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Mirrlees, Bickerton 4 Day, 691
Mirrlees Watson Co,, 357, 423
Monte Video Telephone Co.. 489

for
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City Notes—continued.
Montreal Light Heat 4 Power ("otn

panics. 119, 216, 561
National Boiler & General Insurance

Co., Hi)
National Electric Supply Co., 286

National Gas Engine Co., 215

Newcastle & District Electric Light-
ing Co., 285, a55

NewcastleK)n-Tyne Electric Supply
Co.. 321, 357, 422 626

New issues. 87, 216, 791
Newmarket Electric Light Co.. *23
New York Telephone Co., 659
.Northallerton Electric Light & Power

Co., 286
Northampton Electric Light & Power

Co., 216, 249 283
Northern General Transport Co., 627

North London Railway Co., 250. 283

North Melbourne Electric Tramways
Co.. 725

North Melropolit.in Electric Power
Supply Co., 560, 592

North of Scotland Electric Light and
Power Co., 595

Norwegian Marconi Co., 525
Nolting Hill Electric Lighting Co..

321. 389
Oldham. .Ashton * Hyde Electric

Tramway. 659, 691
Oriental Telephone & Electric Co..

725, 759. 825
Oiford Electric Co., 285, 357
Paisley Tramways Co., 248
Para Electric Railways & Lighting

Co., 321, 355
Para Telephone Co.. 594
Paramatta Electric Supply Co., 455
Parker. Winder S: Achurch, 424
Parsons Marine Steam Turbine Co.,

215
Penarlh Electric Lighting Co., 791
Pernambuco Tramways & Power Co..

595, 626
Peterborough Electric Traction Co..

595
Philips' Glow Lamp Works. 320

Pinchin Johnson & Co.. 389

Potteries Electric Traction Co. 058,

£91
Prospectuses, 489, 690, 725. 759, 825
Provincial Tramways, 23. 152
Radio Corporation of America, 594
Ramsgate i District Electric Supply

Co., 455
Rangoon Electric Tramway & Supply

Co.. 627
Ransomes, Sims & Jefferies. 825
Rees Roturbo Manufacturing Co.,

Reyrolle & Co., 489
RhondJa Tramways Co., 391, 562

Richardsons, VVestgarth Si Co., 790

River Plate Electricity Co., 28j. 591
Robey Sr Co., 391
Rothesay Tramways Co., 725
Rushden & District Electric Supply

Co. 215, 249. 285
Ruston & Hornsby. 791

St. James's & Pall Mall Electric

Light Co.. 152. 213. 284
Salisbury Electric Light & Supply

Co., 391
Scarborough Electric Supply Co., 357
Sevenoaks St District Electricity Co.

— Reduction of Capital. 183
Shanghai Electric Construction Co.,

119, -286, 6'JO, 758
Shawinigan Water i Power Co.,

391. 725
Siemens & Schuckert Group, 151
Siemens Bros. & Co., 627, 659, 689
Slough & Datchet Electric Supply

Co., 454
Smithfield Market Electric Supply

Co., 216, 249, 320
South Metropolitan Electric Light

and Power Co., 214. 215, 284
South Metropolitan Electric Supply

Corporation, 391
South Staflordshire Tramways Co.,

358
Spanish companies, 454
Stewarts & Lloyds, 423, 454
Stock Exchange Notices, 23, 88, 119,

152, 215 249, 285, 3il. 3:".7. 423,

454, 489 525, 561. 627. 691. 725,

759, 791, 825
Submarine Cables Trust. 627
Sunderland District Electric Tram-

ways, 161, 183
Swansea Improvements & Tramwayi

Co.. 627
Swedish companies, 183, 285. 489,

561. 626
Swiss companies, 119, 525, 627, 724

Tasi 250
Telegraph Consttuction & Mainten-

ance Co., 250, 321, 356
Thornycroft, John I.. & Co., 725
Torquay Tramways Co., 424
Traction & Power Securities Co..

249
Tramways, Light & Power Co., 248,

320
Tucuman Tramways, Light Si Power

Co., 152
Tullamore Electric Light & Power

Co., 249
Tynemouth & District Electric Trac-

tion Co., 627
Tyneside Electrical Development Co.,

& Ti
423

Tyneside Tramwa
Co., 215, 248

Underground Electric Railway Com-
panies, 214, 248, '283, 319

United Electric Tramways of Monte-
video, 789

Notes—Cori/inucii.

tfd River Plate Telephon
759, 8*24

1 Cruz Electric Light, Pow
119

i:rb.in El.-ctric Supply Co-, 489. 558
\ickcrs, 424
\ictoria Falls & Transvaal Power

Co-, 23, 8-25

Ward i Goldstone, 321
W.nste Heat it Gas Electrical Generat-

ing Stations, 423, 454
Waygood-Otis, 790
Uemyss !k District Tramways Co.,

391

Western Telegraph Co., 357, 759
We»:.rn Cnion Telegraph Co., 6-27

\\'est London & Provincial Electric
Supply Co., 690

Westminster Electric Supply Corpora-
tion, 152, -213, 3-20

White, J. G.. i Co.. 88
Windsor Electrical Installation Co.,

455
Wycombe (Borough) Electric Light

and Power Co., 4'23

Yorkshire Electric Power Co., 150,
214

Yorkshire IWest Riding) Electric
Tramways, 119, 825

Clock, Twenty-four hours'. 281
Clock, Wirelessly-conlrolled, 487
Club, The proposed engineers', 42 84,

138, 184, 211, 353, 5'22, 721, 707
Coal-cutters recommended, VYithdrawal

of elecwlc, 487
Coal, Decontrol of, 142
Coal dispute. The, 445, 465, 550, 581,

615, 650, 681, 713
Coal in relation to its heat value. The

price of, by J. S. Evenden, 303
Coal pits, France's reclaimed, 556
Coal prices in the London area, 240
Coal supplies, 679
Coils, Detecting faults in. 84
Coke for steam raising, 583
Collision, Report on railway. 180
Combination. The German electrical and

steel, 73
Combines of Japanese electrical com-

k
Conm

346
ation of Ampi;

nercial agreement between Canada
nd France. New, 79

I experts to visit Italy, 31C
Committee on patents, A. '240

Committee, The Electric \'ehicles, 240
Conmiutators. Electrically-soldering, 317
Company registrations 19*20. 45
Compensation of officials, 194
Competition in Portugal, 239
Competition, Rubber Growers' Asso-

ciation, 109
Competitions, Report on Air Ministry,

42
Condenser, An emergency extraction

pump for a, by W. N. Y. King. 642
Condensers for small installation

work, by L. C. Grant, 8
Conferences. Electrical Trades Union,

311
Congestion in Paris. To relieve, 317
Constantinople, Cost of living in, 712
Constants of electricity meters Gear-

ing, by G. W. Stubbings,' 6
Consumption of electricity by domestic

appliances, 419
Continent, Water power .on the, 12
Continental competitive prices, 176

which contain capacities of high
value. Production of, by J. Scott-
Taggart, 7

Coptract, P.O. telephone cable, 143
Contractors' Association (Inc.) annual

dinner. The Electrical 124
Contractors, Cape Town, 682
Contractors, Registration of, 310, 466,

482

Contracts Closed—
Aberdare, 521
Aldershot, 821
Algeria, 316
Australia, 51. 147. 280, 316, 418,

449, 521, 655. 686. 719, 755, 785,
821

Ayr, 821

Barnes. 114, 821
Barnsley, 655
Barnstaple. 587
Barrow, 755

244, 555
Bedford. 785

elfa; 755
Belgium, 83. 209, 260, 351, 486 655,

587. 719, 755. 785
Bethnal Green, '280

Birkenhead, 51, 180. 449
Birmingham. 587, 821
Blackburn, 755
Blackpool, 19
Bolton, 486
Bradford, 51, ISO, 316, 486, 521, 620.

755. 785
Bury, 51
Canterbury, 51, 486, 620
Cork, 486
Dartford, 316
Doncaster, 486. 621. 785
Edinburgh, 521. 621

Erith, 655
Folkestone, 486
France, 147, 655
Gainsborough. 621
Gillingham (Kent), 316, 621
Glasgow, .587, 655. 719, 821
GIossop, 83

Government contracts, 114, 280. 418.
555, 719

'u.NrRACls ClosivI>—continued.
Gravesend, 821
Halifax. 19, 449

lith, 147, 3S'2, 521, 686.

Leicester, 587
Leigh, 83
Leith, 449
Littleborough, 686
Liverpool, 316. 755
I-ondon, 19, 114. 147, 180, 244, 280.

352, 385, 449, 521. 555, 587, 655.
686, 755, 821

Lurgan, 418
.Manchester, 19, 180, '280, 443, 587,

755, 785
Melbourne. 521, 686, 719
Morecambe, 19
Nelson, 280
-Sewc.ibtle-under-Lyme, 755
N. wport (1. of W.), 114
New South Wales, 418. 449
New Zealand, ISO, 418, 686 719
Nigeria, 486
Perth, 587
Portrush, '280

Rochdale, 555
Rotherham, 385
St. Boswells. 821
St. Helens, 755
St. Marylebone, 655 755
St. Pancras, 385, 555, 686
Salford, 19, 280, 449, 587, 719
Sheffield, 352
South Africa, 486, 621
Spain, 316
StalTordshire. Wolverhampton b Dud-

ley, 755, 785
Stepney, 19, 147, 280, 449, 587 755
Stirling, 19
Stoke Newington, 147, 821
Sunderland, 83, '209 352, 521
Swansea, 486, 621
Sydney, 51, 280, 719
Taunton, 821
Turbine furnace contracts, 20
Yictoria, 316
Wakefield, 486
Warrington, 180
Wellingborough, '20, 555
Weymouth, 352
Wolverhampton, 209, 352, 486
Worksop, 655
Worthing, 486
Wrexham, 755

Contracts, Ge

Contracts Open-
Aberdare, 180, 209, 244
Aberdeen, 50, 83, 113, 146. 180
Adelaide, 83, 113 147
Aldershot, 620, 655, 8*20

Algeria, 113
Argentina, 5'20, 554, 586
Australia, 19, 50, 83. 113, 147, ,

209, 244, 279, 310, 351, 385. -

448, 485, ,520, 554. 587, ^IQ. I

686. 718, 754, 784, 8'20

Ballinrobe, 279, 316, 448, 485
Barnslev, 554
Batlev, 147, 316
Battersea, 114, 147
Bedford, 351, 385
Belfast, 113, 147, ISO. 209, 244, :

385, 417
Belgium, 19, 50. 83, 180. '209. 1

316. 351, 385, 448, 485 5'20. 1

587, 6-20, 655, 686, 754, 785
Belgrade, 279, 316 351
Bradford, 279
Brandon, 754
Bridgend, 417. 448
Brighton, 655, 686, 719
Brisbane, 180, 209, 244, '279, 316 3

Buenos Ayres, 180, 485, 520, 555,
Bury, 785
Camberwell, 209, 244
Can.ada, 655
Can.irv Islands 385, 417

Cardiff, 385, 417, 448
Chester-le-Street, 50, 83

Crovdon, 209. 244, 279
DewsbVv, 279, 485
Doncaster, 180 655
Dumfries, 244

'

Dundee 316. 351, 6'20, 635, 689,

Dungarvan, '279

East Ham, 351, 385, 417
Edinburgh, 19, 50, 83. 279. S.-iS, i

620 754, 785 »2U
Farnworth, 520

Fife, 50
Fiji Islands, 485, 520. 555. S87. (

655
France. 83 113, 147, 316. J51, <

655. 754
Fulham. 521, 555
Glasgow, 2711. 385, 417. 587, 6J0, «

Greece, 180
Greenock, 686, 719

Haiti, 83
Halifax, 19. SO, 83 351

Hammersmith, 19, 50, 85

Holland, 244
Holmfirth, 417, 448
Huddersficld 620, 655 686

India, 19

Ipswich, 485, 520, 555

Islington. 719, 755, 785. 820
Johannesburg, 279 316, 351, 385, 417.

449, 486

'ontr,\cts Open—continued.
Jugo-Slavia, 385, 417, 448, 485, 5'20,

555, 785

Keinhlev, 50, 83, 485
Kirk Sandall, 755, 785
Lanark, 686
Leeds, 244. 380
Leicester, 147, 181
Leytonstone, 686, 719, 755
Liverpool, 351, 686, 719, 8'20

LlandafI and Dinas Powis, 719, 755,
785

Lochgelly (Fife), 620
London, 19, 50, S3, 114, 147, 180 209,

244, 316, 351, 385, 417, 448 485,
521, 555, 587, 620, 655, 6861 719,
755, 785, 820

Lowestoft, 448, 485
Lurgan, 50, 83. 114
.Macclesfield, 244, 280 316
Manchester, 19, 50, 83, 114, 147, 180,

209, 244, 280, 316, 351, 38a, 448,
485, 521, 555, 587, 719. 755. 785.
8'20

Melbourne, 50, 83, 113, 147 180, 209.
244, 279, 310, 351, 385,' 417, 448,
485, 520, 554, 587. 6-20. 654, 686,
718, 754, 784, 8'20

Mexborough, 587, 620. 655
Middlesborough, 83, 114 147
Natal, 19, 5U
Newcastle-on-Tyne 587. 620
New Zealand, 19, 50, 83, 114, 147,

180, 209, '244, 417, 448- 485 521,
555, 587, 6-30, 655, 686, 718, 755,

785, 8-20

Nottingham, 719, 755
Oldham, 655
Paddington, 50, 587
Perth, 280, 316, 351
Perth (VV.A.), 83, 113, 147, 180 52«.

554, 587
Plymouth, 280
Pontypridd, 785
Portsmouth, ISO. 209 244
Rhodesia, 19, 719
Rhondda, '244, 280, 316
Rosvth, 83, 114
Runcorn, 316, 351
St. Annes-on-Sea, 486, 521
St. Helens, 449, 486, 521
Sale, 687, 620
Salford, 147, 180
Shoreditch, 020, 6.55, 686
South Africa, 19, 51, 83, 114, 147, ISO,

209, 244, 351, 385. 417, 448, 486,
521, 555, 587, 6'20 719, 755, 785,
821

Southampton, 555, JS7, 620
Spain. 114, 180, '280, 486
Stockton-on-Tees, 209. 244, 880
Sudan, 719, 755, 785
Swinton and Pendlebury, 147, 521
Sydney. 19. 50, 83, ll3, 147 ISO
Tasmania, 718, 755. 784, 820
Trimdon, 755, 785
Tur 316
Uruguay, 83, 114, 147, 180, 209, 244,

280. 31G, 351, 555. 587 719, 755,

785. 821
Wimbledon, 316, 351, 385, 620, 655
Worcester, 620
Worksop, 316, 351, 385

Contracts, The stability of, 259
Contracts, The Stoke Newington, 84
Convention, The I.M.E.A., 671
Co-operation, Effective, 803
Copenhagen Atomic Research Institute,

New, 353
Copper losses in a three-phase stator.

Determination of equivalent resist-

ance and, by A. Nash, 576
Copper mines closing, American, 405,

662
Copper production, Chilian, 413
Copper production in Sweden. Electro-

lytic, 115
Copper works. A Canadian, 204

Correspondence—
Architects versus electrical engineers,

by " Consultant," 679
Bi-metal auto-conductor cable protec-

tion, by L. R. Lee, 441
Building Trades' Exhibition. by

" Gassed," 546
Cables for hot situations by " R. A.

H.," 635; by "Two Phase," 646;
bv St. Helens Cable & Rubber
Co., 678; by E. G. Phillips. 747

Charging batteries for motor cars, by
Rootes, Ltd., 107; by Marshall
Tate, 137; by "Car Lighting
Electricians." 17S; by E. & G.
Gates. Ltd., 172; by D. V.
Tustain. 201; by W. Evans, 237;
by J. W. Stephens, '271

Charging for idle current, by G.
Kapp, 511, 634; by E. W. Dorey,
578, 679; bv J. D. Watson, 708

City and Guilds examinations, by

G. C. Lundberg. 409, 4-12

Coal shortage and oil fuel, by S. H.
Fowles, 710; by "One Junior
Charge Engineer," 747

Conditions of living and prospects in

Brazil, by " Inquirer," 499
Conservative methods, by " Twice

Shy," 6-26; by Walker, Crosweller
and Co., 678

Constitution of the National Council,
The by W. J. Webb, 105

Converting 50-cycle, 1,500-volt alter-

nating to direct current, by " K.
W.," 747; by " M. A. R.," 813

Copper losses in a three-phase motor
stator, by N. A. J. Voorhoeve,
679; by A. Nash, 747
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Cos! ol living in Durni... by
•• M.I.E.E.," rwi

Cost of living in China, by " Six
Veurs in ihe E.-isl," 378

Cost of living in Spain, by " Rover,"
8U

Cosl of living in Tanganyika 'l\i-

rilorv, by " y.," 76
Cosi of living on Ihe Gold CoasI, by"

'I'hune I^ngineer," 11; by
• Mine Engineer," 42

Cosl uf wiring new houses, by G. W.
Uggell. 272

Cosl shvels. bv J. H. Whyman, 105;
by A. l-kgg, 138

C.T..S. cable in iron pipes, by B. W.
Oolhard. 711; bv W. Ellcrd-
Styles, 748

Curious phenomenon. A, by J.
Knowl.s Hassall, 11; by E. N. E.
Husbands, 44; by '* Jacraigie,''
7U; bv !•. Cooper, 377; by P. E.
Davenport, 401); by K. Voung-
husband, 442; by F. A. Cook,
4'J8; by J. C. Lang, 546; by
" H. E.," 635; by C. K. C. Had-
field, 678, 711

Direction of rotation of a.c. motors.
The, by " Inijuiror," 377; by
S. S. filgrarn, 545

Domestic supply from 500-volt gene-
rators, by "Inquirer," 271; by
"T. W. R.," 344; by " K,"
344

Domestic tariffs and cheap metering,
by J. \V. lieauchamp, 579

Dynamic and potentiometer control
for cranes, by " Drum Control,"

Dvnai
377

citation, by \V. Hartley,

Electric light wiring systems, by
" Wireman," 777; by St. Helens
Cable & Rubber Co., 778; by G.
Hough, 778; bv J. M. Ward, 813;
by • Two Phase," 813

Electric radiators, by * * Radiator,"
345

Electrical Wholesalers' Federation : A
correction, bv H. Boden How, 201

Electrical wiring rules, by P. Davis,
377

Eleclricitv Supply Bill, The, by " The
Writer of the Article," 746

Eleclricitv supply from surplus
sources, by A. C. Pain, 44. 137;
by A. H. Seabrook, 173; by S. H.

Elei

Eowle 202
upply itho

511; bypowers, bv " Inquii

E. H. Grace, 578
Engineers* club for London, .\n, by

R. J. Mitchell, 105
E.\cessive charges for service, by

"X," 43
False report. A, bv LI. B. Atkinson.

173
Fiery test, A bv " .Not Burnt Out,"

44; by L. O. Meyer. 44
Fire prevention and the insurance

companies, bv The English In-

surance Co., 677; by E. W. Hub-
bard, 709; bv F. Collett. 778

Flashing problem. A, by " Dense,"
172. 237; by " F. W. B.," 201;
bv " C. W. T.," 201; by R. W.
liinch, 201; bv S. W. Martyn,
201; bv " Inqilirer," 237; by E.
Brown, 237

Freemasons' Lodge for Birmingham,
by V. Delebecque, 44

Freemasons' Lodge for engineers,
London area, by E. Boulter, 77

Fuses for sub-stations, by J. B. Rud-
kin. 512

Gas-heated appliances," by " X," 345

Gatehouse lamp patent. A, by S. F.
Emerson, 511

i.'ti.Tator problem. A, by '* Wiro-
inan," 11. 76; by C. A. Besley,
43. 100; bv W. John, 136; by F.
S. Rumbail. 136

ele
trades, by " W. H. M.," 11, 43;
by " All British," 11; by E. P.
Allam, 43; by " Plav Fair." 43;
by T. Gladdy, 105; by E. Wright,

Gold for notes, by D. V. Onslow,
545

lirading of mains engineers, bv " N.
B.," 512; by " P. S.," 645; bv
" Merely a Mains Engineer," 677;
by " Three Charge Engineers,
678; bv "Unity," 678: by " A.
B.," 711; by "Grade 8," 748;
by "Meier Engineer," 779; by
"Another Meter Engineer," 813;
by •• C. S. W.," 813

Hackney case. The, by E. J. Arnold
579

llrating of buried cables report, by

J. A. Morton. 497; by A. M.
Taylor, 410, 498, 512

Home lighting economies, by " E.
it..," 12, 106; by C. A. Copinger,
12; by Verc Burgoyne, 44; by
" W, H. R.," 75; by E. F.
Clark, 75

" Hotpoint " trade mark, The, by
The Dowsing Radiant Heat Co.,
Ltd., 272

Income tax, by C. H. Tolley, 307

Indicating wallmelcr in remote posi-
tion, by "Inquirer." 107; by
Everett Edgcumbe & Co., 137;
by F. Fawssett, 171

Induction-generator installations, by

ouKhsr.iNDliNCF.-ro.i/i.irif./

Johnscn-Rahbek eleclroslalic lou.l.

speaking telephone and relay, by
A. A. Campbell Swinton, 710

Kinema supply, by C. Culmer
Hodgei

Large mer
378

clifierf, by A. B.

Lead-covered wiring, by " Bour-
geois." 307, 379; by "Engineer
Contractor," 344; by "Othello,"
379

Life of metallic filament lamps, by
" Uudlux," 43; bv .N. Aish. 76;
by ••

J. W. H.," 104; by " Main-
tenance," 136; by " Fillicres,'

136; bv W. Bird, 172; by " F. J.

H.," 172; by "J. W. H," 273;
by " lla Est," 409

Living expenses abroad, by " Libi-

Loail ta(

813
by J.Ill lactor, A 100 per

W. Beauchamp, 105

Lubrication of ball bearings, by J. C.
Todman, 779; by W. E. Rogers,
814

Luckiesh and the Sheringham day-
light. Mr., by G. Sheringham, 12,

422; bv M. L. Luckiesh, 377
Mains records, by " Colonial In-

quu 345
of tercommunicalion

telephones, by B. E. Co., 635; by
W. E. Weekes & Co., 646; by
" Surprised," 677

National Joint Board's procedure, by
A. A. Senington, 136

North-East Coast power companies.
The, by A. Gemmell, 409

Nottingham's electricity supply, by
" Veritas," 579

Pavment according to ability, by " A
' Regular Reader," 307, 409; by
"Engineer Contractor," 344; by
" Another Regular Reader," 345,

498; by " Broadmindcd," 441; by
" Experience,"' 498

Post Office error. A, by Photector
(JO., 271

Power installations, by " Interested,"

379; by A. Kur, 49S
Preparing estimates, by " Estimating

Engineer," 44
Pulverised coal and colloidal fuel, by

L. Harvey, 171
Question of ethics. A, by W. A.

Moore. 237, 281
Rating of motors. The, by J. W.

Beauchamp, '271

Real wealth of nations The, by J. S.

Hecht, 442
Reduction in price of lamps. The, by

R. J. Scarborough, 173, 236; by

J. A. Rudd. 201; bv " Lamp
Salesman," '301; by C. C. Hodges,
236; bv H. L. Smith, 272

Reliable electric irons, by Premier
Electric Heaters, Ltd., 106

Retentive force and a tale of a tub,

by Rollo Appleyard, 748
Rotary converter in parallel with

steam sets, by " Super Tension,"
545

Salaries of works engineers. The, by
" Industrial," 12

Screwed v. grip system, by D. G.
Brooks, 747

Severn Barrage scheme. The. by F. J.

Moffett, 307
Shop displays, by L. G. Tate. 44.

106; by "One Who Knows." 76;
by Watson. Marsh & Co., 76;
by " Retailer," 106; by W.
Ellcrd-Styles, 136; by W. H.
Shaw, 172; by H. T. Young, 236

"Siluations vacant," by " Justitia

Fiat," 814
Slide-rule experience. A, by L. E.

Toplis, 173
Speed of electric motors as a national

problem. The, by Justus Eck, 646
Standard costing systems, by W.

Pope, 307
Statutorv earthing. Some criticisms

on. by Simplex Conduits, Ltd., 171
Submarine cable telegraphy, by E.

Raymond-Barker, 711
Switches for gasfilled lamps, by

Tyler & Freeman, 11 ,

Synchronous induction motors and
power factor, by .\. M. Taylor,
410; by Crompton &• Co., 441

Telephone cables for power schemes,
by T. N. Rilev, 546; by " Your
Contributor," 634

Telephone " ramp," The, by " Tele-
phony," 105

Terminal glands that ought not to

be used in connection with elec-

tric furnaces, by T. Stevens, 107
Testing coil for short circuits by

T. D. Spark, 171
Thermostatic switches, by J. W.

Beauchamp, 677
Third harmonics, by J, B. Stans-

field, 443; by S. Austin Stigant,
499

" Though one rose from the dead,"
by " W. H. M.," 779

To correct an impression, by S. G.
Leech. 11

Training of kinema operators, The
bv F. C. Drcier. 409; by •• Elec-
trician Operator," 511, 579; bv
L. H. Edwards, 546, r,-9: bv
H. M. K. McPhcrson, 679

Transformer problem. A, by Scott.
442

Transformers and changed frequency,
by " Kilowatts," 579; by H.
Howwitz, 635

CuKHtsrONDKNCK— COHlillHcti.

Transport ol coal by buctiun, i In-

by E. G. Phillips, 679
Underground tie lings, by A. .M,

Taylor, 76
V'ariable-spcx-d a.c. motors, by Poolcy

and Austin, 645
.Water-tube bailers, by Porter Water

Softening & Engineering Co.,
497, 635; by A. Murray^ 640

Wear of rotary-converter slip rings,
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hibitions in the, 115
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New Companies—
Aladdin Lamps (Midlands), 117
" .Alio " Electrical Engineering Co.,

591
Alklum Electrics, 213
Allan & Maguwan. C89
Anglo-Persian IVvelopnienl Syndicate,

823
Aqua Electric Co., 421
.'Vrmstrong Sparking Plug Co., 421
Atlanta, 22
Aylesburv Motor Co., C57
Bedcsco, 757
Beslev (C. A.) Bailey & Co., 22
Urierievs' Premier Welding Co., 319
Urisco. , C. T., & Son, 453
British Brazing Co., 213
British Sangamo Co., 524
British Scott Tclecator Co., (389

Bromford, 558
Carpenter, C. A., 387
Chisholm Brothers, 524
Collier, J., & Co. (Electrical Engi-

neers), 558
Combination Metallic Packing Co.

(1921), 657
Controls, 22
Cooke & Glover (Engineers), 757
Darton, F-, Si Co., 757
Donald-Bean Insulators i- Engineers,

524
Dutlons (Southport), 150

KIco Electric Manufacturing Co., 87
Electric Lamp and Bulb Co., 87
Electric Traction Developments, 657
Electrical Apparatus E.\port Corpora-

tion, 150

Electiical Devices, 488
' Electro-Freezers, 319

Electrolytic Zinc Co., of Australasia,
558'

Elwell, C- F., 35S
Emergo Economic Lamp Co., 452
"

' Gas and Electric Supply Co.,

54
Flash Gun, 689
Fogdens Electric Co., 355
Kyle, Wilson S: Co. 213
Gilkes, G., Si Co., 421

Globe & Simpson, 453
Globi' Engineering Co., 22
Graham Si Sons, 150
Greenlaw Electrical Supply Co., 524
Harding, H. L., 723
Haslam & Stretlon (Engineering and

Motor Utilities), 54
Heads (Electrical) 591
Heath Si Serena, 823
Hcllon, F. B., S Co., 319
Higgins, G. W., i- Sons, 22
Horsa Electrical Contracting Co., 319
Hughes (A. H.) S; Co., 823
Humphrey, J. H., 558
Indurit Products Co., 558
Ingold, E. A., 87
Installations, 757
James Antifouling Appliances, 247
Lacy-Hulbert & Co. (1921), 723
Lancashire Industries, 723
Laycock, G. V., 421

Leeds Batterv Co., 319
Lift & Engineering, 723
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lation Co.. 213
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Kail Welding Co., 117
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Regan Bennett & Co., 421
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Co., 421

Reversible Marine Engines. 453

KG. Co., 355
Riley Patents, 591

Sant'on, 117

.Scholey Construction Co., 54

Scottish Electric Lamp Repairing
Co., 117

Scottish Industrial Exhibition. 657

Sennvbridgc Electric Supply Co., 757

Shei.t .Metal Plating Co., 591

Smith & Ansell, 54
lasker, \V. A., & Sons (Bristol), 757

Th 823

Manchester Electrical Maintenance
Co., 453

Marler 4 Co., 355
M.E.C. Electrical Co., 421
Midgley, J. B-. 283
Midlands Telephone Directories, 387

Minirisk Co., 788
Miriograph Co.. 87
Moodys, 591

Nathan St Allen, 558
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Co., 823
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Nobbs, G., 22
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Co., 213
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Olivws Electro-Platers, 558

Osborn, H- G., 788
Ozonair Flour Mill Ventilating Co.,

117
Patrick, F., 453
Power Si Lighting Supplies Co., 623

Power Production Co., 624

Ihr.e Star .-Ucumulators, 283

Tidd, Sidav Si Co-, 723

Tully Gas' Plants, 117

Unique, 117

\ickers (France), 387

Victor Electrics, 524
Victoria Electrical (Manchester), 788

Waterloo Tool Co., 355
Waverley Glass Works. 788

White, Andrews «; Co., 87

Whitworth Electric Lamp Co., 213

Williams. D. O., Si Co-, 421

Woodaloid. 558
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Youldon S: K..ling, 689

New Ei.ECTi;icAi. Devices, Fittings and

Plant—
Adapter, Neon Lamp, 835

Anti-vibration fitting, 290
" .\qua " water heater. The, 544

Art ami utility in lighting, 189

•Vutomatic charger for electric ve-

hicles, 510
" Baby Paragon " switch, 258

Bonding and' earthing clip, A new,

775
Bowlclip, A novel, 223
Bowl fire, A 30-volt, 509

(Veiling rose, A new, 31

Ceiling rose and connector box, A
" univers.-il," 407

" Celastoid," 835
Cloth-cutting machines. Electric, 440

Concrete mixer, A handy, 74

C'ontaclor arc splitter. .-X, 834

Crane, A portable electro-hydraulic,

676
Curr.-nt indicator. A, 440

Current limiter. A universal, 257

Distribution pillars, . Unit-type, 31

Earthing clip. An, 341

Electric starting on crude oil. 408
•• Electrolux " suction cleaner. The,

62
Extra voltage for battery charging,

342
Feeder pillar. An Ediswan. 764

Fire bar. A new electric, 764

Fuse-switch, A " midget," 509
" Heatrac

"' boiling ring, 612

House-lighting set, A new, 341

Keeping wires straight when being

pulled into conduits, 408

Kinema lighting set, 189

Lanterns. Longitudinal lighting. 4it

Latch. A keyless electro-mechanical,

62
•' Lightning " cooking oven, 258

Martin's feedwater oil gauge, 257
•• Mechanical fuse," A, 107

Mercury circuit breaker. 74

Mercury cut-out. A new, 189

Motor, A new repulsion induction,

775
" Nilfisk " suction cleaner, 47S

Oil burner lor steam boilers, 611

Oil engine, Cold-starting, 31

Opal glass gasfilled lamp, 75

"Outlet" device, A new, 290

Pendulum control. The " Reflex,'

735
Philips night lamps, 764

Polishing and buffing machines. New,

" Powerlight " set. The, 330

Press, An inclinable power, 330

Printing press controller, A new, ^7l

" Priorv " ceiling fitting. 834

Radbor'e drill head. 159

Rivet heater A suspended. 330

Safetv cage.' " H.alf-watt." 62

Sand^mixing machine. 31

Screw gauge. The Wickman, 74

Shadowless lighting, 611
" Silent Alamo " lighting stt. The,

544
Single-pole splitters, 290

Slide rules. Cardboard, 676

Stage lighting, A new method ol.

834
407

^Ew EuEcrHicAi. Devices, Fiitincs and

Washing machine, A British, 2-23

" Wild-Barfield " thermostat, 290
Willys lighting and power plant, 764

Wind dynamos. Triplex, 545
Wire connector, A new, 477, 676
Wiring system, A new, 735

Mew York Electrical Show, 517
Ww Zealand Customs tarilTs, 681

Vew Zealand. Imports ol. 462
Vew Zealand public works. 197

Mon-ferrous metals. Melting. 787
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tion in, 614
rway, German competition in 671
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Alderslev Si VVilmslow Electric Sup-
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Allrincham Electric Supply, 723

Analo-M.xican Electric Co.. 689

Anglo-Russi.m Engineering Co., 23

Automatic T.-lephone Manufacturing

Co.. 213
Bal-sora's Patents, 823

Banbury Si District Electric Supply

Stator construction, A
Stream-line fan. The Blackm^an, 330

".Subtcr" bell and relay, 62

Switch, Corrosion-proof, 735

Switch plates. New, 341

Switch plug, A new, 342

Tandem resistance. A new, 107

Tea table. A bedside, 735
" Tricitv " oven, A new, 257

Trolley
' runner. A new, 291

" Trump " electric soldering iron, laO
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544
Vehicle, A novel electric, 775

Voltmeter switch. A new. 258

Vulcaniscr, A new electric. 776
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Colnt \'alley Electric Supply Co., 355
Comae Manufacturing Co., 658
Irablree, K. W., & Sons, 453
Cray Installations, 5'24

lutting Brothers, 591
Dale 4 Hardy. 23
Dartmoor Electric Supply Co.. 355
Dorman, \V. H., & Co., 723
IJouglas Engineering Co., S4
East Anglian Electricity Co., 117,

213, 591 . "'.

Ilast India Tramways Co.. 388
hboneslos Insulators. 117, 355
I-.dison Accumulators, 388
Electric Supply Co. ol Victoria, 23
Electric Zinc Co., 623
Electrical Contracts & ,Maintenance

Co., 87, 319, 353
Electrical Finance & Securities Co

247
Electricars, 388
Elwell, C. F. 823
Enginwing Equipment Co. (1919),

English Electric Co., 213, 591
E.S. Co., 591
ICurope Si Azores Telegraph Co., 247
1-ar.id iriectrical Co., 823
Ferranti, 388
Foster Construction Co., 789
Franklin Engineering Co., 689
Furse, W. J.. & Co.. 789
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Oratze. 488
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Holm<s, L. W., &• Partners, 150
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Co., 213
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Jones, Burton S: Co., 723
Julius Sax Si Co., 591
Keith, J., Si Blackman Co., 87
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Lighting Co., 689
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Brotherton Ediswan Tubes 8i Con-

duits. 591

Brown. A. L.. & Co.; 87
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Cammell Laird 8i Co., 558

Campbell Si Isherwood, 623

Cape Electric -Tramways, 388

Church Stretton Electric Supply Co.,

355
Citv ol Ely Electric Light Si Power

Co., 388 .
City ol London ElMlrlc Lighting Co.,

319

Lai
558

ncash
689

United Tramways, 422,

Laycock. W. S., 623
Leatherhead & District Electricity

Co., 87, 319, 355
Lester, J. E., Si Folwell, 658
Lincolnshire .Motor S: Electric Trac-

tion Co., 6-23

I.ippold, A., 757
1-iihanode Co., 150
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London Electric \Vire Co. Si Smiths,
558

MaLaga Electricitv Co., 823
.Marsh Bros. (Electricians), 117
iMarsion Billington, 355, 658
.Martin S: Element 591
.Mehin Engineering Co., 422
Metal Industries, 87
Midland Electric Light Si Power Co.,

319
Millord-on-Sea Electric Supply Co.,

689
.Mitchell, F. L.. «i Co., 213, 757
M.L. Magneto Svndicate, 319
Muirhead & Co.,'S24
Musselburgh Si District Electric Light

and Traction Co., 87
Nairobi Electric Power i Lighting

Co., 117
Napicr-Kimber, 388

Newcastle Si District Electric Light-
ing Co., 723

Newcastle-upon-Tvne Electric Supply
Co., 5-24

New Development Co., 723
New Lowca Engineering Co., 623
Newmarket Electric Light Co., 723
Northallerton Electric Light S: Power

Co., 789
Northampton Electric Light i- Power

Co.. 213, 355, 558, 689, 789
North Metropolitan Electrical Power

Distribution Co., 54
Norwegian Electric Smelting Co., 87,

150
Notting Hill Electric Lighting Co.,

723
Oxford Electric Co., 689
Packham Si Son, 591
Para Electric Railways Si Lighting

Co-, 689

Park Roval Engineering Works, 117,

213
Patex, 117. .591

Peerless Flash Lamp Co.. 524

Phonopore Construction Co.. 34
Pinknev & F'orster. 524
Pleno. 591
Pontelec Welding. Patents. 723
Pritchett Si Gold Si Electrical Power

Storage Co., 117
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Kadiu Communication Co., 23
Rjpid Accumulator Co., Hi
Rcrttcto Metal Co., 388
Reno. 388
Rhondda Tramways Co., 23

Sallord Eleclrical Industries, 23
Scarborough lilectric Supply Co.,

Falenl, applied for, 1921, New, 32, 64,

3(j, 128, im. 192, 224, 260, 296,

332, 3«8. 400, 464, 500, 536, 572,

(i04, 636, 668, 736, 768, 800, 83«
Patents, Designs and trade marks, 583

Peace treaty, American inventors and
the, 78

Peel-Conner works. Progress of, 240

Rai

703

.^.....„, 87

Shcerness Sc Uistrict Electric Powe
and Traction Co., 213

Siemens Brothers S: Co., 117

Simins Motor Units (1920). 723

Smith, H. \V., S: Co. (1920). 117, 386

South African Lighting Association,

319
Southern Brazil Electric Co., 319

South Metropolitan Electric Light and

Power Co., 388

Sphinx Manulacturing Co., 150

Stearn Electric Lamps Co., 213

Steyning Electric Light Co., 319

Stols Electrophone Co. (1914), 319

Strand Electric & Engineering Co.,

658
Sun Electrical Co., 558
Switchgear 5: Cowans, 488

Sykes, \V. R., Interlocking Signal

Co., 623
Tees Power Station Co., 789

Telegraph Construction S: Mainten-

ance Co., 723
Telegraph Manufacturing Co. (Colo-

nial), 524, 591

Thermal Syndicate, 689

Tinsley, ]., 624
Tok Manufacturing Co., 247

Tramways. Light & Power Co., 388

Tncdelect Dynamos, 355

Tutbury Engineering Co., 689

Uxbridge & District Electric Supply

Co., 558
Vandervell, C. A., S: Co., 150

Vickers-Petters, 591

Vulcan Arc Welding & Transport

Co., 213, 453
Wakelins, 54

Waste Heat S: Gas Electrical Gene-

rating Stations, 757

Webber, C. W., 591

Webb's Crystal Glass Co., 789

West India & Panama Telegraph Co.,

213
. ,

Westinghouse Brake S: Sasby Signal

Co., 388
West London S: Provincial Electric

Supply Co., 823

Westminster Electric Supply Corpora-

tion, 117

Wigan Electro-Metallurgical Works,

117, 283
Wilson Harlncll S: Co., 591

Wilson-Wolf Engineering Co., 54

Woking Electric Suppiv Co., 6,>8

Woo<ls.Gilbcrt Kail Remodelling Co.,

Pension funds. Belgian, 726
People's Union for Economv, 14

Perth, Plant lor, 680
Peru, Water power in. 380
Petrol prices. Coming reduction in, 682

Phonograph motor, \n electric, 508

rhoto-<lectric cell, A new, 687
Photographic Exhibition, X-ray, 787
Photographic Fair, The, 515
Photometric errors, 317
Ph\-k-.l Society's Exhibition, '38, 71.

121

PicLur-s, " Talking," 756
Pit biink generating stations, 335

Plant lor Japan, -American, 80
Plant lor Perth, 680
Plant growth. Radio-activity and, 420

Plant in S.A.. Demand tor. 16

Platinum production in British Colum-
bia, 517

Poisonous dust, 756
Poland, Brown Boveri in, 582
Pole, The Callender Kay, 188

Polish commercial activities, 480

Polish credit scheme. Suggested, 780

Porcelain exports, German, 715

Portsmouth leader cable, 53
Portugal, Competition in, 239

Post Office managed by workers, 687

Post Office telephone cable contract, 143

Postage increase, 681, 715

Posting ol conmiercial correspondc

Earlii

Posts, Ne
347

for electrical lii

Poulsen patent. The, 299

Power, Cheap, 115

Power development. Electric, 210

Plo« 526

Power in China, Demand for, 681

Power scheme The tenders for the

Morwell, 750
Power schemes. Telephone cables for

use in, 469

Power station, Blackburn, 52

Power station. United Alkali Co.'s, 704.

761
to

Co 689Worcester Electric '

Wvcombo Borough Electric Light and

Power Co., 6-23

Yorkshire Cable Co., 87. 117

Yorkshire (West Riding) Electric

Tramways Co., 388, 524, 723

Yorkshire (Woollen District) Electric

Tramways, 319, 388

OfKcials, Compensation ol, 194

Oil British, -20, 52, 180

Oil' fuel. 682, 715

Oil fuel for the Underground, 622

Oil fuel. How to use, 792

Oil ignited in the economiser, puel.

451
il ol

I

Ontario, The testing and app

eleclrical appliances in, 56j

Optophone, The. 166, 451

Organised propaganda, 815

Oscillations in circuits which cont.iin

capacities of high value. Production

of continuous, by ]• Scott-Taggari,

Osram-G.E.C. Lamp Works, 376

Outlook, The sane, 33

Ovens and hot-plates, Thermal charac-

teristics of electric, bv E. Griffith!

and F. H. Schotield, 220. 4-26

Overhead arc welding, 116

Overhead lines, A criticism of the re-

gulations for, by W. Fennell, 336,

438
Overhead wires, Undergrounding ol

German, 516

Overseas, Branch factories, 109

pACKlNG, Careless, 481

Pageant, Royal AW Force, 756

Ptaper-making. Electricity and. 381
" Paragon " Super-Diesel engine, T

682
Paralysis o( industry, 670

Paris,' Electricity supply in. 402

Paris lighting concession. The. 226

Paris, No May-Day strike in, 556

Paris, Radium lor, 418
.

Paris. To relieve congestion in. 31

Paris. Transport and supply probU
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Brazil, 278, 684
Caledonian Railway, 278
Canada. 783
Chile, 82, 208
France, 519, 553, 684, 717

Germany, 314
Glasgo

Br 447

Powt.
Denmark, 450

Precipitator, .A novel electrical, 120

Precision inductances. The final adjust-

ment ol, bv G. E. Moore, 504

Press, Freedom of the, 402

Price of coal in relation to its heat

value. The, bv J. S. Evenden, 303

Prices Continental competitive, 176

Prices', Fall in German, 163, 482 ,

Prices, Fall in lamp, 143

Prices reduced, German machinery, 177

Printing and Allied Trades Exhibition,

581, 610

Private meetings, 345, 548, 649, 814, 815

Problem of the fuel cell. The, by Dr.

E. K. Rideal and U. R. Evans,

835
Produce, Transport of refrigerated, 52

Production and slackened demand. High

cost of, 47
Production, Labour and, 616

Production of continuous oscillations in

circuits which contain capacities of

high value, bv J. Scott-Taggart, 7

Profiteering .-^ct. State and, 523

Profit-sharing agreements. Trade unions

and, 806
Propaganda, Lamp-bulb makers', 517

Propaganda, Organised, 6L^
Property in Germany, British. 15

Prosperity, The maintenance of, 97

Prosperity, Work and, 193

Protection lor X-rav workers, 402. 687

Protection of key industries, 48. 239. 276

Protective gear. Automatic cable, 563

Public service control, 370

Public works. New Zealand, 197

Publicity Light as an aid to, 451

Pump for a condenser. An emergenct

extraction, by W. N. Y. King, 642

Purification of boiler feed-water. The
degassing and, by P. Kestner. 341

Holland, 314
Hoylake and West Kirbv, 378

India, 314, 718
Italy, 208, 519, 553
Jamaica, 553, 820

L^nca'shire Si Yorkshire Railway, 208,

350
Liverpool, 208
Lon.lon 18, 146, 208. 243, 278, 384,

519, 619, 8-20

London, Brighton & South Coast Rail-

way, 243

L. & N.W. Railway, 278

L. 8: S.W. Railway, 278
Melbourne, 112

Metropolitan Railway Co., 113

Newcastie-on-Tvne, 208. 384

Norway, 145
Philippines, 718, 784

Russia, 717
South Africa, 653

Southport, 146

Spain, 18, 145, 619, 653. 819

Sweden, 82, 553
Switzerland, 619, 717, 784

U.S.A., 484
Westmorland, 820

Railway rates. Reduction in South

African, 482, 516

Railway rolling stock. New District,

264

Railway traction. The application ol

electric locomotives to main-line, by

Lt.-Col. H. E. O'Brien, 395

Railways and the Bill, Irish, 682

Railways, Electrical appliances lor

Soiith African, 188

Railways, The electrification of the Bel-

gian State, 149

Rain-making again, 383

Kates raised again. Postal, 681, .la

Rathenau's industrial trust scheme, 714

Rating of electricity supply undertak-

ings. The, 37

Ravlcigh Memorial, The Lord. 556

RaVleigh, Work of the late Lord, 439

Read, mark, learn, 263
Receiver appointed, 815

Reconstitution of the National Council,

66
Rectifier for large outputs. The Brown.

Boveri mercury arc, by R. L. Mor-

rison, 217, 251

K,Iractories for electric furnaces, 211

Refrigerated produce. Transport of, 52

Regan train control system, 148

Registration of contractors, 310, 466,

482
, 51Regulations, The r... _ .

Regulations for overhead lines, A
cism of the, by W. Fennell, 336,

438
Relationship between efficiency and

all and

generators, by E. G. Kennard, 771

Relativity. Theory of, 787
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Reparations and British industry, 261
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785, 810
Representation in the Argentine Re.
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Research, Electrical, 767

Research Liquid fuels, 276

Research, X-ray, 720
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In, 246
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Patent application, 548

Patent fees in Denmark. 181
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Patent Office. Brussels, 110

Patent system. An imperial 79

Patents, A committee on, 240

Patents and licences of right, 695, 815

RADIATION n
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Radium. Dangers of. 589

Radium (or Paris. 418

Radium fund. The Curie. 317. 522. 687

Radium ore in Madagascar. 115

Radium stories. Stringe, 107

Railway Bill, 1921, The. 667

Railway collision. Report on. 180

RaiKvav construction in Japan. 700

Railway electricians' wages. Irish. 240

Railwa'y electrification. 163. 557, 574,

770
Railway electrificafion in Central Eu-
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Railway goods classification. The new.
427'

?,M.WAy NOTES-
Aberdeen, 112
Argentina, 619
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.Mathematical theory of electricity and
magnetism, by 'J. H, Jeans, 399

Motor and dynamo control, by W. S.

Ibbetson, 534
Ozone, by E. K. Rideal. 830
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practical applications, by E. B. R.
Prideaux, 329
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Hecht, 295
Slide rule. The, by C. N. Pickworth,

46
Telegraphy, bv T. E. Herbert. 830
Telephony' without wires, by P. R.

Coursey, 463
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translated by G. W. O. Howe,
462

Theory of direct-current dynamos and
motors, by J. Case, 535
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ing receiver circuits, arranged by

H. W. Sullivan. 63
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Reviving exhausted dry batteries. On,
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Ribad'elago hydro-electric scheme. The,
bv E. Scott-Rivett, 542

Riga. Exhibition at, 751
Rio Tinto strike settled, 15
Rivalry, Trade union 205
Rivet heating. Electric, 52
Rolling stock. New District Railway,

264
Rotor balancing machine, Martin's, 101

Rotterdam, Sample room at, 46
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Royal Society's soiree, 640, 093
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Rubb^T Exhibition, International, 615
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Russia, German exports to, 713

Russia, Norwegian cables for, 144

Russia, Swedish enterprise in, 84

Russia, Trade with, 381

Russia, Wire production in, 682

Russian electrical industry, 517

Russian industry under Bolshevist rule,
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Russian magnetic iron-ore field. A. 526

Russian scientists, 20
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Electrical pr.actice in collieries, by D.

Bur 399
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notes', by W. S. Kennedy, 157

Elementary telegraphy. ,
bv H. W.

Pendry, 830

Elements of electrotechnics, by A. P.
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and magnetic circuits, by F. A

Fish. 745
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601
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of. 786
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Scientists, Carnegie funds awards to,

687
Scientists, Russian, 20
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Service, by M. B. Macdonald, 740

.Service co'ntrol. Public, 370

Service notes, 20 115, 210, 245, 281.

353, 418, 451,' 487, 557, 621. 688.

720, 787
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cil, The new. 228. 281

Srvcrn barrage scheme, The, 195, 254

Ship control. Wireless. 317

Ship, Electrically equipped, 317

Ship propulsion, Diesel electric, 317

Ships. Elcctricallv-propclled, 656

Shoe-fitting bv X-rays. 622

Short circuits. Detection of armature.
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accept contracts 816

Siam The trade of, 516, .>34, 815

Simplon tunnel. The second, .522

Singapore, Electrical trade situation in.

276
Slack. Deterioration in, 487

Slate and Profiteering .Act, .'523

Smeiter, An electric iron, 177

Smoke abatement. The housing problem

and. 20
Smokeless air. 671

Socket for electrical line posts,- 56a
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781
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South American trade, 208
Snulh Wales wages rciluction, 70
Spain, Customs tariff in, 412, 682, 71.5

. pain,^ ranio-. mirjian enterprise in,

Spain, Our future trade with, 374, 428
Spain, Trade with Greece and : Official
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204

ilT., Prop,

Sparking plug, -A novel, 245
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Reproduction of, 655
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and, 491
Stabiliser, An automatic aeroplane, 14S

Stability of contracts, 2511

Standard customs declaration form, 381
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5811

State-aided industrial research, 239
Statistics, London electricity, 786
Statutory earthing ; Some criticisms, by

S. Lees, 100. 153
Statutory undertakings and the fuel

supply, 608
Sloam raising, C-oke (or, 583
Steel combination. The German elec-
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Steel, Norwegian rustless, 84
Steel plant. New Canadian electric, 74f

Steel trade. Wages in the iron and,
751

Sterilising of water, The electrolytic,

70
Stoke Newington contracts, 84
Storage battery. Creeping of electrolvte,

451
Street accidents, 487
Strike at Birkenhead, 816
Strike, E.P.E.A. and the. 516
Strike in Paris. No May-Day. 5:.6

Strike, Norwegian general, 667, 712
Strike, Scottish electricians', 203 275.

347, 412, 515, 549
Strike settled, Rio Tinto, 15

Strike, The threatened, 487
Strike, Wages reduction. 275
Studio lighting, l-'ilin, 768
Submarine cable telegraphy, bv E. Ray-

mond-Barker, 575, 629, 661
Subsidy V. Unemployment dole, 347
Sub-stations, Fuses for, 468
Summer time, 281, 821
Summer time, French, 148
Summer time in Canada, No. 487
" Superpo\iAir," 371
Superpower scheme. A, U.S.A., 401. 405

Suppliers, Non-statutory, 130

Supply authorities and new connections,

334
Supply legislation in Holland. 262, 267

Supply problems in Paris, Transport
and, 246

Supply undertakings. The rating o( elec-

.. 37
Surface tension, Capil

d21
and, 431

Sweden, Electrolytic cupper production

in, 115

Sweden, German electric companies in.

310, 481
Sweden, German exports to, 444

Sweden, Industrial situation in. 5U7
Sweden, Wages reduction in, 276, 414,

580
Swedish alloy discovery, 85
Swedish companies. New, 46. 445
Swedish enterprise in Russia, 84

Swedish foreign trade, 239
Swedish Jungner accumulator. The, 51"

Swedish telephone manufacturing, 682,

714. 715, 816
Swiss con.p.inv. New, 649

Swiss electrical industry, 110, 306
Swiss industry, 751

Switch, Charging (or a, 276
Switchgear works. The Electrical Ap-

par: Co.' 164
Switzerland. Electricity in, 246. 734

.Symbols (or electrotechnics. Interna

libnal, 99

Symbols, Installation, 211
Synchronised d-C. motors, 456
Synchronising, .\ sale method of, 64

Synthetic resins and varnishes, 656

T AHl.E. ius. 48(1

7.56• Talking •' pi

Tariff in Spain, Custoir

Tariffs and the question o( cheap mt:ler-

ing. Domestic, 506
Tariffs, Electricity supply, 669, 696, 727

Tariffs, Multi-nart, 644
Tariffs, New Zealand Customs, 681
Tariffs, IVoposed increases in Spanish,

204
Taste perception. Wireless reception by.

Taxation anil industry Mr. McKenna
on, 317

Taxation o( vehicles, 79
Taxes, Electric industrial truck. 210

784
Austria, 18, 209
lielgium, 50
Bulgaria, 350
Cable and wireless rates 484
Cable delays, 82, 179, 484
Cable interruptions, 820
Cable laying bv aeroplane, 520
Canada, 18, 784
Caucasus, ,50

China, 50, 82, 243, 448, 554
Continental telegraphists' strike. 1«

eless 754
Cuba, 179, 485
Dutch East Indies, 619
Empire Press news, 718
Empire wireless chain, 485
Foreign telegrams, 113
I'rance, 19, 50. 82, 146 448. 485

554, 619, 718
Germany, 209, 243
Greece, 19
Greenland, 485, 685
Imperial telegraphy 113
India, 243, 351, 754, 784
Ireland, 685, 718
Italy, 82, 146, 179, 279, 554 718
Japan, 82
J.-rsey, 520
Magnetic storm, 654, 754, 784
Meteorological forecasts, 50
.New Zealand, 554
Norway, 146, 619
.\ova Scotia, 554
Pacific Cable Board. 279
Peru, 448, 654
Philippines, 554
Poland, 315
Post Office workers, 179
Post Office, 820
Press cable rates to Canada, 520
Press telegrams, 279
Railway telegraphs, 384
RailM
Rii Pla 654

a, 685, 820
.Ships' wireless, 146
South Alrica, 620, 718
South America, 654, 784
Spain, 19, 554
Stock Exchange and wireless, 485

Sweden,' 82, 209, 6'20, 718
Switzerland, 384
Telegraph s.-ryice, 5.54, 754. 784
Telegraphic eirors, 315
Trans-Atlantic ani.itcur wireless tele-

graphy, 416
Trans-Atlantic cable purchase, 351
Turkey, 351

U.S.A., 83, 113, 209, 244, 279, 315,

417, 448, 530, 566, 654, 685, 718,

784, 820
U.S.A. Indo-China wireless, 586
West Indies, 417
Wireless direction (inding stations,

279
Wireless messages to ships, 686
Wireless Press, The, 315
Wireless service. New, 50
Wireless telegraph services, 179
Wireless telegraphists, 620
Wireless telegraphy, 146, 315, 586

Telegraphic devolution, 434
Telegraphy, Submarine cable, by E.

Raymond-Barker, 575, 629 661
T.lephone cable contract, P.O., 143
Telephone cables (or use in power

schemes 469
lilephone factory, A Vienna, 375
Telephone manu(acture in Australia. 275
Telephone manulacturing, Swedish, 682,

714, 715, 816
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Australia, 685, 754, 784
Austria, 18
.Automatic telephone, .\ new, 350
Cuba. 113, 485
France, 19, 279, 718
Germany, 19, 50, 315, 384
Guernsey, 554
Holland, 520
India, 50
Ireland. 384. 410
Italy. 718
Jersey, 448
Luxemburg, 685
Magnetic storm. A, 6.54. 784
Montevideo new telephonic svst<

146
Netherlands, 179
New telephone exchanges, 146
Orkney Isles, 685
Poland'. 19

Post Office workers, 179
Post Office, 820
Russia, 685
South Alrica. 620. 085
South America, 619, 784
Spain, 19, 685
Sweden, 279
Telephone message recorder, 315

I'ELEi'tioNE Notes—continued.
Telephone rales, 113, 209, 243, 279
lelephone service, 315, 351, 485, 520,

586, 620, 654, 686, 718, 754, 784
U.S.A., 244, 385, 586, 784
Wireless telephony, 19, 417, 654

Telephone " ramp," The, 34, 227
Telephone system ol the United King-

dom, The lung-distance by Sir \V.
Noble, 4-29, 460, 566 '

Telephones in Western Canada, 822
Temix-'ralure limits ol large alternators,

Ihe, by G. A. Juhlin, 154, 185, 291,
331, 362, 647

Tenders for public contracts in Argen-
tln 781

Tenders (or the Morwell power schein
I'hc, 750

lesl, A remarkable, 21
Testing and approval of electiical a|

^iliances in Ontario, 565
Testing apparatus lor garage use, Elc

110

of.

Testing electric detonators, 47
Testing German electrical appara

649
Testing laboratories, Faraday Ho

348
Testing materials, The use of ,\-i

lor, 602
Textile factories, llumidification

755
Theory ol relativity. The, 787
Thermal characteristics of electric ovens

and hot-plates, by E. Griffiths and
F. H. Schofield, '220, 426

Thennionic amplifiers, 528
Thomson-Houston & Carols Co. The

Belgian, 713
Three-phase stator. Determination ol

equivalent resistance and copper
losses in a, bv A. Nash, 576

Three-shift system in the cable-making
industry, 281

Thundc-rstorms Electrical energy in.

673
Tidal power, French, 451
Time saving. Scientific, 47
Toronto Exhibition, 481
Tour, Engineers' continental, 7H1

Traction, Electric, 294
Trade barometer. The, 801
Trade, Canadian, 539
Trade, Chinese, 47
Irade coi.ditions in Australasia, '240,

682
Trade delegates. Visit o( .American, 712
Trade discounts in Canada, 16
Trade, Foreign, 176, 347, 841, 617, 781
Trade, German electrical, 240
Trade in Italy, Electrical, 651, 712
Trade irark. Sale o( goods under a,

574
Trade marks. Patents, designs and. 583
Trade ol Finland. The, 516
Trade o( India, Import, 122
Trade o( Siam, The, 516, 534, 815
Trade, South American, 206
Trade statistics o( Canada, 101
Trade. Swedish (oreign, 239
Trade, The German export, 434
Trade treaty, Russo-German, 481
Trade union dispute ; The erection of

meter boards, 617
Trade union (usion, 15, 191
Trade union rivalry, 205
Trade unionism. Compulsory, 347
Trade unions and profit-sharing agree-

ments, 806
Trade with Brazil, 173
Trade with China, Development of, 173

Trade with Denmark, 413
Trade with Germany, 583
Trade with .Germany, American, 110
Trade with Germany, .Australia and.

411, 615
Trade with Greece and Spain : Official

visits to London, 715
Trade with Mexico and Ecuador, 47
Trade with Russia, 381
Trade with Spain, Our future, 374. 42!-

Trading, More municipal, 3
Traffic, London, 58S
Train control, .Automatic, 449
Train control system, Regan. 148
Train indicator. An automatic, 385
Training disabled men, 245
Trains, Additional G.E.R., Tli
Trannvav Industry Court of Inquiry,

110
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Aberdare, 383
Accrington, 484
Argentina, '242

Australia, 49, 81, 314, .•)50, 484, .553.

684
Barnoldswick, 112
n.irrow, 350, 484, 585, S19
Bath. 178
Belfast, 112. 278, 314, 619
Bi-lgieni, 585
Binglev, 179
Birkenhead, 447
Birmingham, 113, 242. 383 585, 783
Blackpool, 208, 384, 753
Bolton, '278, 314, 447
Bootle, 653
Bournemouth, 684, 783
Bradford, 49, 81, 179, 208, 278. 314,

3.''.0. 384. 484, 553, 585, 619, 783
Brampton. 350
Brighton, 384
Burnley, 145, 208, 3.50. filn. ;.":!

Bury, 5,53, 019
Cardiff, 819
Carlisle, 519
Chadderton, 819

I'k.imw.iv Note!>—continued.
Cheadle and Galley, 179
Chester, 145, 278, 314
Chesterfield, 585
Colne, 278
Cork, '208, 447
f.>arlington, 484, 519
Dcarne Dislricl, 619
Demerara, 684
IX-wsburv, 145, 484
Doncaste'r, 49, I7'J, 553, 619
Dublin, 208
Dudley, 179
Durham County, 82. 145. 519. 61

l-,.linburgh. 208, 278, 447, 484,

684, 717
l-gypt, 684
\-.i- 484

653, 753
Falkirk, 684
Fife, 384
Irance, 18, 82, 113, 243, 717
Gateshead, 49, 619
Germany. 82
Glasgow, 179, 447. 519, 684
Greenwich, 820
Guernsey, 18
Guiselcy, 585
Halifax, 18, 49, 113. 146. 208, i

314, 585, 718, 753, 819
Hammersmith, 208
Hastings, 553
Holland (Lines.), 18
Huddersfield. 1V9, 585, 684, 784

Hull, 208, 585, 819

India, 243, '278

Ipswich, 140, 243, 384
Italy, 82
Keighley, 519
La 208
Leeds. 113, 146, 278, 350, 519,

684, 820
I-eicester, 447
Lincoln, 315
Liverpool, 50, 82, 146, 243, 314,

484
Llandudno, 179

Llanelly, 619
London, '208, 24:i, 278, 315, 35o,

519, .553 .585, 619. 684, 753,

820
.M.inslield, 718
.Middlelon. 170

.Nelson, 179
Newcastleon-Ivne, 146, 179, 484,

713
Newcaslle-under-Lvme, IS

New Zealand, 82,' '279, 753
Northampton, 243
North Kent. 179

Northumberland. 519
Oldham. 278, 684, 754

Oxford, 243
Paisley. 350
Portmadoc, 350
Portsmouth. 243. 384
Rate-relieving tramways. 8<
Rawden (Yorks.), 619
Rawtenstall, 585
Rochdale, 553
St. Helens, 519
SaKord, 18. 113,

Shipley, 82, 619
Southend, 654
Southport, 18, 179, 684
South Shields. 18, 113

South Yorkshire, 384
Spain, 585, 753, 819
Stockton-on-Tees, 653
Stourbridge, 315
Su-nderland 50, 208. 350. 384.

519, 585, 718, 784, 820
53, 784

Tasi 315
Taunton, 754
Tees-Side, 447
Torquay, 754
Tramway inquiry, 243
Tvnemoiith, 718

United States, 553
Uruguay, 484, 619
Wallasey, 447
Warrington, 18, 146
Wednesburv, 484
West Ham', 315
Westminster, 754
Wigan, 243
Wolverhampton, 350, 820
Wrexham. 18

Yorkshire, 553

Tr.imway workers' wages, 14, 48. 187,

781, 815
Tramways and electricity supply.

Western .Australian Government, 'J2

Transformer connections on third har-

The influence of, by S. A. Stigani,

300, 359, 393
Transformer installation, A cheap, 52
Transformer tenders (or Wallasey, 650

Transport and supply problems in Paris,

246
Transport of refrigerated produce, 52

Transport, The Ministry o(. 148

Treaties, Spanish commercial, 381

Treaty, Russo-German trade, 481

Truck taxes. Electric industrial. 210

Tube troubles in water-tube boilers, bv

J. Caulherv, 403
Tunnel, Second Simplon. 522
Turbine practice. Recent developments

in, bv K. Baumann, 472. 531. 794,

831
Turbine, The English clerlric impulse,

r.29

lurbine. The Rom.ince o( 111.-. .503

310, 601

Turbo-alternator breakdown, A Glas-

gow, 259
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UNDERGROUND cable, Ejlra-high-
tension distribution by, by R. O.

Kapp, 123, 158
UndelsJiound efficiency. 310
CnJer^^round. Oil (uel for the. ti22

L'nderj^ruund railway training school, tjOl

Undergrounding of German overhead
wires, 516

Unemployed, Work for, 45
Unemployment benefit figures, 380
Unemployment dole v. Subsidy, 347

Unemployment, Problems 'of, 352
Union for Econom) , The People's, 14

Union of German Electrical Engineers,
780

Union of Manufacturers of Electrical
Materia] in Spain, 347

Union. Scandinavian Electricians', 310
United .Mkali Co.'s power station, 704,

761
U.S.A., Cancellation of orders in, 413
U.S. .v. electric motor exports, tih'2

U.S..-\., Eleclricalinstallationsm the, 735
U.S..A. Exports, 176, 445
U.S..\., Guaranteed wiring in the, 522
U.S..^. superpower scheme, 401, 405
U.S..\., Use of electricity in the, 523
U.S.A. wages, 143
U.S.A., Water-power in the. 353
University, Birmingham. 116

VACANT chair. The late Mr. Gate-
house, 433, 435, 486

Vandervell, C. A., & Co., Develop.
ments. 15

Varnishes, Synthetic resins and, 656
Vegetable electricity. 687
Vehicle charging and garaging facili.

ties. Electric, 522
Vehicle Committee, The Electric, 240
Vehicle demonstration, .Municipal, 821
Vehicle licences. Electric, 582
Vehicle progress at Birmingham, Elec-

tric, 804
Vehicle progress. Electric, 406
Vehicles in Germany, Electric, 714
VehicUs in Italv, Electric, 452
Vehicles, Lecture on electric, 429
Vehicles, Running costs of electric. 2W
Vehicles, Taxation of, 79
Vienna telephone factory, A 375
Village, Whitelcy, 721

Visit of Dutch engineers to England,
hj' R. BorlMt Matthews, 741

w \GE suggestion, A pr;

strial Council, 2
and industrial depre:

Wages Award, Ekctricitv Supply, 79
Wages Conference, Women's, 481
Wages dispute at Liverpool, 346
Wages dispute. Electrical, 606. 649. 671,

Wage
383

Ele. reed reduction.

Wages. Engineering, 276, 515, 551, 631,
682, 738. 781, 816

Wages, S:c., in Czccho-Slovakia, 680
Wages in Bradford, 649
Wages in the iron and steel trade, 751
Wages in the rubber industry, 516
Wages, Industry and 537
Wages, Irish railway' electricians', 840
Wages question in Sweden, 44
Wages reduction in Sweden, 276, 414,

581
Wages, Reduction of, 445
Wages reduction. South Wales, 79
Wages reduction strike, 275
Wag<-s. 'Irainway workers'. 14. 4S. 187,

781, 815
Wages, U.S.A., 143
Wages, Welsh engineers', 683
Wages, Work and 713
Wallasey, Transformer tenders for, 650
War inventions, Awards for. 115
War Office and costings clause in con-

tracts. 240
autions .\ct repealed. Austra-
205

Wardenship of the Standards. Deputy.
689

Waste fuel dumps. Burning, 481
Waste of energy, 434
Water power in Gcrmanv, 440
Water power in Greece, 787
Water power in Italy, 353
Water power in Peru. 380
Water power in U.S.A.. 353
Water power, Lochaber, 622
Water-power notes, 21
Water power of Rumania. The, '205

Water power on the Continent, IJ
power resources of India, The,

VVa
334

of Ireland, The,

Welder, Daysohms low-pressure a.c,
631

Welding and cutting. Carbon electrode

Welding applied to aluininium. Electric
arc, by F. J. Heyes, 127

Welding, Chemical and metallurgies
aspects of electric arc, by J. H.
Paterson, 135

Welding, Cost of electrical resistance.
by L. E. Wilson. 459

Welding. Flat electrode, 53
Welding. Overhead arc, 116
Welsh engineers' wages, 563
Western Canada, Telephones in. 822
Westinghouse Co. in .Argentina, 615
West .Midlands Industrial Council meet.

ng, 581
Bubble, The great, bv " Tai-

paye 68
Wheat, Electrical treatment ol »eed,

432
Wheel contract. An .Argentine, 399
Whiteley village, 721
Whitley Coiincil, Withdrawal from, 815
Whitley Councils. 606
Whitley Councils in the electricity sup-

ply industry. The function of, by

J. W. Thomas, 372
Wholesalers' Federation. The Electrical.

174
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I !• is with iu> feeling of regret that we write the epitaph
of 1920. Its immediate predecesso-- Aas bad enough,
and twelve mouths ago we were looliing forward hope-
fully to a new epoch—to the reaping of the harvest of

peace and prosperity for which the seed had been sown
in sorrow and adversity. But our fond hopes were
doomed to disappointment. Then we said: " Nationali-

sation demands, incessant agitations for higher wages
and shorter hours, efforts to secure ' control,' the railway
strike and struggle with the community, the continued
increase in the cost of living, the serious developments
in rates of exchange, the ever-growing burden of

national finance—these are some of the leading ques-
tions of the year." Substituting " mining " for " rail-

way," precisely the same paragraph would equally hold
good for 1920. Plus fa changi', phis c'est la mhne
chose. The turnover from war work to peaceful pro-
duction completed, we looked for a vast output and
universal progress towards renewed prosperity, fore-
tolling for the electrical industries " a boom . ... if

the menace of industrial unregt and financial stress do
not assume serious shape." Unfortunately, that essen-
tial condition was not fulfilled ; unrest there has been
in plenty, and the crushing burden of the excess profits
duty, income tax, a4ul other imposts has bled industry
w^hite, while the exchanges impose an immense handicap
upon our foreign trade. Thanks to the high cost of
labour, resulting also in high cost of materials, and the
uncertainty as to the future, not only of wages but
also of output, British manufacturers could not quote
either fixed prices or definite dates for delivery, and
here again they were at a heavy disadvantage in com-
petition with other countries. And now, to crown the
tale of woe, a wave of unemployment has swept over
the land, necessitating further expenditure on unpro-
ductive works in order to stave off starvation and dis-
order.

But are we Britishers downhearted ? Surely not

!

Tlie tlarkest hour comes before the dawn, and we are
confident that we are not mistaken in our interpretation
of various signs, individually of small moment, but in
the aggregate of great import, that the worst has been
passed and things are on the mend. The cost of com-
modities is decreasing; according to the Times of
January 1st, the total fall in wholesale prices was 11 per
cent, in November and 6.7 per cent, in December. The
average level of food values declined 7.5 per cent, in
November and 4.8 per cent, in December, and as there
has been a steady fall since April, prices are down
almost to the level of December, 1918. The reduction
in the index nmnber during the year was 19 per cent.,
mainly due to a fall of 32 per cent, in the prices of raw
materials, tlie index numbers being for December 31st,

1919, 29(i.9, and for the end of 1920, 240.3 (at Decem-
ber 31st, 1913, 100). In July last the highest point was
reached (305.8). Further reductions are imminent,
and though it takes some time for them to reach the
retail consumer, it is unquestionable that food and
clothing in particular are materially cheaper than they
have been. Copper, lead, and spelter are almost down
to the pre-war level, and rubber is far below it; coal
and coke, unfortunately, remain at a high price.

Turning to taxation, it cannot be doubted that the
earnest protests and appeals of manufacturers against
the excess profits duty, and the disappointing results

obtained from it, will secure its withdrawal in the

[1] D
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coming JJudgut; purely a war-time tas, it has not

merely proved unsuitable to the conditions obtaining

since the war, it has produced a disastrous e£tect upon
industry. At any time it affords a direct incentive lo

extravagance, for a manufacturer is prone to regard
an extra outlay of £100 as only Jji.0 out of his own
pocket and £60 out of the Exchequer; we do not com-
mend this attitude of mind—we merely record the fact

that in many quarters it undoubtedly exists. But
apart altogetlier from tliis feature, the duty has pressed

with crushing weight upon the patriotic firms wiio

recognise the necessity of taxation, but are faced with

the facts that liieir working capital nowadays must be

trebled in comparison with ]u-e-war requirements, that

new capital is almost unobtainable, and that they must
provide the money out of revenue. The situation is

an impossible one, and clearly E.P.D. must go, if our
industries are to survive the strain.

With regard to labour, again the prospects are

brighter than they were a year ago. There is now mani-
fest a marked disinclination on the part of the trade

unions to resort to the strike w'eapon, and a disposition

to discuss the situation with the employers. Obviously,

in the face of growing unemployment and vanishing
profits, to strike for higher wages would be the height

of folly. Every encouragement should be given to the

tendency towards friendly discussion across the table,

and the fullest information should be furnished to the

accredited representatives of the workers; nothing
more etfcctively nourishes suspicion and dissatisfaction

than undue reticence on the part of the emploj'ers, who
are so coumionly believed to be amassing wealth at the

expense of the workers.* Experience on the Whitle}-

Councils has abundantly proved that frank and open
conversation softens asperities, smooths away misun-
derstandings, and enables both parties to acquire that

confidence in and respect for eacli other as men, which
goes so far towards the maintenance of cordial rela-

tions. Lack of mutual trust is perhaps the greatest of

all hindrances to hearty collaboration.

That the restriction of output has played a great jiart

in the development of the present situation cannot be

seriously disputed. Although far-seeing Labour leaders

liave pointed out that increased production is the key to

the problems of industry, the workers have not followed

their lead—fearing that the result would be unemploy-
ment. Well—they have tried their own way, and
they have found that it leads directly to the danger
that they sought to avoid ; w'ill thej' not now be willing

t'> make trial of the other path? Surely it is a matter
of plain common-sense. ^Vhen one finds oneself in a

fog walking towards the brink of a precipice, one natur-
ally turns round and hastens in the opposite direction.

Unfortunately, it is much easier to go downhill than
uphill; a year ago we were on the crest of the hill, in

sight of a world crying out for supplies of manufactured
goods ; we no longer have that fair prospect before our
gaze—the world, appalled at the prices of commodities,
has closed its purse. It will be a hard struggle to regain
our commanding position—but the world's demand,
though now restrained, remains unsatisfied. Liimense
developments await the restoration of normal condi-
tions, and it should be our earnest endeavour to turn
out the maximum quantity of goods at the lowest pos-
sible prices. That is what the Germans are doing
already. Let us beware lest, beaten in war, they defeat
us in the arts of peace.

^Vhat is needed to remedy the evils under which we
labour is a change of spirit. We hear much about
"rights," but little about "duties." As in wartime,
so now in peacetime, the spirit of self-sacrifice is the
key to the welfare of the nation. So long as each strives
for his own advancement regardless of the happiness of
others, so long shall we flounder in the depths of depres-
sion. Let us rather all strive after mutual understand-
ing. good-fellow.ship, and cheerfulness, and let eacli " do
.his bit " to make the world a better place for his fellows
to live in. By so doing all will benefit, and the dawn
of a new era will shine forth.

Wages Agree-

ment, (ireater

I.undon

Industrial

Council.

\\ li notice tliat this much-discussed
agreement has drawn down upon it a

veritable broadside of criticism from
the Fiiiititcial Timts. The article is

headed " Tyranny of Labour " and
" New Stranglehold on Industrj'." We
can hardly agree to the first of these

titles, since, after all, the agreement is a joint one of

botli sides of the Greater London (No. 10) Industrial

t'ouiuil, and the sub-heading also is periiaps somewhat
too emphatic, liowever much the agreement may tie u|j

the undertakings! The essence of the agreement is that

an increase of wages shall take place with every complete
ten points rise over the l.jO per cent, cost of living, and
that this shall be taken off with the fall of tlie ten points.

The agreement is supposed to Ijind all the undertakings
in the Greater London area. It is, of course, a serious

compact to enter into, but on the other hand, any alter-

native is also serious, even that of maintaining the

status quo.

There is one point in the Fiiidiicinl Times criticism

which certainly merits .serious consideration, namely,
the suggestion that big London undertakings will still

be as vulnerable as ever to a strike. The agreement
states in the preamble that its one purpose is "that
the supply of electricit}' may be carried on continuously
without interruption." Buti there is nothing in the

agreement which gives any guarantee whatever. The
financial Times, in fact, thinks that the danger is

increased, since if one or two small undertakings in the

London area do not put it into operation, the traVle

unions give no guarantee that they will not call a strike

on the big undertakings in order to coerce tlie recalci-

trant ones, and, of course, no one can shut his eyes to

the possibility of London being used as a lever on other

occasions. This being so, would it not be possible for

the National Council, when the agreement comes before

it for final approval, to agree to some sort of clause

which shall provide a safeguard to those London under-
takings which faithfully carry out the provisions?

Otherwise, if no such safeguard is embodied in the

agreement, it is difficult to .see how the agreement \jy

itself will prevent strikes in London.
So far as the other District Industrial Councils are

concerned, their view seems to he that tlie agree-

ment should not be ratified by the National Council

until they have had an opportunity of considering it,

since if a similar agreement were jiresented to the Dis-

trict Councils tliey would feel their case prejudiced if

the trade unions brought it forward with the claim

that such agreement had already been approved by the

National Council. It is indeed difficult to see how the

approval of the National Council to the London agree-

ment could be so given as not to constitute an ajqjroval

covering the principle as well as the detail and in-

dividual application, and if the National Council ap-

proved the principle, the District (^ouncils would
seem to have no option but to accept. We understand,

however, that the air will be somewhat ileared IieTore

tlie National Council lias to give its verdict, since in the

interim the employers' sides of the various District Coun-
cils will have an opportunity of considering the matter

in conference, and submitting a consensus of opinion

to the National Council.

.loint Electricitv With regard to the thirteen elec-

\uthorities
tricity districts which have been provi-

sionally delimited, the schemes for most
of these are not due for consideration for at least a few

months. When these schemes are forthcoming, it will

be interesting to see whether all of them include the

formation of a Joint Electricity Authority. It will be

remembered that under the Electricity (Supply) Act,

1919, any schemes can be brought forward which pur-
port to improve the "' organisation of the supply of

electricity in any district." These schemes may or may
not. under Section 6 of the Act. provide for the estab-

lishment of a Joint Electricity Authority. An article

on this subject appeared in a recent issue of the
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Times Engineering Supplement, in which the pros and
cons with regard to the formation of such authorities

were weighed. Under Section 6, of course, the Joint

Authority may exercise " all or any of the powers of

the authorised undertakers within the electricity dis-

trict," and it may also have transferred to it " the

whole or any part of the undertakings of any of those

undertaker.s.'' A good many arguments were advanced
in the article mentioned against the formation of such
fully operative Joint Authorities.

We may suggest that there is a middle cour.se

by which, although a scheme might be carried on
jointly by certain undertakers in the area, perhaps
merely one or two, a Joint Authority might still be

formed as a regulating and supervising board which
would be representative of the various interests enume-
rated in Section (i, but which would have only adminis-
trative functions, that is. it would not become the trad-

ing body. This would seem to be a likely solution in

some areas. In the Electricity (Supply) (No. '2) Bill,

Section 11 jsrovides that where a generating station or

main transmission line becomes transferred to or is

acquired by a Joint Authority, the said authority may
(subject to tlie apjiroval of the Electricity Commissioners)
delegate to the former owner the working and mainten-
ance thereof on behalf of the authority, by mutual agree-

ment ; and Section 12 enables the authority to delegate

the whole of its powers and duties as regards the genera-

tion and .supply of electricity to any authorised under-
takers, subject to a special order being obtained. The
great difficulty of discussing the question broadly

is that every district is in a different position,

and what may suit one district may not be at all

applicable to another. The wisdom of the Act in leaving

open the exact system of reorganisation in each district

to be settle<l for eacli district separately will gradually

be more and more fully ajipreciated. Indeed, the chief

requirement in settling what has to be done in each dis-

trict is that there should be no fixed theoretical model
which each is supposed to follow. Each district is, as

it were, in a different state of evolutionary development.

They are like humanity in being of all sizes and con-

ditions, and hence requiring, not a ready-made Govern-
ment suit, but something cut to measure.

Ik days gone by we have often had
More occasion to deal with the question of

Municipal municipal trading. The Legislature,

Trading. for good or ill, has frequently autho-

rised this form of enterprise, but it is

interesting to notice that the Courts are not inclined to

allow local authorities to exceed their statutory powers.

The recent case of Attorney-General v. Fiilham Corpora-

tion, reported in The Times of December 3rd and ith.

is a useful illustration. It seems that the Fulham
Borough Council,' having power to establish baths and
wash-houses and to afford facilities by which persons

might, in wash-houses, do their own washing, sought to

extend the sphere of operations.

On the recommendation of the Establishment Com-
mittee, the Council inaugurated a scheme by which the

washing was to be done by servants of the Council itself.

Tiie Attorney-General, at the instance of a ratepa_yer,

brought an action to restrain it from exercising these

extended powers. Mr. Justice Sargant, in giving judg-

ment agaijist the Corporation, pointed out that in con-

sidering what the powers of a Corporation were, it was
necessary to remember what Lord Selborne had said as

to the doctrine of ultra vires (that is to say, the doctrine

according to which a Corporation must not exceed the

powers conferred upon it by statute) in Ashbury Eail-

vay Co. r. Eiche (L.K. 7 H.L. 653). His Lordship had
said: "this doctrine ought to be reasonably and not

unreasonably understood or applied, and that whatever

may fairlj" be regarded as incidental to. or consequent

upon those things which the Legislature has authorised,

ought not (unless expressly prohibited) to be held by

judicial construction to be ultra vires." Applying that
doctrine, he could not hold that power to provide wash-
ing apparatus for the ratepayers could be held to confer
power to wash clothes for others. It may be useful for
those who are concerned with the supply of electricity

to have this case in mind, having regard to the attempts
which are sometimes made by local authorities to exer-
cise powers for which there is no sanction. It should
be mentioned that it was long since decided (viz., in the
case of the Attorney-General v. Corporation of Leicester,

1910, 2 Ch. 359) that in the absence of statutory autho-
rity municipal electricity supply undertakers could not
l)rovide lamps, fittings, motors, or apparatus other than
meters which were provided for by various clauses in the
schedule to the Electric Lighting (Clauses) Act, 1899.
Such statutoi-y authority was given in the Act of 1919,
Section 23, which enables all municipal supply autho-
rities to provide, let for hire, connect, repair, maintain,
ajul remove all kinds of electrical apparatus, but expli-

citly forbids them to manufacture or sell the same
(' unless expressly authorised to do so " by their special

Acts or orders).

The recent case in which Mr. Justice

The Law o( Astbury granted an injunction to re-

Nuisance, strain a firm of builders from causing

a nuisance by noise draws attention to

the fact that all who carry on their business in a residen-
tial district are bound to have regard to the nerves
of their neighbours. To this rule those who supply
electricity are no excejation.

Time was when our columns frequently contained
the reports of cases in which electricity supply autho-
rities were made defendants to actions for nuisance. It

would seem, however, that people's nerves are not quite
so susceptible to this kind of disturbance in these later

days, for such actions are seldom heard of at the present
time. Improvements in machinery have undoubtedly
contributed to this result. The production of unneces-
sary noise means a futile waste of energy, and im-
provements have taken place in this direction. Again,
the gradual suppression of small generating stations

has led to a diminution in the number of houses which
are within reach of noise or vibration. There is prob-
ably a disposition on the part of the public to regard
any nuisance which does arise in the course of generating
electricity as a necessary evil. It is also a well-recog-

ni.sed fact that long habit will accustom a man to any
form of noise. We recall the case of a Welsh doctor

whose quarters were situated close to a colliery engine
house. Year in, year out, a great ventilating engine
was at work, and the exhaust pipe made a roaring
sound at regular intervals outside his bedroom window.
He grew quite used to it. On one occasion he woke up
suddenly in tlie night thinking it was a night call, only

to find that the cause of his aAvakeniiig was a sudden
cessation of the familiar sound.

While actions for nuisance have become more rare of

late, the possibility of trouble and litigation on this

ground cannot be altogether removed from the purview
of the station engineer. In this connection it is well

to mention that by S. 81 of the Schedule to the Electric

Lighting (Clauses) Act, 1899, it is provided that:
" Nothing in the special order shall exonerate the

undertakers from any indictment, action, or other pro-

ceedings for nuisance in the event of any nuisance being

caused or permitted by them."
By virtue of this section undertakers are liable to

an injunction and damages if they cause a nuisance,

whether by noise or vibration, in working their generat-

ing station or by the escape of electricity from their

mains, or by smoke, water, coal dust, itc, quite apart

from negligence, and it is no defence to an action for

the company to prove that the person complaining took

up his residence in the district long after the works were

established, and in such circumstances that he must

have known of the existence and probable continuance

of the nuisance.
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THE ELECTRICITY DISTRICTS.

In their endeavours to reorganise the supply of electricity,

the Electricity Commissioners have up to the present pro-

visionally delimited 13 separate electricity districts for the

purposes of Sec. 5 of the Electricity (Supply) Act, I'.ilii,

and a number of local in<|uiries are to be held from this

month onwards with a view to permanently determining che

accompanying map. Any interested body or person may

attend the innuiries, either in person, or by his ajrent, legal

or other representative, and for information regarding the

jurisdiction of the Electricity Commissioners, p. 73'.t of our

December 10th, and p. 646 of our May 21st, issues may

be consulted. The districts are enumerated below in the

Map of Electricity Distbicts Provisionally Delimited by the end of lli20.

area to be included in each district. At the inijuiries con-

sideration will also be given to the schemes which have
been submitted for effecting improvements in the existing

Organisations for the supply of electricity in, and for the

formation of Joint Electricity Authorities to control, the

various districts, the location of which is indicated on the

order in which they were provisionally determined by the

Electricity Commissioners.

1. The "West "/ Ew/land, or Lower Severn, Electrkiiy

Distrirt (pp. 624 and C46 of our May 14th and 2lBt

issues) was not only the first one to be provisionally

specified, but also promises to be the first to be permanently
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defined. A local inquiry for that purpose will take place

on January 11th and subsequent days, and a draft proposal

for the formation of a Joint Authority is to be put

forward by the IWstol City and other interested authorities.

Incidentally, the Severn Barrage, which the Ministry of

Transport has proposed to build to enable tidal energy to

be utilised to generate electricity (pp. 705 and 713 of our

December 3rd, and p. 7Gt of our December 10th issues), if

it is eyer realised, will be situated in this district.

The outstanding electricity supply undertaking in this

large district is that owned by the Bristol Corporation,

having a plant capacity of over 24,000 kW. Hereford is

worthy of notice both on account of its interesting rural

supply network, and of being second in size with a capacity

of 4,010 kW. Next comes the Cheltenham undertaking,

which is followed by Swindon and Gloucester City. The
City of Bath apparently does not wish to commit itself in

the formation of a Joint Authority. Another station is

situated at Weston-super-Mare. In addition there is a

number of small stations generally supplying d.c. scattered

over the area. As it is proposed that the voting power of

the various members forming the Joint Authority shall be

prsportional to the number of units sold per annum, it will

be recognised that the Bristol undertaking will be the

dominating one in this area.

2. The Mill-Lancashire Elci'iricitij DislricI (see p. 720 of

our June 4th, and p. 7G4 of our June 11th, 1920, issues),

in contrast to the above-mentioned one, is a thickly

populated industrial ai-ea, though not so large as the Bristol

area. Blackburn and Preston form practically the centre

of the district. The former undertaking has a capacity of

8,000 kW ; the common periodicity of 10 is shared with

Preston, which has a capacity of 3,190 kW, and is the

only important company-owned concern in the area.

Burnley has a 5,260-kW capacity, and a considerable

traction load, while the well-known summer resort,

Blackpool, has G,950 kW of plant. In July last the

foundation stone of the new Whitebirk station at Blackburn

was laid, and it was proposed to build a second station on

the River Ribble at Preston, where a dam was to be con-

structed. The demand for electricity is increasing so

rapidly, owing to the electrification of mills, factories, &c.,

that most of the additional output that will be available,

when the vaiious extensions that are in hand are completed,

has already been allocated.

3. In the West Hiding {Aire and Calder) Electricity

Distriil (see p. 815 of our June 25th issue), including, as

it does, one of our principal manufacturing districts, it is

essential that the best use should be made of the available

supply. A large number of power stations are situated

in this area ; the Yorkshire Electric Power Co. has two

stations, one at Dewsbury and the other at Barnsley, and

supplies a large number of local authorities, collieries,

factories, &c., in addition to bulk supplies to other

authorities. Amongst the municipal undertakings in the

area are those at Leeds, Bradford, Halifax, Huddersfield,

Wakefield, &c.

4. The South- East Lancashire Etertrinti/ District

(p. 815 of our June 25th issue) includes some very

important municipal undertakings, such as those at

Manchester and Salford, between which there is a

33,000-V undergi'ound interconnecting line (see p. 355

of our March 19th issue). Manchester's application for

permission to construct a new station at Barton, to have a

possible ultimate capacity of 150,000 kW, has been

sanctioned. A number of county boroughs have their own
electricity supply undertakings, while several urban districts

are served by the Stalybridge, Hyde, Mossley and Dukinfield

Tramways and Electricity Board, and others by the Lanca-

shire Electric Power Co. One or two authorities have

obtained Provisional Orders enabling them to supply elec-

tricity in certain areas, which powers have, however, not as

yet been exercised,

5. The Ldiidon and Home Counties Electriiiti/ iJistrirf

(see p. 100 of our July 28rd, 1920, issue), demands careful

consideration not only by reason of its inclusion of the

whole of the Metropolis and " Greater London," but also

because of the large number of electricity sujiply under-

takings involved. A tentative proposal for the formation

of a Joint Authority for the district has been put forward

by the London County Council (see our issues of October

15th, p. 481 ; November 12th, p. 010 ; December 3rd,

p. 700, and 10th, p. 744), and the inquiry which will be

held in connection with this area should be the most

interesting of all. The conditions obtaining in London

differ widely from those in any other electricity district, and

the various interests involved will need very careful con-

sideration if a scheme is to be evolved which will be

satisfactory to all concerned.

0. The Mersey and West Lancashire Electricity District

(see our issue of July 23rd, p. 106) includes about half-a-

dozen large electricity generating stations, in addition to a

number of smaller onei. The Liverpool undertaking is

probably the most important one, and a scheme for the

formation of a Joint Authority has been submitted

to the Electricity Commissioners. A rival scheme has

also been put forward, by which it is proposed to split up

the area and to form a separate area to be termed the

Wirral Electricity District, which will include the south-

western portion only of the district that has been pro-

visionally determined by the Commissioners (see p. 11 of

this issue). All the schemes for the constitution

of Joint Authorities that have so far been submitted are

in the main similar, differing only in minor points.

?. The North Wales and ( 'hrslcr Khrtricity District Q^. 107,

July 23rd) includes only one county borough, namely, that

of Chester, which is of interest on account of its hydro-

electric plant with a capacity of 2,170 kW, which was

inaugurated in 1913. A scheme for the constitution of a

Joint Authority to control the district has been prepared

by the Corporation and the North Wales Power and Traction

Co., but not yet published. There are several small electricity

supply undertakings situated within the area, which also

possesses in the aggregate considerable potential water

power ; several parts of the district are, nevertheless, not

well off as far as public supplies of electricity are concerned,

indeed several districts have no supplies whatever.

8. TJie North- West Midlands Elertricitij District (p. 370

of our September 17th issue) is of interest, inasmuch as the

Shropshire, Worcestershire and Staffordshire Electric Power

Co. has power to supply a large part of the area, although

its power stations are located at Dudley, Smethwick and

Kidderminster, which towns are just outside the scheduled

district. It is unnecessary to emphasise the importance of

this area, including as it does mines, potteries, ironworks,

and other great industries ; it will suffice to record that

several important municipal undertakings are situated

within the district, namely, those at Wolverhampton,

Walsall, West Ikomwich, Stafford, and Stoke-on-Trent.

9. Tlie Korth-East Midlands Electricity District (p. 434

of our October 1st issue) needs no introduction, being

already world-famed for its steel production, cutlery and

allied trades. During the war period the increase in the

demand for electricity in the area was phenomenal, and

electric furnaces were adopted freely in the manufacture of

munitions of war. The two outstanding electricity supply

undertakings in the district are those at Sheffield and

Rotherham, the former with a capacity of O.s,700 kW, and

the latter with 70,500 kW. Rotherham recently inaugurated

a new generating station, being the first " super-station

"

to be placed in commission in this country, in which the

largest turbo-generator set yet used in this country is

installed—namely, a 30,000-kW machine. There are several

other stations in the area, but mention need only be made of

those at Chesterfield, Mexborough, and Doncaster ; it also

includes the well-known health resort of Buxton.

10. Tlie Soulli-West Midlands Eleclricily Distrirt (p. 434

of our October 1st issue) includes in its southern portion

the celebrated fruit orchards of Pershore and Evesham,

while the beautiful Malvern Hills and the health resorts of

Droitwich and Worcester are too well known to escape

notice. From a technical point of view, however, the

centre of interest will undoubtedly be Birmingham, in the

north-east portion of the area. The municipal undertaking

has a capacity of 67,066 kW, and those who know the city

and its adjacent area will appreciate the existing and

potential demand for electricity in the neighbourhood. As

mentioned above, the border line of this area just takes in

the three stations owned by the Shropshire, Worcestershire,

and Staffordshire Electric Power Co.
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11. In the South Wales Electrkitij Distnrt (p. 591 of

our November 5th lasue) a commencement hiis just been

made towards the formation of a Joint Authority (p. SOU,

December i'4th issue). The district is an important coal-

producing centre, and the Ebbw Vale Iron and Coal Co.,

with its extensive undertakings, will probably exercise

substantial influence on the formation of a .loint Authority,

(^f the electricity supply undertakings affected, the South

AVales Electrical Power Distribution Co. deserves notice,

not only because it is probably the largest, but also because it

operates a considerable mileage of both underground and

overhead transmission lines. Of the municipal under-

takings invohed, those at Cardiff, Newport (jlon.), and

Swansea may be noted, and there is, in addition, quite a

number of other stations, some of which are privately

owned, such as that belonging to the Ebbw Vale Co.,

which is of considerable size, and numerous smaller ones.

12. The East Midlands EltdrUitij District (p. 591.

November 6th) is of interest in view of the recent inquiry

into the application of the Nottingham Corporation for

permission to erect a large new generating station (p. 155,

July 30th, and p. 401, September 24th). It will be

remembered that the Electricity Commissioners decided

in favour of the municipal proposition and against the

opposition scheme which was put forward by the Derby-

shire and Nottinghamshire Electric Power Co. At Derby

and Leicester are located two other large stations, while, in

addition to the above-mentioned company, the Leicester-

shire and Warwickshire Electric Power Co. has power to

supply portions of the area under consideration ; its stations

are, however, outside the boundary of the district.

l;!. T}ie Xortli Lamasliire and South Camhertuwl Eli-r-

Irlrlli/ iJistrirt (p. 721, December 3rd) neither includes a

large area nor many large public generating stations ; by

far the largest is Barrow-in-Furness, round which town

is grouped the chief industrial area of the district. The
only other undertakings of any importance are those at

Lancaster and Morecambe. The picturesque lake districts

of Ulverston, Windermere, Ambleside, and (iraamere are in

this district.

In conclusion, it may be pointed out that an interesting

discovery has been made as a result of outlining the pro-

visional boundaries of the separate districts on a single

map. It will be seen that District 1 includes the Rural

District and City of Hereford, but, curiously enough, the

other part of the County of Hereford which is bounded by

Districts 1, 10 and 11 is in none of them, and appears to

have been left out in the cold.

GEARING CONSTANTS OF ELECTRICITY METERS.

By Q. W. STUBBINQS.

The operation of testing an electricity meter by a revolution

or speed test consists in determining the relation between

the angular speed of the rotor and the load passing through

the meter, and comparing the constant representing this

relation of proportionality with the " testing constant" as

furnished by the makers of the meter. It is at once

apparent that these two constants are quite different in

physical significance, the one determined by the revolution

test is a characteristic of the meter, and although a constant,

or approximately se, with regard to the particular test, this

characteristic is liable to change over long intervals of

time. The constant furnished by the makers, however, is a

property of the gearing of the meter counter, and the

operation of calibrating the meter is either to modify the

characteristic of the meter to suit the gearing constant, or

alternatively to alter the gearing constant to suit the meter

characteristic.

Although the testing constant of a meter is always

furnished by the makers, it is often advisable to check the

information so given by an examination of the gearing.

Although this would not seem a very difficult matter, there

are many to whom it would give considerable trouble, and
the general problem is not made easier by the fact that

the testing constant is given by various makers in several

different forms. The following examples, in which the

numerical connection between the values of the wheel trains

and meter constants of various types is worked out in detail,

it is hoped may be of use to meter repairers and asters, to

whom these matters have not been any too clear.

The fundamental constant of an electricity meter is the

number of revolutions executed by the rotor during the

passage of one unit. If the meter is to register correctly,

it is obvious that tliis number must be identical with tlie

number of revolutions of the rotor required for one revolu-

tion of the i\,-unit spindle of the counter. The gearing
ratio between the rotor and the ,',,-unit spindle must, there-

fore, be equal to the number of revolutions per unit as

determined by the speed test. It is to be observed that
the quantity " revolutions per unit" has a different signifi-

cance with a watt-hour meter from what it has with an
ampere-hour meter calibrated to register units. In the

case of a watt-hour meter, this constant is the number of

revolutions of the rotor corresponding to the actual

passage of one unit. In the case of the ampere-hour meter
the constant is the number of revolutions corresponding to

a quantity q such that 1,000 q v = 1 where v is the rated
voltage of the meter. Since the ampere-hours correspond-

ing to one unit are 1/1,000 v, the " revolutions per unit

"

constant, and therefore the gearing constant, will vary

according to the rated voltage of the meter.

If the testing constant of the meter is given in the
" revolutions per unit " form, this constant can at once be

checked by calculating the gearing constant, it being

remembered that the velocity ratio of toothed gearing is

inversely proportional to the respective numbers of teeth in

the wheels engaging, and that the ratio of a worm-and-worm-
wheel pair is the reciprocal of the number of teeth in the

worm wheel for a single worm.
Although the "revolutions per unit " constant is really

the fundamental one, it is not the one best adapted for

testing purposes. A very usual constant for ampere-hour

meters is the ampere seconds per revolution ratio. " Revolu-

tions per unit " is related to ampere-seconds per revolution

in a very simple way

—

Since units = amps, x sees, x v 3,6»0,000,
K = revs./units = revs. X 3,600,000/amps. X sees, x v,

and amps, x secs./revs. = 3,000,0(t0, K x v.

To illustrate this the case of the counter train of a

Chamberlain & Hookham meter may be considered. An
eight-tooth pinion on the rotor spindle gears with a variable

change wheel of x teeth. A double worm on the change
wheel spindle gears into an sO-tooth worm wheel ; an eight-

tooth pinion on this last spindle gearing into an 80- tooth

wheel on the /^-unit spindle.

The gearing constant is then (N 8) X (80/2) X (80/8) =
50 N = K, and this is the number of revolutions of the

rotor per unit for correct registration.

From the above equation

—

amp. X sees /revs. = 3,C0O,00O/k x v
= 3,600,000 50 X N X V,

giving the relation between the constant and the number of

teeth in the variable change wheel for any voltage. If,

for instance, v = 230 and n = 72, the constant is found
to be 1,000/v, or 4-35.

In the above case it is clear that for any constant the

product N X v is constant, and that to adjust the meter to

read correctly on a voltage different from that for which
it is rated, a new wheel must be fitted according to the

condition x' = x v/v , an increase in voltage requiring a

smaller wheel. This, of course, only applies when the

variable wheel is a driven wheel ; had it been a driving

wheel, X would have been proportional to the voltage—

a

single worm, for instance, being required in the abtve

train for 115 volts, since the worm is a driving element.
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As a further example, the train of a Ferranti d.c. meter

may be worked out. In a meter of this type a single worm
on the rotor spindle en<;ages with a 50-tooth worm wheel ;

on the worm wheel spindle is a variable pinion of n, teeth

enf^aging with a variable change wheel of N^ teeth ; on the

last spindle is a 10-tooth pinion engaging with a 100-tooth

wheel on the y'^-unit spindle.

K = (50/1) X (k,/n,) X (100/10) = 500 N2/N1,

and amp. x aecs./revs. = 3,600,000 x n,/v x 600 X n,,
;

taking v = 230, the variable pinion with 50 teeth, and the

change wheel with 72 teeth, then the

constant = 3,600,000 X 50 230 X 500 X 72 = 21-8.

The calculation of constants of other forms is easily

carried out by a preliminary determination of the gearing

constant k. Thus

—

watt-hours/revs. = 1,000 x units/revs. = 1,000/k'.

Again, K = 3,600,000 x revs./(watts x sees.) = (revs, x
60/secs.) x (600,000/watt8)

= r.p.m. at full load x 600,000 full-load watts.

.•. r.p.m. at full load = k x full-load watts/600,000.

Calculations regarding trains for prepayment meters are

not very difficult, and may perhaps be touched upon. In

such a mechanism, a definite fraction, say, l/« of a revolu-

tion of the wheel of the epicylic gear actuated by the meter

negatives the forward motion given by the epicylic wheel

by one coin. If the ratio of the gearing between the last

wheel in the prepayment train and the ,5-unit spindle

be M, then

1 unit gives m revs, of the last wheel.

1 unit requires u x n coins.

If each coin is a pence, and p is the price per unit,

1 unit requires M x n X a = p,

this being equivalent to the self-evident fact that the

revolutions of the r^-unit spindle required to negative the

action of one coin is equal to the ratio, units per coin.

To illustrate the above, the example of the prepayment
train of a Vulcan met«r may be considered. The value of

the train between the escapement and the epicycles was

—

(15/90) X (n/80) X (30/90) X (45/90) = n/36 X 80,

N being the number of teeth in the pence change wheel.

The wheel of the counter train actuating the escapement

made 90 revolutions per unit, and this wheel made one

revolution for each revolution of the " scape wheel of the

prepayment train."

The total value of the train was therefore

—

M = 90N/36 X 80.

The meter was constructed for pennies, and the last wheel

of the train made g revolution per coin.

p = -Kan = (90 n/36 X 80) X 1 X 8

p = n/4

i p = yt,

the number of teeth in the variable pinion being equal to

the price per unit in farthings.

THE PRODUCTION OF CONTINUOUS
OSCILLATIONS IN CIRCUITS WHICH CONTAIN

CAPACITIES OF HIGH VALUE.

By JOHN SCOTT-TAGGA.RT.

It is frequently desirable to produce a source of oscillating

current which may be adjusted between wide ranges of

frequency by the simple continuous action of a variable con-

denser. The most usual circuit for the production of

continuous oscillations with a three-electrode vacuum valve

involves the use of a retroactor coil which operates only

over a certain range of wave-lengths. This range may be

considerably increased by winding the retroactor coil with

resistance wire, but even so it is not possible to cover the

wide ranges to be achieved with the circuits about to be

described. Apart from the (luestion of the retroactor, if we
tuned our oscillatory circuit with a condenser we would
find that, when the capacity of the condenser was above a

certain value, the vacuum valve would cease to oscillate.

The circuits shown in fig. 1 and fig. 2 may be used for

the production of oscillations of practically all frequencies.

For example, with a variable condenser having ebonite

dielectric and a fixed inductance of small value, a range of

from 100 metres to 30,000 metres was obtained solely by
adjusting the capacity of the circuit. Both circuits involve

amplification of the timing potentials on the grid, which
liberate energy in the anode circuit of the valve acting as a

generator. When the capacity of the shunt condenser is

large, the potentials across the oscillatory circuit are small,

and if communicated in correct phase to the grid would be

too weak to produce self-oscillation. These potentials are.

therefore, first amplified by one or more three-electrode

valves until they are strong enough to maintain the

oscillations.

In fig. 1 the oscillatory circuit is shown as l, c, included

in the anode circuit of v,, the battery H supplying the anode

current. Any momentary oscillation in l, c\ is induced into

L^. a coil of high resistance. The potentials across Lj are

communicat«d to the grid Gg of v, and amplified in the

anode circuit a^ Rj h f, of the second valve v,. This anode

circuit contains a resistance R, having a value of about

70,000 ohms (which will be of the same order as the resist-

ance of the filament-to-anode path of vj. Magnified high-

fretiuency potentials will be produced across R,. The

valve V,, consequently acts practically as an aperiodic

amplifier of all frequencies. The potentials across E, are

now passed to the grid G, of v,, and, if the coil h., be

connected the right way round, will maintain the oscilla-

tions in the circuit l, Cj. The condenser c, is merely used

to prevent the high potential of the anode battery H from

influencing the grid G,. Tte leak R,, (of about 2 megohms
resistance) keeps the grid o, at a suitable normal potential.

The second arrangement (fig. 2) works on exactly the

same principle. There is, however, now only one main

oscillatory circuit L, c„ no coupling coil being used. The

middle tapping of L, is connected through H to the filament

of the first valve v,. The potentials across the right-hand
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half of 1,1 are communicated to the ;,'rid (i^ of the second

valve Vj which acts as an aperiodic amplifier, the hifjh-

freqnency potentials across ii, beirig communicated to a

third amplifying tube v,. The potentials across Uj are

brought back to the grid o, of the first valve v,, and are

sufficiently strong to produce steady continuous oscillations

in the circuit l, c,, even when the value of the capacity of

the condenser c, is very high, 'i'his circuit is also very

useful for producing alternations in circuits using iron-core

inductances. In these circuits radio-frequency trans-

formers might be used between valves, instead of ohmic
resistances.

These ari'angements have many applications. 'I'he general

principle of amplifying the " maintaining potentials " may
be used to produce oscillations in an aerial circuit con-

taining an inductance of low value. The chief application,

however, is in heterodyne reception. The circuits may be

used as external heterodyne oscillators, or as auto-dynes, in

which case the aerial and earth might be connected across

the condenser and telephones inserted in one of the anode

circuits.

CONDENSERS FOR SMALL INSTALLATION
WORK.

By L. C. grant.

The expense of house installation work has intimidated

many a potential consumer. On the other hand, the cost of

a small service is liable to produce equally undesirable

effects upon the supply authorities. The expense attached

to metering, both in initial cost and subsequent inspection

and office expenses, is probably by far the greatest bugbear,

and when these items are considered in relation to the actual

power consumed, it is generally agreed that it is dispropor-

tionately heavy both for the consumer and the supply

authority, which, of course, keeps up the price of the

"juice."

The motor, mercury and induction types of meter are

generally used and represent quite a considerable outlay
;

the electrolytic meter is cheaper, but is not looked upon
with a great deal of favour on account of past sins. With
a modern meter, however, a large part of the obstacle is

prejudice.

The fixed-charge system is cheap for the supply authori-

ties, and results automatically in a lowering of the price of

the energy, but is unsatisfactory and unscientific, and is

apt to lead to extravagance owing to there being no limit

to the current consumption.

Current-limiting devices of a sort have been put into

operation with mixed results. Some of them require too

much resetting, while others require too much a fortiori

reasoning in addition to a possible gift of clairvoyancy.

A reliable current-limiting device, which must be inexpen-
sive, would eliminate the cost of the meter and also a deal

of administration expense. The ideal apparatus for this

purpose would probably fulfil the following conditions :

—

(1) It must be cheap
; (2) it must be reliable ; (3) it must

automatically prevent the current consumption exceeding a
fixed value and, upon the excess load being removed, it

must come into the reset position quite automatically ; (4)
and lastly, it must cause no appreciable loss.

To fulfil these conditions, the use of condensers has been
suggested, and upon comparing a current-limiting con-
denser with the conditions outlined above, it will be found
to slip most comfortably into position.

A condenser used for this purpose can be coupled into
circuit in two ways ; either in series with the whole
system, or alternatively, each condenser and light run as a
separate unit. Parallel operation of the lighting, which
necessitates a separate condenser for each light, is not so
suitable for the purpose, taking all into consideration, but
the series system of coupling up presents many advantages
for such small loads as are likely to be met with under the
heading of domestic load.

AVith the parallel system each lamp is supplied from the
distribution board in the usual manner except that it is

connected in series with a condenser. The condenser used

must be chosen with due regard to the consumption of the

lamp, and the voltage across the mains will be split up
across the condenser and the lamp ; in other words, making
up a circuit containing capacity and resistance to which the

law : c = e/b applies. The drop across the condenser is

considerable, but the two components of the circuit are 90°

apart, the condenser current leading by the maximum
angle so that no appreciable loss takes place.

With one size of condenser, a variety of different candle-

power lamps can be used, but the current consumption most
be the same in every case, so that to get the correct wattage,

and conse<iuently candle-power, the lamp resistance must
be increased as more light is wnnt d ; in other words, a

higher-voltage lamp must be used. Thus, assuming a con-

denser designed normally to pass .7 A to get :iO c.p. a

60-Y lamp must be used. A 15-c.p. lamp would have to

be rated to operate at ;'.0 V ; for 10 c.p. a 20-V lamp
would be required, and so on right down to the lowest

voltage. It is even feasible to use a 4-V 2-c.p. lamp in

this way.

There is, however, no very great advantage to be obtained

with the parallel system, except that as lower voltage lamps

are used the lamp costs are less. Further, the candle-

power required can be very accurately supplied so that

there is no need to use a lamp of higher candle-power than

is necessary, as is very often the case with high-voltage

lamps.

The series system is that which would prove most useful.

In this case all the lamps are connected in series and in

series with a condenser, the capacity of the latter being

such that on a short circuit on its own terminals it will

pass the maximum allowable load for any particular con-

sumer. Each lamp or point is controlled by a switch

connected arross the terminals, so that the apparatus can

be short-circuited. If any particular light is required, the

switch is moved to the open circuit position ; to put the

light out again it is shnrt-circuited.

Any number of lamps of any desired candle-power can be

used, provided that they are all of the same current con-

sumption, and that the sum of their voltages does not exceed

more than about 40 per cent, of the supply voltage. For
instance, assuming a 240-Tolt supply, a 1-A circuit could

be adopted, and the lighting could be made up on the

following lines :—Four lights could be used as 8 c.p.,

•s volts; 12 c.p., 12 volts; 16 c.p., IG volts; 32 c.p.,

32 volts.

Further lamps could be connected up to a total of

100 c.p., but the current consumption must in each case be

the same ; any number of lights can be alight at one time,

or all can be out together. If the 40 per cent, value is

exceeded, the voltage variation across the lamps will

vary to an undesirable extent from a minimum when all

lamps are alight to a maximum when only one is

alight. An arrangement of lamps like this would impose

a limit of 1 A consumption upon any consumer, and any

attempt at taking more by interfering with the wiring

would only result in the diminution of the total candle

power. The substitution of a lamp ef greater current

consumption in any particular holder would upset the

balance of the group, and would only result in a decreased

light.

The cost of the condenser is very little, and decreases

with an increase in frequency. The circuit conditions are

such that a leading current is always taken from the mains,

which will usually be looked upon as an advantage, as it

will counteract the lagging current due to induction motors,

transformers, &c., and result in a tendency to level up the

power factor towards unity.

Assuming all lamps to be alight, the circuit consists of a

capacity and resistance in series, when the power factor

will probably be in the neighbourhood of 0"5 per cent,

leading. As lamps are switched out by short-circuiting

them, the angle of lead will increase until, when all lamps

are out, 90° is reached.

The calculations involved are quite straightforward.

The voltages across the condenser, resistance (lamps), and
across the two together are connected together as follows :

—

When the supply voltage = e, : condenser voltage = Ek

;

lamp voltage = e, ; then e,- = Et- -|- e,-. The lamp voltage

and supply voltage being known, the voltage across the

,
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condenser will then be f^ = n/e,' — Fr-. The capacity

of the condenser will he k = lj'2 tt f Ft, when i is

the normal current consumption, f = supply frequency, and

Ek is the condenser voltage calculated from the previous

equation. The current variation between the limits

of one and all lamps alight can be obtained from

the equation i = f./^e/- + [1/2 tt /'k]2, where e, is the

total rated voltage of the lamp or lamps connected in

series.

HIQMLAND MYDRO-ELECTRIC SCHEMES.

I.v an article contributed to a recent issue of the Glasgow
Herald, Mr. A. Newlands, engineer-in-chief, Highland Rail-

way Co., dealt very fuUy with the work to be undertaken
in connection with the two large hydro-electric schemes in

which the highland lochs are to be employed.

The first of thest? schemes is that formulated by the British

Aluminium Co. in its Lucbabei- Water Order. The plans of

this company provide for the conversion of Lochs Laggan
and Trigg into storage reservoirs. Loch Laggan is about

seven miles long by an average width of half a mile. It has

a superficial area of about 1,900 acres or three square miles,

and its height above sea level is 819 feet. Loch Treig is

approximately five miles long by half a mile wide, baa a
surface area uf 1,500 acre*, and stands 784 feet above sea level.

The scheme provides for an extension of Loch Laggan at its

western end by the construction of a dam 26 ft. high across

the Spean about hah a mile from its outlet from the loch.

The level of the loch is not to be raised. Loch Treig is to

be raised 35 ft., i.e., to the level of Loch Laggan, and the
two lochs are to be connected together by a tunnel three and
three-quarter miles long, so that they will together form one
great reservoir. Powers are asked to run down Loch 'Ireig

124 ft., and Loch Laggan may be run down about 20 ft.

The drainage area of Loch Laggan is to be supplemented
by diverting into it the flood waters of the Spey, the Markie,
and the Mashie, which at present flow to the river Spey.
This involves the building of a dam 29 ft. high below the
junction of the Markie with the Bpey. All the waters of the
Treig are to be utilised, as are also the waters of the Spean,
with the exception of those flowing into it from the north,
between its junction with the river Treig and the sea. From
Ixjch Treig a tunnel 15 miles in length on an easy gradient
of about 1 m 2,000 under the north shoulder of Ben Nevis
will convey the waters of the combined lochs to a point over-

looking Loch Linnhe. where they will be delivered to a t^enerat-

ing station one and a quarter miles distant, to In* built in

the " Black Park " on the shore at Loch Linnhe near Ben
Nevis Distillery. This tunnel will pass under the streams
flowing off the north face of Ben Nevis, and the waters of

these streams will enter the tunnel by way of vertical shafts.

A diversion one and a quarter miles in length of the West
Highland 1-tailway at Loch Treig is involved, and also powers
to supply and sell electricity to outside authorities and persons
are asked for.

The other scheme is contained in the Grampian Electricity

Supply Order, which is to be presented to Parliament during
the forthcoming session. In this scheme it is proposed to

utihse Lochs Ericht and Garry in Perthshire, and Lochs
P»ttack, Cuaich, and SeiUch in Inverness-shire as storage re-

servoirs. The most important of these lochs is Loch Ericht.

It is Hi miles long by an average of half a mile wide. Its

surface area is approximately seven and a quarter square
miles, and its height on ordnance datum is 1.153 ft. Loch
Garry is two and a half miles long by quarter of a mile wide,
and stands at an elevation of 1.359 ft. The others are smaller,

but some of them stand at greater elevation, the levels of

Loch Seilich bemg 1,390. Cuaich 1,302. and Pattack 1,386.

Loch an Duin on the county boundary betw-een Inverness and
Perth is a small loch about 100 acres in extent at an elevation
of 1,590 ft.

It is proposed to raise Loch Ericht 57 ft., i.e., to 1,210 on
ordnance datum, by damming it at eaoh end. and the new
water level will be such as would permit any overflow water
to cross the water shed at Dalwhinnie and flow to the Truim
and thence to the Spey, and there is physiographical evidence
to show that in ancient times Loch Ericht actually did dis-

charge into the Spey. In the present scheme, however, over-
flow waters will be made to flow into the Ericht as at present.
Loch Pattack ie to be raised 29 ft. by damminc its existing
outlet, and. by means of a tunnel, made to discharge the
waters of its gathering area—and others led into it—into Txjch
Ericht; Loch Seilich is to be raised 55 ft. by a dam 110 ft.

high some distance from its outlet, but Loch Cuaich is not
to be raised.

Loch Garry is to be raised 71 ft. by a dam 79 ft. high, and
the impounded waters are to be led in a tunnel along the
southern slope of the Grampian range of mountains whicK
extends eastward from Dalnaspida! to a point in Glen Bruar
between Struan and Blair Atholl, where a reservoir is to be

•oastructed by building a dam 107 ft. high across th« river,
from which reservoir the water will be delivered to a genertt-
ing station to be built ou the banks of the River Garry near
the west lodge to Blair Castle at an elevation of approximately
450 ft. The waters of all the streams discharging into tha
river Garry from the east will be intercepted and stored in
reservoirs built on each of them and dehvered into the tunnel
referred to through vertical shafts in the same way as_ is
proposed for the Lochaber scheme. The surface levels of all

these reservoirs, from Loch Garry to and including Bruar
reservoir, are to be at the same level as Loch Garry, viz.,

1,430 ft. on ordnance survey datum. A high-level reservoir
having a surface level of 1,750 ft. is also to be constructed by
an enlargement of Loch Mhuire on the river Tarf, a tributary
of the Tilt. The construction of this reservoir involves the
building of three dams 66, 89, and 130 ft. high respectively.
^'arious streams rising on the Grampian watershed will b«
led into this reservoir, the combined waters of which will b»
led to a generating station on tke Bruar reservoir, into which
the tail race will discharge.
The total length of tunnelling involved is approximately

30 miles.

Provision is made for five generating stations:—
(a) On the shores of Loch Rannoch at the mouth of th«

river Ericht. This will deal with the water impounded in

Loch Ericht.
(b) On the shore of Loch Ericht where the waters from

Pattack enter the loch.

(e) On Loch Cuaich where the waters collected in and
near to Loch Seilich are delivered into Loch Cuaich. This
water after passing through the turbines is to be eonveyed
into Ixjch Ericht.

(d) On the Bruar reservoir already referred to.

(e) Near West Lodge, Blair Castle, already referred to.

.\n intM-esting engineering feature of these schemes is the
adoption of pressure tunnels as aqueducts in place of open
flume.-i. The construction of these tunnels will involve the
sinking of shafts into them in order that work may be engaged
in simultaneously at many points. The route is so arranged
that these shafts can be sunk fiom the beds of streams crossing
over the tunnel, and the gradient of the tunnels is such that
the open mouths of the shafts will be at a higher level than
ttat of the reservoir from which the tunnel starts.

In this way the full head of water between the reservoir and
the turbines can be maintained without loss—beyond frictional

loss—and flood water as well as the ordinary run-off of the
streams can be taken into the tunnel as desired, thus con-
serving the stored water in the reservoirs against dry spells.

It will be noted that there is some overlapping in the claims
of the promoters. The Lochaber scheme is confined to the
county of Inverness, but contemplates diverting part of the
waters of the Spey Basin into the Spean. The promoters of

the Grampians scheme, which is a pubhc utihty project, seek
constructional powers in the counties of Inverness and Perth,
and powers to distribute and sell energy in an area of supply
which includes part of the county of Inverness, viz., the
parishes of Kingussie and Inch and Laggan, the whole of the
counties of Perth, Kinross, and Forfar, the parishes of Lis-

more and Appin in Argyll.shire. and certain parishes in StirUng-
shire as far south as Kirkintilloch. Their proposals also

involve the diversion of the waters in and around Loch Pat-
tack from the Spean—Ixx-haber's scheme—to the Tay Basin,
and they also wish to divert part of the waters of the
Truim and the Tromie, tributaries of the Spey, into Loch
Ericht and thence to thi Tay.
There wOl very probably be opposition to these proposals

to divert water from its natural gathering area into another
area, and the County Council of Inverness has already de-

cided to lodge objection tb the schemes on these grounds. At
this stage such opposition is more or less formal, and is for

the purpose of securing a locus in order that protective clauses

may be got when the hearing before committee takes place.

It is very probable that similar objections may be lodged by
other bodies for the .same reason.
The power derived from the Lochaber scheme will, of conrse.

be devoted principally to the purposes of the British Alumi-
nium Co. The aims of the promoters of the Gramnian scheme
are indicated in their application. Thev are to be a publio

utility company, and their area of simply is defined in their

application. It is popularly believed that Dundee. Perth, and
other towns will provide an already existing market for the
power, but. as in the case of the Lochaber sclienn. locsl

interests within the " area of 'Tigin " will doubtless ?ef to it

that reservation of such a block of power as is necessary for

the development of their territory is secured.

Spanish Electrical Developments.—According to recent

statistics, the total power yielded bv exiatiDfr instaUations in Spain
is aa follows:—Installations of 800 h.p. and sbove. 677.192;

instftllationa of 300 to 800 h.p.. 28,162 : installations of 1ms th«n
300 h.p.. 13,402—or a gross total of 618.7R6. Installations in

course of construction, not reckonine: those below 5.000 h.p.. stand

for 259,000 h.n., and applications for frceh concecsiona are always
numerous, The total before the war was only 150,000 h.p.
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JOINT ELECTRICITY AUTHORITIES.

\Vn recently ahstrauted the leading particulars of the tiret
scheme th.it luis been fonmilatcd for the formation of a
Joint Electricity Authority for the purposes of the Electricity
(Supply) Act, 191'J, namely, that referring to the West of
Engliiud District.* A nunil)er of other .schenies have now
heen prepared, but as they liad not, at tin- date at which they
had t<) be submitted to the Klectricity Coinmissioners, Ijeen
considered by some of the l(M'al authorities concerned, we are
not at liberty to publish details thereof. Two schemes, how-
ever, are excepted, and they are abstracted hereunder. It
will be seen that in the main they are somewhat similar to
what may be termed the Bristol scheme, although they difl'er
in one iniixjrtant respect; that is to say, in addition to the
administrative and financial organisations to be adopted tech-
nical proposals are also outlined. In what follows we shall
only deal with those portions of the schemes which differ from
the provisions of that proposed for the Bristol area.

MKK.SIiV ..\ND West liANCASHlRE SCHEMK.

The scheme referring to this area (see our issue of July 2;3rd.

p. 10(5) provides that members of the Joint Authority who
.shall be appointeil or elected by local authorities shall be
entitled when attending the meetings of the Joint Authority
or the committees thereof to be aecompanied by one official
of the local authority by whom such member shall be ap-
pointed, or in the case of members elected by more than one
local authority, by one official of one of the local authorities
taking part in the election, such official to be selected by the
member and shall not be entitled to vote, but in other respects
may take part in the proceedings as if he were a member
of the Joint Authority.
The Joint Authority may provide, let for hire, manufacture,

sell, or ot.herwi.se deal in electric lines, fittings, apparatus and
appliances for lighting, beating and motive power, and for
all other purposes for which electricity can or may be used,
and may connect, repair, maintain, and remove the same,
and with respect thereto may demand or take such remunera-
tion or rents and charges and make such terms and conditions
as may be agreed upon between the Joint Authority and the
person, c<impany, or firm to or for whom the same are sold,
supplied, let, connected, repaired, maintained, or removed.
The Joint Authority shall provide for the supply of areas

not forming par-t of the area of supply of any authorised under-
takers, either by including such areas in the di.strict of adjoin-
ing distributors or supplying such areas direct, or in such
other manner as they may with the approval of the Commis-
sioners determine.
The .Joint Authority, when formed, will proceed in stages,

the first stage will be to interlink the generating stations of the
authorised undertakers for the following county boroughs,
viz. :

_
Bootle. Birkenhead, Liverpool. St. Helens. Wallasey,

Warrington. From this combination, extensions will be car-
riedout when necessity arises. At a later stage it is proposed
to Unk up the ,Toint Authority's undertaking with the United
Alkali Co., the Mersey Power Co., and through the area now
supplied by the Mersey Power Co.. with Ellesmere Port, and
thence through Birkenhead to a junction with the mains
running from Liverpool to the Cheshire side of the river
Mersey.

_ The system of supply to be adopted will be 3-phase, a.c,
50 periods. The main transmission pressure sugge.st.ed is

33,000 volts stepped up from the generated pressure, which at
the present time is in the majority of the stations 6.600 volts.
An immediate pre.s.sure may be required on certain routes, but
the necessity for it has not yet arisen. A list of the proposed
transmi-ssion mains is ^ven.
Ultimately a connection will be made between Prescot and

the Mersey Power Co. when development of the load warrants
it.

_
It will also be necessary to provide for transformers, and

a list of them, together with the necessary switchgear is set
out. The Joint Authority will link up the main generating
stations in the area referred to above with 33,000-volt mains,
and as the load develops in other areas extensions to those
areas will be made.
The following extensions of plant in connection with the

main generating stations referred to are in course of construc-
tion : St. Helens, one .5.mO-kW ; Warrington, two 6.000-kW

:

T;iverpool. two 12.-500-kW ; Wallasey, one 5,flOO-kW sets.

Until the new proposed capital station is running, all the
existing^ stations will be required, but eventually certain of
the stations willbe shut down. The .Toint Authority proposes
that a new capita! generating station should be installed in
Liverpool on the riverside. Electric.il energy will be generated
at 6.600 V. 3-phase, 50 periods, with step-up transformation
to 33.000 V for main transmission.
The maximum load e.stimated for the vear 1925 for the main

generating stations included above is 1.55.000 kW and the
naaxiraum load that can be provided for in 192,5 bv the in-
dividual undertakings with the extensions at present sanctioned
will be 87,000 kW, a difference of CR.im kW. which will have
to be provided for the winter of 192.5. The .loint Authority
Drooose.i to instal in the new capital generating station four
25.000-kW turbo alternator sets, which will provide one
2o.00n-kW set as spare. In the existing generating stations.
when the proposed extensions are completed, it is estimated

• Ei.nc. Rbv., December 24th, 1930, p. 809.

there will be 29.000-kW of spare generating plant installed,
a total of spare generating plant available of 54,000 kW.

It IS proposed to apply to the Ministry of Transport to
proceed forthwith with the erection and equipment of the
first .section of the new capital generating station. The scheme
will be capable of providing for railway and tramway require-
ments as and when the demand arises.

The Wirral Scheme.

This scheme is to be submitted in opposition to the above-
mentioned one, and it is proposed to include in it only the
south-western portion of the area already delimited by the
Commissioners, comprising the county boroughs of Birken-
head and Wallasey, the urban districts of Bromborough,
Higher Bebington, Hoylake and West Kirby, Lower Bebing-
ton, Nestou and Purkgate, and the rural district of Wirral.
In this case it is provided that the Joint Authority shall

consist of only 18 members of whom 11 are to be appointed
by the local authorities specified above; one each by Caldy
Manor Estate, Ltd., Mersey Docks and Harbour Board, Cara-
mel, Laird & Co., Ltd., Lever Bros., Ltd., railway companies
using electricity, and two by other large consumers than those
specified above.
This scheme assumes a large consumer to be a person, firm,

or company whose consumption exceeded 100.000 units during
the year preceding the date of the election.
As in the ca.se of the Mersey scheme, certain of the pro-

vi.sions made in the Wirral scheme difl'er from those proposed
for the Bristol district, but conform to those made in the
Mersey scheme, especially with regard to the technical pro-
visions. At the Wallasey generating station an extension
of one 5,00(>-kW set is in course of construction. .The maxi-
mum loads estimated for the year 1925 for tlie stations
included in the area are : Birkenhead, 11,000; Wallasev, 12,000;
Hoylake and We.st Kirby, 7,50; a total of 23,750 k'W. The
maximum load that can be provided for in 1925 by the indi-
vidual undertakings with the extensions at present sanctioned
will be 10,000 kW, a deficiency of 13,750 kW. It is. therefore,
proposed to install in the Wallasey station three more 10,(XK)-

kW sets with boilers, condensing plant, and switchgear com-
plete.

The saving that it is estimated will Ije effected by the
proposed scheme is that if the 6.300,(XK) units sold by the
Birkenhead Corporation in 1919 were generated at the pro-
jiosed Wallasey station there would be a saving of :£11,450
per annum in generating costs. The cost of cables would
be approximately J30.000 or. say, an annual cost of ^,000.
showing a saving of f8,450 per annum. The district of Hoy-
lake and West Kirby is about six miles from the Wallasey
generating station. If the 600,000 units sold by the Hoylake
and West Kirby District Council, in 1919. were generated at

the proposed Wallasey station there would be a saving of

£2. .500 per anuni in generating costs. The cost of cables
would be approximately £12.000 or. say. an annual cost of

£1.200, showing a saving of £1.300. which, added to the afore-

said sum of £8.4.50, shows a total saving of £9.7.50 per annum.

WIRELESS RECEPTION, BY TASTE

PERCEPTION.

Practically all reception of wireless telegraph signals of a

practical nature which has been done up to the present time
has been accomplished by means of the sense of hearing
of the operator. Attempts have been made to use the sense

of sight for the purpose, but it has not been found sufficiently

.satisfactory to warrant its use in practice. The object of a

paper recently presented to the Institute of Radio Engineers,

New York, by Messrs. A. N. Goldsmith and E. T. Dickey was
to describe the tests made to determine the feasibility of Mr.
A. A. Isbell's suggestion that under certain operating con-

ditions, i.e., great interference due to external noise, it might
be advantageous to employ the operator's sense of taste for

receiving wireless telegraph signals. For the following ab-

stract of the results obtained we are indebted to the T. d T.

Age.
That a stinging sensation is produced when the two wires

of a low potential electric circuit are placed on the tongue
is a well-known fact. The first problem, then, was to design

a pair of electrodes which could be kept in the operator's

mouth for a considerable time, and which would not form
injurious metal salts. Te.sts were made to determine the
best position, pressure, and size of contact for the electrodes,

and it was found that when using either d.c,. or 60-cycle a.c.

it was better to have the electrodes slipped over the upper
front teeth, rather than to place the tongue between them.
In this position one contact touched the inner part of the
upper lip. while the other could be conveniently touched by
the tip of the tongue.
When using signals from a buzzer source, and antenna, the

arrangement just described was apt to cau.se painful sensa-

tions in the operator's front teeth. Tn an effort to prevent
this, a disposition having the ends of both contacts touching
the tip of the tongue gave very good results. The electrodei

should be small and close together so as to confine the taste
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sensation to a small area of the tongue. Two pieces of number
16 silver wire 0.5 in. (1.27 cm.) long, sepai-ated about 0.125 in.

(0.31 cm.) and partially embeilded in some insulating material

make very satisfactory electrodes for actual signal reception.

The highest speed which the" operator found it possible to

receive by taste reception was five words per minute, and
in order to do this it was necessary to become accustomed to

this method of receiving, for it is quite dis.similar to audio-

reception. It is possible that with sufficient practice an
operator might be able to receive at a rate of ten words per

minute by taste reception. It is doubtful, however, if the

speed could be increased much above that. The reason for

this is what might be called the " lag " of the taste nerves.

In the tests using d.c. and 60-cycle a.c. it was found that

about 2 volts potential was necessary for workable taste

signals. The measurements made with d.c. indicated that

this potential produced a current of about 0.25 milliampere
in the mouth electrode circuit. In other words, the energy
necessary for readable taste signals was about 5o() micro-

watts.

For receiving outside signals, an ordinary inductively

coupled vacuum tube receiver was employed. The antenna
used was a single wu-e, 150 ft. high and 180 ft. long.

With four stages of amplitication it was possible to get

taste sensations from all signals, the audibility of which in

the detector circuit was 500 or more. The higher the audi-

bility of the signal, the stronger was the taste sensation

produced. The strongest signal received had an audibility

of 5.000 in the detector circuit. The taste sensations resulting

from this signal were not strong enough to cause discomfort
for the operator. Whether or not a signal might be obtained
of sufficient intensity to cau.se discomfort to the operator,

would depend on the amount of energy which the last stage

of the amplifier could handle.

.\s the signals received were commercial messages, their

speed prevented them from being read by taste reception,

but the intensity was sufficient to permit of theii' having
been read had the sending been slower. It would be im-
possible to read through interference with the taste receiver

unless one signal was quite strong and the other almo.st

unnoticeable. Strong strays would probably cause signals to

become unreadable.
Prom the point of view of electrical operation, taste recep-

tion is possible. It is possible to amplify sufficiently a signal

having an audibility of 500 in the detertor circuit to cause
it to produce taste sensations. It is possible to read signals

by the .sense of taste if they are sent at a low speed (about
five to ten words per minute).

CORRESPONDENCE.
Ltttert received by ut after 5 P.M. ON TUESDAY cannot appear until

the following week. Correspondents should forward their communi-
cations at the earliest possible momovt. No letter can be published
unless we have the writer's Ttame and address in our possession.

German Competition in the Llectrical Trades.

I certainly have not overlooked any of the facts affecting the
isoperimetrical problem which Mes.srs. E. P. .\llam & Co. nave
evidently not .studied seriously, as yet; and it is conceivable
that their determination to refuse German offers

—
" not touch

them with the end of a barge pole "—may have something to

do with " the daily proces.sions of the unemployed."
Let us try to get at the truth, and avoid all "personal

remarks. Will Messrs. E. P. .\llam & Co. kindly say :
—

1. How can Germany pay her war-debts to this country
except by sending us goods'?

2. Is it not a fact that the cheaper the goods the greater the
quantity that must be sent?

3. Do " Rings " " enable the home buyer to have cheap
goods, and, at the same time, enable the manufacturer to com-
pete successfully in the world's markets "?

4. If " dumping " ruins this country, why do we not dump
in self-defence?

W. H. M.
January 1st, 1921.

We should also like to tender our thanks to you for your
leading article on this subject, and to endorse all" that Messrs.
E. P. Allam & Co. say in their letter in your issue of Decem-
ber 31st.

We wonder if " W. H. M." is a merchant or manufacturer—
if the latter, we should be very interested to hear his views
as to how he would meet the German competition, a.ssuming
that he is producing his goods with modern high-speed mar
chinery and a thoroughly con.scientious and hard working set
of employes, and that after he has done all possible to reduce
costs, he still finds these dumped German goods are being sold
in this country at very much less than the cost of production
here.

It would seem, according to " W. H. M.'s " letter, that we
must thank Hejiven that our trade is being destroyed and our
country flooded with cheap German goods, that millions of
pounds' worth of valuable new machinery is absolutely idle,
and that hundreds of thousands of our workers are walking

the streets starving and out of work, whilst the Hun dumps
his finished goods into our free market, adds to our unem-
ployed in this country and contributes nothing towards reliev-

ing om' taxation.

All British.

A Generator Problem.

I am indebted to Mr. Robertson and Mr. Besley for their

letters on the above in this week's Review. I have not tried

the voltage across the shunt field as Mr. Robertson suggests,

but will do so at the earliest opportunity. The fields of the
motor and of the generator are connected N to N and S to S;
if these connections are reversed, it is only possible to get

25 per cent, of the full rating.

Ihe compound is not connected to the series winding as is

usual with self-exciting machines, but is practically only a lead

from the armature to the terminal box, with the usual wind-
ings around the field ; the same results in every way can be
obtained by disconnecting the compound and having a lead

direct from the armature to the terminal box, hence my ques-

tion : What is the reason for the compound winding'? I quite

agree with Mr. Robertson th;it " the compound winding is for

the purpose of regulating the voltage under varying loads " if

this machine was self-exciting. It being connected for separate

excitation, it is impossible to cut out or short-circuit the series

winding as Mr. Robertson suggests.

Several days were spent in testing by myself, another firm of

electrical engineers, and also the engineer called in by our
customer, so I am satisfied that the connections are correct.

I am of the same opinion as Mr. Besley. that this machine is

designed for separate excitation ; why it will run as a motor
and not as a generator is beyond me.

Wireman.
.lanuanj Isf, 1921.

A Curious Phenomenon.

You will be interested to know, I feel sure, that shortly

after the publication of my letter under the above heading, the

Sectional (l^eicester) Engineer of the Post Office telephone

system sent one of his men to examine the earth wiie of the

Post Office telephone instrument fixed in my house, although

the phenomenon in question occurs elsewhere.

I only give you this infonuation to show how eagerly your

paper is scanned through immediately it is published.

I also think that it is a feather in the cap of the sectional

engineer, with whom personally I am unacquainted, and
tends to show that Government officials are sometimes on the

qui-vioe, although sometimes we may assume the contrary

to be the case.

I have not yet had time to carry out further experiments

in this ci)nnection. but will do so at the first opportunity, •

and afterwards report the results to you.

J. Knowles Hassall.

Rotherwood.
January \st, 19'21.

The Cost of Living on the Gold Coast.

Will you kindly insert in your next issue (if ixjs.sible) a few
particulars regarding the Gold Coast? :

—
Climate conditions throughout the year.

Cost of living, food, clothing. &c., and any other particulars

available.
'Phone Engineer.

[We regret that we have no up-to-date information on this

subject. We shall be glad to receive communications from any
of our readers who possess a knowledge of the conditions ob-

taining on the Gold Coast.—Eds. Elfc. Rev.]

To Correct an Impression.

\Nill you kindly permit us to make use of your columns for

the purpose of correcting an impression which has gained
ground to the effect that .7. B. Saunders & Co., Ltd.. have
amalgamated with Twiss Electric Transmission, Ltd.? The
incorporation covers the iTansinission-Unc business only of the

former company. Otherwise J. B. Saunders & Co., Ltd.. retain

their individuality, and carry on their railway telegraph and
telephone maintenance and construction business, as has been
the case without interruption since 1857.

Sydney G. Leech.
London.
January Srd, 1921.

Switches for Gasfilled Lamps.

We should be glad if any of your readers could give us

information with regard to switches suitable for use with gas-

filled lamps. Ordinary tumbler switches we have found un-
satisfactory due to burning of the contacts. Rotary snap
switches are difficult to. get at the moment, and are also

difficult to fix in a neat arrangement when mounted in groups
of six or more together. \\'e do not think there is any satis

factory box for groups of such switches when recessed for

sunk work, or when mounted in iron boxes and covered with

surface plates for factory work. We ourselves have not had
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Bufficient experience with clock make-and-breuk tumbler
switches to say whether these are satisfactory or not. A few
inquiries have led ua to the conchision that the same state of
ignorance and doubt exists amougst uther contractors, and
we think personal reports from anyone who has had experi-
ence, would be of general interest.

Tyler & Freeman.
London.
January 3rd. 1921.

Home Lij^hting Economies.

T think a warning should be given to any of your readers
who may l>e tempted to adopt " Voltman's " suggestion, on
page 827 of your current issue, for the economical illumination
of inaccessible places and dark recesses. The flexible and the
miniature switches and lamp holders usually as.so<'iat«d with
4- or C-volt lamps are quite unsuitable for connection to a
230-volt circuit, and it should be remembered that although the
shunted circuit is only occasionally in actual use, it will always
be alive to the full pressure. The recesses referred to are
among the last places in which such unsatisfactory fittings
should be permitted, and I would advise " Voltman " to
remove every part of his economy extensions that is not
strictly in accordance with the I.E.B. wiring rules, and to
make a beginning with that dark cupboard under the wooden
staircase which leads to his bedrooms.

__
There is a further fire risk due to the accumulator cells

" boiling " nearly dry—for instance, when they are not regu-
larly " topped up " or when the house has been closed for
a week-end and the main charging lamp left alight. There are
several recorded instances of fires due to the prolonged charg-
ing and overcharging of small celluloid cells.

It is feared that economies of the kind suggested are those
that are often paid for a thousand-fold by other persons—in
this case the fire insurance companies.

E. R.
January Srd. 1921.

Re Home Lighting Economies in this week's Review, I
should like to point out to " Voltman " that when tantalum
lamps first came in I tested several large installations in order
to prove to the owners the saving that could be effected by
using these new lamps, and the average watts per candle with
the carbon lamps in use were well over six.

If, as it would appear, " Voltman " is not particular about
initial expense, why not fix a few 230-V mi. lamps in
series and use intermediate switches in each room? He could
then light all his rooms at the cost of one lamp.

C. A. Copinger.
Bentham.
January '2iirf, 1921.

Mr. Luckiesh and the Sheringham Daylight.

I shall be greatly obliged if (in the interests of fair comment)
you will allow me to publish a few words on the extract you
published in your last number from Mr. Luckiesh's letter
(about my invention) to the Electrical News of Toronto.
In this letter Mr. Luckiesh has adopted a course, somewhat

unusual among scientists, that is of passing judgment on my
invention before he has had an opportunity of seeing and
testing it. He refers in his letter to some unsuccessful experi-
ments he made with reflectors seven years ago; his deductions
about "the Sheringham Daylight" invention must be in-
fluenced by his own lack of success in the appUcation of
reflectors, as he has had no first-hand experience of my in-
vention.
Of course, we all know and appreciate at its full value his

development of the British transmission lamp, which was
invented by Mr. Dufton and Prof. Gardiner at Bradford, about
1895, and which Mr. Luckiesh describes, no doubt scientifically,

as " straightforward."
The " millions " of colour-matching units, which Mr. Luck-

iesh refers to, are. of course, lamps that do not attempt to
reproduce north sky light, and he himself describes them as
only " fairly efficient "—see The Illuminating Engineer,
February, 1920.

George Sheringham.
London.
January '3rd, 1921.

The Salarios of Works Engineers.

Apropos of the remarks of your correspondent " Testbed.
A.M.I.E.E.," in your December 24th issue, may I be allowed
to inform him that the E.P.E.A. does already possess a section
for works engineers?
^If " Testbed " or any other engineer interested cares to
communicate with me through you. Sirs (in the first instance).
I shall be glad to give any information or assistance.

Industrial.
Norbiirv.

December 28th, 1920.

LEGAL.

Une.mi'i.ovment Insukancb.

.'Vt Padiham, Messrs. Simpson Bros., electricians, Hapton,
were proceeded against under the Unemployment Insurance
Act. There were IG cases. An inspector called at Messrs.
Simpson's works and found 135 workpeople's unemployment
in SI ranee books in an-ears. In eight instances the books were
impounded.

Mr. Waddlnoton explained that it was a matter of neglect on
the part of a girl clerk. The stamps were purchased, but the
clerk bud neglect<'d to put thom in the books. That con-
stituted the whole offence. Although Mr. Simpson offered to
put the stamps on, the inspector declined to agree. Mr.
Waddington complained that from September .Hth till now the
Mini.stry had detained the eight impounded books, thereby
preventing the firm from stamping them.
Defendants were fined 25s. in the first case, and ordered to

pay two guineas advocate's fee, and costs in the remainder.
They were also ordered to make good the arrears of stamps.

W^ATER POWER ON THE CONTINENT"

France.

As a result of the possibility of the world coal shortage hinder-
ing the re-establishment and development of the national in-

dustries, the French Government, shortly after the signing of

the peace treaty, decided that it would be necessary to utilise

on a greater scale than hitherto the water power resources of

the country.
Tlie problem being an extensive one. needing consideration

from the technical and financial points of view, as well as

the administrative one, a Conmiission was appointed in August
1919. to study the whole question and report to the Superior
Council of Public Works. The report has now been presented,

a,nd although it is not possible to give it in full, the following

points of detail taken from it. for which we are indebted to

the Monifcur des Interets Matericls, may be of interest.

Naturally the question of finance comes in for early refer-

ence. Pre-war estimates put the cost of hydro-electric plant

at from .500 to 800 fr. per h.p. ; to-day the cost would be from
1,000 to l.tiOO fr. per h.p. Therefore, to establish plant equal

to 3.000,000 H.P., such as. it is considered, would be necessary

to attain the desired object, would entail an expenditure of

from a.lXXlOOO.OOO to 4.800.000,000 fr. The absence of a suffi-

cient supply of materials is not so much feared as that the

cost of plant at present prices would be prohibitive.

It is estimated that before the war over 1,000,000.000 fr.

had been invested in hydro-electric plant in France—525 mil-

lions in hght and power installations, 100 millions in electro-

chemistry and electrometallurgy, 75 millions in traction, and
300 millions in connection with small industries. During the

war and since the armistice, con.siderable progress has bei i

made, plant to the extent of 500.000 h.p. having been pu
down between 1914 and 1918, so that at the present time at

least 2,000,000,000 fr. must be invested in hydro-electric plant

in France.
The Commission recommends that the formation of conces-

sionnaire companies .should be facilitated by the granting of

sub.sidies, and that these should be a direct charge on the

Government Budget, instead of the so-called subsidies on which
the concessionnaires have to pay interest and make repayment
over a term of years. The Commission con.siders that in

this way the concessionnaires would be encouraged, as they

would not have to bear a heavy financial load which could

only result in an increa.sed cost of production. The Commis-
sion also recommends that companies which undertake the

establishment of hydro-electric plant should be exempted from
taxation for a period of five years, and that the Government
should arrange with the Cri^dit Poncier to advance loans in

respect of the utilisation of all State and private waterfalls,

ami finally that the Government itself should participate in

the form.ation of undertakings, sharing in the advantages,

risks, and difficulties.

Tlie report does not deal at any great length with the

technical problems. It recommends, however, that steps

should be taken to extend the teaching of electrical work
in the Grenoble, Toulouse, and Nancy districts by subsidies

from the State and the electrical industry. It also points

out that one of the hindrances to the development of water
power for electricity generation is the considerable variation

in the supply of water, and suggests that if the Government
cannot see its way to undertake the construction of large

reservoirs itself, it should grant subsidies to the concession-

naires for this purpose.

The Commission takes the view that the public interests must
be considered before those of private enterprise, and that

legislation will be nece.s.sary to deal with existing concessions

and any rights which may have been granted previously, while
as isgards the future, it recommends that no concessions be
granted for hydro-electric installations which d.o not contribute

to the useful extension of electricity supply.
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Holland and Norway.
There are two countries which are working in the

direction of becoming independent of foreign supplies of

coal at the end of ten years from the present time,

these being Holland and Norway. In the case of the

former, it is expected that apart from the great elec-

trical generation and distribution schemes which are pro-

posed to be undertaken by a semi-State or public autho-

rity, the national deposits of coal will have been so far de-

veloped that no deliveries of coal will be required from other

countries at the expiration of a decade. On the other hand,
Norway, which under normal circumstances is compelled to

import about '2,5(X),(X)0 tons of coal per annum, hopes to be
able to substitute electric power for most of this quantity,

leaving only 800,000 tons of coal needed for shipping, for the

production of carbide, and for domestic consumption, after

the lapse of ten years. It is, moreover, reckoned that the

latter quantity will be obtained from Spitzbergen, which is

now vested in Norway, so that in 1930 the latter country will

be independent of British and other coal.

The State Water Power and Electricity Administration has
under consideration draft regulations and a scheme for the

electrification of the country, and is also dealing with the

question of the exportation of energy—and that, too, at a time
when the existing hydro-electric and steam generating works
are unable to meet the home demand. It is, therefore, con-

tended that before thinking of exporting energy the inland
requirements should first be satished, the needs of industry
and agriculture be met, and the railways converted to electric
traction, so as to be able to escape the enormous expenditure
on imports of coal. It is suggested that practical men should
be empowered to proceed to solve the problems of (1) utilising
the existing hydro-electric works to the fullest- extent and
erecting new transmission lines; ("2) the regulation of water
courses and the installation of more machinery where falls

are already in use; (3) the completion of extensions which
have been in progress fur a long time ; and (4) the transforma-
tion to electrical working of the railways having the heaviest
traffic to transport.

ITie A.S. Tyssefaldene two years ago offered to supply
Christiania with 100,OtK) h.p. on certain terms, and by request
the company has just made a fresh proposal, but the price
per KW. dehvered is now more than twice that offered in
1918, owing to the high cost of machinery which would have
to be installed for the purpose. The Akerhaas C!ounty Council
has approved an agreement with the Christiania Savings Bank
approved an agreement with the Christiania Savings Bank
under which the latter will advance to the former a loan of

Jl.OfW.OOO kr. for the hydro-electrio works at the Eaanaas
waterfalls in Glommen, which is involving a total expenditure
of 45,0(X>,CKX) kr., and is expected to be completed in the
winter of igSl-SS.

BUSINESS NOTES.

Company Liquidations. — Electrical, Engineering
S03IETY, Ltd. (late Electrical and Mechanical Co-operative

Trading Society, Ltd.), South Caatle Street, Liverpool.—At a

meeting of creditors held recently in Liverpool, the statement of

affairs presented by Mr. A. J. Gla?a, liquidator, showed liabilities

of £1,90,3, of which £1,.522 was due to trade creditors, while the
biuk was interested for £ 1.59, and there were cash claims of £2.c!3.

The assets were estimated to realise £81)7, from which had to be

deducted £78 for preferential claims, leaving: net assets of £81 !i, or

a deficiency as regarded the unsecured creditors of £1,085. The
assets consisted of:—Cash in hand, £10; stock-in-trade, £162;
work in prepress, £50; fixtures and fittings, £2}; biok-debts,

£681, expected to produce £624 ; and unpaid calls, £31. The
liquidator further stated that the business carried on was com-
menced by a number of members of the Electrical Trades Union
about the beerinning of 1919. In June of the same year the Sjciety

was registered under the Industrial and Provident Sjcieties Act.

The deficiency shown in the statement of affairs was accounted for

by losses up to January, 1920, £566 ; depreciation written off the

assets, £106 ; preliminary expenses, £!•
; and loss since last

January, £1,281. It appeared that difB unities had been encountered
in raising capital from time to time, and loans had been receivsd

from members. Last Au^fust the Society tendered for, and
obtained, a large contract with a local o-operative society. With
the exception of that contract, the other work carried out during
recent months had been small. The salej hid recently fallen off

owiner to the shortage of stock. After discuising the pojition tfie

creditors pissed a resolution in favour of Mr. P. S. Booth, Live>
pool, being appointed to act as a joint liquidator, while a committee
of inspection of three of the principal creditors was also nominated.
Detinnino Peo^esses, Ltd. — A meeting of creditors is

called for February 3rd, at 41, Finsbury Square, B.C., to hear an
account of the winding-up from the liquidator, Mr. H. C. Merrett.

Electric iL Industries, Ltd.—A petition for the winding up
has been presented to the High Court by Messrs. R. Johnston and
Co., Ltd., of 92-3, Fore Street, E C, and will be heard in London
on January I8th.

PalTCHETT SGOLD AND ELECTRIC POWER STORAGE Co., LtD.—
(Voluntary liquidation for the purpose of the sale of the under-
taking to Pritchett & Gold and Electric Power Storage Co., Ltd).
Meeting of creditors January I9th, at 50, Grosvenor Gardens,
S.W. I. Liquidator, Mr. A. W. Woodward.

Trade Announcements.

—

Messrs. Beckett & Parker,
electrical instrument manufacturers, of 157-9, Summer Lane,
Birjiingham, have appointed Messrs. Baxter & Caunter, Ltd., thoir

agents for London, Eastern and Southern Counties. Full stocks
of their specialities will be held at 219, Tottenham Court Road,
W. 1, and rapid deliveries are assured of switchboard type
ins'-jruments,

The Chloride Electrical Storage Co., Ltd., have removed
their London offices to 57, Victoria Street, S.W. 1. The telephone
numbers, Victoria 442 and 445, remain unaltered.

The Dawson Electrical Install 4tions, Ltd., have com-
menced business at 7a, Henshaw Street, Oldham.
The Imperial Electric Works will in future (as from

January 1st) be known as Browning's Electric Co., Imperial Works,
St. Martin's Avenue, East Ham, London, E. 6. Telephone, East
Ham 801.

Catalogues and Lists.—The Macfarlane Engin-
eering Co., Ltd., Netherlee Road, Cathcart. — Detailed price-

lists of motors -do. and a.c equirrel-eage and slip-ring types

—

for 25 and 50 cycles. Also a list of principal uscts of Macfar-
ane motors and dynamos.
Sir W. G. Armstrong, Whitworth & Co.. Ltd., 8, Great

(Jeorge Street Westminster, S.W. 1.—Leaflata Nos. 51 52, 53, and 54

illustrating and describing water turbines. Leaflet 51 bears a
number of useful notes on turbine and site selection, which we
reproduce in our " Notes " columns.
Hioos Bros., Sand Pits, Birmingham.—" Monthly Magazine,"

Vol. II, No. 10, containing the usual stock list and other features,

including notes on the care of windings.
The Electric Heating Co., George Street, Croydon.—An

illustrated price-list of " Elect " irons.

R. B. Hand & Co., Ltd., 63, High Holborn, W.C. 1.—A price-

list (4 pp.) of electrical fittings and accessories, including cables,

conduits, switches, cut-outs, adapters, &c.
Charles Churchill & Co., Ltd., 9-15, Leonard Street,

Finsbury, EC. 2.—An illustrated and priced booklet (72 pp.)
dealing with numerous types of " Comet " brand high-speed steel

cutters.

Oz)NAl8, Ltd., 96, Victoria Street, S.W. 1.—Pamphlet No. 3—
Ventilation. An illustrated note on ozone and its properties,

ventilation, and the " Ozonair " system of pure-air ventilation.

The British Rawhide Belting Co., Ltd., Hythe Road,
Willesden, N.W. 10.—List "A," giving prices and particulars of

various beltings, belt laces, rawhide hydraulic packing, mallets,

hammers, pinions, &c.

Scientific Appliances, 11 and 29, Sicilian Avenue, South-
ampton Row, W.C. 1.—An illustrated catalogue (48 pp.) of

scientific apparatus, including Wimshurst machines of a wide
range of siz s, electromagnets and pirts, telephone apparatus,

induction coils and X-ray tubas. Also optical apparatus, com-
prising spectacles, telescopes, lenses and prisms. Suitable for the

use of students or teachers. Price 6d. post free.

T. Bath & Co., Ltd,, 18, Savoy Street Strand, W.C. 2.—A sale

catalogue of wooden buildings. Army huts, &c.

N. Taylor & Son, 17, Goree-Piazzas, Liverpool, manufacturers of

hydro-carbonate bone-black for case-hardening. A booklet (18 pp.)

entitled " Case Hardening—What to Use. How to Do It."

The B.E. Co. (of London and Birmingham), Ltd., Hendon
House, 57, Upper Thames Street, B.C. 4. — A fully-illustrated

catalogue (18 pp.) of electrical accessories, including switches,

ceiling roses, adapters, cut-outs, fuseboards, "flex," &c. Code

numbers are given in each case, and a key accompanies the

catalogue.

X-Rays, Ltd, 11, Torrington Place, Gower Street, W.C. 1.—

A priced descriptive catalog-ue ()6 pp.) of Phillips's X-ray tubes of

various types—water-cooled, heavy anode, platinum and tungsten

targets, &c.

Sterling Telephone and Electric Co., Ltd., Telephone

House, 210-212, Tottenham Court Road, W. 1. Publication No. 285.

—A profusely illustrated price list (32 pp.) of telephone and

sig-nalling apparatus for mines, including telephone instruments,

junction boxes, indicators, bells, storage cells, &c.

The Delta Electrical Co., Temple Courts, Temple How,
Birmingham. Publication No. 100a.—An illustrated and priced

leaflet dealing with watertight tumbler switches.

Calendars, &c.

—

Messrs. A. Hawkins & Son, of London
Road, Southwark, have again issued one of their wall calendars,

with monthly date slips below a picture showing a skein of thread

which a lady is winding, with the wording " Held by a thread."

From Mr. P. D. Morris, electrical engineer and contractor,

28, High Street, Islington, N., we have received a polished wood
hand blotter and a piece of rubber.

Messrs. J. McMastbr & Son, Belfast, have produced an artistic

wall calendar, with monthly slips for 1921 below a rustic picture

of a mill, entitled " The White Mill."

ME88B.S. Wood & Cairns, Ltd., 6, 7 and 9, Mouse Lane, Edin-

burgh, have sent us one of their large wall calendars, with monthly
date slips with bold figures on a black ground, each slip showing

views of the firm's head office and Glasgow and Dundee branches.
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TuK Wbstinohouse Elkctkic Intkknati()NAL Co., of New
York, have prepared a lar^e wall calendar, with monthly date slips

on a white frround below a reproduction of a painting of the head
and shoulders of a lady named "Joan."
Thk Kekihlky Gas and Oil Enuink Co, Ltd, have sent us

one of their wall calendars for 1921, with daily slips with figurinfr

in black mounted on a stout card-base model of one of their
" Imperial " engines.

Thk Holland Insulatkd Wibe and Caism; Works, Amster-
dam, have sent us a four-sheet calendar bearin>r rather fantastic

black and gold studies of Grecian mythological characters symbol-
ising light, sound, power and heat.

E. Brook, Ltd., of Empress Works, Huddersfield, have i.ssued an
attractive hanging calendar, with monthly date slips below a

coloured view of their works jit night.

C. ISLER & Co., artesian well engineers. Bear Lane, Southwark
Street, have sent us a large wall calender, with illustrations showing
their deep- well boring plant and other specialities.

The British Thomson-Hou.ston Co., Ltd., of Rugby, have again
provided one of their large wall calendars for 1921, showing three

months on each page, with a view of the works and illustrations of

some of their special electrical plant.
CI Macintosh Cables, Ltd., have issued a neat hanging oval

calendar for 1921, with monthly slips below a picture entitled
" Peace at Eventide."

From the Modern Business and Equipment Co., of 31, Staines

Road, Hounglow, a small hanging calendar, with monthly slips

below a coloured illustration of " A Bit of Surrey."

Annual Dinner. — On Tuesday, December 28th, the

employes of the Musselburgh and District Electric Light and
Traction Co., Ltd., held their annual dinner at the Port Seton Tea
Rooms. Mr. H. C. Babb, the engineer and manager, was in the
chair. Daring the evening a presentation was made to Mr. H.
Payn, the chief assistant engineer, who is shortly leaving to take
up another appointment as engineer and manager. This was
followed by a musical programme and dancing.

Book Notices.
—" A souvenir of the 25th anniversary of

The Autocar, 1895-1920" (8 pp. + 4 plates).—The remarkable
progress that has taken place in the world of motoring during the
past qusrter of a century is brought vividly to mind by the
appearance of this handsome souvenir booklet. The part played by
1/ie Autocar in the development of automobilism is briefly outlined
in the booklet, which contains also a number of historical motoring
illustrations reprinted from early issues of the journal. One of

these depicts the first motor drive of the late King Edward VII
(then Prince of Wales), which took place in 189,S. Other illus-

trations show the famous Gordon-Bennett Motor Race in Ireland
in 1903, and the first of the Tourist Trophy Races, which was run
in the Isle of Man in 1905. A number of the pages in the booklet
are devoted to a reprint of congratulatory messages received on
the oecaaion of the 25th birthday of The Autocar. These bear
names that are famous in the annals of motoring, including such
well-known pioneers of motoring as Sir David Salomons, Bt., Lord
Montagu of Beaulieu, Earl Ruseell, Sir Arthur Stanley, &c. Not
the least attractive feature of the souvenir is a pair of illustrations
in colour reproduced from original paintings and depicting 20 years'
progress in automobilism.
"The M. Sc. C. Apprentices' Magazine," Vol. 4, No. Ifi (76 pp.).—

This is the Christmas number of this excellent little publication.
Mr. Sam Mavor contributes a long article on " Efiiciency in Pro-
duction "

;
other articles are notes on railway engineering in the

United Provinces, India, " Electrical Engineering in the East," and
a number of biographical sketches, &c.

" Hydro-Electric Survey of India, Vol. II. Second Report on
the Water Power Resources of India. Ascertained during the
season 1919-20." By F. E. Bull and J. W. Meares, M Inst.C.E., &c.
(123 pp.). Calcutta : Superintendent Government Printing, India.
Price R. 1-6.

" The Industrial League and Council Journal" Vol. II, No. 11.
December, 1920, 40 pp. Price 6d.—This issue contains a foreword
by Dr. Russell Wakefield, Bishop of Birmingham, reports of
meetings, conferences, detatea, i:c., as well as a number of
interesting articles.

" Science Abstracts A & B." Vol. XXIII, part 12, December 30th,
1920. London : E. & F. N. Spon, Ltd. Price 2s. 6d. eajh.

" Oscillographs and their Tests." (45 pp.) By A. E. KenneUy,
R. N. Hunter, and A. A. Prior. Massachusetts : Institute of
Technology (Serial No. 22).—A technical description of a method
of testing and calibrating oscillographs, using an auxiliary
vibrator or " oscillographmeter," whereby the resonant frequency
of the tested oscillograph may be readily ascertained. From this
and another test the bluntness of resonance is determined. The
results of a number of testa are given in the paper.

"Willing's Press Guide "-issued from 125, Strand, at 28.—is a
most convenient alphabetical and clajssified guide to the Press.
That it meets a real want is evidenced by the fact that it has now
reached its forty-eighth annual appearance.

"Dental Radiography" (38 pp.) Stratford: Wilson & Whit-
worth, Ltd. Price 3s. 6d. net.—A handbook for the dental surgeon,
including a full description of X-ray apparatus and a simple guide
to its use, with diagrams £ind many illustrations.
"The Journal of the ^South African Institution of Engineers."

Vol. XIX. No. 5. December, 1920. 20 pp. Price 2s. net.
Includes paper on " Economical Design of Engineering Structures

"

and discussion.
'

British Ignition Apparatus Association.—The annual
dinner wUl be held at the Trocadero Restaurant, Piccadilly Circus
on Wednesday, Jannacy 12th, at 7.30 p.m.

'

Tlie People's Union for Economy.—This society has
now established its headquarters at 1, King's Buildings, Millbank,
Westminster, S.W. 1. It will aim at keeping a watchful eye upon
all Government expenditure, with a view to directing attention to

overlapping and waste in the Administrative sphere. For this

purpose it invites all those who agree with its views to give it

their support by joining the Union, and by supplying reliable

information of any instances of public waste and extravagance.
Forms of mem1>ership may be obtained on application to the hon,
secretary at the above address.

Tiie Effect of the Eight-Hour Day.—An official

report on the effects of the introduction of the eight-hour day in

Sweden, states that only one-ninth of the workmen have main-
tained their full monthly production by increased intensity of

labour ; about one-half show a reduced production corresponding
to the diminished number of working hours , the average decrease
in production amounts to at least 6 per cent. According to the

Foerening'a calculations, Swedish industry as a whole has lost

Kr. 150,000,000 since, and owing to, the introduction of the eight-

hour day.

—

Reuters Trade Service (Stockholm).

Tramway Workers' Wages.—The Industrial Court, held
on December 7th, to arbitrate upon the claim of the skilled workmen
employed in the tramway, electricity, and highways department
of the Sunderland Corporation, for an annual holiday of 12 days,
with pay, has decided that the claim is not established. The award
states:

—"According to the evidence, the men concerned are not
permanent employes of the Corporation, although they appear to

have something like continuous employment. Their conditions of

service are not settled by the Corporation, and this appears to

establish a distinction between the skilled workers and other
municipal employes of classes confined to service in public utility

undertakings. 'The Court gather that it is a feature of employ-
ment in the service of the Corporation that skUled men and others
similarly placed shall be paid the agreed district rate, and be
subject to the general conditions of employment in force in the
district. This is. no doubt, well understood by the men on engage-
ment, and they must be assumed to accept service on those terms,
although it is, of course, open to the Corporation to introduce, or

to agree to, such improvements in the conditions as may be deemed
advisable."

Lead Report.—Messes. G. Cawson & Co. write under
date January 1st, 1921 ;—Our last report was dated December 18th,

1920. Since that date the market has been irregular with some
wide fluctuations, with business done down to £21 lOs. for prompt
and January, and up to £24 158. for April. The closing is firm
with a good demand for prompt and January lead. Final
prices are :—

Prompt and January £23 10 to £23 16
February and March £24 10 to £24 16
April £24 10 to £25

There has been a large turnover of lead, and shorts have been
covering freely. The supply of prompt lead has now become very
limited. The heavy arrivals at the end of December seem to have
disappeared.

Messrs. James Fobster & Co. write : —AJthough there is talk
of hidden stocks in Spain, the reports from that country, and also
from Australia, are to the effect that none of the mines can
produce at a profit at anything like present values. Values during
the last fortnight have been considerably below those ruling in

the early summer of 1914, and there is little risk in consumers
covering their requirements for some time to come, at current
prices.

Anglo-German Debts.—British Nationals, who have
registered claims against German Nationals in respect of pre-war
debts, will shortly receive a notification from the Clearing Office

that the last day for making the necessary statutory declaration in

support of their claims is March 3l8t, 1921. No claim in respect
of pre-war debts will be admitted which is lodged after that date,

unless the Controller of the Clearing Office is satisfied that the
omission to lodge the declaration by the date mentioned arose
from circumstances for which the creditor could not justly be held
responsible.

German Export Duties.—A decree has been issued at
Berlin abolishing the export duties on many engineering and metal
products.

A New French Company.—A new company has lately

been formed in Paris (25, Rue de Clichy), with a capital of
2,500,000 fr. and the title La Societe Francaise pour 1 'Exploitation
des Brevets Bates (Poteaux pour Suspension de Cables Electriques)
to manufacture the Bates type of electric mast.

For Sale.—The (Jreat Western Railway Co. have for
disposal one 4-pole B.T.H. generator and three slate panels with
various connections ; Accrington Corporation Electrical Engi-
neering Department invites offers for two 500-kW Bellies-Dick-
Kerr compound - wound generating sets; Liverpool Corporation
Electricity Supply Department has for sale two 2,000-kW Westing-
houae-Parsons turbo-alternators, with condensers, air-pumps and
Gwynne circulating pumps ; Stoke Newington Borough (Council
Electricity Department has for disposal a battery of accumulators,
with boosters and control board ; Shipley Urban Dibtrict Council
Electricity Department has for disposal one Parsons turbine-
driven d.c. dynamo direct-coupled with condenser, switchgear

;

Buxton Corporation Electricity Department invites offers for two
Belliss & Morcom generating sets, and one engine only. For parti-
culars, see our advertisement pages to-day.
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Forthcoming Exhibitions.—The following eihibitionsare
being organised :

—
Birmingham.—March '2l8t-May ilst.—National IVades and

Industrial Exhibition.
Cardiff.—January '26th-February 5th.—Health and Hoiue

Exhibition. (Sec Elecikical Kevikw, Uetober -i-ind.)

LoKdon.—February lUth to 26th.— ' Efficiency Exhibition
at Ulympia. (Electrical Review. June Lioth.)

Londoti, Glasgow and Birmingham.—February 21st to March
4th.—British Industries Fair. (Electrical JSeview, August
13th, September 24th, October 8th, November 12th and 2(3th.)

London.—Masch. and October.—Society of Motor Manulac-
, turers and Traders at Olympia.

London.-April 1st to 30th.—Builders' Exhibition at Olym-
pia.

London.—June 3rd to 17th.—Eubber Trades' Exhibition at
Royal Agricultural Hall. (Electrical Review, April 9th.)
London.—July 4th to loth.—London Fail" and Market at

Royal Agricultural Hall.
London.—September 7th to 28th.—Shipping, Engineering

and Machinery Exhibition at Olympia. (J^lectrical Review,
November 12th.)

Londoji.—November 17th to '^th.—Public Works, Roads and
Transport Exhibition.
London.—1923.—British Empire Exhibition. (Electrical

Review, May 14th, June Uth, September 24th, and November
5th.)

South Africa.—March 9th to 10th.—Chemical, Metallurgical,
and Mining Exhibition in Johannesburg.

British Dominions.—1921.—Dominions Touring Exhibition
(South Africa, AustraUa, Canada, and New Zealand). (Elec-
trical Review, March 26th and August 6th.)

Brussels.—.\pril 4th to 20th.—International Commercial Fail'.

(Electrical Review, December 17th.)

Ghent.—.\pril 16th to June 14th.—International Exhibition
of Architecture, Building, and Kindred Industries. (Electrical
Review, September 24th.)

Iceland.—June.—World's Fair.
Lima.—June 1st to October 3Ist.—International Industrial

Exhibition. (Electrical Review, November 12th and Decem-
ber 31st.)

Peking.—March, 1921.—International Exhibition. (Elec-
trical Review, September 10th.)

Lyons.—March 1st to 15th.—Metallurgy, Engineering, Build-
ing, &o., Fair.

Mexico.—September.—Commercial and Industrial Fair.
Milan.—April.—International General Manufacturers' Fair.

Utrecht.—September 6th to 16th.—International Fair.

(Electrical Review, December 24th.)

Buenos Aires.—1922.^International Exhibition.
Rio de Janeiro.—1922.—International Centenary Exhibition.

The Metal-Filament Lamp and Fittings Indastry.

—

At the meeting of the Illuminating Engmeering Society

on December 14th, the report of the Committee on Progress
in Electric Lamps and Lighting .Appliances was presented. It

stated that the demand for vacuum-type lamps could now be

met for aU standard types, and m most cases adequate
stocks were available to meet the increased demand due to

the cessation of summer time. There was evidence of real

development in the exportation of electric lamps abroad, par-

ticularly to the British Colonies. The difliculties which pre-

viously handicapped the manufactm-ers, such as the shortage
of bulbs and tubing and also the poor quality of these, had
been very largely overcome by the increased production of

such material in this country. The production of gasfilled

lamps had increased five or six times during the last twelve
months, and the demand for most of the standard sizes could

now be met. Most of the leading manufacturers were rapidly

extending their production still further.

During the past twelve months the manufacturers had
again been able to give attention to the production of metal-

filament lamps for special purposes, such as standard candle

lamps, double-ended tubular lamps for wmdow and cornice

lighting, and various patterns of reflector type lamps. Such
special lamps could now be obtained in any of the standard
voltages and wattages without undue delay. The principal

manufacturers had introduced a range of suitable fittings for

gasfilled lamps to suit all voltages for which such fittings

were required, i.e., street lighting, works lighting, the fight-

ing of railway termini or other large areas, and shop-window
lighting. They had also introduced a T«riety of small shades
and bowls for use in connection with the lower wattages of

gasfilled lamps, which met a very leal need for shop-window
lighting and the lighting of small areas. By this means the

efficient gasfilled lamp was able to be used, the light dis-

tributed in the right direction, and all glare eliminated.

Christmas Tree.—In accordance with their usual custom,
Messrs. CnNNiNCHAM, Ltd., of 169-171, Edcrware Road, W. 2,

gave the children of Paddington Green Hospital an electrically-

illnminated Christmas tree, and toys and crackers to each little

patient.

Electricity Works Dinner.—On December 18th the staff

and employ^ of the Maidstone Corporation electricity works held
a dinner at the Corn Exchange, when the borough electrical

engineer (Mr. E. E. Hoadley) presided. After dinner an enjoyable
smoking concert was given by a number of excellent artistes.

New CA.V. Developments.—It is reported that Mkhses.
C. A. Vandebvell & Co., Ltd., have acquired the patent rights of
the Willard Storage Battery for the British Empire (except
Canada), and wUl shortly commence manufacture, besides estab-
lishing a chain of service stations. The company is also bringing
out a new coil ignition device, designed by Mr. A. H. Midgley.

Italian Workers' Threat.—The iChamber of Labour in
Turin threatens the re-occupation of the factories unless the daily
hours of work are reduced to six instead of eight. Owing to the
lack of materials, the reduced production of the factories renders
necessary the dismissal of workmen. The Chamber of Labour
wishes to avoid the necessity of dismissals by reducing the honrs of
work.

—

Moriting Pest.

Socials.—Under the auspices of the Sports and Recre-
ation Association of the Ph(Eni.\ Dynamo Manufacturing Co.,

Bradford (a branch of the English Electric Co.), a series of

Christmas parties have been held for the children of employes.
Very enjoyable programmes were arranged, including a fairy play,

written by Miss E. Matthias, the welfare superintendent.
The girls of the staff of the Edison Swan Electric Co., Ltd.,

gave a New Year's Eve supper, concert and dance on December 3 let,

in the Staff Cafe, at Ponders End. A merry company of about 80
sat down to an excellent repast, under the genial chairmanship of

Mr. J. W. Elliott (joint sales manager). A concert followed, at

which Miss Robinson, Mr. Moore and Mr. S. Barker supplied the
vocal items, while Messrs. Will May, E. Lack, G. W. Tuffill and
" Little Jack " supplied the humorous numbers. At the conclusion
of the concert, a programme of 10 dances was gone through to the
music of the Ediswan orchestra.

The German Glow-Lamp Combination.—A big capital

transaction is contemplated by the Osram group, which will raise

the total nominal capital to 240,000,000 marks. The Osram Co.,

which is composed of the glow lamp works of the A.E.G., the
Siemens & Halske Co., and the Auer (German Incandescent Gas
Light Co.) Co., reports that after defraying all expenses and taxes,

the financial year ended on June 30th, 1920, shows divisible net

profits of 27,000,000 marks, the method of disposal of which has

not yet been disclosed. As a result of the large turnover, and the

acquisition of most of the undertaking of the United Lausitz

Glass Works, makers of tubes for bulbs, it is found necessary to

strengthen the financial position, and for this purpose it is

proposed to increase the share capital from 30,000,000 to

120,000,000 marks. The existing loan of 50,000,000 marks is also

to be supplemented by a new 5 per cent, mortgage loan for

70,000,000 marks.

The E.P.E.A. Award.—We are informed that about
twenty-five undertakings still refuse to adopt the recommendation
of the National Joint Industrial Board regarding the salaries to

be paid to members of the staffs of electricity undertakings.

Negotiations between these undertakings and the Ministry of

Labour are still proceeding. The llford Council agreed to adopt

the schedule for six months, but this was unacceptable to the

E.P.E.A. Strike notices in this case were suspended, however, and
the question is to be brought up at the next ordinary meeting of

the llford ConncU.

Trade Union Fnsion.—On December 3 1st the National

Warehouse and CJeneral Workers' Union and the Amalgamated
Union of Co-operative and Commercial Employes ceased their

separate existences and became merged into the National Union of

Distributive and Allied Workers. The new Union covers a wide

variety of workers, from the producers of household necessities

through the wholesale factors to the retail shop workers, and is

very powerful from a Trade Union standpoint, A large mansion

has been purchased at Fallowfield, Manchester, to be the central

offices of the new organisation. The membership of the amalga-

mation reaches nearly 200,000, with accumulated funds of

£300,000, the membership of the approved society being 32,000.

—

Daily Telegraph.

British Property in Germany.—It is officially announced

that an agreement was signed on December 31st, by the Secretary

of State for Foreign Affairs and the German Ambassador, for

safeguarding the restitution of British property in Germany under

Article 297 of the Treaty of Peace, and meeting certain difficulties

with regard to storage and other charges incurred on such pro-

perty where it was not actually taken over by the German
authorities. Certain clauses of the agreement can only be carried

into effect by the passage of legislation in Germany, but in the

meantime it is to be applied without delay, so far as can be done

by administrative action ; no actual release of German property

will be made, however, until the necessary steps have been taken

in Germany, and the agreement has been ratified.—7%« Times.

Rio Tinto Strike Settled.—The employes' strike at the

Rio Tinto Copper Mines, Spain, has been settled following the

intervention of the Minister of War. The miners accepted the

English company's conditions, but reserved the right to discuss

certain points at a later date.

Copper and Lead Prices.—Messrs. F. .Smith & Co.

report, January 4th :—Copper (electrolytic) bars, £83 10s., 10s.

decrease ; ditto sheets, no change ; ditto wire rods, £99 10s, lOs,

decrease ; ditto H C wire. Is. \ii., iVd. decrease.

Messrs. James & Shakespeare report, January 5th :—Copper

bars (best selected), sheets, and rods, £130, £2 decrease. English

pig lead, £25 5s., an increase of 15s. on last week's quotation.
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District Joint Board.—At a meeting of the Home
Counties (.No. !) Area) District Joint Board, held on December 22nd.

1920, it was reported that the followioir members hnd been nomi-
nated by the B.P.E.A. to nit on the employrw' side —Messrs. H. M.
Bowman and A. T, Bullei (Bedford) ; F. Ohifrnell (Oolohester) :

H A. Kell (Luton) ; and E. E. Pope and H. Wilson (Maidstone).

Mr. Wilson was elected vice-chairman, and Mr. BuUen will act as

secretary for the staff members' side.

Demand for Plant In S.A,— The Soulh Afriian Emiiiutr
aiul Electrical B«rifu\ in the coarse of a trade article, states that,

as regards electrical plant and supplies, reports reoeived from
public bodies all tend to indicate that there is still a shortage, and
that plant on order for very long periods has not yet been delivered.

Moit of the leading municipalities are not only unable to give

extended supplies of electricity, but are still, with difficulty, coping
with the eiistinif demand with no reserve for emergencies. With
regard to electrical good*, the market has bean glutted with
certain lines, suah at lamps, which were o 7er-imported in 1918 by
speculators, but in moit lines, such as heating and cooking
apparatus, telephones, condnits, &c . supplies have been at times
unprocurable at any price. One municipality reports finding it

cheaper to use high-pressure steam pipe than ordinary electrical

steel conduit. Apart from the difficulty of getting delivery of

machinery against old contracts, it hai been found almost impos-
sible daring the year to place orders in the United Kingdom. In

spite of the adverse rate of exchange, America has taken practi-

cally every important order for large plant owing to the apparent
inability of British manufacturers to quote firm either for delivery

or price. At the present time public bodies are faced with the
choice between paying what seem prohibitive prices and turning
down all schemes for extended activities.

Trade Discounts in Canada.—The following extract
from the Electrical yews (Toronto) shows that a question which
is agitating retailers in this oountry is equally acute in the
Dominion :^" Sell electrical appliances as they do postage stamps.

'

The manager of a large central station company has just written
us regardiag the retailing of eleotricil appliances through hard-
ware and drug stores. It is typical of many suoh expressions of
opinion which one hears on all sides. This manager writes :—" It

is a oryisg shame the way wholesalers, distributors, to., sell elec-

trioal goods to hardware shops, plumbing shopi, tinsmiths and
others not in the electrical business—even to consumers-at the
same discounts given to htna tiiie electrical shops. These peop'e
then sell those goods as a side line at practically nothing above
cost, as a drug store sells postage stamps, simply to attract the
public. This results in the public getting the impression that the
electrical shops are charging exorbitant prices. Furthermore, the
hardware men and others frequently have below-standard goods
foisted on them, whose poor quality eventually does an injury to
the electrical business as a whole. What is needed is co-operation
between representatives of all electrical men, from the manu-
facturers down to the retailers."

LIQHTINQ AND POWER N0TE5.

Aberdeen.—Proposed E.xtensios.s.—At a meeting of
the Elec'.ricity Oommittee on December 22nd, a scheme for the
extension of the electricity works was examined. The proposals
comprised the installation of a 10,000-kW turbo-alternator at a
cost of £77,000; two boilers with economise ra, forced and
induced-draught apparatus, &o., £60,000 ; two motor converters
of 1,000 and 1,500-kW capacity, JS18,000 ; high and low-
pressure awitchgeor, .fcc., » 10,000; a 60-ton electrical crane,
£6,400 ;

and necessary alterations and extensions of buildings at
an estimated cost of £20,000, making, with allowance for con-
tingencies, a total of £210,540. The Committee was inclined to
approve the suggestions, but decided to make further investigation
before finally sanctioning them.

Accrlaglon.—EiTKNSiONS.— The following items are
included in the scheme of extensions laid before the Electricity
Committee, involving the expenditure of £160,000 : -Engine
house

: 5,000-kW turbo-generator, condenser and auxiliaries,
foundations and tboring, steam exhaust and water piping^
switchgeor and cables, two l,O0O-kW rotary converters and
switchgear. Boiler-house : Four 25,O00-lb. water-tube boilers,
superheaters, eoonomissrs, stokers, and coal-handling plant, boiler-
house alterations, foundations and ash tunnel, steam feed and
blow-off piping, valves, ki., two feed pumpi and connections. The
report has been adopted. The Electricity Commissioners are being
asked to sanction the loan.

Australia.—SvDXBT Plakt Overloaded.—The out-
spoken statement made by the city electrical engineer that the
Council was rssponiible for the over-loading of the powerhouse
because of its persistent refuials to get him the plant he asked
for, was borne out by a report from the Electric Lighting Com-
mittee, prssented to the City Council. The report stated that an
accident occurred on Ootobsr 12th to one of the turbo alternators
at the pawer-house, which resulted in the stripping of the high-
pressure blading of the turbine. The temporary loss of this
moohins placed the department in a serious predicament The
defective blading had been cut out, and work was being carried on
day and night to get the machine into service again. It wa.

hoped to replace the blading from spare b'ading in stock. The
machine was one of the older sets, and was getting into very bad
condition. "The condition of this set," the report concluded,

" and the aocident which has occurred emphasises the urgency of

installing new plant to relieve this plant as quickly as possible."

—

Jhiily Telegraph (Sydney).
Coal Shohtaoe.—The city electrical engineer has informed

the Council that it is impossible to generate electricity economi-
cally until a coal mine is purchased. The Council is, there-

fore, inviting offcTS of coal-bsaring properties capable of

supplying at least 6,000,000 tons, and also of sontroUing interests

in other mines.
The fall in metal prices and the extension of the shipping

strike are affecting all the dove-tailed industries and seriously

reducing employment. Victoria and other States ore unable
to obtain supplies of coal from Newcastle, and are on the verge
of a coal famine. The Federal Government has prohibited

the use of gas and electric light and power except within severely

restricted hours, while the Railway Administration is preparing a
35 to 50 per cent, reduction of the train services. Melbourne is

threatened with the suspension of all tramway traffic after sunset

and on Sundays.— The Times.

Barnes.

—

IjOan.—The Urban District Council is apply-

ing for sanction to a loan of £10,000—the estimated cost of mains
and services for the ensuing three years.

Birkenhead.—Water Power.—A scheme to utilise

water from the town's reservoir in North Wsl s tt generate
electricity is being considered by the Town Council, says Tke Times.

Ten million gallons of water are released daily at the reservoir,

and it is proposed to uss the water power to generate electricity,

which will be conveyed a distance of 40 miles to Birkenhead and
Wirral by means of an overhead transmission line,

Bentley (York).—Housing Scheme.—At a meeting
of the Bentley-with-Arksey District Couticil recently, minutes
approved included the prospective lighting by electricity of

houses at Arksey. Inquiries had been made of the Donoaster
Corporation, and quotations were considered. It was decided to

ask the Corporation to undertake the wiring from the sub-etation

to the houies, and that if it declined, the Housing Commissioner
should b3 asked to allow the cost of wiring to go for subsidy as

part of the housing scheme. In default of any concession from the
Corporation, Meurs Barber, Walker & Co. were to tie asked to

estimate for supply of electricity. It has since transpired that
Doncaiter Corporation is reconsidering the matter.

Bingley.—Loan.—The District Council is applying for

power to borrow £l,.iOO for the provision of further new electricity

mains and services.

Birmingham.—Necessity for Extensions.— Owing to

financial stringency, the Finance Committee, in a special report to

the City Council, stated that it could not at present authorise
further expenditure on housing schemes or upon the recently-

sanctioned extension scheme of the Electric Supply Committee.
The Electric Supply Committee urged the imparative necessity of

putting the extension scheme In hand. It pointed out that the
erection of the first portion of the Nechella works, with a net
plant capacity of 30,000 kW, was authorised by the Council on
July 31st, 1918. Although efforts had been made to press forward
with the works, the plant would not b3 ready for service until the
autumn or winter of 1921. The dspartment had had to impose
certain restrictions on consumerj, and it had upon Its books 3,500
applications for supply, including large and small works, business

premises aad private houses, but it could not, with its present

limited plant capacity, deal with new business. Various measures
had been taken by the Committee to alleviate the difficulty by
temporarily mpplementing the sources of supply, but it had proved
impossible to provide adequate facilities to meet the requirements
of present and prospective consumers. The report further pointed
out that the existing plant was working to its full capacity, and
that when any breakdown occurred the remaining plant had to be

overloaded, or the supply curtailed. This state of things could not
continue Indefinitely, and the Committee recommended that it be
authorised to proceed with the scheme at once.

U.S.A. Loan.—The possibility of the Corporation having to

consider the raising of a loan in the United States of America is

foreshadowed in the report of the Finance Cjmmittee which was
presented to the City Council on Tuesday last. " If further con-

tracts are to be entered into, such as those for the new electric

power station and the housing scheme, the treasurer advises that
such a step may be necessary," suya the report.

Brazil,—Water Powcr.—A concession waa granted in

1 907 to an American firm for a hydro-electric plant on the Para-
guassu River, says the United States Consul at Bihia in his latest

report. The concession was later transferred to the Companhia
Brsz'lelrade Energla Electrlca, a subsidiary of the American firm.

A natural fall on the Paraguassu River has been nsed to generate
•i.OOO h.p , and it was hoped at the time of writing that the plant
would be Inaugurated during the latter part of 1920. The company
wUl supply the city of Bahia with light, as well as power for the
tramway system. It also expects to supply power to a number of
the local manufacturing firms and sugar refineries, thui reducing
the demand for coal and fuel.

A hydro-electric plant was recently inaugurated by the Companhia
Valenca Industrial. It is built on the falls of the Una River,
and besides supplying power for the textile factory of the above-
mentioned company, it will supply the o'ty of Valenca with
electric light.
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Canada.—Export or Energt.—The Hydro-Electric

Power Commiaaion of Ontario desired to prohibit the export of

electric enerjry to the Tnited Statea, but this did not receive the

Government's approval. As an alternative, a reduction has been

effected in the export licences from 110,005 kW. to 80,000 kW.

Continental.— f^PAiN.—A new company has lately been

formed in Barcelona, with a capital of 1.5,000,000 pjsetas, and the

title La Sociedad Termo-Eaerpia, to exploit certain lignite mines
and to generate and distribute electrical energy.

Dorchester.—Pdechase or Undertaking.—The Cor-

poration is applying to the Electricity Commiasionera for a special

order to authorise the Dorset Electric Supply Co., Ltd., to sell to

the Corporation the electric supply undertaking and to authorise

the CoipDration to generate and supply electricity.

Downton (Wilts).—iN'yuiRT.—An inquiry was held

recently by the County Council into an application of the Pariah
Council for a loan of £650 for public lighting by electricity. The
supply was offered by the Southern Tanning Cj., Ltd., subject to the

provision of mains by the Council. It waa atated that the supply
would not be available for private use. jjeotion was made on
the ground of increased rates, and also because th? entire pariah

would not be lighted.

Dnndalb.

—

Report upox Extensions.—Mr. P. A.
Spalding, engineer and manager of the electricity works, has pre-

sented to the Urban Council a report on proposed works extensions,

which, he states, are urgently required. New plant is estimated

to cost from £15,000 to £20,000.

Dnndee.—Position of Undertaking.—Mr. Richard-
son, the Corporation electrical engineer, reports that he hopes to

have new plant installed by the end of April at Carolina Poit
which will meet next winter's demand. For the winter of

1922-23 further steam plant, estimated to cost half a million

pounds, would be needed to meet the requirements of consumers.
Ttie machinery would have to be ordered at once. The Corpora-
tion Electricity Committee diaouiaed the poasibHity of a hydro-
electric acheme being developed to meet the city's requirements,

and the engineer stated that under the moat favourable ciroum-
stances such a scheme could not be ready before the lapse of four

or five years. The Committee instructed Mr. Richardson to submit
a report on ateam plant, and also agreed that Prof. A. H.
Gibson and Mr. Richardson be invited to report as to the best

methods for future extension of the city's generating resources and
also on the hydro-electric proposals.

Electricity Districts.—West Riding (Aire an'd Calder).
—The Electricity Commissioners have extended the time for the
submission of objections or representatious to February 28th, 1921.

Nobth-East Midlands.—The time for the submission of objec-

tions or representatious has been extended to March 3l3t, 1921.

Enniskillen.

—

Electric Lighting Investigation.— In
view of the proposed increases in the charges for gas, the Urban
District Council has retained the services of an expert to advise it

as to the feasibility of establishing a municipal electric lighting
scheme.

Falkirk.

—

House Lighting.—On the recommendation
of the Corporation electrical engineer, the houses being erected by
the Town Council are to be supplied with electricity, a loop-system
of cabling being adopted.

Heston and Islewortb.

—

Increased Lighting.—The
Lighting Committee reports that in view of the very small saving
it finds to b3 effected by the non-lighting of one-third of the
electric street lampj in the district, it has given instructions for

the whole of these lampa to be lighted.

Leeds.

—

Loan.—Application is being made to the
Electricity Commiaaionera for sanction to borrow £40,000 for

home services.

Leyton.

—

Insurance.—At a meeting of the Lighting
Committee, the electrical engineer reported that when the turbine
was installed, the Committee considered it preferable to set aside
£50 a year as a Self-lnsnrance Fund instead of insuring with an
insurance company, and suggested the same course should be
adopted with regard to the two motor converters to the extent of
£25 per annum each ; the Committee recommended that this

suggestion be adopted.

Glasgow.

—

Loan.—The Corporation is applying to the
Electricity Commissioners for authority to borrow an additional
£1,800,000 for the Electricity Department.
New Turbo-Gemerator.—The Clyde Valley Electrical Power

Co. is erecting at its Clydemill power station a 15,000-kW
turbo-generator. A 33,000-V inter-connecting cable between the
Clydemill and the Yoker generating stations is being laid.

Halifax.

—

Extensions Recomjiended.—The Electricity
Committee recommends the expenditure of nearly £40,000, Of
this £28,000 is for two new boilers at the generating station.

Kingnssie, — Electricity Scheme. — Mr. Mitchell,
Edinburgh, has reported to the Town Council in connection with
the proposed electricity scheme for the town. There are three
Bohemes put forward :—Power from the Guynack Burn and Loch
Guynack

; power from the River Tromie ; and the installation of
oil or gas engines. The cost of the schemes is estimated by Mr.
MitcheU at £8,820, £11,521, and £6,570 respectively.

Leyton,

—

Parliamentary Bill—The Urban District

Council proposes to promote a Bill during the ensuing aession of

Parliament, one of the sections of which seeks to extend the

Council's powers with respect to the electricity undertaking.

Machynlleth.

—

Public Lighting.—It is reported that

the Kinema Co. has intimated that it is prepared to provide elec-

tricity for lighting the whole of the town.

Malta.

—

Inadequacy of Plant.— It is stated that the

Government electricity plant is unable to meet the demands made
upon it, and orders for new plant are being placed immediately in

an endeavour to be able to cope with the next winter's load.

Newmill (York?.).

—

Joint Electric Lighting Scheme.
—A meeting of representatives of the Newmill, Farnley, Shepley,

and Thurstonland Councils has been held to consider the question

of a joint electric lighting acheme. The local representatives

reported that it hid been deaided to obtain electric power in bulk

from the Yorkshire Electric Power Co.

Oldham.

—

Overloaded Plant.—When complaints were
made regarding the electricity supply, Mr F. L. Ogden, electrical

engineer, told the Committee that the cause was the overloading of

the direct-current plant, and he advised that there should be no

more connections made this winter. The department had no spare

plant, and they were running at a risk.

New Zealand.

—

Hydro-Electric Requirements.—An
eleborate statement regarding the development of hydro-electricity

was given by the Minister for Public Works in an address to

the New Zealand House of Representatives. The appropriations

for the current financial year are set out in the Estimates as

follows :—Arapuai scheme, £100 000 ; Mangahao scheme, £250,000 ;

Horahora scheme extension : New works, £80.000 ; material for

stock, £10,000; working expenses, £10,000; Lake Coleridge

scheme: New works, £IE0,000; material for stock, £10,000;

working expenses, £22,500 ; Survey and investigation of other

schemes: North Island. £15,000; South Island, £15,000; total,

£662,500 ; leas [estimated credits on capital laccount, £7,500,

leaving a net total of £655,C0D. The expenditure during 1919-20

on the various schemes amounted to £58,970.

—

Revter'i Trade

Service (Wellington).

Perth.

—

Interview with Commissioners.—The city's

£25,000 scheme for the introduction of additional plant at the

Corporation's electricity works is still in abeyance, pending the

decision of the Electricity Commission. Repotting on an interview,

he had had with a member of the Commission, Mr. John Lambert,.

the electrical engineer, stated that amongst the questions discussed

was that of iatrodacing three-phase into the city, in which con-

nection it had been pointed out to him that Perth being particu-

larly a residential town, scope for producing a large industrial load

was very limited. The electricity works, it had been further con-

tended having been designed as they unfortunately were, such an

extension would be a most expensive venture, and one that could

not give an adequate return for the outlay it would entail. The
installation of coal elevators wag also discussed. The Corporation

Electrici'y Committee has deferred consideration pending the

receipt of the Commission's finding.

South Africa.

—

Port Eli/.areth.—The City (Vuncil

is to borrow £ 550,000 for public works, one of the items being

£200,000 for extension of the eleetricity undertaking, mains, &c.

(including amount already spent).

Soothend.

—

House Services.—It was stated by the

electrical engineer, at a recent Council meeting, that the cost of

connecting consumers to the mains had risen from £3 10s in 1914

to £8 4p. The Council has decided not to pay the coat of these

services out of revenue, as hitherto, but is Eeeking permission to

borrow £24,CO0 to cover the cost for a period of years.

Cause of Failure.—The chairman of the Electricity Com-
mittee informed the Council, at a meeting, that the cause of a

recent failure of power, resulting in a stoppage of the tramway
services, waa the extremely bad coal delivered to the works. He
stated that this had actually extinguished t>wo of the boiler

fires. A deputation was appointed to meet the Chief Coal

Controller.

Engineer's Vindication.—Owing to the criticism of the Elec-

tricity Committee regarding the present inadequacy of the electri-

city undertaking, the borough electrical engineer (Mr. Robert

Birkett) has been forced to vindicate his position in the matter

through the columns of the local Press. He states that he has

done everything in his power and promises that the position will

soon be improved.

Stalybridge.

—

Joint Scheme AisiNDONED.—The Stily-

bridge, Hyde, Mosfley, and Dukinfield Joint Tramways and E'ec-

tiicity Board has been endeavouring to arrange with the Ashton-

under-Lyne Corporation to form a joint electricity undertaking,

but the Corporation has made other arrangements, and the Board
will have to work on its own. The Board has authorised the

engineer to get arother water-tube boiler, as the increased load

makes the provision of further steam-power imperatiye. The calls

now being made are quite abnormal and unexpected, but the new
boiler will be the limit of capacity at the Tame Valley station, and
the capital outlay upon the proposed new generating station at

Hartshead is greater than can be undertaken at present.
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Stafford.—Report on Undertakino.—The (Jorporation
haa approved a recommendation of the Electricity Committee to
retain the services of Mr. Arthur Ellis, of Cardiff, to prepare a com-
prehensive report upon the electricity undertaking at a fee of
-'I "I euiiieas.

Stockport.—Breakdown.—An accident at the elec-
tricity works on December 30th, caused by a " short " on a 5,000-kW
turbo-irenerator, resulted in a stoppage of the tramway services,
and works using electricity. No electricity was supplied to any
works until Monday. Thousands of workpeople were affected by
the stoppage.

Stoke-on-Trent.—Price Keduction.—The Staffm-dsliire
Sentinel states that the Electricity Supply Committee has recom-
mended that from the meter rosdings at the end of the September
quarter, 1920, and until further notice, the charges for motive
power supply, heating, cooking, and apparatus used in conjunction
therewith, be reduced by 25 per cent., making 160 per cent, in all

over tariff rates, except in cases where the supply is three-phase
alternating, transformed on the consumer's premises ; and that
the charges for private lighting, upon which the present advance
is 126 per cent., be reduced by 35 per cent., making in all 90 per
cent, upon tariff rates. These reductions have been made possible
by the profit made during the past year, and it is stated that the
accounts will still show a substantial profit when the reductions
are put into force.

Stonrbrldge.— Electricity Districts.— The Town
Council has decided to lodge objections to the proposed inclusion
of the borough in either the North-West or Soath-West Midlands
Electricity Districts.

United States. — Ford Hydro-electric Scheme.—
Messrs. Henry Ford & Son, Ino , have applied for a licence to
authorise the construction, operation and maintenance of a hydro-
electric power plant on the site of the Government dam at Green
Island for the purpose of utilising the surplus water at that point
for a motor manufacturing plant.

—

Reuters Trade Service
(Troy, N.Y.).

Wlgton.—Workhouse Plant.—The Board of Guardians
ha,3 decided to lay down a steam plant capable of providing elec-
tricity for lighting the workhouse, and also for heating the
institution at an estimated coat of £1,600.

Wrexham.—House Lighting.—The Town Council is

applying for permission to borrow £14,700 for the provision of an
electricity supply to the 800 houses being built by the Council.

TRAMWAY AND RAILWAY N0TE5.

Continental.—France.—A concession granted to M.
Coignet some time ago for the setting up of a tramway network in the
Departement de I'Yonne, has now been transferred to the Omnium
Francjaise d'Eleotricit^ Co., which, with its ample means, will soon
carry the scheme to a conclusion. This company has also received
the authorisation to submit plans for the utilisation of the water
resources of this region, estimated to be equal to about 20,000 h.p.,
and for the distribution of electric energy.
Spain.—The Norte Compania has submitted a scheme for the

electrification of the Barcelona to Tarragona line. The works
were to be commenced at the beginning of the present year and
ended, if no interruption occurred, in 1923. Other schemes are
being examined, among which is the electrification of the Barcelona
to Saragossa Railway. Another large undertaking, work on which
was retarded during the war, owing to inability to secure material,
is about to be taken in hand. This is the electrification of the
highland section of the Pagaiea. The first portion to be converted
is 42 km. in extent, and the highest part of the track is 1 ,270 metres
above sea-level. This line is very often covered with snow, and
difficult to operate with steam traction.

Guernsey.—Electric Vehicles.—We understand that
Mr. A. G. Bird, A.M.I.E.E., engineer and manager of the Guernsey
Railway Co., Ltd., is considering the feasibility of adopting electric
road vehicles suitable for carrying loads of from 4 to 5 tons each.

Halifax.—Through-Running of Cars.—The Tram-
ways Committee have authorised the engineer to enter into
arrangements with Bradford Corporation for the running of the
Bradford railless electric battery cars through from the Bradford
tramway system to Halifax, in connection with the carriage of
parcels between the two towns.
The engineer and a deputation are to negotiate with the

Brighouse authorities with regard to the establishment of a system
of electric signals on the Halifax tramway route in Brighouse
area.

Holland (Lines.).— Light Railway Scheme. —
Having received the unofficial approval of the Ministries of
Transport and Agriculture and Fisheries, the plans for the
proposed light railways have been completed. The estimated cost
of the entire scheme is given as £548,000, which is to be
apportioned as follows among the authorities concerned :—
Holland County Council, £423,000 ; Lindsey County Council
£45,000; Cambridgeshire, £48,000; and the Soke of Peter-
borough, £32,000,

London.—Tihe Bueakuo"n.—Some delay was caused
on the City and South London Railway line on Tuesday morning
last by the breakdown of a train at Kennington.

Newcastle-ander-Lyme.—Proposkd Curtailment of
Scheme. A notification having Ijeen received from the Parlia-
mentary agents of the North Staffs. Railway Co. stating that it

was intended to apply for powers to abandon the construction in

part of the light railways authorised by the North Staffs. Railway
(Trentham, Newcastle, and SUverdale Light Railways) Order, 1914,
the Rural District Council has djoided, in view of the advantages
which the railway would confer in the conveyance of passengers
and goods, to disapprove of the abandonment of;the schemes.

Sontli Sliields.—Light Railway Order.—lender the
South Shields Corporation Light Railway Order, 1920, authority is

given for the construction of a light railway within the areas of
the county borough and the rural district of South Shields.

Salford.—Year's Working.—The gross income of the
Corporation tramways for the year ended March 3l8t, 1920, was
£496,025, as compared with £425,384 in the previous period. The
gross profit amounted to £119,628, as against £130,883. After
payment of capital charges, a net profit of £37,610 (£42,672)
remained, of which amount £20,000 was allocated to rate relief.

The depreciation and renewals fund shows a balance of £22 171,

Southport.—Tramway Feeders.—The insulation of

the feeders of the Corporation tramways has perished, and the
boroujh electrical engineer reports that it is necessary either to
re-insulate them and relay them at an estimated cost of £ 1 4,950,

or to place overhead feeders on the tramway poles at a cost of

£5,200, less an estimated creJit of £2,600 for the sale of the old
material, the existing tramway poles being utilised after being
strengthened by means of reinforced .concrete. The Electricity

Committee has instructed the engineer to proceed with the latter

arrangement.

Warrington.—Proposed Fare Increase.—To put the
tramway undertaking on a sound economic basis, the Tramways
Committee has recommended a 2d. fare on all routes, with Id.

stages.

Wrexham.—Light Railway.—At a recent meeting of

the Town Council a letter was read from the Clerk of the County
Council stating that an interview had been held between the Light
Railway Committee and the Railway Commissioner for Wales with
reference to proposed light railway schemes from Wrexham to

Ruthin, Denbigh to Llanrwst, Abergele to Llangefni, and Corwen
to Bettwsycoed. The Commissioner desired certain information
respecting the schemes, such as the approximate cost, whether the
owners of the land would be prepared to give sufficient for the
light railway, and whether they would support the schemes
financially. It was decided to call a conference of local authorities

concerned in the Wrexham - to - Ruthin scheme. — Manchetter
Guardhm.

TELEGRAPH AND TELEPHONE NOTES.

Austria.—Financial Position.—A Reuler's Trmle Serrire

telegram from Vienna states that Austria's State finances are in

the most precarious condition, and the Government is experiencing
the utmost difficulty in finding the money to meet current expendi-
ture. The telephone and telegraph employes and other State
officials are clamouring for increased pay. Both telegraph and
telephone charges were to be raised some 250 per cent, on
January Ist.

Canada.—State Telegraphs.—With New Year's Day
the Canadian Government will complete the biggest telegraph
merger in the history of the Dominion, which will include the
extinction of several companies organised largely with English
capital. The new merger will make one of the largest single
telegraph systems in existence, comprising the Great North-
western, Grand Trunk, Grand Trunk Pacific, Canadian Northern,
Inter-Colonial Railway, and Commercial systems, with a number
of smaller companies, and the name in future will be the Canadian
National Telegraphs. The new system will be conducted on
similar lines to the national railway system, under an organ-
isation as free from political influence as is possible to any
Government-owned concern, while with the merger a number of
changes of methods are announced which wUl tend to promote
economy and co-ordination of services.

—

Daily Telegraph.

Continental Telegraphists' Strike,— The " keep-to-the-
rules " strike of French telegraphists, which we referred to in our
last issue, is, says the Daily Express, spreading rapidly on the
Continent. Italian, Spanish, and Belgian officials are falling into
line with their French colleagues. The chaotic condition of the
Paris telegraph offices has become worse. There has been only
one hour of telegraphic communication with Italy. All other
telegrams, charged for at the usual rates, have been sent by post.
Hundreds of telegrams from Italy for England arrived in Paris
by post. Twelve hundred and fifty telegrams were posted therefor
London on December 23rd, and the post baskets for Berlin. Ham-
burg, and Mayence were full of official telegrams. It now takes
24 hours for a telegram to be delivered in the French provinces.
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France.

—

Guiding Aeroplanes ky Wireless. — A
French enpfineer, M. Henri Datable, claims to be tlie inventor of

an aeroplane which can be flown without a pUot, being ffuided by
wireless telegraphy, says the Eceiiing Xews. A claim for the

invention has already been made by an American. Detable says he
completed his machine during the war, and several trials were
made. The aeroplane was guided in the air with nothing in it but
a bag of ballast, and it was able to rise from the ground and land
again with perfect safety. He adds that he was unable to exploit

the idea through lack of capital.

A number of French Deputies have tabled a Bill to institute a
separate budget for the postal, telegraph and telephone services,

^which would thereby cease to be a Government department, and
conld be administered separately on business lines.

Germany.— Berlin-Brussels Telephone Communica-
tion.—The Ministry of Posts states that the restrictions on tele-

phone communication between Germany and Belgium were
removed on January Ist. from which date pre-war conditions of

communication were re-established. The fee for a three-minutes'
conversation between Berlin and Brussels is s'x marks ninety
pfennigs, and for urgent calls three times this amount.

—

Reuters
Trade Serrice (Berlin).

Greece.

—

Telegraph Rates.—The telegraph authorities

announce that from the Ist inst. the rates for telegrams to Greece
and Greek islands were increased by id. on those shown in the
Post Office Guide.

Poland.— Swedish Telephone Co. — The Telefon
Aktiebolaget Cedergren, whose concession to handle the telephone
system of Warsaw expired on November 1st, 1919, has obtained a

renewal covering a period of 20 years, together with important new
concessions for several other Polish towns, including Lodz and Lem-
berg. It is stated that a Polish company will be formed to deal with
these concessions, all the shares of which will be held by the Govern-
ment and Telefon Aktiebolaget Cedergren. The share capital of

Telefon Aktiebolaget Cedergren is Kr. 4,500,000, and is entirely in

the hands of the Swedish-Danish-Kussian Telephone Co., whose
share capital amounts to nearly Kr. 22,000,000.--i?eMi«r'« Trade
Serriee (Stockholm).

Spain.

—

Fire.—^It is reported that a serious fire at

Se^rovia, 43 mUes N.-W. by N. of Madrid, did extensive damage,
and ruined 15 large buildings, including postal, telegraph, and
telephone offices.

Wireless Telephony.—A proposal is under the con-
sideration of the Mersey Docks and Harbour Board to establish

communication between the Bar lightship and the Dock Board's
offices b^ means of wireless telephony.

CONTRACTS OPEN AND CLOSED.
(The daie given in parentheset at the end of the paraqra/ph indicatet

the itrue of the Eleotmoal Bkvlkw in whieh the " Official

Notice " appeared.)

OPEN.

1 Australia.

—

Sydney.—JanuarySlst. Municipal Council.

I
H.T. and L.T. cable (specification No. 628). Electric Lighting

, Department, Town Hall, Sydney.

South Austbalia.—P.M.G.'s Department. March 2nd. Tele-

phone parts. Schedules ."1.58 and .'159
; telegraph and telephone

' material. Schedule 5(i0. (See this issue.)

' Belgium.—Commune of Ixelles at Brussels. y.OOO-kW,
5,000-V, .S-phase alternator, exciter and condenser. A copy of

the specification (in French) may be seen on application to the
i Department of Overseas Trade (Room 48), 35, Old Queen Street,

i
S.W.I.

I January 19th. The Belgian Post and Telegraph authorities at

[

La Salle Madeleine, Brussels. Supply of telephone commutators
I

and other telephonic apparatus. The specification (No. -'iLi) may
t
be obtained for 1.75 francs from above address.

Antwerp.—February Ist, Municipal authorities. Transformer
:
set with switchboard for a transformer cabin at the docks. Copies

' of the specification may be obtained for 3 francs from the Hotel de
Ville, Antwerp.

Edinburgh,—January 24th. Electricity Supply Depart-
ment. Circulating water pipes and valves for the Portobello
generating station, Specification No. 30. (See this issue.)

Halifax. — February 3rd. Electricity Department.
Twelve months' supply of stores, including electric lighting
fittings and accessories, cables, Y.I.R., and phosphor bronze, tele-

phone wire, e.h.p. and l.p. cables, meters, cScc. (See this issue.)

India.

—

Meerut.— January 17th, 1921. Government
of United Provinces hydro-electrical installation. Generating
station equipment, including workshop equipment, h.t. trans-
mission and distribution (overhead equipment, including poles),

sub-station equipment, pumping station equipment and piping, &c.
Mr. 6. McHoey, sanitary engineer to the (Jovernment, United

1
Piovinces, Allahabad.

—

RetUers Trade Service (Bombay).

London.

—

Hammersmith. — January 21st. Electricity
Department. Three or more water-tube boilers capable of supply-
ing 150,000 lb. of steam per hour. (See this issue.)

Manchester.—January . 24th. Electricity Committee.
Six motor-driven circulating-water pumps ; three motor-driven
boiler feed pumps and one mo'.ordriven pump for weight-tank
sump. (December 24th.)
January llth. Tramway Committee. Electric welding equip-

ment for the welding of tramway rail joints. J. McElroy, Manager,
55, Piccadilly,

Natal.

—

Durban.—January 26th. Corporation. Supply
of telephone cable, paper sleeves, concrete pipes, and various
telephone and miscellaneous accessories and materials.

February 16th. One l,G00-kW rotary converter with trans-
formers and switchgear. Specifications of the above may be
consulted on application to the Department of Overseas Trade, 35,
Old Queen Street, E.C.

New Zealand. — Napier. — January 1 7th. Borough
Council. One 500-kW electric generating set. Copies of the
specifications and blue prints may be seen at the Department of
Overseas Trade, 35, Old Queen Street, S.W.

Rhodesia.— Salisbury. — January 13th. Municipal
Council. Electric generating plant, switchgear, cable and con-
verters. Specification (£3 3s.) from the Council's Consulting
Engineer, Royal Chambers, Johannesburg, A copy of the specifica-

tion may be consulted at the Department of Overseas Trade
(Room 48), 35, Old Queen Street, S.W.I.

South Africa

—

Johannesburg.—January 31st, 1921.
Rand Water Board. Supply and erection of steam boUer, super-
heater, stoker, economisers, &c., steam turbo driven centrifugal
pumps, condenser, &c., for the Swart Kopjes pumping station.
Copies of the specifications, kc, and forms of tender can be seen
on application to the Machinery Section, Department of Overseas
Trade, 35, Old Queen Street, S.W.

CLOSED.
Blacicpool.—Electricity Committee. Park Royal Engin-

eering Co., for switches in connection with the h.p. switchgear for
transformer chambers, and the Metropolitan-Viokers for h.p.

switch.

Halifax.—The Tramways and Electricity Committee.
Recommended :

—

Babcock A Wilcox, Ltd.—Two cross-type marine boilers sup«TheaterB
•tokers, chimneys, and fans, at electricity works; £28,340.

E. Green A Son, Ltd—Two economisers, each consisting of 340 tubes, for
above boilers ; £4.498.

Invergordon (Ross-shire).—Electric light installation,

the Academy ; E. Spell, £194.

London.

—

Stepney.—Electricity Committee. Accepted :

—

Coal supplies

—

3,000 tons Ibstock D/S nuts, at 24s. Id. per ton ; 3,000 tons Hawkins Can-
nock nutty slack, at 23s. 9d. ton ; 2,0C0 tons West Cannock nutty slack,
at 44s. 3d. ton ; 5,200 tons Walsall Wood washed beans, 458. ton.—E.
Poster & Co. One barge J in. Peasley slack, 24s. Id. per ton.—Brad-
bury, Son & Co., Ltd. 190 tons Cowdenbeath rough slack, at 53s. 7d.
per ton; 240 tons rough small, 45s. 6d.—E. Foster A- Co.

Cable—
J mile "007 sq. in. lead-covered cable, £74 10s. ; ^ mile eaoh twin and 3-core

armoured cable and J mile *04 sq. in. 3-core armoured cable, £829.

—

W. T. Henley's Telegraph Works Co., Ltd.

Morecambe.—Electricity Committee. Tudor Accumu-
lator Co.—Repairing battery at the East Street battery station,

£291.

Manchester.—Electricity Committee.
High and low-pressure valves.—Dewrance & Co., Ltd., J. Blakeborough

and Sons, Ltd.
High and low-pressure piping.—Alton & Co., Ltd.
Overhead distribution work on the Gorton Mount and Mount Road

Housing Estates.—British Insulated and Helsby Cables, Ltd.
Cable.—G. N. Haden 4 Sons, and Pirelli-General Cable Co., Ltd.
Electric tipping truck.—Electromobile (Leeds!, Ltd.
Transformers at Barton Power Station.— Metropolitan-Vickers Elec-

trical Co., Ltd.
Sub-contractors : Oil-coolers and oil pumps, Power Gas Corporation,

Ltd., and Pulsometer Co.
Two transforming plants at Stuart Street and High Street sub-stations.

—

Metropolitan-Vickers Electrical Co., Ltd.
Sub-contractors : Fans, Davidson A Co., Ltd.

Transformers at Oldham Road "B" sub-station.—Ferranti, Ltd.
Sub-contractors; Fans, Davidson A Co., Ltd.; motors and s^vitchgear,

British Thomson-Houston Co., Ltd.
Water screening plant at Barton Power Station.— F. W. Bracket A Co.,

Ltd.
Sub-contractors ; Driving chains, Brampton & Co., Ltd. ; reducing gear,
Northern Manufacturing Co. ; motors and switchgear, Metropolitan-
Vickers Electrical Co., Ltd. ; lifting tackle, Young & Co.

Motor generator plant, Ac, at Barton Power Station.—Bruce Peebles
and Co., Ltd.

Sub-contractors : Rotor starter and switchgear for motor, G. Ellison and
Co. ; shunt-field regulator and generator. Bray, Markham & Reiss.

One battery "milking" motor-generator and switchgear, Ac.—General
Eleclric Co., Ltd.

One pressure-testing motor-generator and switchgear.—Electric Con.
struction Co., Ltd.

Salford.—Electricity Committee.
One 110 kVA transformer, £300; one 600 kVA ditto, £1,182: one 6,600 V

switch cubicle, £266; spare and rotor parts for No. 2 torbo-altemator,
£4,400.—Metropolitan-Vickers Electrical Co., Ltd.

Stirling.—Town Council,

months ; W. and T. Marshall.

Electrical work for 12
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Turbine Furnace Contracts.—The Turbine Furnace
Co., Ltd ,ot o. BultJe Row, London, EC 4, have reoeivai an order

for two sets of turbine furnaces for B ibcock typa boilera. from the

Hexham Electricity Supply Co., of Hexham.

Wellingborough.— Board of Oiiardians. Cable and elec-

tric liffht wiringr, laundry ; Wellingborough E'ectrio Supply
Co., £170.

FORTHCOMINQ EVENTS.

Junior lastitution of Engineers. — fViday, January 7tb. At the Caxton
Hall, WeBtminster. At 8 p m. Lccturette on "The Indicator: Its Use
and Application," by Mr. H. G. Pusey.

Friday, January 14th. At Caxton Hall, Westminster, S W. At 8 p.m.
Chairman's address, "The Tides: Their Cause, EITect and Use," by Mr.
B. E. Dunbar Kilburn.

Birmingham and District Electric Club.—Saturday, January Bth. At the
Grand Hotel, Colmort- Row. At 7 p.m. Presidential address, by Mr. A. C.

Wvnm-.
Hoyal Institution of Great Britain.—At Albemarle Street, W. At 8 p m.

Christmas Lectures—" The Haunts ot Lite"—by Prof. J. Arthur
Thomson :—Saturday, January 8tli. "Tin Conquest of the Land."
— Tuesday, January 11th. "The Mastery of the Air."

Institution ol Post Office Electrical Eigineers (London Centred—
.Monday, January 10th. At the Royal Society of Arts. John btreet, Adelphi.
At 6.!i0 p.m. Paper on "Pour-wire Telephonic Rep3ater Systems," by
Mr. C. Robinson.

Electricity Commissioners.—Tuesday, January lltb. At the Town Hall,

Bristol. Iniiniry with regard to the West of England E'ectricity District.

Institute of Marine Engioeers.—Tuesday, January llth. At the Institute,

the Minories, E. At 6.30 p.m. Paper on " Eleotronomy," by Mr. W. B.

Sayerd.
Association of Engineers in-Charge.-Wednesday, January 12th. At St.

Bride's Institute, Bride Lane, E.C. At 7.30 p.m. Paper on "Pulverised
Fuel." by Capt. F. S. Shaw.

British Ignition Apparatus Association.—Welneslay, Jmuary 12th. At
the Trocadero R'.staurant, Piccadilly OircuB, W.l. At 7.30 p.m. Annual
dinner.

Manchester Wireless Society.—Wednesday, January 12th. At the Albion
Hotel. At 7.:!0 p.m. Discussion on "High Frafiuency Currents." To bj
opened by Mr. J. McKernan.

Paisley Association of Electrical Engineers.-Wednesday, January ISth.

At the Technical College, George Street. At 7.30 p.m. Paper on "The
Pr jgresi of Lighting," by Mr. C. J. Gregg.

Boyai Society of Arts.—Wednesday, January 12th. At John Street, Adelphi,
W C. At 8 p.m. Lecture on "Industrial Fatigue," by Dr. C. S.

Myerj, F.R.S.

Chelmsford Engineering Society.—Thursday, January 13th. At the East
Anglian Institute of Agriculture. At 7 pin. Paper on " Polyphase Induc-
tion Motors," by Mr. P. Huggins.

Belfast Association of Eogiaeers. — Thursday, January ISth. At the
Municipal Technical Institute. At 6 45 p.m. Pap^r on " Riilway Con-
stru:;tion in France during the War," by Major R. M. McCr.^ary.

Institution of Electrical Engineers.—Thursd .y, January 13th. At the
Instrtution of Civil Engineers, Great George Sireet, S W. At 6 p.m.
Twelfth Kelvin Lecture, " Electrons," by Sir Wm. Bragg, F.R.S.

North - Midland Centre. — Tuesday, January llth. At the Hotel
Metropole, Leeds. At 7 p.m. Visit of the President, Mr. LI. B. Atkinson.

Scottish Centre.—Tuesday, January llth. At the North Brit sh
Station Hotel, Edinburgh. At 7 p.m. Paper on " Range of Wireless
Stations," by Capt. R. C. Trench.

Dundee Sub-Centre.—Monday, Januiry 10th. At the University
College Engineering Dipirtmeut. ' At 7.30 'p.nv. Lecture on "Electric
Driving of Jute Factories," by Mr. W. Sutoliffe

South-Midland Centre.—Wednesday, January 12th. At the Univer-
sity, Birmingham. At 7 p.m. O -dinary Meeting.

Sco tish Centre iStudents' Section).—Friday. lanuary 14th. At the
Royal Technica' College, Glasgow. At 7.30 p.m. Paper on " Alternating
Cur.-ent compared to Direct Current for Distribution and Supply," b? Mr.
R. R Birch.

Edinburgh Electrical Society.—Friday, January 14th. At the Philosophical
Insti'ote. At 8 p.m. Papjr on "Some Notes on Cables," by Mr. vV. F.
Mitchell.

National Association of Supervising Electricians.—Saturday, January l.'ith.

At the Holborn Restaurant. Atti.30p.m. Annual dinner.

The Electrical Contract'>rj' Association.—Wednesday, Januai? 19th. At
the Connaught Rooms, Great Queen Street, W.C.3. Annual dinner.

NOTES.

The '' Electrical Review " Index. — The Index to

Vol. LXXXVII of the Electrical Review, which will shortly be
printed, will be suppliei only to those who, through the post,

Bpecially apply for it. To such it will be supplied for 6d.. post
free. Any reader or advertiser, a'; home or abroad, who requires a
copy for binding or for other purposes, is asked to make early
application therefor to the Publisher, Electrical Review,
4, Lu^frate Hill, London, E.C. 4.

British Oil.—At the recent meeting of Messrs. Oilfields

of England, Ltd., it was stated that drilling for oil had begun at

Kelham, Notts.

An isolated " picked " of oil ha? been struck at Heath, near
Chesterfield, in the same district as Hardstoft, where oil has been
fliwing slowly since May, 19111.

A British company is reported to have ob\:ained oil onoessions in

Thrace from the Greek Government.

Correction.— In our leaderette on "Electric Supply
Agreements with Local Authorities," on p 834 of our last issue,

the ninth line from the end was accidentally dropped. The sentence
should read :

'' It was apparently supposed by the local authority
in making the agreement that it had authority to indicate to the
Supply Company what it should charge private consumers."

Fire.—A fire occurred at Mesf rs. Crjmptin it Co.'s works
at Chelmsford on Tuesday night, an isolated building, used as an
oil and paint stores, and its contents, being partia'ly burnt out.
The manufacturing shopa were not affected and no delay will be
occasioned to the orders in hand.

Service Notes.—It is oflTioially intimat<?d that Naval
electricians who are with in threeyearsofrompleting their service for

pension, or within three years of completing the'r first engage-
ment, and do not wish to re-engage, will not ba required to

reqnalify at the Torpedo School. Should they decide to re-engage

they will have to re-qualify. Ths following warrant telegraphists

have been appointed to the ships named :—Mr. G. Cadman, to the
destroyer Stiiart„ flotilla leader ; Mr. C. E. Robson, to the ]'iiiori/,

Nelson's old fligship at Portsmouth ; and Mr. R. P. MacDonald, to

the destroyer Sjienrer— aU from New Year's D^y.

Educational. — Vehiclk Driveu.s' E-xamixations.—
The fifteenth annual examinations, organised by the Commercial
Motor Users' Association, with the object of encouraging drivers

to take a personal interest in the driving and condition of their

vehicles, will be held during the last week of April next, says The
Times. Hitherto confined to London and the Home Cc unties, these

examinations will now be open to any driver in Great Britain, and
will be held in various provincial centres. They will be divided

into three classes, each w!th sub-cl isses for steam, pjtrol, and
electric vehicles. Full particulars may be obtained from the
General Secretary of the Aso;iation, 50, Pall Mall, S.W. 1.

Six Chinese naval officers a-e taking a two years' course in

practical wireless telegraphy at the Ma-coni works at Chelmsford.

Fatalities.—On December 24th, an employe of Messrs.

Jonas & Colver, Ltd., of Sheffield, named Booth, was cleaning a

part of a high-pressure switchboard, when he fell, and came into

contact with the " live " portion of the Ixjard, with fatal results.

The firm was subsequently charged at Sheffield City Police Court
with negligence, in that the power was allowed to be on the

bo ird while work wai being ciirried out. The firm plesided "Not
guilty," and stated that the deceased man should have spoken to

his superior heioie attempting to go inside the switchboard " cage."

A fine of £30 was imposed.

While Alexander William Burnside (21), an electrician, residing

in Leith, wa3 engaged measuring a wall at the sub-station of the

Atlas Steel Foundry, Rathgate, his head c ime in contact with a

charged wire, which caused instantaneom death.

The Hooslng Problem and Smoke Abatement.—The
Ministry ff Health has issued an interim report of the Committee
on Smoke and Noxious Vop:)urs Abatement (Cmd. 755, price •2d.

net), which has b:en submitted with a view to securing the adop-
tion of improved methods of heating in connection with the great

housing schemes which are now in progress. This Comm'ttee was
originally appointed in 19U, but its operations were interrupted by
the war ; it was reappointed in January last

The report points out that at least 50 par cent, of the total smoke
nuisance is cue to domestic chimneys—even in industrial areas

—

and that domestic soot is more deleteiiou3 than factory soot,

because it contains more tar. Evidence is quoted showinar that

smoke has a sericu? effect on the health of the community, on the
growth of plants, on live stock, and on buildings. The extra cost

of hcu'ehold washing in Manchester, compared with Harrogate,
allowing for the difference in population, is stated to be no less

than £!9O,00O a year for fuel and materials alone, disregarding

labour. Various methods of heating are considered, and electricity

is commended for cooking and heating, but " the high price at

present charged for electricity in many localities" is regarded as

an obje3tion to its adoption : no mention, however, is made of the

high p-ice of co^l and gas, or of the fact that the relatire cost, and
not the absolute cost, shoula bs considered. Central heating by
steam or water is commended ; it has been carried out in some
important housing schemes. Where the heating installation is con-

centrated, the cost is sa'd to be almost the same as the cost of a

separate installation in each house, and the upkeep and running
expenfes can be covered by a rent charge of Is. p;r houje per

week, which in the case ot tenement houses or blocks can
be reduced to 6d. It is recommended that not more than
one coal gra'e should be installed in any house built

with the aid of the Government sub,idy, and that the

Central Housing Authority should decline to sa-ction any
scheme in which specific provision is not made for 1 he adoption

of smokeless methods of supplying heat
;
the practice followed

by some municipal authorities of overcharging for ga? and elec-

tricity in order to secure profits for the relief of the rates is

condemced.
We may remark that the use of electricity in connection with

many of the new housing schemes is hindered by the low price*

quoted by the ga? suppliers for equipment, doubtless with the

intention of recouping themselves by way of the charges for gas,

whilst on the other hand, electricity supply authorities are not
making efforts to meet this form of competition by offering a low
tariff for heating and cooking. We commend to the notice of the

latter the admirab'e exampie of the Xorth-East Coast companies,

whose electiic house? at Billingham were described in our issue

of October '2!tth. 1'.'20. Material economies can be effected in

the cost of the buildings by the omission of fireplaces and fl'ies,

and the provision of electrical apparatus for heaticg and cooking,

as well a,», of course, for lighting, should add very considerably to

the attractions of the new houses.

Russian Scientists.—We have received from the

British Committee for Aiding Men of Letters and Science in

Russia, a letter inviting subscriptions to a fund for providing

literary and scientific men in Rissia with the works they need
;

they hive seen no European publications since the revolution.

Cheques made out to tlie Treasurer, Mr. C. Hagberg Wright, should
be addressed to the above Committee at the British Science Guild
Offices, 6, John Street, Adelphi, W.C. 2,



Vol. 88. No. 2,250, januabt 7, 1921.] THE ELECTRICAL REVIEW. 21

The Federated American Engineeriag Societies. — At
the fir* meeting of the Uouncil on November 19th,- Mr.
Herbert Hajver, former Food Administrator and president

of the American Institute of Mining and MetallLU'gical En-
gineers, was elected president of the governing body, the

American Engmeering C-ouncil. The meeting was attended
by delegates from all but one of the 21 charter-memljer societies

and by some representatives of bodies that expect to become
charter members.
One of the first activities of the new body will be a survey

under Mr. Hoover's direction to determine quantitatively the
amount of waste motion in industry. Included in this survey
will be the threefold waste in production occasioned by (1)

intermittent employment, ('2) non-employment arising in shift-

ing industrial currents, and (3) strikes and lockouts.

It was decided to elect only 20 members of the executive
board of the Council, leaving four vacancies to be filled by
other societies which might later become charter members.
On the basis of membership the national societies were entitled

to 14 members on the board and the local regional and State

organisations to the remaioing six places by districts. Wash-
ington, D.C., was chosen as the place to estabhsh head-
quarters. It was decided to extend until .July 1st, 1921, the

time within which societies may become charter members.
A report by the committee on plan and scope indicated a

number of activities, many of which were inherited from the

Engineering Council, in which the new organisation could

well engage. The executive board appointed Mr. L. P. Alford

as its temixirary secretary.

It is reported that the American Society of Civil Engineers,

which voted not to become a charter member of the Federated
American Engineering Societies, has taken steps to hmder
the functioning of the new American Engineering Council

of the Federation by trying to perpetuate the old Engineermg
Council.

British and American Generating Practice.—One of the

main objects of the recent tour of the U.S.A. which was
made by Alderman Dagnall, chau-man of the Manchester
Electricity Committee, and Mr. S. L. Pearce, the city's elec-

trical engineer, was, says the Manchester Guardian, to ascer-

tain if any desirable points in American practice could be

incorporated in the design of the new Barton generating

station. In an interview which Mr. Pearce gave to a repre-

sentative of the above-jnentioned newspaper, he is reported

to have said that whilst he came across many features that

could be embodied in the Barton scheme, he saw nothing
to induce him to fundamentally alter the lay-out. The station

with its 150,000 kw. total capacity compares with the Du-
quesne station, at Pittsburg, U.S.A., of 360,000 kw. ultimate

capacity supplied by six 60.000-KW. sets. Large American
generating sets have not been a complete success, and there

is a tendency to proceed more slowly and generate with sets

of a more moderate capacity. The explanation given was
inability to obtain proper materials during the war period.

No faults in design are admitted, but Mr. Pearce is not
prepared to accept that statement. He, however, states that

the Americans are much keener on extracting the utmost
power from their boiler houses. There is much likelihood, Mr.
Pearce thinks, that pulverised coal will become the boiler

fuel of the future. Americans are awaiting the results of

•the trials in the Milwaukee stations: in Manchester they may
wait, or investigate on their own at Stuart Street later on.

"It is certainly a thing we shall have to consider."
" Another matter that interested me," said Mr. Pearce,

" was the public steam-heating systems in many American
cities, particularly in New York and Detroit. We have done
a little bit of warehouse and office block heating from Dickin-
son Street with exhaust steam, and have tried to make it

a by-product supply from the power station. They started
in exactly the same way in the States, but they found out,
as we found out, that it is next to impossible to run the
supplies of electricity and steam together, because the loads
are not coincident with the times of demand. In America
they have now independent steam-heating stations, owned
and controlled in some cases by the electrical companies."
Mr. Pearce sees no reason why something of the sort should
not be done in Manchester, though the great difticulty would
be to find room under the streets for the steam pipes ; however.
the boilers at the Dickinson Street station could well be used
for the purpose when that station ceased to he required for
generating purposes. It would be difficult to dogmatise from
American experience as the conditions there were so difTprent.

The electrical undertakings in the States were operat«d by
companies—it was an exception for the municipality to own
and control the public utility services—and in all intercon-
necting schemes the companies act«d in a spirit of voluntary
co-operation. ,A striking example was in Ohio where some-
thing like oOO.lXIO kw. of po\\er was interconnected. Tlie
ovitstanding scheme, however, was the interconnecting of the
whole of the eiectricnl undertakings on the Atlantic seaboard
from Maine to Washintrton—an area 400 miles long and 1.50 to
200 miles wide. " The thing that struck me," said Mr.
Pearce. " was that it apparently paid certain undertakings
to shut down their 'iwn plant and buy power from stiitions

80 or 90 miles away." In cable transmission, .said Mr. Pearce,
America was 10,000 volts behind this country in pressure—
28,000 against .33.000—but overhead transmission there
ranged from 33,000 volts to lfi.5,000 volts, and contracts had

been placed for overhead lines to operate at 220,000 volts.

This country, however, was much restricted in the use of over-

head transmission, and whilst not ruling out entirely the

possibility of its use in South-east Lancashire, Mr. Pearce
expressed the opinion that it would be found possible to

use the cable system for higher pressures than 33,000 volts.

He doubted whether the requirements of the particular area

would ever call for a higher transmission voltage than

66,000. The transformer sub-station in the States, Mr. Pearce
proceeded, was usually of the outdoor type, and the apparatus

was built to withstand all atmospheric conditions. No build-

ings were requii'ed. Manchester v\ould no doubt adopt the

system to a limited extent. America's choice in converter sub-

stations was between two types—the remote controlled and
the entirely automatically operated—the object of both designs

being to cut down operating expenses. It was almost uncanny
to see in those converter stations machinery working with

the same certainty of proper movement as if a skilled attendant

were in charge. America, generally speaking, was very keen

on automatic control, and the human agency in the working
of telephones was being replaced as quickly as the newer
system could be installed. Enormous contracts were in hand
all over the United States.

An interim report by Aid. Dagnall and Mr. Pearce, very

much on the same lines as the foregoing, was received and
approved by the Electricity Committee on .January 5th.

A Remarkabie Test.—To convince an Australian buyer

of the efficiency and duiabdity of their '' Elect " iron, the Electric

Heating Co , George Street, Croydon, ariarged the following

test :—A 6-Ib, iron was mounted on a wood plank 14 in, wide and

4i in. thick, and the current was switched on. In 13 hours the

iron, which had become a white-hot mass of metal, had burned its

way through the board, and although the wooden handle was
destroyed and the nickel plating removed, the element was as

soand aa before the test and the following day a pint of water

was boiled on the iron.

The illustration shows the boaid and the iron after the test.

We are told that the test was successful in convincing the buyer
of the excellence of the " Elect " iron.

Water-Power Notes.— Some useful notes on the points

to be taken into consideration when choosinff sites for water
turbines are given in a leaflet issued by Sir W, G. Armstrong,
Whitworth & Co. The first is the determination of the head, i.e.,

the vertical distance between headwater and tailwater level, also

stating it possible the variations of the head and tail water levels ;

(2) what h.p. is required, and into how many units the total power
is to be divided ; (3) available water supply in cubic feet per

second ; (4) is there always sufficient water, or is the supply liable

to ran short .' C5) is the water supply clean, or does it contain sand
or other foreign matter .' (6J what has the turbine to drive, and is

there any particular desire for a special speed .' (7) is a horizontal

or vertical shaft turbine lequired (bevel gears must be avoided if

possible) ? (8) is the water led to the tuibine through a pipe line or

an open flume .' (!') how long is the pipe line, and is the diameter

decided upon .' (.10) what is the height from the turbine to low
water level (the suction head for Francis turbines ought not to

exceed 20 ft. vertical. The altitude at which the turbine is to be

installed is a factor) .' (11) if possible give a sketch showing the

site, and also one showing the position of the power station in

connection with the pipe line, flume, taU race and dam ; (12) in

the case of small units, is an oil pressure governor required, or will

regulation by band be resorted to ?
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Appointments Vacant.— Borough electrical engineer

(£400), for the Limerick Corporation ; charfje engineer, for the

Paisley Corporation Electricity Department ; teacher of electrical

encineerinfj, for the East Ham Technical Institute Evening

Olaaaea ; accounts clerk (&2M'), for the Wolverhampton BorouRh

Council Electricity Department; relief charge enirineer (SOs. +
war bonus, at present total remuneration about US Bs.). for the

L.C C. Tramways Department ;
junior assistant, for the Borough

of Bacup Electricity Department ;
gas engine attendant and

electrician, for the Shettield Water Works ; temporary charge engi-

neer (Is. lUd.), for the Alderahot Urban District Council Electricity

Works
;
plumber-jointer, for the Stepney Borough Council Elec-

tricity Department; assistant engineer (£300), for King's College

Hospital ; 1 1. plumber-jointer, for the Wolverhampton Corporation

Electricity Department. See our advertisement pages to-day.

INSTITUTION NOTES.

Institution of Electrical Engineers

—

Informal Meeting —
An additional informal meeting will be held on .Tanuary 24th, for

the purpose of discussing in what ways the Institution can be

made more useful to its members. This will give an opportunity

to members who made suggestions at the recent meetings in con-

nection with the increase of subscriptions to put forward their

views on the subject.

As it is expected that the attendance at this meeting will be

larger than usual, arrangements have been made for it to be held

at the Institution of Civil Engineers, at 6 p.m. (instead of at the

Chartered Institute of Patent Agents, 7 p m.).

NoBTH Midland Centre,—At the drst meeting of the 1920-21

session of the above Centre, which was held on December 14th,

the chairman, Mr. C. J. Jewell, announced that Mr. LI. B. Atkinson,

president of th? Institution, had promised to address the members

of the Centre at Leeds on January Uth.

Association of Engineers and Managers of Electrical Under-

takings In Australia.—The third annual Conference of this Asso-

ciation was held in Adelaide, from October 5th to 8th. Reports

were received from Committees appointed to draw up standards

or low-pressure line insulators and consumers' service fuses.

{Committees were appointed to draw up standards for line insulators

or 6,000 V, also for standard line construction for Australian condi-

tions. The next Conference is to be held at Hobart, in November,

1921.

—

Australian Mining Standard.

The Faraday Society,—At the annual general meeting, on

December 13th, 1920, the following officers and Council were

elected to serve for the coming year :

—

President—Vioi. F. W. Porter, F.R S.

Vice-Prexideitts.—'^T. W. E. Cooper, Prof. C. H. Deach, Dr. J. A.

Harker, O.B.E.. F.R.S., Mr. Emil Hatschek, Prof. T. M. Lowry,

C.B.E., F.R.S., Dr. E. H. Rayner, Dr. G. Senter.

Treasurer.—HIt. Robert L. Mond, F.R.S.E.

amnciL—Hr. A. J, Allmaud, Dr. H. Boms, Prof. W. C. McC.

Lewis, Mr. Harold Moore, O.B.E., Prof. J. R. Partington, Mr. C. C.

Pateraon, O.B.E., Prof. A. 0. Rankine, Sir Robert Robertson, F.R S.,

Sir T. Kirke Rose, Dr. W. Rosenhain, F.R.S.

Iron and Steel Institute.—The annual meeting of the Institute

will take place on Thursday and Friday, May .5th and 6th, at the

Institution of Civil Engineers.

The latest date for receiving applications from candidates for

election is March lOth.

The annual dinner will be held on May 5th, at the Connaught
Rooms, Great Queen Street, W.C. Particulars of the cost of the

dinner and details of the arrangements will be circulated later.

the electrification of the line to Watford. His successor is Mb.
Arthur Watson, of the L. i: Y. Railway.

Halifax Tramways Committee, in re -affirming a previous

decision (referred back by the Town Council) to appoint Mb. J. W.
Galloway, tramway engineer, as general manager, at a salary of

£700 for one year—the matter then to be re-considered—has also

recommended that £250 per annum, for three years, be paid to

Mr. J. I). Cairo, traffic manager, who is not, in consequence of

illness, fit to resume his duties, and that at the expiration of such
period the question be riviewed.

Bolton Town Council Cieneral Purposes Committee has decided

not to grant applications made by Corporation officials in the

electricity, tramway, and other departments for increases of

salary, on the ground that the position was sufficiently met by the

grant of the Civil Services war bonuses recommended by the
National Whitley Council last May.
Mb. H. Carby-Thomas, A.M.I.E.E.. has been appointed to a

commission in the Regular Army, with the rank of Captain, for

duty with the Royal Corps of Signals. Captain Carey-Thomas,
who held a commission prior to the war in the London Army
Troops, R.E.(T.F), served in France continuously from October, 19 14,

to May, 1918, and was mentioned in Lord (then Sir John I French's
dispatch of January, 1910. In May, 1918, he was appointed
Assistant Director of Army Signals at G II Q. the Forces in Great
Britain, with the rank of Lieut.-Colonel, and at a later date held

the appointment of Chief Signal Officer, H Q. Western Command,
Chester.

Mb. R. H. Cbidge, B.So.(Eng.), has left Messrs. Electro-Metals,

Ltd., and joined the Harding Co. as a specialist in pulverised

coal and industrial grinding.

Stepney Borough Council General Purposes, Staff and Education
Committee recommends that in consideration of the extra work
performed for the electricity undertaking by the -borough
treasurer, a sum of £100 per annum be paid to him as from
April 1st last ; and that in lieu of the salary and bonus now being
paid to Mb. A. J. Squire, the deputy commercial manager in the

electricity supply department, he be paid a consolidated salary of

£700 per annum, as from June 1st, 1920, rising by annual incre-

ments of £25 to £750.

Obituary.

—

Mb. C. J. Gale.—The death occurred on December
29th, of Mr. C. J. Gale, secretary of the Topsham EL. Co., Ltd.
He was 55 years of age, was a member of the Topsham Parish
Council, and a Paat-Master of the Brent Lodge of Freemasons.

OUR PERSONAL COLUMN.
Ths Editort imrit» lUotrioal tnginetrt, wlnthtr oonn*ot»d with tht

Uohnioal or tha oommeroial tide of the profeition and induttry,

alto lUotrio tramway and railway offioia.li, to keep riaderi of the

EliBOTBIOAJi Bbvibw potted at to their mnveme'ntt.

The New Year Honours,—Amongst the recipients of honours in

the list published on January 1st we notice the following :—SiB

W. Beardmore, Bart., to be a baron ; Sir Joseph Hewitt to be a

baronet, for notable services rendered in the Coal Controller's

Department; Mb. P. R. Rylands, President, and Mr. E. F.

Oldham, Deputy Chairman, of the Federation of British Industries,

Mb. A. R. Duncan, Coal Controller, and (apt. L. de L. Wblls,
late Chief Officer of the Metropolitan Fire Brigade, to be

knights ; Col. J. W. Pbinole, Chief Inspecting Officer of

Railways, Ministry of Transport, to receive the C.B. ; Mu. G. R.

Olabke, O.B.E., Indian Civil Service, Director- General of Posts

and Telegraphs, to receive the C.S.I. ; Mb. W. H. Massev to receive

the M.V.O. (Fourth Class). Practically every profession except
engineering, as U9ual, is well represented in the list ; in fact.

Sir W. Beardmore and Mr. Massey appear to be the only members
of the engineering fraternity whose names are in the list.

On Dacember :ttst Sir Thomas Williams retired from the post

of general manager of the L. k N.W. Railway. He will become a

member of the Board of Directors. Asked by a representative of

'J'he Times what he considered the most far-reaching change in the

railway in his experience of nearly 60 years, he said that this was

NEW COMPANIES REQISTERED.

G. W. Higgins & Sons, Ltd. (172,253).—Private company.
Registered December 24th. Capital, f3,00U in £1 sharts. To carry on tlic

business of shop fitters, cabinet makers, upholsterers, builders, painters, de-
coratorB, sanitary and electrical engineers, &c The permanent directors are ;

G. \V. Higgins (governing director and chairman), 22, Connaught Street, \V.2;
S. G. Higgins (managing director), 33, Pope's Grove, Strawberry Hill; Mrs.
F. Higgins, 22, Connaught Street, \V. 2. Registered office : 34, Connaught
Street, W, 2.

Controls, Ltd. (172,218).—Private company. Registered
December 23rd. Capital «1,000 in £1 shares. To carry on the business of
makers of and dealers in flexible wire and rod controls, throttle and ignition
controls for internal combustion engines, gear and brake controls for auto-
mobiles, motor and other cycles, aircraft, ship telegraphs, and switchboards,
mechanical, electrical, and consulting engineers, &c. The subscribers (each
with one share) are: VV. Mair Rolph, 66, Piccadilly. \V.. engineer; F. Hay,
:). Lincoln's Inn Fields. W.C, solicitor. W. M. Rolph (director of Hatchetls
White Horse Cellars, Ltd., Simms Motor Units (IWO), Ltd., Standard Insulator
Co., Ltd., and Gerrett & Co., Ltd.) is permanent governing director, with
£200 per annum as rcmunoration. Secn-tarv : L. S. Thompson. Registered
office : 66. Piccadilly, W.

Women Engineers.—Atalanta, Ltd., has been registered
ith

the bu
and electr

£1 sha To carryThe obje.

in automobile
engineers, founders, smiths,
was suggested by members

other cycles, car

machinists, &c. The formation of i

of the Women's Engineering Soci(

women skilled in different branches of the engineering profession. The first

directors are : Hon. Lady Katherine Parsons. 6, Windsor Terrace, Newcastle-
on-Tyne; Hon. Lady Eleanor G. Shelley-Rolls, 21, Eaton Square, S.W.; Miss
Caroline H. Haslett, 46, Dover Sreet, W. (secretarv of Women's Engineering
Society); Miss Annette Ashborrv, 139. Ashby Road, Loughborough: Miss Dora
W. Turner, 139, Ashbv Road. Loughborough; H. Scofield, M.B.E., &c.. The
Technical College, Loughborough; W. P. Johnson, A.R.C,Sc.(Lond.), &c.. The
Technical College, Loughborough. Minimum cash subscription. 60 per cent,

of the shares offered to the public. Secr;tarv : Miss Dora W. Turner. Solicitor :

R. J. Evans. Midland Chambers, Princess Street, Wolverhampton. The office

is at .Atalanta Works, Sclbourne Street, I^oughborough.

George Nobbs, Ltd. (172,328).—Private company. Re-
gistered December 30th. Capital. £.5.000 in £1 shares (3,000 8 per ce"nt. cumu-
lative preference). To carry on the business of manufacturers of and dealers

in electrical appliances, &c. The subscribers are : C. G. Nobbs, 50 West Heath
Drive, Hampstead, N.W. II, electrical engineer (1,000 ordinarv shares); Mrs.

F. E. Nobbs, 50 West Heath Drive. Hampstead. N.W. II (5 ordinarv shares).

C G Nobbs is permanent governing director. Registered office : 89, Cleveland
Street, W. 1.

C. A. Beslev. Bailey & Co.. Ltd. (172,282).—Private rom-
panv. Registered "December 2Rih. Capital. £6.000 in £1 shares. To take over

the business of C. A. Beslev. Bailey Si Co.. of Hope Street Lane, Cardiff, and
lo carry on the business of electrical, telephone, heating, sanitary, hydraulic,

nnuor, gas, ventilating, railway, constructional, and general engineers. &-c.

The first directon: are: F. Morgan. Dowlais Arcade. Cardiff; A. Jones, Dowlais
Arcade, Cardiff; C. D. EsnouL 14, West Bute Street, Cardiff; V. A. Bailey

(managing director). Hope Street Lane, Cardiff. Solicitor : L. Francis. 1'2,

Dumfries Place, Cardiff.

Globe Engineering Co.. Ltd. (172,285).—Private companv.
Kigistcred December 28th. Capital, £5,000 in £1 shares. To take over the

business of electrical engineers carried on by Barraclough Bros., Ltd.. at

r. rs.verance Mills. Brighouse. The first directors are: R. M. Brooke, Elstree,

Savile Road, Elland ; A. Dean, 20, Elizabeth Street, Elland; A. M. Lawry,
28, Heath Crescent, Halifax. Registeret) office : Perseverance Works, Hudders.
field Ro.id, Brighouse.
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OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Dale & Hardy, Ltd.—Charge on certain moneys due under
a contract, dated December 9lh, 1D2«, to secure all suins due or to becunie
due ironi company to the charges for goods, sold and delivered bv them.
Holders : Samuel Cutler Si Sons, Lld„ 39. Victoria Street, Westminster.

Rhondda Tramways Co., Ltd.—Satisfaction to the extent
o( £5,400 on December 9th, 1920, o( charges dated March 24lh, 1911, November
13th, 1912, and March 11th, 1915, securing £250,000.

Radio Communication Co., Ltd.—Satisfaction to the ex-
tent ot £15,000 on November 23rd, of mortgage dated April 28lh, 1920 secur-
ing £5,000, and further advances up to a majiimum of £15,000.

Laminated Gears, Ltd.—Issue on December 16th, 1920,
of £t)00 debentures, part of a series already registered.

Hale, Pearn & Co., Ltd.—Satisfaction in full on December
23rd, of mortgage dated January 2rth, 1920, securing £3.im.

Electric Supply Co. of Victoria, Ltd. (66,059) .—Capital
£325,000 in 175,000 preference and 150,000 ordinary shares of £1 each Return
dated October 27lh. 11120. 175,000 preference and 125,000 ordinary shares
taken up. £50,007 paid. £249,993 considered as paid. Morleaees and charees
£118,358. "^ ** ^ •

Salford Electrical Industries, Ltd. (112,599).—Capital
£20,000 in 10,000 preference and 10,000 ordinary shares of £1 each Return
dated November 30th, 1920. All shares taken up. £10,000 paid on the prefer-
ence. £10.000 considered as paid on the ordinary. .Mortgages and charges, nil.

AnglO'Russian Engineering Co., Ltd.—Satisfaction to the
extent of £500 on N'ovember 24th of debentures dated January 17lh, 1917,
securing £2,000.

j . .

eiTY NOTES.

The directors' report for the year ended
Edison Swan June 30th, 19'20. states that the profit for

Electric Co., Ltd. the year was ±'111, .570, plus i'61,710 brought
forward, making j6173,281, out of whicn tho

following payments have been made :

—

Interest on both classes of the debenture stock £17,69U
Seven per cent, dividend on participating preference shares to January

31st, 1920 7,000
Excess profits duty to June 30th, 1918, less munitions levy refund ... 16,615

The balance of £131,976 is to be appropriated as follows :
—

Special munitions plant depreciation 2,844
Expenses of issue of ordinary shares lO.tXIO

Transfer to reserve 5,000
Dividend of 3 per cent, on participating preference shares (making
10 per cent, (or the year) 3,000

Provision for debenture stock sinking fund 5,978

To be ca-ried forward,
1918, and corporatioi

subje. profits duty from June 30th,
2«,82-.t

105,1.54

131,97«

During the year under review the sum of ,£127,550 has been
expended! upon capital account, of which £460 is in respect of

additional building land, £78,268 on buildings, and £48,.s22

on plant and machinery. Extensive additions have been made
to the lamp works, mainly to provide for the manufacture of

gasfilled half-watt lamps; the expenditure upon these buildings
and their equipment amounts to £91,169.

In the earlv part of this year the board entered into an arrangement with
Messrs. Philips' Glow Lamp Works, Ltd., of Eindhoven, Holland, whereby it

las been able to obtain the co-operation of that firm at the Edison-Swan
works at Ponders End in the manufacture of all classes of electric lamps.
The Philips' Glow Lamp Works, Ltd., possesses processes, plant, and machinery
which have hitherto enabled it to manufacture lamps on the most economical
basis, and of the very highest quality. Similar plant. machinor\ , and processes
have now been installed for some months at the Ponders End works of the
Edison-Swah Co., and although the benefits derived from this installation ilo

not, at the date of the balance sheet, reflect in the profits, they arc becoming
apparent, and should very considerably increase the profits in the future. The
directors are satisfied that the arrangement made with the Philips' Glow Lamp
Works, Ltd., will prove beneficial to the company, and under the terms of th»

agreement a separate company will be formed for the entire manufacture of

electric lamps for the Edison-Swan Co., the necessary capital being equally
contributed by the Edison-Swan Co. and the Philips' Co.
Arrangements have been entered into with the Sangamo Electric Co. of the

United States, manuf^turers of high-class electric meters, which they are
producing on an extremely economic basis, and which command a ready sale
in all parts of the world. Lender this arrangement a company is being
formed in conjunction with the American firm, the capital bemg subscribed
by that firm and the Edison-Swan Co., to manufacture similar meters at the

Ponders End works of the Edison-Swan Co., buildings having be.-n erected
for the purpose at a cost of £25,000.

During the period of the war and for some considerable time
after the cessation of hostilities, the stocks of raw materials
and manufactured goods had fallen very low, and in order to

efficiently carry on the company's operations it has been found
necessary to very largely increase these. For this reason,
coupled with the heavy expenditure on new buildings, plant,

(fee., the prospective employnnent of further large sums in

lamps, electric meters, and other stocks, it is necessary that
additional Mpit.al should be provided. The po.sition of the
money market, however, is not sufficiently favourable to

allow of an immediate issue, but so soon as it is possible '>t

will be made. In the meantime it is necessary that the c>ish

resources of the company should be con.served, and under these
circumstances the directors regret that tiey are not able to
recommend the payment of a dividend upon the ordinary
shares, and they, therefore, propose to carry forward the sum
of £105,154, which will be subject to excess profits duty and
corporation profits tax. Should the financial position become
more liqtiid. the directors may be in a position to declare a
compensating interim dividend before the termination of the
financial year.

The Etablissemcnts Maljournal et Bourron
French report a gross proht on the working vear of

Companies. 6,139.140 fr.. and a net profit of 1,345,789 fr.,

which, with the sum curried over from the
previous year, yields an available balance of 1.360,907 fr.

(against 775,707 fr. for the year 1918-1919). Out of this a
dividend equal to that of the foregoing year is declared,
namely, 12 fr. per share. All the items of the company's
balance sheet show improvement, the aggregate for the year
totalling •25,6'20,'24S fr., against 17,943,365 fr. in 1918-1919.
The Syndicat des Mecaniciens, Chaudronniers et Fondeuis de

France has published a resolution passed at a previous meet-
ing that its manufacturing members, in dealing with their
customers, were ready to return to all the usages of credit
customary before the war, notably in the matter of accepted
bills of exchange, presuming, of course, reciprocal equality of
treatment on the part of their clients. To render this step
eti'ective the stamp duty (0.20 fr. per cent.) should, it says,
be reduced, which would result in a larger return from this
duty by reason of the greater volume of business which would
result from the reduction. The Syndicat is an important body,
numbering a thousand members scattered all over France,
and employing over 250,000 workmen. The Lyons Ohambre
de Commerce and the chairmen of the Parisian Chambers
have likewise drawn the Government's attention to the effect

of this tax on restricting trade and the need for restoring
complete freedom to commerce. Only measures of this kind,
it is held, can stave off the oncoming general commercial break-
down.

The Biasilianische Elektrizitats Gesell-

German schaft, of Berlin, which has a share capital

Companies, of 5,000,000 marks, and whose assets are
represented by the telephone system in Rio

de Janeiro, reports general expenses and taxes in Berlin
amounting to 158,000 marks for 1919-20, which sum has been
debited to the Rio de Janeiro Ti'amway. Light & Power Co.
The accounts show no profits, and a dividend has not been
paid since 1915-6, when the shares were disposed of to a Cana-
dian company.
The report of the Berlin Elektrizitats Werke A.G., of Berlin,

whose activity is now limited to that of acting as a trust

for the .\.E.G., states that the undertakings which the com-
pany is interested in yielded satisfactory results in 1919-20.

These include the Leopold Colliery, the Bitterfeld Electro-

chemical Works, and certain supply companies. The accoimts
indicate net profits of 5,788,(X)0 marks, as contrasted with
4,781,000 marks m 1918-19, and the dividend is at the rate of

10 per cent., as against 8 per cent, in the previous year.

The shareholders in the Rlieydt Cable Works Co. have just

sanctioned an increase in the share capital of 10,000,000 to

25.(XK).(KX) marks. At the recent general meeting it was stated

that the augmentation was rendered necessary by the general
development of affairs, and as an instance it was mentioned
that while a stock of from 500 to 600 tons of copper cost

600,000 marks before the war. a sum of from 15 to 18 millions

of marks was now required for the same quantity. It was
also stated that business had become more active in the past
few weeks, and orders were now on hand for several months
forward.

Stock Excliange Notices.—Dealings in the following
securities have been specially allowed by the Committee under
Temporary Regulation 4 (3) :

—

General Electric Co.—78,641 ordinary shares of £1 each,

fully-paid, Nos. 2,033,835 to 2,111,975; and 22,891 7} per cent.
" B " preference shares of £1 each, fully-paid, Nos. 1,600,001

to 1,6'22,891.

The Committee has ordered the following to be officially

quoted :
—

British Electric Transformer Co.—137,500 7 per cent, cumula-
tive preference shares of £1 each, fully paid, Nos. 325,001 to

462,.500.

Provincial Tramways, Ltd.—Final dividend of lOd. per

share (making 7i per cent.) on the ordinary shares for the year

ended September 30th. £10,000 is placed to reserve and de-

preciation account, and £10,000 is provided for excess profits

duty.

Victoria Falls & Transvaal Power Co., Ltd.—Dividend at

the rate of 6 per cent, per annum, less tax, on preference shares

for the six months.

British Electric Transformer Co., Ltd.—Profits for the

half-year ended June .30th last were £36..344, as compared with

the corresponding period in 1919 of £21,419.

STOCKS AND SHARES.

Tdesday Evening.

The New Year opened with strength in most of the Stock

Exchange markets. There was a better tendency shown
amongst the majority of stocks, due doubtless to the fact that

money was being released from deposit and current accounts

where it had lain, for window-dressing purposes, up to the

end of 1920. There is talk in the air of a possible reduction in
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the Bauk Rate, tbouyh in good quarters this revived expecta-

tion is treated cautiously. The present 7 per cent. Bank Rate
has been in force since last April, and the argument in fa-vour

of a reduction iu the rate is that such a step would fit in with

the Uoverumeut's programme for stimulating and encouraging
trade in order to reduce unemployment.
Buoyancy in the War I^oan and other gilt-edged securities

constitutes a useful platform from which the general markets
of the Stock Exchange can step olV to better conditions iu the

New Year. There is certainly more willingness than was dis-

played last month on the part of the public to invest money
in Stock Exchange securities. Forced liquidation has come to

an end for the time being, nor is there much likelihood of its

being renewed in the same measure at all events, as

characterised the pressure of the last six months. These
things make for better markets, and while several ugly niggers

remain in the hedge, Stock Exchange opinion is inclined to be
optimistic, though tempered by the consideration that too great

uncertainty prevails lor the House to look for any especial

expansion of business in the near future.

The Edison Swan Co. has greatly disappointed its share-

holders by passing the dividend for the final six months of the

year. Moreover, there is talk of a probable new issue before
long. The company's profits for last year came to £111.500 as
against i;137,40O for the previous twelve months, when 10 per
cent, was paid. Once agaui it is the money position which
renders distribution of profits inadvisable. The directors state

that should the financial position become more liquid, they may
be able to declare a compensatmg interim dividend before the
termination of the cuiTent financial year. This latter state-

ment is regarded as being in the nature of consolation, and
for its fulfilment everything really depends upon the money
position. The company did reasonably well last year, and in

the ordinary way there would have been a dividend on the
ordinary shares, but, as with the India-Rubber and various
other companies which are issuing their rejwrts just now, the
necessity for keeping cash in hand over-rides the desirabiUty
of paying dividends to shareholders.

This is the kind of thing which it may be feared wil. make
itself unpleasantly conspicuous in reports and statements of

industrial companies dm'ing the next few months. It comes
about as the direct result of the deflation which one can see

now clearly enough was bound to be one principal feature of

war's aftermath. In addition, however, there is the factor of

the coal strike to be taken into account. This had the effect

of holding up trade for several weeks, not only while the strike

itself lasted but for some considerable period previously, when
manufacturers and others declined to enter into contracts, or to

take on any ri.sks except those which were absolutely neces-
sary, having regard to the struggle forced by the coal-miners.

Amongst the firmer markets which the New Year has
brought must be included the market for Home Railway stocks,

where numbers of rises have taken place during the past few-

days. So far, however, Undergrounds have not benefited, and
there is not much doing in the stocks of the companies.
Underground ±'10 shares are 4 lower at 3.5s.

Enghsh Electric S per cent, sis-year Notes, which were
issued at 98, can be bought at 92 or a little cheaper, offering a

return on the money of 8j per cent., with a full interest pay-
ment due on July Ist. The Notes are redeemable in 1927 at

103, or after 192;^ at the same price. A similar yield can be
obtained from the 5 per cent, debenture stock of the Metro-
politan Electric Tramways, which stands at 58, with interest
due April 1st and October 1st. Westinghouse Brake 8 per
cent, first mortgage debentures, which came eut at 95, can be
bought at one or two pomts discount, giving a yield of 8i per
cent, on the money, and being redeemable at par iu 1944 or
earlier. There is a sinking fund to be applied to purchases m
the market, or to drawings at par. The 4i per cent, second
debenture stock of the Brush Electrical Co. is on offer at 56,

affording 8 per cent, on the money, and this is a jjerpetual
security. Calcutta Electric 5 per cent, convertible debentures,
which came out at 95, are obtainable at 93J, giving 5s per
cent, free of tax, equivalent to 7J per cent, on the money,
idlowing for income tax at Cs. in the £. These carry conver-
sion rights into the ordinary shares, between June, 1922, and
June, 1925 inclusive, at the rate of £7 lOs. debenture for £5
ordinary snares. In the preference list, General Electric 7J
per cent. " B " shares can be bought at 18s. 9d. ex dividend,
paying 8 per cent, on the moneyj the company's 6J per cent.
" A " preference at; 176. 3d. offering just over 7i per cent.
County of London Electric 6 per cent, preference have come on
offer at a liiOe over i'8, thus offering 7J per cent, on the
money, w-ith dividends due in March and December. We men-
tion these various issues as showing what is available in the
markets for sound securities of the kind which may appeal to
those who are putting away money for permanent investment
at the b<'j;inning of the year.

Brompton ordinary are i down at oj. South Metropohtan
7 per cent, preference weakened to 138. 9d., and the 6 per cent,
second preference to 12s. City of Ijondon ordinary shares are
1-16 easier at 2ls. 3d., and these are the only changes in the
electricity supply list. County of Ijondon remain at 7J. It is

announced that the company is seeking ParUamentary autho-
rity to constitute its Barking supply into a separate under-

taking. A meeting will be called to take the necessary powers.
Amongst the manufacturmg shares, Edisons fell to 88. 9d., on
the lack of the dividend, but rallied again to lOs. ; the 5 per
cent, debenture stock at 70 is ex dividend. Siemens are easier
at 2U3. 7Jd. Babcock i Wilcox went up 3-lC to 2 5-lG, and
most of the iron, steel and armament shares are disposed to
harden. Armstrongs improved to 198., and Vickers, in wtiich
there is apparently a bear position, recovered to Itjs. 3d. after
dippmg to lis. Gd. the day after the recent meeting.
iu the cable group, Great Northerns gave way to 20, but

apart from this, the general tendency is decidedly firm. Eastern
stocks are all in demand, and it is difficult to get the offer of
any reasonable amouut at the figures quoted in our lists. Mar-
conis recovered to 2 5-16 ex the dividend. Better prices also
have come into force for Radio Common at 98. 6d., and pre-
ferred at 10s. 6d. Other Marconi shares are inclined to be a
little better, though without any particular change in the
prices.

.Anglo-Argentine IVamways first preference are quoted 2J ex
dividend, and the 5 per cent, debenture is easier at 63J.
Mexicans are quiet on the whole. Mexican Ijight and Power
preferred at 22J is 3 points down, but the first mortgage bonds
firmed up to OIJ. Other foreigners are unchanged. Dollar
stocks have been fluctuating a good deal, and are lower on
balance. One of the Stock Exchange features at the moment
is a sharp recovery in rubber .shares, owing to Uie suggested
Credit Export scheme. This, if established, might have tho
effect of bringing in the long anticipated buying of rubber from
Germany and Austria, to the clearing off of the accumulated
stocks of rubber and the re-establishment of the industry on a
profitable basis. Many substantial price-improvements have
occurred this week, although actual business continues to run
on very retail lines.

SHAKE LIST OF ELECTRICAL COMPANIES.
Home ELSOTaioiTY Coxpamikb,

Dividend Price
y ^ Jan. i, Yield
1918. 1919. 1931, BiieorfsU. p.o.

Brompton Ordinary 8 13
6J i £10 4 4

Charing Cross Ordinary .... 4 7 88 — 10 7 4

do. do. do. 4iPre(. .. 4i 4J 33 — 8 8 8

Chelsea 8 4 SJ — 6 8

CitT of London 8 10 1,', — ^\ 9 8 3

do. do. 6peroent. Pret. .. 6 6 17/6 — 6 17 3

County of London 7 8 7i — 10 13 4

do. do. 6 per cent. Pref. 6 8 8 — 7 10

Kensington Ordinary ....6 7 SJ — 906
London Electric Nil SJ 3 — 10

do. do. 6 percent. Prel.... 6 6 3j — 10 18 8

Metropolitan 6 6 Qj — 11 8 8

do. 4* per cent. Prel. .. 4J 4i 2';)id — 8 15 8

St. James' and Pall MaU .. .. 10 12 61 — 9 13

South London 6 6 3} — 9 13

South Metropolitan Pret 7 7 13/9 — | 10 3 8
Westminster Ordinary .... 8 10 4i — 10 10 6

Telbqraphs and Txlbphonbs.

Anglo-Am. Tel. Pret 6 6 75

J

— 7 19

do. Uef 83,6 li 16§ + i 9 10 6

Chile Telephone 8 6 BJ — "B B I

Cuba Sub. Ord 7 7 7 — '10

Eastern Extension 8 10 Hj — 'B 16 7

Eastern Tel. Ord 8 10 152* — <6 U 4

Globe Tel. and T. Ord 8 10 14| — "6 15 7

do. do. Pret 6 6 8i - 7 13
Great Northern Tel 22 33 30 — J 110
Indo-European 13 10 80 — 8 6 8

Marconi 36 35 3^ + i
Oriental Telephone Ord 10 IJ 3,;j — "6 4

Dnited R. Plate Tel 8 8 6J
— •« 16 4

West India and Panama .... 1/8 Nil H — Nil

Western Telegraph 8 10 14| — "SIS 7

HoMB R^ms.

Central London Ord. Assented ..4 4 43J
— 9 4

Metropolitan 1 IJ ^ ~ 6 6

do. District .. .. Nil Nil 16* — Nil

Underground Electric Ordinary Nil Nil if — I Nil

do. do. "A" .. Nil Nil 6/- — Nil

do. do. Income .. 5 4 60i — —
Foreign Tbaus, Ao.

AnEln.ArB. Trams, First Pret. .. Nil 6i 33 xd — 10

do. do. 3nd Pret. .. Nil Nil 8} • — Nil

do. do. 6% Deb. ..5 6 68J —1 9 8 6

Brazil Traotiods Nil Nil 37 — Nil

Biitish Columbia Eleo. Ely. Ptce. 5 5 56 — 8 18 4

do. do. Preterred 3J 6 66J
— •OSS

do. do. Deferred Nil 3 53* - '6 10 10

do. do. Deb. .. 4} 4^ 6S{ - 3 7 19

Mexico Trams 6 per cent. Bonds .

.

Nil Nil 37 —1 Nil

do. 6 per cent. Bonds
.

.

Nil Nil 27J — Nil

Mexican Light Common .. .. Nil Nil 16 — Nil

do. Pref Nil Nil 33i —3 NU
do. 1st Bonds.. .. Nil Nil 61i -fl Nil

MiMnrAOTCRTHO COUPIHIXS,

Babcock & Wiloox 16 16 i-f,, -I- t'i 6 9 10

Brirish Alnmininm Ord 10 10 2 — 11 8 6

British Insulated Ord 13} 16 if — 10 18 3

Callenders 25 15 \\ — 10 18 3

ejPref 6J 6i 17/6xd — 7 8 7
Castner.Kellner 30 17 3ixd — 7.3 9
CromptonOrd 10 10 16/6 — 13 3 6

Edison-Swan 10 10 lo;- — -
do. do. 6 per cent. Deb. .. 6 5 70xd — 7 2 10

Kleotrio Construction .. .. 10 10 16/6 — 11 8 8
Gen. Eleo. Pref 6i 6J n/8xd — 7 10 9

do. Ord 10 10 lA - -8 8 .5

Henley 36 15 1^ — 9 4 8

do. 4iPrel 4i 4i Si — 7 4 C
India-Rubber 10 10 ' J

—
Met.-Viokers Pref — 8 1(J

— 9 9 4

Siemens Ord 10 10 1,', — ,>, •9 11 9
Telegraph Con 30 30 » — 'S 14 8

• Dividends paid free ol Inoome Tax,



Vol.88. No. 2,250, JAKUABT 7, 1921.] THE ELECTRICAL REVIEW. 26

CARBON ELECTRODE ARC WELDING CUTTING.

An outline of weldicg and cuttint,' liy Inoans of the carbon
arc was given by Mr. O. H. Escbbolz in a recent issue of

the Ariiericuii Machinist, and the article enumerated several

advantageous applications of this type of work.
Carbon or graphite welding is the oldest of the electric arc

fusion processes now in use. The original process consisted

in drawing an arc between the parent metal and a carbon
electrode in such a manner that the thermal energy developed

at the metal crater fu.sed the edges of two members together.

Fio. 1.—.\d.\pters for Using Carbons in Met.^llic

Electdode IJolder.

Fig. '2.

—

Mehllic Electrode Holder.
Fig. 3.

—

Correct Welding Position.

This process was early modified by adding fused filling metal
to the molten surface of the parent metal.

The equipment now used consists of a direct-current arc-

circuit possessing inherent means for stabilising the carbon
arc, a welding hood for the operator, an electrode holder that
does not become uncomfortably hot in service and suitable

clothing such as bellows-tongued shoes, gauntlets, and apron
of heavy material.

When arc currents of less than 200 amp. are u.sed, or when
a graphite arc process is employed intermittently with the
metallic electrode process, the carbon-holding adapters shown

Fig. 4.—Position of Electrode and Characteristics
OF THE Arc.

in fig. 1 may be used with the metaUic electrode holder, the
shank of the adapter being substituted for the metal elec-

trode. With very high arc currents, 750 amp. or more, special

holders should be constructed to protect the operator from
the intense heat of the arc. Fig. '2 shows a typical holder.

i!;!cc(fO(/es.—Although hard carbon was originally employed

for the electrode material, experience has shown that a lower

rate of electrode consumption as well as a softer weld may
be obtained by substituting graphite electrodes. While both

electroiles have the .same base and binder, the grnphite elec-

trode is baked at a sufficiently high temperature (2,XKK) deg.

C.) to graphitise the binder, thereby improving the bond and
the homogeneity of the electrode.

The diameter' of the electrode is determined partly by the

arc current. To fix the position of the carbon arc terminal,

thereby increasing arc stability and arc control, all electrodes

should be tapered. This precaution is particularly important

when using a low value of arc current, or ^vhen maintaining

an arc under conditions which cause distortion and instability.

The following table gives electrode diameters in most com-
mon use with various arc currents :

—

Amperes
50 to 150

150 to .3tH)

300 to 500
5(K>to 7-50

7.50 to lOtHI

Diameter

J in. tapered to J in.

i in. tapered to g in.

1 in. tapered to J in.

li in. tapered to J in.

li in. tapered to I in.

Filler Material.—A strong, sound weld can be obtained only

by using for filler metal low-carbon, commercially pure iron

rods having a diameter of f in. or ^ in., depending on the

welding current used. Cast iron or manganese steel filler

rods produce hard welds in which the fusion between the

parent and added metals may be incomplete. Short rods of

scrap metal, steel turnings, ire, are frequently made use of

for tiller metal when the purpose of the welder is merely to

fill a hole as rapidly as possible. It should be understood

that weUls made, with such metal are weak, contain many
blowholes, and are frequently too hard to machine.
For graphite arc welding employing a filler the correct

posture of the operator is .shown in fig. 3. The filler rod
is grasped by the left hand with the thumb uppermost. When
held in this position the. rod may be used for brushing off

slag from the surface of the metal.

Fig. 5.—Building up Process— Commencement.

Fig. 6.

—

Building up Process Nearly Completed.

Fig. 7.—Flanged Edges Welded with Graphite Arc.

The surfaces to be welded should be chipped clean, and
where they are scarfed the angle should be wide enough to

enable the operator to draw an arc from any point without
danger of short-circuiting the arc. The practice of removing
sand and slag from the metal surfaces by fusing them with

the arc and striking the mass with a hammer should be

discouraged on account of the danger of flying fragments.
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Arc MmiiiJiilation.—If the arc is formed from the surface

of the deposited metal or Iroiii that of a molten area, slajj

particles may adhere to the end of the electrode, detlectini^

the arc, and rendering manipulation dillicult. When the elec-

trode is held vertically, irregularities in the direction and
force of convection currents deflect the arc, causing move-
ments in the metal arc terminal. By inclining the graphite
electrode approximately 15 deg. to the vertical the deflecting
force is constant in direction, keeping the arc stream and arc
terminal approximately in line, as shown in tig. 4.

Polartty.—The positive termmal of a carhon arc is hotter
and consumes more energy than the negative. Consequently,
if the electrode is made the positive terminal, energy will be
uselessly consumed, and the resulting higher temperature will

increase the consumption of the e.irboti, and moreover a very
unstable arc will be obtained. Therefore the electrode should
always form the negative terminal, and any reversal of polarity
will be detected by the excessive heat developed.

.Ire Lciiyth.—If carbon is permitted to be absorbed by the
lluid metal a hard weld will result, and therefore practically

all the volatilised carbon should be oxidised. This may be
accomplished by regulating the arc length so that atmospheric
oxygen will have ample time to ditfu.se through the arc
stream, and combine with the carbon present. The correct

arc length is dependent on the welding current and the
degree of confinement of the arc. Since the arc diameter
varies as the square root of the current, the arc length should
be increased in proportion to the square root of the current.

It is also obvious that when an arc is drawn from a flat,

open surface the vaporised carbon is more accessible to the
atmospheric gases than when it is enclosed by the walls of

a blowhole. This means that to secure the same amount of

oxidi-sed carbpn under both conditions the conUned arc should
be the longer. Many w-elders are not familiar with this

phenomenon, with the result that metal deposited in holes
or corners appears to be inexplicably hard.
The lengths of ijO-amp. and 5(.X)-amp arcs should not be

less than J in. and i in. respectively when the arcs are drawn
from a flat surface. The maintenance of excessive arc lengths
causes the diffusion, through convection currents, of the
protecting envelope of carbon dioxide, with the result that
the exposed hot metal is rapidly oxidised or " burned."
For most purposes a 2oU-amp. arc should not exceed a length

of 1 in. and a 5()0-amp. arc should not be longer than li in.

The energy developed at the metal terminal or arc crater is

utilised to melt the parent metal, while that generated in

the arc stream serves to melt the tilling material. If the
molten filler is not properly guided and, as a consequence,
overruns the fused parent metal, a poor weld will result.

This process necessitates, therefore, a constant ob.servation

of the distribution of the fused metals as well as a proper
control of the direction of flow and speed of deposition of

the filling metal.
There are two methods in use for adding the filler with

a minimum overlap. One is called the " puddhng " process.

It consists in melting a small area of the parent metal,
thrusting the end of the filler rod into the arc stream, where
a small section is melted or cut olf, withdrawing the rod
and fusing the added material with the molten parent metal
by imparting a rotary motion to the arc. This puddhng of

the metals serves also to float slag and oxidised material to
the edge of the fused area, where they may be brushed or
chipped off.

The rapid building up of a surface by this method is shown
in tig. 5. The short sections of tiller rod were welded to the
sides of the casting in order to prevent the molten material
from overflowing and to indicate the required height of the
addition. The appearance of the nearly completed "

fill " is

shown in fig. 6. Une side of the added metal is lower than
the others to facilitate the floating off of the slag, some of
which may be observed adhering to the edge of the plate.
In the second method the filler material is deposited in

layers, the deposits being similar to those obtained with the
metallic electrode process, but wider and higher. This method
.simply requires the operator to feed the filhng rod continuously
into the arc stream so that the molten tiller is depcsited on the
area of parent metal fused by the arc terminal while the arc
travels across the surface. If the end of the rod is moved
forward while resting on the surface of the newly-deposited
metal, most of the slag produced by the oxidation of the hot
metal is floated to the sides of the deposit, where it may
be brushed or chipped off'.

To remove slag or improve the appearance of the deposits
the surface of the added metal may be remelted by running
the arc terminal over it, provided " burning " and hardening
of the metal is avoided.
The expedient of hammering or swaging the hot deposited

metal is frequently resorted to where a refinement in the
structure of the crystal grains is desirable.
Flanged Scam Welding.—Fig. 7 illustrates a useful applica-

tion of the original carbon-arc process wherein no filler metal
is used, the metal arc terminal serving to melt together the
flanged edges.

This proce.ss is easily performed. To obtain adequate fusion
the arc current selected should have such a value that the
metal-arc crater nearly spans the edges of the seam. To
assure the maintenance of a stable an- a small, tapered elec-
trode should he employed, the diameter of the electrode end
remaining less than J-in. during use.

The graphite arc process is used occasionally to form butt

and laj) welds by melting together the sides of the joint

without the use of filler metal. Examination of sections

rnrough joints made in this manner icveals that the weld is

very shallow, and therefore weak.
\\ ridiny of Non-ferrous Mctaln.—Copper and bronzes have

been successfully welded with the graphite arc when employ-
ing a bronze filler rod low in tin and zinc and high in phos-

phorus, at least 0.25 per cent. The best filler material for

the various analyses of parent metals has not been deter-

mined, but it is recognised that the i)resence of some deoxidis-

ing agent such as pho.sphorus is necessary in order to ensure

sound welds free from oxide and blowholes. Since copper

and its alloys have a high thermal capacity and conductivity,

|)reheating of the structure facilitates the fusion of the joint

surfaces. The grain of the completed weld may be refined

by subjecting tlie metal to a suitable mechanical working and
temperature cycle.

1/ow-meltingpoint metals such as lead may be welded ity

holding the grajihite electrode in contact with the surfaces to

be fused without drawing an arc, the current value used
being suflicieut to heat the end of the carbon to incandescence.
The hot electrode tip may also be used to melt the filler rod
into the molten parent metal.

Application.—The graphite arc processes may be used for

the following purposes : Welding of cast steel and non-ferrous
metals; cutting of cast-iron and cast-steel risers and fins and
non-ferrous metals; rapid deposition of metal to build up a
surface or fill in shrinkage cavities, cracks, blowholes, and
sand pockets, where strength is of minor importance ; fusion
of standing seams; melting and cutting of scrap mct^il; re-

melting of a surface to improve its appearance or fit; pre-

heating of a metal structure to facilitate the welding operation,

to reduce locked-in stresses or to alter some dimension

;

deposition of hard metal or the hardening of a surface by the
inclusion of vaporised carbon, such as rails, frogs, and wheel
treads; and automatic cutting and welding of sheet metal.

Cniting.—The manipulation of the cutting arc is exceed-
ingly simple, the operator merely advancing the arc terminal
over the .section to be cut at a rate equal to that at which
the molten metal flows from the cut. The cutting speed
increases with the value of arc current used. The width of

the cut increases with the arc diameter, and therefore as

the square root of the arc current. W'hen cutting deep>r
than 4 in. the electrode should not come into contact wiili

the walls of the cut and thereby short-circuit the arc. This
process may be used for cutting both ferrous and non-ferrous
metals. It is often used for the " burning " out of blast-

furnace tap holes and the melting or cutting of iron frozen
in these furnaces.

THE HEATINQ OF BURIED CABLES.

{.ili.'itrdct of Report discussed before the Institution of

Electrical Engineers.)

{Concluded from page 84'2.)

Section II.

Urporl, by Mr. E. Fawssett, May, 1920, on Work at New-
castle-upon-Tyne on e.h.p. Paper-insulated Cables laid

direct in the Ground at Different Depths.

The depths were 1, 2, and 4 ft. from the ground surface

to the t.op of the 2-in. concrete slab over the cable, correspond-

ing to depths of 11, 25. and 4^ ft. approximately to the centre

of the cable. The iresults show considerable variation between
tests on the 1 ft. and 2 ft. depths, but a fairly constant differ-

ence between those on the 1 ft. and 4 ft. depths. The average

increase in temperature-rise for the same current for the

cable at 2 ft. over that at 1 ft. is 4 per cent., and for the

cable at 4 ft. over that at 1 ft. 15.7 per cent. This amounts
to rating the 2 ft. cable at 2 per cent., and the 4 ft. cable at
7.5 per cent, less current than the 1 ft. for the same tem-
perature-ri.se on the core.

The tests were carried out in faii'ly still weather and under

average winter conditions. The results obtained with D.c.

did not show any perceptible difference from those obtained
with A.c. The whole of the results obtained are plotted in

fig. 7, in which actual temperature rises are shown as agamst
<lepth, and at the top is plotted the percentage increase in

temperature rise with depth, over the rise of the 1 ft. cable.

This shows clearly how the ratio of the ri.se of the 1 ft. and
2 ft. cables varies with the different tests, and it should be
enipha.si.sed that this variation is not due to inaccuracy in

the measurements. The average curve probably represents
very fairly the average results to be expected from an armoured
cable laid direct in the ground under average conditions in

winter weather in a soil of average moisture content.

Various samples of the soil were taken at different times
while the tests were in progress, and the moisture content
was determined. This was never far from 20 per cent.
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Section III.

Re^^ort, by Prof. E. 11'. Manliaut, on Work at Liverpool

Unircrmty on Vulcanised Hitiiiiirn Cablen laid solid in

titoncware Troiighiny.

Four pairs of feeders were laid at a depth of 3 ft. Ijelow

ground. The cable was insulated by two layers of fibre served

on the conductor, then dielectric of vulcanised bitumen, then
two layers of strong bitumen tape well compounded, and was
supported on porcelain bridges in stoneware troughs, filled

with bitumen, and covered with flat tiles, the arrangements
being the same as those employed by the Corporation in

ordinary street work. Tlie ground in which the cables were
laid was a soft sandstone rock in which the moisture was
usually found to be about 10 per cent.

It was suggested that the temperature coefficient of the

copper in the cables might be measured by observing the
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Discussion in Lonuox.

Mr. E. B. W'kdmore, director of research, introduced tlie

report, briefly referring to the ciriiiiiistaiices which led to

the inauguration of the research, and pointing out that the
report was only a preliminary one; much iniportiint work
had been done since it was printed, and more remained to
be done, the report, therefore, should not be assumed to be
a complete one. Any suyfe'estiou.s put forward in connection
with the work still to be carried out would be welcomed and
carefully considered by the committee in chaiye of (he research
work.
Mr. S. W. MixsoM and Miss V. Cockbuun, of the N.P.L.

at 'leddington, Mr. E. Fawssktt, of >Jewca8tle, and Prof,
te. V\

. Mauchant, of Liverpool University, were present to
reply to the various points raised in the course of the dis-
cussion. The meeting was scantily attended, and the dis-
cussion was on the whole disappointing.

Mr. O. F. Si'AKKS Oldened the di.scussion by explaining that
Mr. Melsonr had taken the tables issued in tlae l.E.E. \virmg
Jttules as a basis, and the outcome was the present report.
'Ihe buge standuig charges involved in distribution systems
w-ere ot the tirst importance, and it was only by knowing
wliat the sitfety factor really was that they were working
with, and the limitmy kMuperature the material would stand.
that they could hope to make the best use of the colossiil
investment contemplated in future schemes, which would
grow. In the past they bad little knowledge of the real
saJety factor, but now knew that they could work at higher
tem()eratures. With regard to the comparison of the different
ways of laying cable, further investigations with grouped
cables would .show a still greater discrepancy against the
• solid '' sy.stems. Fig. '2 showed a ditlerence of 7 deg. C.
between solid and annoured cables, which did not agree with
Mr; MeLsoin's .statement that thermal resistivity was not .so

important as might appear at lirst sight. Concerning the
rating of cables depending on the depth at which they were
buried, a definite distance from the surface would appear
to be necessary to avoid mechanical damage. The correct
method of tackling the problem of temperature ri-se was that
of the watt loss per ft. run of cable, especially where cables
were grouped close together. The final permissible maximum
temperature of a paper-insulated cable was hxed in the I.E.E.
Wiring Rules as 100 deg. P.; the figure did not refer to large
or buried cables, but was a safe one for ordinary conductors
used in houses, and he hoped to see that figure increased
before long.

Mr. C. J. Beaver thought that Mr. Melsoui's remarks on
the actual amount of moisture pre.sent in the soil seemed to
have been written- with some .surprise. The -reason for that
surprise- Was, in the speaker's opinion, to be found in the
ifacorrect infonnatdon t<iYen in I'ahle' II.' It was difiicult to
H**ieve that the current-carryirig t>fti>acity of Cables laid
"solid" and dire<-t in the ground did -not difl'er cons-iderablv.
In -his opinion it would he dangerous to iiicrea.se the liguie
frf;'KO deg. P. referred to by Mr. Sparks, becaii.se although
lJ»tie.r and other organic matter deteriorated up to a certain
point slowly under the inHuenee of heat, once that point was
reached further deterioration was very rapi<l. Dielectiic heat-
ing problems were of the - first im|iort«nce.
.Mr- B.- .W'KUioLKN explained that having been connected

witfealil! (comuiitlee in charge of the rcs<.';irch for some three
years

, he wasnot in a poiation to cri1ici.se its work, but he
paid tribute to the investigators,' and pciinled out that as the
work had been carried out during the war jieriod difficulties
had been experienced in obtaining samples and money. Re-
ferring to the superiority of armcmicd cable laid direct in the
ground, be did not think much attention need be paid to
the current-carrying capacity of the solid system, because, if it
was not already dead, it was distinctly moribund. Armoured
cable kid direct in the earth would carry probably 25 per cent,
more current than a corresponding cable drawn" into a duct,
which fact was not commonly appreciated. Unfortunately
it was not possible to take advantage of it in the ca.se of
many town networks, because high excavation costs neces-
sitated the adoption of a duct system. The normal was that for
equal current-carrying capacity more copper was needed in
a duct system. The suggestion of varying the size of the
conductor according to the nature of the ground through which
it was laid deserved con,sideration, but would it l)e worth
while doing .so in practice? Mr. Melsom's table of cables
corrected to two standard values of thermal resi.stivity would,
he thought, profoundly influence cable manufacture both at
home and abroad. Probably i ft. 6 in. would be the best
depth at which cables should be laid. Bitumen cables were
used in collieries in high temperatures, and Dr. Marcbant's
figures for the continuous working temperature of such cables
were interesting as showing that the permissible safe rise to
be allowed mu.st inevitably reduce the current-carrying capa-
city of the cable.

Mr. P. Rosi.iNG was of the opinion that the thermal resis-
tivity of the soil under various conditions was of even more
unportance than dielectric heating; it would have a larger
reflex on the current-carrying capacity. The temperature of
a cable was generally t^iken as that of the lead sheath, but
it was the temperature of the conductor that mattered. It
should be clearly defined which of the two temperatures wis
referred to, but the I.E.E. Rules omitted to do so.

Mr R 0. Kapp remarked that- the theoretical law for tciii

perature ri.se plotted against time was generally assumeil i.. Ii.

ail exponential curve, and suggested that the ir-r:ii,li

workers should try and ascertain why most of the bcaiin;;

curves given in the reixirt approximated closely to such a

curve while others varied by about 10 per cent, if the reason
could be ascertained they would probably be able to fonuulate
some law relating to the over-loading of cables. Concerning
the heating of cables, the earth cHect was equivalent to a
larger cable, the earth took part in storing as well as in

dis.sipating heat.

Mr. T. N. Riley wanted a summary of the work so far

done, showing how it could be put to practical use; as given
in the report the results only applied to cables laid in a
particular manner, lie asked for an indiciition of the relation,

as regarded heating, between a cable, laid along the ground
and one coiled as usually tested in the works. Tests had
been made in America which .showed that filling the ducts
with petroleum jelly reduced the temi>eratiirc by .11 jier cent,
for the same current-carrying capacity.

Mr. .7. R. Bf.aiU) pointed out the danger of as.suming that
cables should be run up to the maximum limits indicated in

the report. Tlie impression that cables when laid deeper were
cooler was wrong.
Mr. H. M. Savers suggested that expansion effects upon

loaded cables should be investigated, particularly with regard
to plumbed joints; apparently repeati'd expan.sion and con-
traction caused cables to rack at such joints.

Mr. G. L. AuDENBRooKE referred to tests he had made 10
years ago of some cables in service in I/ondon, and suggested
that as he still had the recwrds and apparatus, and the
cables also still existed, it might be worth while repeating
the tests so as to provide actual data on deterioration.

Prom the reply to the discussion it appeared that the " re-

porters " had at the moment no more information to give
than was contained in the report itself, and that suggestions
made at the various discussions would prove useful to them.
Tiie heating curves did not follow an exponential law; if they
had done .so it would not have been necessary to carry out
mucli of the work that had been done, and the suggestion
of filling the ducts with vaseline was too costly to be enter-
tained.

Prof. Marchant pointed out that the report had shown
how the imiversities and technical colleges could be asso(iat<'d

with the N.P.L. in technical research work with beneficial
results to all concerned. In bis opinion the equation which
had been derived connecting the current and temperature
rise at any given final cable temperature was the most im-
portant part of his section of the report.

Discussion at Newcastle-on-Tvne.

.\t Newcastle-on-Tyne the/report' was di-scussed before the

North-Eastern Centre of the Institution on December 13th.

Mr. .1. R. Beard presided, ami Mr. Vernier briefly outlined

the origin of the committee. Mr. S. W. Melsom, of the

National Physical Laboratory, and Mr. E. Fawssett, New-
castle, submitted the salient features of the report.

Dr. W. M. Thornton in opening the di.scussion, said that

the resistivity measurements showed tlearly a total variation

of 4.7 iier cent. (l(ll.-2 to 9(3.5). Wa.'? that considered satisfac-

tory in the light of the Briti.'-h Starnlanls requirements'.' The
value of the temperature corHHi.iit jiix.n bv the N.P.L. was
(MHI39U at 20 deg. C, but Dr. .M:ii<liaiit's value was OMSV-i
at the .same temperature, tlie dilierence being 7.7 in LOT'-
These measurements were made with double bridges at Ted-
dington, Liverpixil, and Newcastle, and in view of the fact
that an accuracy of 1 in 1,000 was readily obtainable by double-
bridge working, he asked whether the bridges had licen com-
pared at the N.P.L.—as all instruments in a joint research of

that kind should be. The W'ork on the influence of the state
of the surface of cables in air gave interesting results. Cables
with aluminium painted surfaces ran 22 per cent, hotter than
when the surface was dull. As might be expected, at low-

temperatures the colour made no difference so long as there
was no bright metallic surface exposed. But if the heat
were lost by low-temperature radiation alone, he would expect
a much greater dilierence between bright and dull surfaces.
Ills own observations on the heat lost by roofing confirming
other N.P.L. results would lead one to think that there would
be five or .six times more lost when dull than when bright.
That that was not .so pointed to the fact that the greater part
of the beat was lo.st by conduction and convectfuii when the
cables were in air. and a comparatively .small amount by
radiation. The relation between temperature and current, as
given in the reports (figs, (j, 7. ,S. and 11), was approximately
a square law, but the index ro.se. In fig. 8 writing e =
« = 2 at 110 amperes, 2.16 at 140, anil 2.25 at 105, and showed '

signs of still higher figures. Now. if the temperature rose
faster than the heat generated it seemed that the rate at which
heat was got rid of fell as the temperature rose; that fhej
cooling was proportional to some law- with an index less than
unity. The temperature gradient in fig. 9 was uniform fron_
the inner conductor to the outside of the .sheath, and thel
triangular curve w'ould fit even better if in.stead of being drawn
to a point the curve's ends were set at the diameter of the
inner conductor apart. The conclusion from the cmve was
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that the copper or lead in the cable had no perceptible in-

fluence on the gradient, or that the drop of temperature in the
metals was negligible. The curves of rates of rise of tempera-
ture, figs. 1 to 5, were approximately logarithmic, but ap-

peared to be complicated by variations of the loss coefficient.

They should be logarithmic, and any departure from that
form could only be attributed to variation of the coefficient
of dissipation to earth. For, considering the equation of heat-

ing and absorption, in heat units it was:—
; i^jj = w/j = m <T d ejd t + k .s (« - 9„),

where m was the mass of imit length, s its outer surface,
^a the specific heat, and k the coefficient of cooling to the
ground. Where there was cooling to air there was radiation
to be considered, perhaps to be included in the linear
cooling law, and convection which followed the same law at

low temperatures. The rate of transfer of heat was relatively
rapid through the insulation, its thickness was small, and
there was no need for the introduction of a term covering
the thermal conductivity of the dielectric if the tempera-
ture e were taken at the surface. The solution of the above
equation was :

—

the final running temperature being $„ + C,. If the curve
of rise was not simply logarithmic it could then only be by
variation of tine ratio m cr/k s. that was of a or k. It was
unlikely that the specific heat would change, and the curves,
therefore, provided a means of observing the changes in the
value of k from time to tune, that involving the conductivity
of the surrounding earth as a factor in the rate of cooling, but
all included in the numerical value of k. The thermal time-
constant of such a rise was m <r/ks, which could be obtained
in the usual way by drarang a tangent to the curve at zero
and dropping a perpendicular to the time line from the point
where it cut the steady value. Pig. 5 contained final steady
values drawn to a base of copper area X outer diameter of
sheath, but it might be simpler to plot »,, against diameter
alone. It was always difficult to estimate with any degree
of certainty when the steady state was reached, but by taking
* =.95 »,, or any other suitable ratio approaching unity, they
could find the corresponding time (' from the curves or by
cslculation to a much closer degree of approximation. Having
chosen some such value to be used in all cases, the log term
Ras constant; f\ therefore, varied as m cr/i .«. But for any
one given type of cable it varied as the total sectional area,
and s as its diameter, so that as a first approximation, t'

varied as the diameter <r. The ordinates of fig. 5 might then
plot to a straight line if the abscissae were taken as overall
diameter. If the time of reaching a steady state were aji-

proximately proportional to the diameter of the cable it

ffould simplify matters, but there would always be the differ-
ence of soil or other conditions to be considered as varying k.

The observed time constants of the given cables suggested
that the cables might fit into a scheme of time constants in a
fairly regular manner.
However interesting this prehminary report might be m

the problems it dealt with, not the least interesting of which
was the thermal resistivity of cable material so fully discuss-^. 1

later in the paper, and in the valuable results of the work
at Liverpool, it all led up to drterioratlon. Was there enougii
evidence of the effect of continued temperature and electric
stress, direct or alternating, on the life of insulating materials''
They could make a paper cable last as long as they pleas»;d Lv
^pclosing it in lead. V.I.R. cables, with a vegetable gum
as a basis must deteriorate with time. Paper was more
diirable, and he saw no reason why paper cables should rot
Isist 3,000 years if lightly loaded in the same manner as the
papyrus of ancient Egypt. The supply companies' problem
Wiis to find the most economical current to run a cable at,
having regard to its earning power, life, and cost of renewal.
Mr. Bertram said one of the most interesting parts of the

report was the conclusion arrived at by the committee con-
ceruLog the end of armoured cables with regard to the rise
of temperature. The figures given, showing a rise of more
than 33^ per cent., would surprise many of their operating
^gineers.
Mr. Parker wanted more information with regard to the

temperature at which it was safe to run a cable for an over-
load purpose, say. for one or two hours. Operating engineers
woidd like some instrument which would assist them in this
matter.

Mr. .\llen suggested that the results obtained might be sent
t»ut to their members in, say, ."Vustralia and South .Africa,
with a view of obtaining detailed information about the con-
clitions met with elsewhere, particularly in hotter climates
so as to assist in making the records complete.
Mr. H. Bridges said the paper dealt largely with single

cables, but they needed to go further than that, and they
Ipoked forward to the results of the committee's work with
grpups of cables. In the future they would have to pay more
attention to the amount of ground they should give to cables
(it stations. Cable makers were turning out cables with
thinner dielectrics than in years gone by ; were they running
smy risks in reducing the thickness of the dielectrics? Cable
^eoreciation was the real question.
Mr. E. B. Wkdmore spoke of the need for research work.

Wd the eSort the committee was making to make the work
of real utility.

REVIEWS.

Lectures on Industrial Administration, delivered at Cambridge
July, 1919. Edited by B. Muscio, M.A. Pp. viii-f 276-1-16!
London : Sir Isaac Pitman & Sons, Ltd. Price 6s. net.

Industrial Administration; a series of Lectures. Pp. viu4-203.
Manchester: The University Press; and London, New
York, Bombay. &c. : Longmans, Green & Co. Price Vs 6d
net.

The first of these two books consists of twelve lectures
delivered at Cambridge in ,Iuly, 1919, at which time there was
held there, under the general direction of Dr. C. S. Myers.
P.R.S., a school for the study of certain industrial manage-
ment problems, chiefly from the psychological point of view.
The volume contains a selection of the lectures delivered at
the school, and for some reason, not immediately apparent,
it is divided into five parts. The first part contains only one
lecture, and it is entitled " Some Ethical .Aspects of Industry

"

the lecturer being Prof. W. R. Sorley, Litt.D., LL.D.. F.B.A.
Criticism is to some extent deprecated (we will not say dis-

armed, for criticism disarmed is criticism neglecting its plain
duty) by the lecturer's opening remarks, in which he states
that his contribution must have the appearance of a series
of platitudes. Nevertheless, platitudes ought to be repeated
now and then, if only to see that we remember them properly,
and we are none the worse off for being reminded that there
is an ethical side to industry, though it is in these days more
often ignored, if remembered, by both sides, than acted upon.
It would do everyone good to think a little more about duty,
l.alxiur is fond of saying it is the employer's duty to provide
good conditions and a good wage for workers, and employers
point out the duty of the workers to do as much as they are
able. Both are right, but each should lay emphasis on its
own, and not the other side's, duty.
The second part contains three lectures. They are: "The

Need for a Science of Industrial .Administration," by Mr.
J. A. Bowie, M..\.; " Some Tendencies in Industry," by Mr.
E. M. Wrong, M.A. ; and "Taylor's Principles in Modern
British Management," by Mr. A. R. Stelling. Of these three.
Mr. Bowie is concerned with proving the necessity for some-
thing that everyone agrees to be necessary, so he is banging at
an open door. It is probably because he feels this to be the
case that he exaggerates the failings of the old-time director
or proprietor of a business, who is said to stamp even his
idiosyncrasies on the business he controls, to such an extent
that British industry is a " riot of individuality," the while
" many employers are not fit to be decent labourers." The
quotation marks are Mr. Bowie's, but he is in agreement with
the sentiments expressed. He also states it as his opinion
that "it is certain that the usual commercial courses now
being promoted in many of our universities aim at imparting
the principles of pure industry, rather than applied or ad-
ministrative." Now, industry is an applied science, or it is
nothing, and how any distinction can be made between pure
and applied industry we cannot understand. Mr. E. M.
Wrong's contribution bears evidence of that careful thought
we are accustomed to find in his writings, and he shrewdly
hits one of two nails on the head, as when he remarks:
" When in doubt Enghshmen form a committee, whether
they are in Parliament or in a fuctory "; and sumiiiarises the
objections to Government interference as coming mainly
under three heads : Complaints against the Liquor Control
Board, objection to any hmitation of profits, and fear of
inefficiency. We may note their relative positions. He also
ptiints out a feature of time-registering systems to which
those who use them have grown so accustomed that they
think of them as a normal and inseparable adjunct to the
systems, viz., that insistence on " clocking off " causes a
queue to assemble in front of the cloct in order to be in a
position to begin clocking the moment the buzzer blows. The
value of the time lost through this practice is seldom appre-
ciated. The fourth lecture, by Mr. A. Robert Stelling, deals
with Taylor's principles and some of the objections to their
adoption. The workman does not want to be forced to carry
out a manufa^-turing process in accordance with a specification
detailing every motion and the time to be occupied in doing
it. And he is not going to agree to anything of the kind if

the inevitable result of the increased output brought about
is a reduction in the piece rate, and while he realises that
his earnings will be limited in some way or other. The Taylor
system, as understood—or possibly misunderstood—in this
country, is too impersonal, too inhuman, to be received with
any enthusiasm. If they were properly understood and ap-
plied, as Mr. Stelling shows they could be and ought to be,

Taylor's principles are not only practicable for British industry,
but afford a complete solution of the problem of the increase
of production.
The fifth lecture, with which the third part begins, is on

" Vocational Diagno.sis in Industry and at School." by Mr.
Cyril Burt, and is largely a piece of special pleading on behalf
of the science of psychology. We are not prepared to accept
a number of his conclusions without something very much
more adequate in the nature of proof than be has seen fit to

give in the lecture. " .\ child who at six has a mental age
of three, and therefore a mental ratio of only ,50 per cent.,

will at the age of sixteen exhibit, as a rule, the same mental
ratio, and therefore attain a mental age of only 8," Taking
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due iiccount of tlio quiiiir.viiij,' " ns a rule." we wonder if

this is a correct deduction. The six-year-old child with the

mental age of three may be merely a late starter, and at

sixteen he may very well have attained a mental ape of

lliirt<en. It does not necessarily follow that the law is ol the

.sane character as a (.'eonietrical progression ; it may oonceiv-

ahly he arithmetical. Ilia process of sifting children, so that

only the " duds " are left for trade vocations, would not ap-

pear to us to he the hcsl thing for industry. The value of

competitive examinations as a means of .selecting the best

from among a number has. we think rightly, been much
questioned of late .vears. and in spite of Mr. Burt's advocacy
of it in the case of the children who are to be sorted, it must
not be assumed that the man who oidy succeeds in matricu-
lating in the second division will not go far.

The .sixth lecture, by Mr. S. Wvatt, M.Sc, M.Ed., on
" The Psychology of .Advertising." contains little that is new.
The st>venth, on " Social Psychology and the Industrial

System," is by Prof. T. H. Pear, M.A., who occupies the

chair of psychology in the University of Manchester. This
lecture is exceedingly interesting, but affords small scope for

criticism.

Part IV oliens with the eighth lecture, that on " Industrial

Overstrain and Unrest," by Dr. Charles S. Myers. M..-\., M.D.,
y .D.. F.R.9., the director of the course. The dam.age done
by fatigue is nearly always under-estimated, and altSough
the cynic may be tempted to wonder how fatigue or over-

strain is pos.sible in these days of ca' canny, short hours, no
overtime, and similar agitations, there is no doubt that it is

wrong to work the system to the jioint of fatigue, no matter
what the occupation. Dr. Winifred Cullis, D.Sc, follows W'ith

a lecture on " The Demands of Industry upon Women from
the Physiological Standpoint." Our opinion is that .she unduly
minimises the effects of the differences in structure and in

function between men and women upon their suitability

—

not their capacity—for industrial work, and there are other
medical women who are of an entirely different opinion from
Dr. Cullis on this important point. It was a fine thing to see,

during the war. strong hefty girls pick up a chunk of lead
and slog the chuck holding a big shell to tighten or loosen

the screw, but in the interests of w'omen themselves, and of

the race, they should not be employed on heavy work while
there is any doubt—and there is much—as to the effects pro-
duced on the organism, .\nother medical lecture follows, on
" The Practice of Industrial Welfare and Health," by Dr.
Kdgar I>. CoUis, M.D.. W'ho lias occupied the important posi-

tion of Director of Welfare and Health under the Ministry
of Munitions. We think he is wrong in crediting primitive
man with a. knowledge of the fact that the primary reascm
for the existence of industry is the service of the community.
and in .stating that this primitive purpose became more and
more overlaid as time went on. It has l)een learned at long
last after many trials and errors; the comn\unity w-as not
considered of any importance in the earlier stapes of human
history. Individualism was rampant through feudal times,
and through the earlier periods of the industrial era which,
broadly speaking, began in the century before last. A mistake
on p. 'iil.5 credits the Welfare Department with murderous
intent alleging that it (the W'elfare Department) should deal
\\ith i-pa.sons why the lives of the workers should be so long,
instead of their hours. For the rest, while he advocates the
establishment of a welfare and health department in all

undertakings, he dabbles, tinkers half-heartedly, and talks
down, and we are not at all inspired by his recommendations.
Either welfare work is worth doing properly, or it is better
left alone. Xo good at all can be done by going into it with
any idea of tonderness towards prejudice and ignorant pig-
headedness; the welfare administrator .should be of sufficiently
high stiinding to see his ideas carried out to their full exfent.
The fifth part opens with the eleventh lecture, which is by

Mr. A. P. M. Fleming, C.B.E.. M.Sc.Tech., M.I.E.E.. on
" Industrial Research." His synopsis of American practice is
b()th interesting and useful, and cannot be too widely known.
We believe research to be entirely worth while, and it is
well that it has been realised by the great ones of the indus-
trial world that it must be undertaken wholeheartedly and
earnestly, with determination and will to overcome discourage-
ments. We do not agree that routine testing should be done
by the research department. The last lecture is by Dr. P.
Sargent Florence. M.A.. Ph.D., on "The Statistical 'Measure-
ment of the Human Factor in Industry." It is chicilv of
interest as showing the extent to which absorption in a
science can carry one into the reahns of impracticability.
Does Dr. Florence really expect to get truthful answers to
personal questions about jx-ople's homes, recreations, use of
earnings, tastes, and so forth? No doubt such statistics would
have a certain value if they could all be tabulated ,and Hol-
lerithed. but the fact is they cannot, and we must lie content
to accept that fact. Industrial management will have to
.stay in the works, and the improvement of homes and habits
is a matter for the schools and for voluntary self-education.
The second book contains a set of eight lectures, delivered

at Manchester, and they cover much the same ground. Prof.
Pear, indeed, lectured both at Cambridge and at Manchester.
The first lecture is by Mr. B. Seebohm Rowntree. on " Social
Obligations of Industry to Labour." He analyses carefully
the expense of running a working man's home, and emphasises
the necessity for raising the pre-war standard of living. We
think there is danger in the suggestion that employers should

give workers a guarantee that no man shall suffer through
the introduction of labour-saving machinery. The endeavour
should bc' to increase output and demand, so that the intro-
duction of improvements will actuall> lead to more emplov-
iiient and better amenities of life for everybody'. And if each
industry carries its own unemployment, as may very possibly
be the case before long, one of the objections to the use of
labour-saving devices will disappear from the mind of labour.
Prof, Pear's lecture is the second, and deals with "

Tlit; Ap-
plications of Psychology to Industry." lie emphasises the
value of observation, and .shows that two types exist, the

" spread " and the " concentrated." We suppose everyone
who ha.s read of Sherlock Holmes realises the usefulness of
ob.servation of both kinds, but its value is immensely en-
hanced il' it can be made automatic. It is the chief value
of the Pelman. and indeed, of any system of mental training
that it conduces to the attainment of speed and expertness
in this respect. Mr. A. E. Berriman, O.B.E.. M.I.Mech.E..
lectures on " Education as a Function of Management,' and
he deals in considerable detail with appn'ntice training. Dr.
T. M. Legge. C.B.E., M.D., D.P.II., comes next with a lecture
on " Occupational Diseases." Mr. Leonard Hill. F.H.S., lec-

tures on " Atmospheric Conditions and Efficiency." and in
.spite of immense improvement in this matter of late, or at
least during the last thirty years or .so, he shows conclusively
that there is still more to be done than has yet been accom-
plished. The expectation of life in a big city is sixteen years
le.ss than it is in the healthiest districts. The importanc* of
.smoke abatement and of the movement towards small garden
cities could not be better illustrated than by that .statement.

Mr. T. B. Johnston, .LP., lectures on " Industrial Councils
and their Possibilities," and his contribution gives an account
of valuable work that has been done in the pottery trade.

Mr. St. George Lleath lectures on " Training for Factory
Administration." explaining the nature and objects of the
education required. The eighth and last lecture is bv Dr.
A. F. Stanley Kent. M.A., D.Sc, on " Industrial Fatigue."
and is ratehr elementary.

It is a good sign that such courses of lectures should have
been provided, and that they should have been successful.

They will be of use to a wider audience through being re-

printed, and we hojie other similar coiiises will be arranged.
The success of industry, particularly in Creat Britain, depends
on the human factor more than on any other, and for this

reason the .science of psychology and its applications to the

betteiTnent of the industrial situation are worthy of close

and constant .study by all who are concerned in any way
with the directing or administering of industry.

The Elements of Electrotechnics. By A. P. Young, M.I.E.E.
Pp. 348-t-vui; 179 figs. London: Sir I. Pitman & Sons,

Ltd.. Price 7s. 6d. net.

The essential object of this book is to explain to students,

and others interested in the applications of electricity, the

fundamental laws upon which the science is based, and to

show how these laws are applied in practice.

This is excellently done ; the language employed is simple
and lucid, and numerical calculations are given where possible.

so that the student sliall gain definite ideas of the quantities

with which he is dealing.

The novel feature of the book is the way in which the

author has illustrated the divisions of his subject by examples
from the most recent practice in electrical engineering. .\s

instances, it may be mentioned that, in the chapter on the

production of electricity from magnetism, reproductions are

given which show sectional views of British magnetos which
were developed for use on aircraft engines during the war,
whilst in the chapter on electric motors, particulars and per-

formance curves are included of the l,.5(JU-volt series motors
ii.sed on the Chicago, Milwaukee, and St. Paul Railway.

It might, of course, be argued that these examples are

somewhat above the heads of the persons for whom the book
is primarily intended, but the method is that of the lecturer

who retains the interest of his class by .showing them slides

of actual machines which embody the principles that he
wishes to instil, and, in fact, the work is the outcome of a

series of lectures delivered by the author to evening students
in a large works.
The notes on permanent magnets and magneto ignition are

particularly interesting, and the information given on insulat-

ing materials is much more practical and complete than is

usual in a book of this type, whilst in the chapter on systems
of units this difficult but highly important part of the subject

is dealt with in a very clear and convincing manner.
The general scheme is similar to that laid down by the

City and Guilds Institute. -Alternating currents are not dealt

with except for a brief reference in connection with hysteresis

and eddy current losses in iron.

The book is illustrated by a large number of diagrams and
photographs which are reproduced in an excellent manner,
and, should prove of great assistance to the student and to the

large and increasing number of engineers who. without being
actually engaged in the electrical industry, find it neces.sarv

to understand something of a subject with which they are

continually coming into contact. Furthermore, there is a

considerable amount of information which should prove useful

to electrical engineers with wider experience than those for

whom the book is written.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are invHed te nthmit pariindars of nsw or improved devices and apparatus, whiek will be publishei

if considered of sufficient interest.

Unit=type Distribution Pillars.

StandardisiitioD is an essential feature of economic and
satisfactory production and working. This especially applies

to electrical gear where cu'curastances usually render it neces-

sary to eftect alterations or additions in a minimum of time.
The unit-type distribution pillar made by W. T. Henley's
Tklegraph Works Co., Ltd.. Blomfield Street. London Wall,
E.C. 2, is an example of standardisation and simpUcity in
construction. The frame of the unit consists of two micanite-
coTered steel tubes coupled rigidly together at top and
bottom. L'pon this frame are clamped the copper fittings

carrying the busbars and fuse clips. The front half of the
scaling chamber is bolted on to the frame, and when jointing
up it is therefore necessary only to bring up the cables to

the bent copper connectors which pass through insulating
busbes in the sealing chamber. This method of connecting
up the cables to the bars eliminates the use of rubber tails

was then quickly reduced to i, and maintained at this for an
hour, after which it was reduced in .succession to \ and J
each for an hour. Then for haLf-an-hour the engine ran un-
loaded, and during the next half-an-hour was overloaded by
10 i^er cent. Lastly the j-load test was repeated for half-an-
hour, and the test then ended. The lower calorific value of
three samples of oil u.sed was taken for purposes of calcula-
tion ; this was 18.0.50 B.th.u. per
were obtained

and the following results

Overload
Full load ...

Three-quarter
Half load ...

Quarter load

load

174.1

17.5.-57

177.1.5

179..33

181.1
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inti'm'rating. The ciiKes aro rovt-rod liy a doine-.'ihilpcd casiii),'

which directs the mixed sand on to the floor and prevcntR it

from llyiiiK aliout. The centre of the dome curries a hopper,

into which the unmixed sand is fed, and from which it drops

into the centre of the caRes. The hopper can be Hfted off

for the purpose of cleaning. The mixer will deal with about

7 cwt. of sand i>er minute, its net weiybt is 2,401 lb., aud

it occupies a floor space of 5 ft. 1 in. by 4 ft, 6 in.

NEW PATENTS APPLIED FOR,

(NOT YET PUBLISHED.)

1920.

journal by MtssRs. Sefton-Jon«s, O'OiiU. »md
cnl Accnit, 265, High Holborn, l.ondon, W.C. 1.

I)n iil«T 17lh. Wcawas. " lilcctric fuses." O. Cnit
t).-.-.inb.r 17th, 1919.)

a'i.lWii/". " Protective devices for electrical power transmission systems.

"

C. M. B. Bernard and E. M. Roycc (Bernard). December 18th.

Xi.tiiS. " liletcric (jas lighting devices." R. E. Wild. December aOth.

;)r,,(i!l4. *' e^lip for regulating height of electric Iani|w."
. E. 'Bcckton.

D.ccinbcr Mlh.
:J.>.riO. " Junction boxes for electric cables." Cullender's Cable & Con-

struction Co. and H. McCrudden. December 20th.

35,715. " Electric circuit breakers, &c." H. Bacon and R. A. R, Bolton.

Deiember a«th.

S5,7'M. " Electrical cable sockets or lugs." E. Scluirpcnberg. December
.Mlh. (Germany, January 3nd.)

35,(49. " Electrical

35,755. " Calling i

December 20th.

:l5.7(i8.

onde H. W. Sulli^

opera te<l by

December 20th.

f. J. Davi,sign.

35.775.

nating ci

35,825.

\ickers 1

35.82fi.

35.845.

phone M
35,861.

35,889.

35.891.

W. Lawr

35,912.

Sparking plugs." H. Longton. December 21st.

Superposing currents of different frequencies upon existing alter-

int systems." A. M. Taylor. December 21st.

Electric induction motors." G. H. Fletcher and Metropolitan-
:trical Co. December 21«t.

Reflector for electric bulbs." E. .\rden-Pye. December 21st.

Telephone systems." .Automatic Electric Co. and Automatic Tele-

ifacturing Co. (Automatic Electric Co.). December 21st.

Telephonic convorsation meter." R. Ferry. December 21st.

Electric horns (or automobiles." R. C. Royston. December 22nd.

Trolleys for electric tramways of the overhead conductor system."
:e. December 22nd.

Ignition magnetos." E. Marelli. December 22nd. (Italy, Decern-

H. Thorpe and

nber 22i

ber 24th, 1919.)

35,915. " Electric lamp locking ring." W. Methuen. December 22nd.

35,922. " Electrical instruments." M. B. Field. December 22nd.

35,931. *' Means for detecting damaged ramps in train electrical control

systems." R. Haddan (Regan) and J. B. Regan. December 22nd.

35.938. " Selector switches for automatic telephone systems." Western
Electric Co. (Western Electric Co.). December 22nd.

35,950. " Thermo electric apparatus for heating flowing liquids." C Mas-
seroni. DecemU-r 22nd. (Italy, May 24th.)

35.953. "Storage battery and recharging system." '

M. S. W'illing. December 22nd.

35,976. " Electric driving device." Landis & Gvr Akt.-
(Switzerland. December 26th. 1919.)

35,976. " Electrochemical treatment of petrol cans ft

vcniion ol corrosion." G. Inrig. December 22nd.

35,993. " Electric treatment of ores." A. Counas. Dece
August 29th, 1919.)

36,015. " Cover for electric conduit boxes." G. Turnock. December 23rd.

36,019. " Electric control mechanism of race games." S. Grossi. December
23rd.

36,054. " Electric lamp holders." A. N. Haddow and A. P. Rutherford.
December 33rd.

36,077. " Electric transmission cables." A. M. Taylor. December 33rd.

36,080. " Wireless aerials for ships." R. Tull. December 23rd.

36,082. " Electric switches." T.' C. Fracnpton. December 23rd.

36,084. "Electric lamps with luminous discharge." J. Pintsch Akt.-Ges
Decemb<r 23rd. (Germany, December 12th, 1917.)

22nd. (Fr:

36,086. " Electi

Leblanc-Viekers. December 23rd. (Frat

36,112. " X-ray plates." A.l,. Land;

36,116. " Converting direct current ir

pour rExploitation des Procede* M.
:, December 23rd, 1919.)

and L. A. Levy. December 23rd.

Iternating current by electrostatic-

(Unil

and Tele-

33rd.

ntrolled insl.'illations." L. .A. Hazeltine
States. November 28th, 1919.)

36.127. " Diaphragm mountings for telephones, &c." W. Sioii
phone Manufacturing Co. December 23rd.

36.131. " High tension transformers." F. Dessauer an.i \eifa-We
inigle Elektrotechiiische Institute Frankfurt-Aschallenhurg. liccen
(Germany, September 29lh, 1915.)

36.132. " High tension transfortners." F. Dessauer and Veifa-Wcrke Vere-
inigte IJlektrolechnischc Institute Frankfurt.Aschaflenburg. Di-ceniber 33rd
(Germany, October 7th. 1915.)

3li.l33. " Transformers." Reinigcr, Gebbert and Schall Akt.-Ges. December
23rd. (Germany, May 16th, 1918.)

36.134. " High tension transformers." F. Dessauer. December 33rd.
(Germ.-my, June 23rd.) •.:.,.

36.135. " Petrol electric, &c., generating apparatus." H. J. Norballe
December 23rd.

<s 6 i K

36.142.

ber 24lh.

36,144. " Electrical booking indicator.'
Deiembi-r 24th.

36,165. " Telephone systcnts." Automatic Telephone .Manufacturing Co
December 24th. (United States, December 27th. 1919.)

36.170. " Electrodes and electrolysis." H. Plauson and J. A. \'ielle. Decern-
ber 24th. (Germany. July 6th, 1918.)

36.2.13. " Wireless transmitting apparatus." N. E. Davis and Marconi's
Wireless Telegraph Co. (Davis). December 24lh.

36,'2jl. " Valve transmitters for wireless tel-graphv and telephony." H.
Morris-Airey, L. G. Preston, and G. Shearing. December 24th.

36,2,52. " Supports for filaments in thermionic valves, ic." B. Hodgson,
S. R. Mullard, and L. G. Preston. December 24th.

ntrollers, starters, switches, &c,"

i. Jo

J. O. Powell. Decei

and

PUBLISHED SPECIFICATIONS.
The n

printed
nbers in parenlhei
id abridged, and

re those under which the gpecificationf will be
ubiequent proceedings will be taken.

.M abb it

Reed.Cooper. August 30th,

c machines." W. F. Grafton
(164,692.)

use more particularly in

ufacturmg Co. (Auto-

xsxs.
4,948. " Electrolysis." M. A. Adam, J. Ste

Fieldhouse. February 27lh, 1919. (154.635.)

11,966. " Hand-carl (or transporting and oper.iting wireless telegraph station
in forward battle areas." C. A. Oliver. May 13lh, 191». (154,637.)

12,695. " Process and appar.-itus for the eh.'clrolytic decomposition of chlo.
rides." R. lalaldi. May 'iUlh, 1918. (127,255.)

17.620. " Work feeding attachment for electro plating apparatus." A. G.
Snell. August 28th, 191'J. (154,650.)

18,868. " Process of manufacturing electric steels." J. McConnell. July
M\lh. 1919. (1.54,6.59.)

21.189. " Method of and means (or electrically controlling the throttle valve
In inlcrn.iUomhustion engines for propelling vehicles." P. F. Smith and
P. \ . Powell. August 28lh, 1919. UHm.)

21,3'22. " Dynamo electric machinery." T, I

1919. (154,691.)

21,340. " Moving brush gear for dynamo electi

and Grafton Dynamos, Ltd. August 30th, 1919

31,515. " Automatic switching mechanism for i

telephone or like systems." Automatic Tel, phone
matic Electric Co.). September 2nd, 1919. (1.54.698.)

21,«91. " Electrical treatment of ferrous metals during casting." J. H.
Wickett. September 3rd, 1919. (154,711.)

31,808. • Arrangement of electric welding apparatus." A. E. Frankling.
September 4th, 1919. (Addition to 134,393.) (154,717.)

21,893. " Electric frcqu<'ncy multipliers." P. Trichard. September 5th,
1919. (154,720.)

•

32.001. " Universal grinders, particularly of the electric type." A. E.
White (Wisconsin Electric Co.). September 6th, 1919. (154,723.)

33,105. " Method of and apparatus for operating synchronous telegraph
systems." A. E. O'Dell (Western Union Telegraph Co.). September 8th,
1919. (154,726.)

•22,366. " Microphones." A. Thomas. September 11th, 1919. (154.729.)

22,714. " Electric lamps for police and like uses." Hiatt & Co. and A. D.
Melson. September I6th, 1919. (154,735.)

22,787. " Galvanic batteries." O. Oldham, G. Oldham, and J. Oldham.
September 16th. 1919. (154,737.)

23.616. " Variable limit switch for breaking the circuit of an electric motor
operating printing machinery." H. V. James. September 25th, 1919. (154.752.)

25,176. " Pneumatically operated controllers for electric motors." British
Thomson-Houston Co. (General Electric Co.). October 14lh, 1919. (154,763.)

25,732. " Electrical fuses and distribution boards." H. J. Dean and W.
Redmayne. October 21st, 1919. (154,767.)

' Centrifugally-op<-rated electric switches." R. Haddan (J. B.
November 7th. 1919. (154.779.)

" Machine tools provided with electro-magnetic chucks or work-
W. Carter and F. C. L. Brendell. November 13th, 1919. (154,785.)

" Electric insulators." E. Haefely et Cie. September 13th, 1919.

27,565.

Regan).

28,199.

holders."

30,230.

(151,331.)

161. ' Mea
i9ao.

for starting internal combustion s, adapted also to be
w
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produces employment. Scarcity, on the other hand, or ca'

canny, or restriction of output, brings about dearness,

depresses demand, and produces uneiiiployraent. Thus we

are led to the view that national short time is logically

wrong, and can only be justified as a temporary palliative.

It involves all the old fallacies about wages funds, limited

amount of work to go round, and other similar heresies, the

errors of which have been exposed time after time. If low

production were the cure for unemploymgnt, last year

should have ended with every man fully employed. Yet

we know that unemployment is worse to-day than it has

been for many a long year. The advocacy of restriction of

output proceeds from the same mental viewpoint that

favours restriction of the population. If there are too

many people, say those who hold this \iew, the earth cannot

produce enough to support them. The truth is, that the

more people there are who are willing to irnrk. the batter off

the world is. There are plenty of people willing to draw

wages, but that is not at all the same thing.

The policy of restriction of output arises partly from the

fear of unemployment, and partly from the feeling that

increased production pioduces benefits, the greater part of

which are appropriated by the capitalist employer class.

It ought to be more generally realised that every man who

saves up a pound and buys a share with it is, to that extent,

a capitalist employer. It was announced at the annual

general meeting of Messrs. Dorman, Long & Co., Ltd., that

G per cent, of the shareholders were members of the stalf

and workpeople, and that they held, among them, some

4 per cent, of the total capital of the company. Directors'

holdings are not included in these figures. Any man who

wants to secure the profits that fall to the capitalist

employer ought to buy shares in the company for which he

works, and so become one himself. ]\Ir. Douglas Vickers

told the general meeting of the shareholders of Messrs.

Vickers, Ltd., that during the last five years the workpeople

had had, in remuneration, nine times the amount that had

been paid out in dividends to the shareholders. That is to

say, the wages paid were only 10 per cent, less than they

would have been, had no dividends at all been paid. In

such a case the fear of unduly benefiting the capitalist

employer is surely the merest bogey.

The fear of unemployment is more serious. Yet we think

Mr. Clynes hit the nail scjuarely on the head when he

pointed to the state of things in the cotton industry, and

directly contradicted, and proved wrong, those who allege

that cotton operatives are out of work because they have

produced too much. They are not out of work for that

reason, but because their product costs too much, and because

would-be buyers have not the means wherewith to purchase

cotton goods. If the output of cotton goods had been less,

they would have been still more expensive, so that the

capacity to purchase would have been lessened, not increased.

A greater production without a corresponding increase in

the cost of production would have lessened the price, and
enabled the demand, which is there all the time, to have
been, in engineering language, converted from potential

energy into kinetic energy.

Production can be, and ought to be, increased to such an
extent that each industry is able to afford to carry its own
unemployment. As we have said before, unemployment
will then be a direct charge on industry, to be reduced,
like other direct charges, by succesfful direction and
management.

There is need for production to-day, just as there was
when the demand was so brisk that salesmanship was at a
discount, and the capacity of the world for absorption of

output was thought inexhaustible, together with the ability

and willingness of the consumer to accept any and every
kind of passed-on charge. It is necessary to-day to get
actively after the business, but unless there is goiug to be
production, selling efforts will be vain. The two things

are so intimately bound up together that they cannot exist

apart. Brisk demand and cheap production are mutually
interdependent, and this fundamental fact must be accepted

and acknowledged by employers, workers, and purchasers

alike—for the purchaser has his part to play, as well as

the others. Timid postponement, holding off for a fall in

prices, will only damage prosperity, not increase it. What
is the use of deferring the building of a power station until

there is no longer a demand ?

The surest way to produce a slump, and to make it a bad
one, is to believe that there is going to be a slump, that it is

going to be a bad one, and that nothing can avert it. As
was recently pointed out in our columns, even if Europe is

hopeless at present, because of the international exchange
situation, there is still the I'ritish Empire ; and there is

still America, where the exchange operates to reduce our
prices as compared with American producers.

Panic at the present time would be ruinous, and might
deal the British electrical industry a blow from which it

would take years to recover. The business is to be had,

and it can be obtained, if only we use energetic selling

methods, backed by hard work on the part of all concerned.

In the dailj- Press a " raging, ttMring
The Telephone jiropaganda " is being carried on

" Ramp." against what is called '" The Telephone
Kamp." We hold no brief for the

British telephone service; years ago we foretold that if

it were taken out of private hands and entrusted to a

Government department, it would deteriorate in etli-

eiency and would result in a tinantial loss. No prophetic

powers were needed for that prediction ; it was the

obvious lesson of experience.

But having resolved upon the nationalisation of the

telephones, the public has no right or ground for com-
plaint at the inevitable consequences. " Serves you
jolly well right " is the verdict oi the unbiased observer;
" you asked for trouble—now you've got it."

From another point of view also the " ' Hello ' Hulla-

baloo," as it is called by the Globe,- is misconceived.

Everyone knows that to-day's equivalent of a pre-war

penny is about 2id. The railway penny has been re-

placed by 1.75d. ; the postage penny by 2d. On what
grounds, then, should the telephone penny be left un-

disturbed? The annual charge is to be raised from £ii

10s. or £6 10s. to £8 10s., and the charge per message
from Id. to IJd.—an increase of practically 5U per cent,

all round. The expenses have increased enormously, and
the total eoiit per message in London to-day is 1.75d.

Flat-rate or " unlimited " subscribers paying £20 for

one line have been able to initiate from 5.000 to 10,000

i-alls a year, costing them, on the basis of tiie lower

figure, !eKS than \cl . per message. From a selfi.sh |ioint

of view, it is not surprising that the flat-rate subseril)er

ol)jeets to the revision of prices !

Let us interpret the present situation I)y the appli-

cati(m of cold common-sense. It simply means that at

tlie existing rates telephone subscribers are helped to

pay for their service out of the pocket of the taxpayer
to the tune of £2,000,000 a year. If a subsidy to tele-

]ihone users is a desirable thing and in the public in-

terest, let it go on by all means—but let it be clearly

understood by the public, and let us liave no humbug
about a " telephone ramp."
That the introduction of the new rates has been

effected without the least regard for tact and sauvity
is, of course, quite true; but it is the invariable result

of nationalising a public service, wdiich soon assumes the

airs of government and turns the right to service into

a grudging condescension. There is no novelty in that.

Fven in municipal hands, service is apt to be replaced

by depotism. In 1912 we gave up the right to expect

an elKcient, cheap, reliable, and willinij; service ; but
some people do not seem to have awakened to the fact yet.

The only hope for the improvement of the telephone ser-

vice lies ill denationalisation ; is it even now too late

t<] apply that remedy?
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COSTING A5 APPLIED TO THE ELECTRICAL INDUSTRY.

By A. CLEQG, A.C.I.S., F.CW.A.

Costing is a very large subject, and it is not proposed to

enter into the merits or otherwise of all the different

methods, but simply to give details of a system of costing

adopted by a company generating and distributing electricity

in this country.

In an undertaking furnishing a single product like

electricity the method of single cost can bj adopted, but

there are generally departments dealing with the wiring of

consumers' premises, laying mains, and construction of sub-

stations to provide for, and we have to adopt the job system

of costing for these.

The object of costing, as readers are doubtless aware, in

the case of electricity, is to ascertain the cost per unit pro-

duced or sold, to reduce waste in material, time, and stores,

TIME CARD. »•«» '"d^ne _
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liff. 2. It might be meDbioned thnt in order to prevent one

eniployi booking on or off for another employe, the racks

containing the cards and tlie recorder should lie near the

foremmi's desk or stores otiice, where they can be under con-

stant superviBion.

Minlh VndMll ....
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buildings," or 1/6d than " coal and ash handling." We
now come to the point where the cost clerk takes hold.

Each week details under the various headings are tabu-

lated for wages, petty cash, and stores, and are brought
forward on to the cost sheet below each month (fig. 5).

The amounts of coal burnt and water used are estimated,

and the proportion of salaries and office expenses on genera-

tion work is arrived at. The same process is gone through
to arrive at the operation or distribution department's costs

only, instead of time-cards, as the men are spread over a

large area, weekly time-sheets are sent in ; the allocations
' of the wages-sheets are different, of course, but follow the

Board of Trade form with sub-divisions (fig. 6).

The management cost-sheet is practically all estimated

;

the basis of estimate is the previous half-year, plus any
additions which are known to be likely to occur, such as

general advance of rates, taxes, &c. (fig. 7).

commencement or during the execution of the work the

quotation shall be increased by the amount of any additional

cost of material or labour, and of any costs or expenses

which may be occasioned by carrying out the work."
This all tends to increase the work of the cost clerk, as

he must keep note of the date of quotation and order, and,

if prices have changed, bring the same to the notice of the

sales superintendent when sending the bill, to see if the

extra can be charged.

On time and material jobs it has also been found
advisable to get someone in authority to sign the time-

sheet on behalf of the consumer, agreeing to the hours

worked, and a space on the time-sheet provides for this.

When the job is finished, the prime cost-sheets are closed

and totalled, submitted to the sales superintendent for

verification, and the bill is sent ; the details can then be

entered into the works order register, showing the amount
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nny) after providing for the tcnaut's sliarc and the cost of

the repairs, ic. (statutable deductions), provided the fund out

of which the rent and rates had to he paid, unless the hitter

had been previ.iuslv deducted anii.ni,' the working expenses.

From this it would he seen that if the usual method of valua-

tion was adopted in future—unless the gross receipts were

suhstaiitiallv increast'd—the hypothetical tenant would obtain

an increased share at the expen.si" of the landlord. In bis

cipinion, this was unreasonable, for the landlord's mterest m
the undertaking had increas<'d in value in the same way as

the t<'nant's. and consequently he should he entitled to a rent

at least us liigh as l)efore the war. This was an anomaly

created hv preseut-dav conditions wliich could not, however,

disturb the basis of assessment, namely, the rent which a

tenant would give. The effect of an " order " under this Act

to sdine extent moditied this position by partially maintuning

the rat<'able value, but his experience was, .speaking generally.

that the increased charges authorised had not been more than

sufficient to meet the increasing cost of the working exiien.ses.

which left little, if anv, of the increasi-d receipts to aifect the

rateable value. The Act was of temporary duration, and in

fact, would he in force for a period of two years only after

the official termination of the war. If the rateable value of

such undertakings was in future to he calculated on the

liitherto accepted principles, and produced a satisfactory result,

a permanent increase in the statutory charges must be autho-

ri.scd. The post war conditions had produced many anomalies

in our existing rating system, and the time had arrived when
the whole subject .should be taken under review, and the law

and practice ameniled to meet the requirements of present-day

and pn/spctive conditions. Tlie method of valuing for rating

purpos<'s public undertakings such as electric tramways, rail-

ways, Ac, which were not in existence at the time of the

l)assing of the Acts wliich goveined the present-day practice,

led to many difficulties and unsiitisfactory results- The present

system of leaving the asst-ssments in the hands of the over-

seers, who were not com[H-lled to make a regular and periodic

revaluation (except in the Metropolis), waS very unsatisfactory.

In many instances he knew of a.ssessinents in force to-day

which were made very many years ago, when circumstances

and values were entirely different. It would, in his view,

iippear to be of general advantage, and lead to eiiuity of

assessment, if it were compulsory for tlu? authorities outside

London to make a complete and periodic revaluation, similar

to the quiiKiueiinial valuation in l-undon; indeed, there did

not seem to be any valid reason why the two parts of the

country should he differently treated. Any revision of the

rating system wduld. be incomplete which did not provide for

a uniforin metluid of dealing with machiiiiM-y in valuing rate-

able hereditaments which in some parts of England was taken

info account in estimating rateable value and in others abso-

lutely ignored.

THE PHYSICAL SOCIETY'S EXHIBITION.

The eleventh annual exhibition of electrical, optical,

and other physical apparatus held under the auspices

of the Physical Society of London and the Optical

Society was opened at the Imperial College of Science

and Technology, South Kensington, on the 5th inst.,

and remained open for two days. The attendance

of visitors was on the wdiole good, and much interest

was shown in the various exhibits, some of wliich were,

of course, not new, but others have been much improved

in recent years. The exhibition is always looked for-

ward to eagerly, inasmuch as it affords an opportunity

of studying the development that has been made in

scientific instruments by the leading IJritisli manufac-

turers.

Some .")() hrins exhibited apparatus, and features that

were specially appreciated were the numerous experi-

mental demonstrations that were given of the apparatus

exhibited and the lectures that were delivered; for in-

stance, Sir W. H. Bragg, K.B.E., F.R.S., discoursed on

" Sounds in Nature,'" and Prof. C. R. Darling on

" Some Unusual Surface Tension Phenomena." Prof.

C. Ij. Fortescue and Dr. Bryan demonstrated some uses

of a thermionic valve, explaining a number of well-

known circuit arrangements, all the parts of which were

exposed to view. The apparatus was shown connected

up for illustrating the effects of " space charge " and
'' saturation." and for determining (piickly the charac-

teristics of the valves. The use of the valve as botii an

audible and high-frequency generator was demonstrated,

as well as the " heterodyne " method of receiving con-

tinuous-wave signals, and certain other intcre.>ting

phenomena of " beats."

Messrs. H. W. Paul and V. Twymaii demonstrated,

by interferometry, the distribution of temperature

around a hot body. The variation of the refractive
index in gases being linear with increase of temperature,
if a hot body be placed in an interferometer of the Hilger
type, various bands are formed around the body wdiich

are isotherms. The convection currents in air, from
electrically-heated wires, were shown both with and
without batHes. The method of investigation was sug-
ge.sted by Mr. Ciiild.

Emeritus Profe.ssor Archibald Barr, D.Sc, LL.D., was
to have lectured on the optophone, an instrument which
enables tlie totally blind to read ordinary jjrint. Owin",
however, to indisjiosition he was unable to do so. but
Mr. F. Morrison, his deputy, performed his task ad-
mirably.

Following the lecture. Miss Mary .Jameson, who has been
blind Irom birth, convincingly demon-strated the possibilities

of the instrument. She read with accuracy, although she
had only been using the optophone for about five weeks, lines

that had been selected at random from a book, proving that
the results which may he obtained by the use of the device
are beyond dispute. Several medical men and eye specialists,

who have followed the development of the instrument, hold
the same opinion. For the moment (we hope to furnish tech-

nical details at a later date) it will suffice to record the main
principle of the optophone as follows : A beam of light is

made to traverse a line of printed matter, and is reflected

therefrom on to a .selenium cell. The amount of light which
reaches the cell naturally varies according to whether it is

reflected from the black type or white background of the
printed page, and this variation in turn changes the resistance

of the .selenium cell, allowing a larger or smaller current of

electricity as the case may be to flow through it and actuate
a pair of telephone receivers worn by the operator. The sound
heard in the telephone receivers by the user is in the form
of a musical note, and with practice the inotif of different

letters, and indeed of complete words, can be easily differ-

entiated. Dr. E. E. Fournier d'.\lbe was the inventor of the
instrument.

The Hewittic Elkctric Co., Lti>. (formerly the Westing-
house Cooper-Hewitt Co., Ltd.), had a " brilliant " display
lit applications of the mercury vapour arc. .\ small rectifier

converting single-phase a.c. at 110 volts into d.c. at 1'20 volts

was employed to supply energy to a spherical medical lamp
outfit for the treatment of skin di.sea.ses, wounds, itc, by
ultra-violet light. The efficiency and convenience of this

method of rectifying alternating current was amply demon-
strated, a notable feature being the silent operation of the
apparatus. The rectifying bulb is fixed at the back of the
control panel, and the .starting resistance and other acces-
sories are grouped with it. The bulb being in the operating
circuit, it is essential that it .should always lie delivering energy
if the are is to be maintained. If the demand is an intermit-
tent .one as, for example, in a .spark coil, a shunt of sutficient

value must be connected in circuit. X .shunt is also necessary
to start the bulb against a counter e.m.f. as in battery charg-
ing. Immediately the bulb is in operation the shunt is cut
out automatically or by hand. A practically constant output
efficiency of 8-5 per cent, is obtained at Hu volts from one-
quarter to full load. A special type of rectifier has been intro-

duced by the company for the requirements of kinemas. This
automatically comes into operation when the carbons of the
projecting arc are brought into contact. .-Vnother device ex-
liibifed by the firm was a .'-tatienary type tracing printing
machine in which two powerful mercury lamps about .5 ft. in

length supply the light, the cylinder of the machine being of

lead glass to prevent injury to the eyes of the operator. Other
exhibits were photographic lamps for use in kinematograph
studios and enlarging outfits.

Mkssrs. H. TiNSLEV & Co. exhibited a very varied collec-

tion of instruments, including an artificial track-circuit in

operation; a self and mutual inductance standard constructed
according to principles laid down by the I'nited States Bureau
of Standards: Tinsley's vernier potentiometer, described in

our issue of October 1st. 1920 (p. 4'27) ; and a thermo-electric
compensating potentiometer, the first of its type to be
made in this country, which instrument has a range of froin
1 to 1(1,000 microvolts; a current regulator for use with the
last-named instrument; tuning fork stroboscope, an instru-

ment which measures speeds by means of a rotating disk and a

constant periodic charge through a neon tube, which discharge
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is obtained through an induction coil whose primai'y is excited
by the current passing through a contact on the tuning fork

:

a double Kelvin bridge witli standards; an automatic wireless
transmitter for aeroplanes, which we have already described,

in which a commutator with a series of Morse signals is driven
liy clockwork in such a manner that any particular message
is transmitted by moving a lever; and a number of Wheat-
stone bridges, &c.

Mr. F. Harrison Glew demonstrated radio-activity, and
showed his radiimi applicators which are prepared with special

composition ; the latter is claimed to be unalterable by radium
and. therefore, does not need to be re-made like ordinary
varnish applicators.

Marconi's Wireless Telegraph Co., Ltd., had on view the
No. 11a marine direction finder which emliodies the new
" sense " device. Formerly the direction finder gave the bear-

ing of a transmitting station only, i.e., it did not show whether
that bearing of the ob.served .station was, .say. " aft " or " for-

ward " of the ve.ssel taking the observation. The new
" sense " device gives this information with certainty, the
result being achieved by superimposing an open aerial upon
the ordinary direction-finding aerial. The tv\o minimum
points on the scale are first ascertained in the usual manner,
after which the open aerial is superimposed (with the addition
of a resistance in the circuit to overcome the " wiping out
effect) which makes it possible to determine which of the two
bearings given is the true one. The four-electrode valve ampli-
fying detector was specially designed for use on board ship

where the cost of installation and maintenance must be re-

duced to a minimum. The chief feature is the employment
of a single valve of a new type, having four electrodes and
performing the function of three separate valves, viz., high
frequency amplification, rectification and low frequency or note

magnification.

The Edison Swan Electric Co., Ltd., exhibited a number
of its " Pointolite " lamps, which were fully described in

our issue of January '2nd, 19'20 (p. 9). These have been de-

veloped in both directions there now being sizes of 30 c.p. and
4,0<X) c.p. The 30-c.p. size (fig. 1) which is produced at a very

low co.st. takes a current of .4.5 amp., and has been brought
forward principally for employment with reflecting galvano-

meters. The 4.(X)0-c.p. size has been designed principally for

kinema projection work, giving out a very long and cool high-

power beam. In the pyrometric type exhibited, the tempera-

wheels, which contains the transformer. The energy is

switched on and off by means of a foot switch or a pear switch.
.Another ex'iibit was a boiling X-ray tube for deep therapy
treatment, that is, treatment with hard radiations. A " Sunic

''

X-ray group with kenetron valve and a heavy-discharge type
induction coil with a " Dreadnought " mercury interrupter was
also shown. In addition to these there appeared a diathermy
apparatus for raising the internal temperature of the human
body. Two types of electrodes were shown, those for penetra-
tion and others for surgical treatment.

Mr. J. St. V. Pletts exhibited the new Davis-Pletts slide
rule, of which he is the patentee; it is manufactured by
Messrs. John Davis & Son (Derby), Ltd., and presents some
remarkable features. For one thing, it is entirely British
made—and reflects credit on the makers. Its chief recom-
mendation, however, is its greatly extended scope of applica-
tion, which should render it especially useful to electrical en-
gineers dealing with telephonic and wireless telegraphic
formulae, long overhead ti-ansmission lines, and other
subjects involving the use of exponential or. hyperbolic
functions. The log-log scale, and its reciprocal scale, are
placed respectively along the upper and hnver edges of the
face of the rule, and are related to the upper log scale in

such a way that the numbers on the latter are the common
logarithms of the numbers opiwsite. them on the former; by
this means the non-recurring log-log scales can be indefinitely
extended. Further, scales are provided on the slide for all the
ordinary exponential, circular, and hyperbolic functions, ar-

ranged to read on the same log scale, so that the product or
ratio of any such functions can be obtained. All such com-
pound functions as e* sin a and log a cosh x can be obtained
with a single .setting of the slide and cursor, and every com-
bination of the various functions is obtainable with two or
more settings. The numerous scales have been ingeniously
packed into the available space, and the scoiie of the new rule
is astonishing; it should greatly shorten a class of calculations
which are very tedious, and liable to error, when made by
the usual' methods.

Messrs. Eversheui & Vignoles, Ltd., had an extensive show
of mea.suring instruments of many types, including a number
of their well-known " Megger " testing sets of different pat-
terns, voltmeters, ammeters, &c. A " Dionic " water tester

was exhibited. This is an improved form of the well-known
apparatus for detecting and measuring traces of impurity in

water so minute as to escape chemical analysis.

Fig. -100 c.p. " Pointolite " Lamp and Standard.
Resistance.

ture of the positive electrode may be varied between 1,200 and
2,800 deg. C. The standard pattern of resistance employed
with these lamps is capable of being used on all d.c. voltages
from 100 to -2.50. .\ two-jiin plug is used in connection with
several pairs of holes to olitain the correct resistance corre-
.sponding to the voltage employed which is indicated on a
.scale. ITig. 2 shows a KHI-cp. lamp connected through a
.standard resi.stance.

Messrs. Watson & Sons (Electro-Medical), Ltd., dis-

played a number of examples of high-pressure and X-ray
apparatus. A sphere-gap voltmeter graduated in kilovolts
and centimetres was .shown. This instrument is provided with
accurately constructed spheres of 10 cm. diameter, and is useful
in connection with h.p. transformers and induction coils for
radiology. The " Sonic " bedside X-rays outfit was exhibited.
Tliis is a very compact set consisting of a static oil-immersed
transformer operating from an ordinary a.c. supply. A
Coolidge self-rectifying radiator tube is employed whicl) obvi-
ates the necessity of providing a rotating rectifying device.

A tipping is made on the secondary winding of the transformer
for the heating circuit of the tube. The whole outfit is com-
plete in one unit, and mounted on a small cabinet, on castor

The complete apparatus is shown in fig. 3, where G is a

glass tube to contain the^jvater under test, and A and B are

the electrodes connected to a direct-reading conductivity meter
M, and a continuous-current hand-driven dynamo E. The
thermometer t measures the temperature of the water under
test, and is capable of being lowered or raised in the water,

so altering the effective cross area of the liquid path. This
thermometer is supported in a sliding holder l which moves in

guides H H, and which carries an index i ranging over a scale

J calibrated in degi'ees Centigrade. After the water to be tested

has been ijoured into the funnel F has filled the tube G. the

reading on the thermometer is noted, and its sliding holder

is moved until the reading of the index l on the scale J cor-

responds with the thermometer reading. This operation com-
pensates for the change of conductivity due to temperature,

and the reading given on the dial of the meter ll is the con-

ductivity of the water at 20 deg. C. By turning the handle

w of the dynamo, a current is generated which traverses the

meter and the water in the conductivity tube g. The pointer

of the meter is deflected, and comes to rest at some point upon
the scale which directly indicates the conductivity of the water

in the tube corrected to 20 deg. C. The test is completed as
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sunn ns tlic pointer li:is cnnii' Id rrst. Iliat is tn Kiiy, in t«o

nr \\}\w KiMiincls.

'I'lic i-(]niliiili\it\ nii'U'i' niPflsuli'S dirfclly, iinil \vitli<iiit caliii-

bition. the <iiiiiliictivity of :iny olcclrolytii- >M>hiti<in in the tiilx'

III whifli it may he. conncrtod. The iniliiiition is nivon liy

:iii index which ranges over an engraved Boale, griuhiated in

liiiils (if eonductivity. 'J'lie unit is the reciproeal of onc^

iiieguhni. In the conductivity nietiT for (hlute solutions llie

r.ile extends from zero uj) to 'i.OIKt units.

I'he luhe is so constructed that hy pouring \vat<'r into the

iMMUel I', and allowing it to ov.'rilow thidugh th<' outlet pijie

o. every part of tla^ tilhe is thoroughly washed out. .\ drain

pipe 11 of puic ruhher is provided at the bottom for the purpose

of drawing oil' the contents at the c^)nclusiou of a test.

.\mong the uses to which this apparatus may be put are the

testing for leakage of cooling water into a surface condenser;

boiler priming; measurement of " hardtu^ss " of water; ascer-

taining thi- correct proportion of quicklime to be added in

" softening " water; testing water supplies or river water, &c.

Needham's " Pulsator " .system of speed control was demon-
strated by 'means of a .small motor and sliding resistance

representing the engines of a boat. The apparatus is designiHl

to accurately measure and control the speed of engines by. an

ab.solutely new metliod. nie system depends for the constancy

of its indications upon an electrical condenser and a non-

imluclive resistance. Its action is analogous to the operation

of a Wheatstone bridge, giving a wide range and great accu-

racy. The essential instruments of the system comprise a

rh(-ostat .serving either as a speed transmitter or meter, or

both; a.
" PuLsator " driven by the engine whoso speed is to

be meas\u'ed or controlled; and balance indicators showing
when the " Pulsator " is revolving at a speed corre.sponding

to the position of a contactor on the rheostat. The speed

transmitter in the ca.se of a. .ship is mounted on the bi'idge with

one of the balance indicators iinniediMtcty adjacent. The other

AN ELECTRO-MEDICAL EXHIBITION.

In rcspons*' to ;in invitation from TnK Ekison Swak Emxtuic
Co., Ltd., we visited a lew days ago the showroom extension
recently openeil at I'JJi. C^ui'cn Victoria Street, E.G. 4, for the
display of electro-medical apparatus.
The production of X-ray apparatus by this firm is a recent

innovation, hut its efliciency and general appearance make
it apparent that " Ediswan " radiograiibic outfits will soon
be well known. The exhibit in.spected was a complete unit
for an operating t;ible measuring about 7 ft. by :i ft. Tlie
table itself is well constructed, the upixT jiart l)eing of three-
jily wood combining elasticity with strength. The X-ray tube
carriage is fitted with ball hearings, and is easily moved to

any imsition beneath the table. .\ u.s.'ful device embodied in

the carriage is a " peri.scope." The side of the tube
container has a lead glass window through which the image
of the tube is reflected on to a mirror li.xeil to the inside of a
shutter in the .side of the carriage. This facilitates inspection
with no risk of injury from the rays. The induction coil

employed is the " jointless section " heavy-discharge type
wound to give "as little reverse current as possible. Tlie in-

sulation is principally pajx-r, instead of wax, making the coil

suitable for use in hot climat<>s. Each .section of the coil is

(>ne wire thick, the wire being wound on jiaper disks in op-
posite directions for each alternate disk. ,\ special coil for

iow-voltiige work is also manufactured by the firm, primarily
to meet the requirements of medical men who do not possess

an electricity .sujiply. This may be u.scd in conjunction with
" Ediswan-.\cme " large capacity accinnulatons, which are
made up in I'i-volt units, each mounted in a wooden container,

highly linished. and litt^'d with a carrying strap. These are

sui)plie(l in two capacities, viz., 'II amp.-hour and lili anip.-

.'!.— " nroNic ' W.ATF.ii Ti;siKii, Sou
CoMI'KNSATION FOJl TliMrHiiATL Fio. 1.

—
Premier " Inteiiuupteh with Mechanical Rectifier.

indicator is mounted in the engine room. The instruments
are connected up by suitable wires, and can be operated from
an ordinary lighting circuit. The action of the apiwratus in
speed-controlling is as follows : The transmitter, which has
a dial graduated in revolutions per minute, is set to the desired
sp<-td, anil the pointers of both indicators will then deflect to
inilicat(> either " reduce " or " increase," depending upon the
nature of the change being effected. The engineer will then
adjust the speed gradually until the pointer of his indicator
comes to rest at " Steady," showing that the signalled speed
has been attained. The bridge indicator reaches its " steady

"

position simultaneou.sly. In measuring s|)eed the dial of the
meter is moved until the indicator registers " steady," when
the reading in r.p.ni. can be taken.
The high-iiressure d.c. motor-generator set exhibited l)y the

firm at last year's exhibition has been cofisiderablv imjiroved.
As noted in our is-.ue of January IC.th. lil'20 (p. SK), the set
was then designe.l to give an output of ]•"> m.\ at .').(HK) volts
by means of three sniall magneto-generators in series on one
sido of the motor. 'The number of generators has now been
increased to six, th.-ee on each side of tlie motor, and the same
current output is oi-taaied, but at a pressure of P2.000 volts.
The design of the gei.erator is such that the terminal e.m.f.
is practically free from ripple. The firm demonstrated the
app.iratua with a earl ode ray tube to show some of the pos-
.-irilities of the cac'^ode ray method of investigating rapid
changes of current.

The Mauconi-Osisam Vai.vf, Co., T,tij., showed a selection of
various fvpes and sizes of transforming, receiving, amplifying,
and rectifying valves.

(To he coniinueil.)

hour. The coil is fitted with a high-speed hammer break, and
is made in three sizes to give lH-in., 1'2-in.. or 14-in. sparks.

The " Premier " continuous current interrupter fitted in the
exhibited set is a coal-gas turbine interrupter, the internal
p.irts of which are substantially built of cast iron. This type
is not afl'ected by mercury and does not burn. The only atten-
tion required is the replenishment of the mercury at two- or
three-month intervals, and the oiling of the motor and main
spindle bearings. The mechanical rectifier in use with this

interrupter is based on the type patented by Mi'. Leslie iMTller,

.A.M.LiE.E. In this rectifier the reverse of the induction coil,

due to the " make " of the primary circuit, is stopped by a
revolving disk of insulating material. The jieriphery of this

disk is perforated at the correct intervals, allow'ing only the
useful current to pass to the X-ray tube. i\Iica di.sks were
originally used, but owing to the difficulty experienced in
obtaining large disks of this material " paxolin " is now
employed, and has proved an efficient substitute. The inter-
rupter and rectifier are enclosed in a sound-proof cupboard,
as shown in fig. 1. Another type of interrupter produced by
the firm consists of a pear-shaped steel bowl mounted ver-
tically above a small motor, to the armature of which it is

attaclied. Inside the bow'l is placed a small quantity of mer-
cury which, by centrifugal force, travels up the side until it

reaches the greatest diameter where it is received by a groove,
and forms a complete rotating ring inside the bowl. On a
vertical spindle in the inside of the bowl a fibre wheel revolv-
ing on ball bearings is fitted, slightly out of centre, so that
its edge engages with the mercury ring and is rotated by it.

A copper segment is fitted acro.ss the fibre wheel which cuts in

at intervals, allowing a momentary current to pass. The
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rapidity of interruptions approximates to that of the electro-
lytic interrupter, and is obtained without gearing and with
the motor running at its normal speed. Ten thousand inter-

ruptions per minute are obtainable with this device. The
dielectric used is paraffin oil which is separated from the
mercury by centrifugal action. On the " Premier " a.c. inter-

rupter a synchronous motor is fitted; electrolytic interrupters

are also included among the products of the company. The
switchboard used in conjunction with the apparatus may be
either of the wall or trolley patterns. The wall type is shown
in fig. 2. This is a highly finished, black-enamelled board
behind which the necessary resistances are fitted. These re-

sistances are wound on hollow insulating tubes, which allow
a rapid dissipation of heat and prevent the spirals sagging if

overheated. Tlie ammeter is graduated from zero to 12 mA,
and by means of the multiple contact switch the current pass-

ing through the tube can be gradually increased from less than
1 m.\. to the maximum capacity of the coil. The centre of

the board is occupied by a fine-wire resistance with a sliding

contact giving a fine speed adjustment for the motor of the
interrupter. Separate tumbler switches are provided for a
pilot lamp, the motor, and the coil. For the last a pedal
switch with a quick breaking action is provided in addition.

The trolley pattern switchboard is similar in design, but is

also fitted with a special quick-break double-pole switch. The
board is mounted on a strong trolley fitted with rubber-tired

castors. The " Ediswan " X-ray tube stand is a highly

finished piece of work with adjustments for height and lateral

and vertical angles. The tube container is of lead-lined wood
with a lead glass inspection window.

Fig. 2.—X-ray Switchboard.

In addition to the X-ray apparatus the showroom contains

a wide range of other electro-medical devices. One of these

is the radiant heat bath, in which are fitted six carbon fila-

ment lamps. The case is of heat-insulated wood and is so

constructed as to fit many parts of the human body. The
heat given out is stated to be very effective in cases of rheuma-
tism. &c. Small baths mounted on insulated stands, fitted

with electrodes on each side are shown. Many portable gal-

vanic and faradic batteries are included in the display. The
" Universal " earth-free machine is a set devised to meet a

number of electro-medical requirements. The current is

supplied by a small double-wound motor di'iven from an
ordinary lighting circuit. The machine can be connected

up in different ways to supply galvanic or faradic currents,

to operate a small inspection lamp, or to provide the heating

current to a cautery needle. By means of an eccentric and
plunger fitted to the motor shaft, an interrupted current can

be supplied, through a water resistance, to cause alternate

contraction and expansion of the muscles. The motor may
also he used to drive a vibrator for massage treatment through

a Hexible shaft. Very effective results may be obtained with

the company's puitable high-frequency sets, which are mar-

vels of compactness. These are constructed for connection

to a lighting circuit, they weigh only 10 lb. each, and measure

loj in. by 7J in. by 9i in. The accessories comprise,a handle,

surface electrode, rake electrode (for treatment of the hair),

and a saturator (which, it is claimed, banishes insomnia).

Although not strictly electro-medical, the Ediswan

" Saloon " hair dryer is worthy of mention. This consists
of a small motor and fan, with a heating element (400 watts)
which may either be fitted to the air nozzle or in the end of

an aluminium flexible tube. The whole of the machine is

light enough for application by hand, but a heavy metal base
is also suppHed. '

Our readers, who are already acquainted with the multi-
farious activities of the Edison-Swan Co., will find it worth
their while to visit the showrooms to view this very excellent

exhibition of the company's developments in a new field.

ELECTRICITY AND AGRICULTURE.

The tenth report of the Development Conamissioners for the

year ended March 31st last has been published recently by
H.M. Stationery Office (price '2s. net). This is a voluminous
publication dealing with a wide field of research and practice

in the realms of agriculture, stock breeding, rural transport,

harbour improvements, fisheries, iVc. Electricity has played but
a small part in the work of the Commissioners, but one or two
points of interest to electrical people are recorded. Dealing

with transport in rural districts, the report states that this

function has now been transferred to the Ministry of Trans-

port, but the Commissioners express regret that while these

questions remained within their reference they were unable

to recommend the Treasury to approve more than a small

fraction of the applications submitted to them. This was not

owing to intrinsic defects in the schemes, most of which were
for making or extending light railways, but to the stipulation

in the Development .'^ct which forbade advances from the fund

to an association of persons or a company trading for profit.

As no alternative agencies offered themselves, or could he

found for undertaking the development of rural transport,

the Commissioners found themselves powerless to make re-

commendations to the Treasury. The one exception—that of

the Brandsby T.ight Railway—was a case where the promoters,

the local landowners, were prepared to agree to conditions

which satisfied the Law Officers of the Crown that no profits

could possibly accrue to any one—a criterion that not un-

naturally failed to recommend itself to the other applicants

with whom the Commissioners negotiated over a period of

years.
. , . •

It is interesting to note that experiments m electro-cul-

ture, carried out by the Commissioners, have met with success,

although previously it was thought that the benefits of elec-

tricitv in this direction were, at the best, doubtful. The
effect^ of high-pressure electrical discharges upon the growth

of crops were tested in the following manner : Wires

were stretched above the crop and charged to a potential

of about 50,000 volts, with the result that a small current

passed through the air to the crop below. The most striking

point about the maj'ority of earlier experiments of this nature

is the neglect of measurements of the current used, and on

this account one electro-culture experiment could not he

com.pared with another, and there was no certainty whether

too much or too little discharge had been allowed to take place.

To test the action of the current and to fill this serious gap

there were started a series of plot experiments in different

parts of the country, a series of pot experiments, .ind also

laboratorv experiments with single seedlings. In all these

experiments careful measurements were made of the current

supplied, and special experiments were directed to the de-

termination of the maximum and minimum current which

could he used. The plot and pot experiments have now been

continued for a number of years, and converging evidence

from the field and from the laboratory indicates very clearly

that bv siu-h treatment the growth nf a cereal crop can be

markedlv increased. Differences as high as 50 per cent., 38

per cent., and 35 per cent, in favour of the electrified areas

have been observed in a number of cases. It has further

been shown that the plants are sen.sitive to a very small

current so it is easv to give a discharge which reduces, in-

stead of increasing, growth. The amount of electric energy

supplied to the individual plant is exceedingly small, for the

total energy supplied rer arre is only as much as that re-

nuired for a -50 candle-power lamp. If the cost of the installa-

tion required to produce and distribute electricity in actual

agricultural practice can be kept low. a new method is

avn liable for increasing the yield of crops.

Tlie report makes reference to schemes for supplvme electric

power fo farms, citing as an exempl.Trv scheme tlie Hereford

Corporation's wide activities in this direction, referred to m
previous numbers of the Electuical Rp.vrew. Mention is

made nf a grjint to the Chester Corporation for a survey of

the water power of the river Pee, the result of which was

very promising.

French Lamp Exports.—According to statistics published

!n the Bullefm of the French Chamber of Commerce in TnriD,

France exported to Italv during the period from .Tanuary Ist to

March .fist. 1920, 1.73I.C00 elow lamps, worth 605.850 lire, ror

the year these figures would represent, rouphly, 6,?24,CC0 lampf,

valued at 2,423,000 fr.
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THE PROPOSED ENGINEERS' CLUB.

A.N cai'uedt endeuvuur is being made to fouud uu Eagineers'

Olub in London. The idea is a very excellent one. and it

ought to be carried out on Uie broadest possible lines. The
term " Engineer " should be made i-lustic, and should include

those who, in the words of tht' charter i)f the Institution of

Civil Engineers, turn the great forces of nature to the use and
convenience of man. A club catt'riug more or less for engineers

has been tried on oue or two occasions, and has not matured
satisfactorily ; what should be alteuilited now is an Engineers'

Club in the widest sense, domiciled in l.oiulou, with a mem-
bershiji ubtuiued not from London alone, bill fnim the pro-

vinces and our overseas Domiuiuus.

ITie provision of a common ^^rouiid. free from all political

bias, where engineering thought can lind a congenial atmo-

sphere, nmst be of inestimable value to the development of a

profession and industry on which largely depend the safety

and well-being of oui- Empire. If we want to listen to a paper
on " Ta.xation in the year 'Mil," or uu " The propelling ma-
chinery of Noah's Ark in B.C. OUOU." why should there not be
a common meeting-place where wc could dine in comfort
before the debate, and \\ipe away all asperities when it was
ovei' in a sociable smoke and drink together'.'

Nothing can help engineering— the one great constructive
foi'ce to-day, as it was yesterday and will be for all time

—

more than a gathering together of its vital component parts

on the lines indicated above. Such a club, where members
from the provinces and overst^is could find a home, would pro-
vide the means.

It is impossible to look upon the financial aspect of such a
ventuit' with pre-war eyes. A subscription which might have
been ample six years ago, owing to enhanced values, must
now be more than doubled. .'\u Engineers' Club in London
should not be stai'ted with less than 1,000 original members,
at an annual subscription of, say, ten guineas.
The scheme for the financing of an enterprise of this kind

must receive close attention at a later date, and due regard
must, of com'se, be paiil to favourable terms for provincial
and overseas members. The difficulties are fully realised, but
ai"e believed to be not insurmountable. To make the Club a
success it must be run as a club, and not as a glorified saloon
bar. The latter course has been adopted by certain clubs in
London to-day.

The Club should aim at giving the best service possible at
the lowest c<jst. It should he a club established for the benefit
and advantage of its members, run on co-operative hnes, and
not a camouflaged hotel worked for the sake of profit. Pour
tilings are essential to bring about the end in view : First, the
assurance of the moral support of all engineering interests;

secondly, the necessary financial support; thirdly, the setting
up of a really strong and representative honorary committee,
composed of men who would give a large amount of time,
trouble, and attention to the formation and conduct of the
Club ; and, fourthly, the finding of a man of experience who
could run such a club economically and successfully. No
amateur, however good, could fill the bill. The Club would
need the best that money could buy ; a full-time man of great
experience in management, buying and catering, of long and
varied knowledge of cilub management, and a gentleman—in

the best meaning of the word—would be essential.

There should be a generous bedroom accommodation, for
the country membership will be large; and for the same reason
it might be well to have a linking-up arrangement with the
Engineers' Clubs in Manchester and Birmingham.
We are glad to announce that a strong preliminary com-

mittee, comprising prominent men in the civil, mechanical,
electrical, gas, transport, iron and steel, shipbuilding, and
other branches of engineering is being formed, in order to
explore the possibilities.

As it is vitally important for the framers of a scheme to
have some idea of the magnitude of the probable membership,
readers who are in favour of such a olub are invited to send
their names either to the offices of this paper or to Mr.
Edmund L. Hill (Secretary of the Federation of Briti.sh In-
dustries). 39. St. .Tames's Street, S.W. L who has kindly con-
sented to act pro tern, as honorary secretary to the committee.

Report on Air Ministry Competitions.—The Report upon
the competitions between various types of aeroplanes and
" amphibians " which took place during August and Septem-
ber last says a great deal with regard to points in design mak-
ing for safety and comfort. It is noted with satisfaction that
very few items of equipment of foreign make were utilised
by competitors, and these were practically confined to petrol
gauges. The magnetos fitted were all of British design and
manufacture, and the Report states :

" ^^'hile there is little
doubt but that when a few mechanical details have been im-
proved, the British magneto will be the best in the world,
the resultji of the competitions show that the British magneto
majiufacturers are now abreast of any of their foreign rivals."

LEGAL.

Electbicity Obtalned bv Fbadd.

At Old Street Pohce Court, S. D. Goldberg was summoned
for unlawfully causing to be laid electric lines to communicate
with an electric line belonging to the Stepney Borough Council
on or about November 8th, and, further, fraudulently abstract-
ing, consuming, and using electricity, the property of the
Borough Council.
Mr. G. H. You.NO, prosecuting, said defendant and two

others made application to the Council in writing to be sup-
plied with electricity for certain premises to be converted by
the defendant into a billiard saloon. An intipector from the
Council, who went for the purpose of removing a met^r
board, discovered that two wires had been connected with the
wire belonging to the Council, and with four lamps, in such
a way that the electricity passing through did not go through
the meter. The electrician .said it was done by Mr. Goldberg's
orders. Defendant was seen afterwards, and said the lamps
hail only been on for an hour or two, and if there was any-
thing to pay, he was willing to pay it.

Dkiendant said his electrician did it, but he (defendant) was
liable as he employed him. It was only a temporary connec-
tion, for three-quarters of an hour.
Mr. Clarkk Hali. said he was sorry his power to fine was

limited to £5 in each case, because he thought it was a gross
fraud. Defendant would be fined £o and £2 2s. costs on each
of the two summonses.

—

Bethnal Green Sews.

Theft.

Hahrv Rislev, 34, electrician, employed at Bellamy's Wharf.
was sentenced to three months' imprisonment with hard labour
at the Tower Bridge Police Court on January 6th, for stealing

goods valued at ±'243.

—

Tlic Times.

CORRESPONDENCE.
Lmert received by m after 6 P.M. ON Tuesday cannot appear ii/ntil

tile following week. Correspimdettts- sKould forward their communi-
cation* at the earliest possible vwment. No letter can be published
unless we have the writer's name and address in our possession.

The Cost of Living on the Gold Coast.

In the current issue of the Eeeciiucal Review a letter

appears from " 'Phone Engineer " asking for particulars of

life on the Gold Coast. I have spent five and a half out of the
past six years there. The climate, as is generally known, is

not healthy for Europeans, but if ordinary care is taken it is

not as black as sometimes painted. It is very damp ah the
year round, and produces a good crop of rheumatism and
kindred complaints. The heat is not as great as in India >>r

Egypt during the day owing to the moisture, but the nights
are hot as a rule. The average temperature is about 90 deg.

Malaria is very prevalent, but not .serious proviaed it is not
taken t<xi lightly and quinine is taken legularly.

The cost of living is high compared to that at home. Bunga-
lows are usually provided free for a single man, in which cas<-.

including a cook, steward, boy's washing, &c., the cost per
month will come out at about i'lo to £'2i\ according to the
style of living. The food very much depends upon the dis-

trict where one is situated. If on the railway, a seaport, or

near either, fresh meat can usually be obtained of a greater

or lesser degree of toughness at about 28. 6d. per lb. Chickens
are generally plentiful, as are also eggs and fruit. Tinned
goods form a gi"eat part of the Eiu-opean's diet—bacon, vege-

tables, itc, which can be obtained from any of the numerous
traders' stores in the colony. Clothing, generally sijeaking, is

dear, and a sufficient supply to last the tour should be taken
from home. If " 'Phone Engineer " is considering going out
to " the Coast " I should be pleased to give him any more
particulars he may require.

Mine Engineer.
January 8th, 1921.

[We are much obliged to our correspondent for these useful

particulars, and for his offer to give further information.
Letters addressed to this office will be forwarded to him.

—

Eds. Elec. Rev.]

A Generator Problem.

In further reply to " Wireman." I should like to suggest
that in addition to testing the voltage across the shunt field,

lie should also test which is the positive and which is the
negative shunt lead. He should also ascertain which is the
positive and which the negative machine terminal. This he
can easUy do by means of a polarised voltmeter. If the volt-

meter indicates that the voltage across the shunt field is less

than that across the machine terminals, the machine win run
self-exciting if the po,sitive field le.ad is connected to the posi-

tive terminal and the negative lead to the negative terminal.

If the field leads ere connected up in the reverse way, the
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machine will not build up, because the voltage generated by the
residual magnetism will send a current through the field wind-
ings in such a direction as to oppose and destroy the residual
magnetism, no matter what polarity it may have.

It does not necessarily follow that because a shunt-wound
machine runs as a motor it will also run as a self-exciting
generator without altermg the connections. It will only do
so on condition that the direction of rotation is that suitable
for the conditions obtaining. If the machine m question
proves to be designed for separate excitation from a 480-V
supply, the reason for not building up as a shunt generator is

obvious. If connected to a supply, as a shunt motor, it would
certainly run, but at a dangerously high speed owing to the
weak field.

I do not quite follow " Wii-eman's " explanation of series

and compound connections. It would have been better had he
given a .sketch of arrangement. The compound winding will

perform its function of regulating the voltage according to load,

whether the generator is self-exciting or not.

T. A. Robertson.
Glasgow.

JannaTij Sfli, 1921.

Referring to " Wireman's " correspondence of the 1st in.st.,

in connection with the above, I am of the opinion that the
machine referred to is a compound-wound interpole generator,
and that the compound winding mentioned by him is actually

the interpole winding.
If " Wireman " cares to get in touch with me direct, I shall

be pleased to give him any assistance I can in the matter.

C. A. Besley.
39. Newfoundland Road, Cardiff.

Jcinuary 8th, 1921.

Excessive Charges for Service.

In reply to an application for a ten-point installation of

electric light in a small villa about 20 ft. back from a road
in which mains are already laid, the electrical engineer of an
Urban District Council recently quoted a price of £15. for

installation charges.
Together with the cost of wiring, the whole installation

would have cost about £41, which is quite prohibitive for

houses of this class, and if .similar charges are being made
throughout the country the immediate future of electric light-

ing would seem to be very gloomy.
As is most common with public authorities, the letter was

abrupt to the verge of rudeness, the applicant being informed
that if he decided " to adont electric lighting this sum. in

accocdance with the in.structions of the Council, must be paid
before the work could be put in hand."

It is hardly necessary to say that the applicant did not
decide to adopt electric lighting.

Jauuary 10th. 1921.

X.

[-According to the Electric Lighting (Clauses) Act. 1S99, the
undertakers can only charge for so much of the service line

a.s may be laid noon the property of the consumer, if the

premises are within 60 ft. of a distributing main.—Ens.
Et.EC. Rev.]

German Competition in the Electrical Trades.

We regi'et that " W. H. M.." in his effort to avoid person-

alities, should have so poor an opinion of our knowledge of

economics. A blow at one's little hobbies is alwavs the most
unkin'dest cut of all. but we take comfort in that " as yet."

If we understand your correspondent aright, he suggests

that our determination not t<i buy German machinerv is

causing more unemplovment in this country. Let us see where
this leads us. We refuse t-o buy from Germany, and for the

sake of the aigument. cannot, .or will not. purchase machinerv
of other foreign origin. We, therefore, in order to keep our
business going, buv the machinery from British manufa-'-

turers, and so we increase unemployment, which, as Euclid
would sav, is absurd.
There is a certain kind of cane used by chairmakers in this

country, which, we understand, grows onlv in Germany. Tf

we were chairmakers. and refused to buy this cane, we phouH.
undoubtedly, increa.se unemnloyment. " W. H. M." will

readily .see the difference in these two cases.

We wDl do our best to reply to your correspondent's ques-

tions.

1. Germany does not intend to pay her war debts, but if

forced to do so, can pav with the wealth produced by her

naricultnre, her mines, her manufacturing industries, and h^-

<he profits made in trading with tho-se neutral countries which
have been enriched by the war.

2. Yeo. and the preater the quantity sent over here, the

larger the number of British factories which will close down.
H. We never mentioned the word " rings " in our letter.

Rings can either increase the prosperity of a country or be its

curse It depends pntirelv on the nolicy of the rings.

4. If " W. H. M." had thought a moment he woidd ni^t

have asked this question; how can our manufacturers dumn
their goods across a hiph protective harrier? Apart from this,

we doubt if any manufacturers, exposed to free foreign com-

petition and dumping, could ever make their goods in sufficient
quantities to dump profitably. We reiterate that the producer
IS the creator of the real wealth of a country—the agriculturist,
the miner, and the skilled artisan—with the assistance of the
capitaUst, and the trained technical expert. The great dia-
tributiag systems—ships, railways, wholesalers, retailers, ex-
port and import merchants are, of course, iudispensable, and,
by their enterprise and efficiency, add greatly to the wealth
of the country; but mjm'e the producers, either by excessive
taxation, strikes, the pohcy of ca' canny, unrestricted foreign
imports, or dumping, and you strike a mortal blow at the
prosperity and well-being of our land. At the same time, and
what is of equal importance, you are endangering the national
security of our country. Has the war taught " W. H. M."
nothing? Surely ue remembers how, in the early days of the
war, our armies were handicapped—little optical glass, less
chemical glass, and few explosives, owing to a decayiug dye
industry. We wonder how many of our lads were sacrificed
through the lack of these native industries, strangled by
German competition.
One of our correspondents tells us he has sent a copy of

yom- leading article to his local M.P.—an excellent idea, which
we have copied, and, in view of the Bill shortly to be presented
to Parliament, one we should like to commend to your readers.

London. E. P. AUam.
January 10th, 1921.

The correspondence on this subject in your columns is very
interesting. With regard to one of the questions asked by
" W. H. M." in your issue of the 7th inst., it is, of course,
notorious that the " rings " in the electrical industry, and in
others, are largely responsible for inflated prices, and also for
the restriction of trade, though whether they can be held
responsible for the latter in its present legal definition is an-
other matter. It foUo^vs that they are responsible for some of
the unemployment in the country. It is natural that the
rings should wish to keep out German and other goods, as
their aim is to eliminate competition and fix their own prices
accordingly. Tlie buyer and the consumer are, of course, the
sufferers. If you and " W. H. M." are agreeable, I woula like

to get into touch with him. Tlie prejudice against German
goods is natural enough, but the whole question is very much
wider than this, and calls for clear thinking and action.

January 6th, 1921.

Play Fair.

May I refer " All British " and other correspondents to

extracts from the last two paragraphs of your leading article

in to-day's issue of the Electrical Review?
" Surely it is a matter of plain common sense .... and it

should be our earnest endeavour to turn out the maximum
quantity of goods at the lowest possible prices. That is what
the Germans are doing already. [ItaUcs are mine.] Let us
beware lest, beaten in war, they defeat us in the arts of

peace .... and let each ' do his bit.'
"

Tliat is what I tried to sav in my first letter !

W. H. M.
January 1th, 1921.

The Life of Metallic Filament Lamps.

Is it not about time some protest was made against the

metalUc filament lamps which at present are being turned

out on the market? Wherever one discusses the question, one
hears the same complaint—inferiority.

T have burning at the present time two out of six " Brims-
down " lamps bought before the war—one in a table lamp
which is continually being moved. The remaining four all

burned over three years. There is a legend that the life of

a lamp should be 1,000 hours. I have tried all the leading

makes, and I should imagine that 250 hours average is about

the maximum one can expect from lamps purchased in the

last 12 months. As for the half-watt type, these are infinitely

worse. I purchased eight ten days ago—six burnt out in three

days, and were returned to the factors who supplied them,

who'also tendered the information that they _ were having

a tremendous number of complaints, and having to return

lamps to the makers in hundreds.
Besides concentrating on prices, could not the lamp ring

make an effort to see that a consumer gets a fair return for

his monev, and by so doing help the electrical industry

generally?
The failures referred to are not mechanical breakages, hut

lamps which go out after a short run in perfectly undisturbed

positions. Perhaps some large users will give their experience.

January lOth, 1921.
Dndlux.

Shop Displays.

My attention has been directed to a letter dated December
2;^rd appearing in one of vour recent issues, from the manag-

ing director of Messrs. Wat«on. Mar.sh k Co. (Hampst«ad}.

Ltd. I am sorry that the writer should trouble you with Iiis

personal grievances. A vague charge is made against my
Association, to which it is impossible io reply in the absence

of anything definite. Suffice it to say that Mr. Cohen per-
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BouuUy thuuked our solicitors for tbeir belp in mutters which
really related to clienta of Messrs. Watson, Marsh, and thanks
\vete also roceivod from the clients concerned.
. I should hardly think that the puhlic are concerned with
(ho cii'cunjstances under which Messrs. Watson, Marsh & Co.
resigned as from April 3Uth, I'J'Jl. from the membership of

tho N.1'\E.A., or the fact that Messrs. Watson, Marsh & Co.,
were pressing for the rebates under the cable makers' agree-
ment t)efore they became due, and at a time when they them-
BelTCH had not paid up tho contributions to the subsidy fund
of the N.F.E.A. 1 submit that it would be far better if

Messrs. Watson, Man-ih & Co., instead of writing about " union
amongst members " practised loyalty them.selves to their own
Assccmtion.

Leonard G. Tate,
General Secretary.

Ixjndon. Electrical Contractors' Aasociation {Inc.).

January Stii, 1921.

A Curious Phenomenoo.

,,,,Y6ur correspondent's letter re gas burners brings to mind
^similar case I met with some years ago; this time, however,
it 'was arc lamps. These were repaired during the day and
put on test during overtime, i.e., 5.30 to W p.m. .\bout
7'-p:in., and from then onwards, we were greatly bothered
by a continual but intermittent flickering of the arc, accom-
panied by a " sing " or drone, according as the arc lengthened
or shortened. Being then much younger, I was greatly
puzzled, though assured by one of the " sparks " that it was
due to wireless. I have never met the- phenomenon since, and
the " spark " being a romancer was not really believed. Per-
haps some of your readers may have been up against it also,

and have an explanation. The " sing " of the arc certainly
supported the wireless theory.

E. N. B, Husbands.
, Lincoln.

January (jth, 1921.

A Fiery Test.

The note in this week's Review on a remarkable test of

an^ electric iron recalls a similar but unintentional test which
came under my notice. 1 was called to a lai'ge house where
" some of the lights had gone out," and on tracmg the fault
down to' the drawing room I found a hole burnt through the
oak floor underneath the sofa and the iron—a 3 lb. " Magnet

"

—under the floor ; it had been placed under the sofa out of

the way and never switched olf. As your article says, the
plating had " gone west," but the wooden handle was only
scorched. The fuse had been blown by tho iron falling on to

the flex and burning it through. The heating element was
uninjured, and after being cleaned up, the iion- was put into
service again, and to my knowledge was in use eighteen
months afterwards.

Not Burnt Out.
January 8th, 1921.

On page 21 of your current issue the " Electric Heating Co.,
of Croydon." describe " a remarkable test " of their " electrical

iron." A G lb. iron was mounted on a wood plank 14 in. wide
and 4i in. thick, and the current was switched on. In 13 hours
the iron had become a white hot mass of metal, and had
burned its way through the board.

If tho current taken by the iron was in excess of the normal
rating, then indeed it was a remarkable test. But, on the
other hand, if the current was normal, then surely the iron
should not become a " white hot mass," but should dissipate
its heat when it had reached its best average ironing tempera-
ture. I can understand an iron burning the wood, but I do
not understand the iron liecoming a white hot mass. 1 shall

be glad to hear from the makers on this point, and also to
have the views of your readers.

L. O. Mever.
Bedford.
January 1th, 1921.

Electricity Supply from Surplus Sources.

In your issue of December '24th there is a description of a
small hydro-electric plant which is stated to be unique. " inas-
much as there is no other similar plant in this country which
feeds surplus energy into a town'.s public supply network."
Concerning this. I would ask why this should be so. Is

there any valid objection to thi.s course being adopted on a
large scale'.', It works all about the country can take a supply
of electrical energy from the mains through a meter, is there
any reason why a works that happens to have surplus energy
should not dispose of it by discharging it into the public
supply mains through a meter, and being credited with it?
Some firms have long ranges of boilers supplying steam at

low pressure for heating and boiling. If instead" of the boilers
being pDBBsed tD. say. 60 lb they were pressed to '200 lb., it

would roquire only u few per cent, more heat units, and the
steam if passed through an engine or turbine would develop
a great deal of electrical energy at merely nominal cost, which
could' be fed into the public supply mains.
Other possibilities of generating electrical energy cheaply

are blaet-furoace and coke-oven gas, exhaust from internal-

combustion engines, streams, Ac. and if all such sources of
generating energy were developed, the result in the aggregate
would be very large, and the benefit to the country consider-

able. If it were known that any surplus energy could be
passed into the public supply mains, many [jeople and com-
panies who have potential sources of energy would proceed
to develop them, and such schemes as the Severn barrage
might take a back seat for a time. It has been suggested
that companies which use a lot of steam for manufacturing
purposes and require very little power should place their

works beside other manufacturers who require a great deal

of power and have very Utile use for .steam, but moving
works involves a large outlay, and it would Ije unnecessary
if surplus electrical energy could be discharged into the public
supply mains.

Albert Charles Pain, M.I.Mech.E.
Birmingham.
January 1th, V-M.

[The answer may perhaps be found in the facts, which have
been noted in our pages, that power companies have to provide
stand-by plant practically equivalent to the surplus power
supply ; that many works have surplus energy at times and
on days—as at week-ends—when the power companies cannot
use it; and that consequently the power companies cannot
offer a good price to the works for the surplus energy, nor
can they sell it to the public at a low rate, in view of the
capital charges on plant and mains.—Eds. Elkc. Rev.]

A Freemasons' Lodge for Birmingliani.

1 have heard it mooted ior several months that several Free-
masons who are electrical engineers in the Birmingham dis-

trict think it desirable that a lodge should be formed in

Birmingham, confined to electrical engineers. I shall be
pleased if you will give this publicity, and would thank all

those interested to communicate with me.
V. Delebecque.

57, Bridge Street,

Walsall.
January 1th, 19'21.

Home Lighting Economies.

With reference to " Voltman's " home lighting economies
and Mr. C. A. Copinger's suggestion in the current number
of the Review, may I offer the following idea'? Instead of

connecting several '230-V m.f. lamps in series on a '2;30-'V circuit,

would it not be more economical to use 50 or 10<)-V m.f. lamps
(for four or two points respectively) in series? These lamps
can, I believe, be obtained in as low a c.p. as 5, taking about
6 watts. Supposing that " 'Voltman " has four dark corners

to light, and uses four oO-'V 6 watt m.f. lamps in series; at

6d. a unit this will only cost him 0.16d. per hour—not a

ruinous figure

!

Vere Burgoyne.
London.
January ]0(//, 19'21.

Preparing Estimates.

Uo any of your readers know of an up-to-date text book
dealing with the work of preparing estimates for general elec-

trical work and giving suggestive data?
Estimating Engineer.

January drcl, 1921.

The A.E-G.— Addressing the shareholders at the recent

annual meeting, when the report and accounts for 1919-20

were adopted, Herr Rathenau is reported to have expressed

satisfaction that the former peace rate of dividend of 14 per

cent, had been reached, although he admitted that it was a

paper mark distribution, because the earnings were in paper
marks. It had been con.sidered necessary to create a new-

foundation for the benefit of the workmen by the allocation

of 12,(X)0,000 marks for the purpose. The donation was
prompted by the feeling that the company must recognise that

the men had made every effort to increase the production
during the difficult situation, the amount averaging 200 marks
per head. .\s to the future prospects, the chairman remarked
that the stock of orders was iftjt uniform, but was so far

satisfactory. The course of business with the Felten and
Guilleaume Co. was developing according to expectations, and
the conditions in the case of the other investments were also

satisfactory.

Wages Qaestions in Sweden.— Negotiations are pro-

ceeding in Sweden between the Employers' Association and
the Electrical Employers' .Asssociation on the one hand and
the Electrical Workers' LTnion on the other, with regard to the
conclusion of a new agreement for the whole of the country.

In the case of electricians emplo.ved by installation contractors

a minimum wage of 2.85 kr. per hour is now being demanded.
It appears that since the end of 1911 the wages of this class

of workmen have iiureast-d bv '2li5.7 per cent., whereas the

cost of living, as shown by the latest figures of the State Social

Administration, has advanced by IS] per cent, between 1914

and October let, 19-30.
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BUSINESS NOTES.

Dlssolottonj of Parinershlp.—Oentkai. Lioht and
Power Co., electrical engineers and general electric lighting and
power installation contractors, Friar Lane, Leicester.—Messrs. F. T.

Middleton, J. Orton, and T. Wright have dissolved partnership.

Debts will be attended to by Mr. J. Orton and Mr. T. Wright, who
will continue the business.

Hanbuby & Wilson, electrical contractors, 3a, Padiham Road,
Burnley, Lancaster.—Mr. C. K. Hanbury and Mr. T. H Wilson have
dissolved partnership. Mr. C. K. Hanbury will attend to debts and

* continue the busineu in his own name.
Peekless Enoineekino Co., Cole Hill, Burnley Road, Halifax.

—Messrs. J. A. Hogan and H. & E. Blackburn have dissolved

partnership as from December 31st, 1920. Djbts will be attended

to by Messrs. Bairstow and Atkinson, chartered accouatanta.

District Bank Chambers, Commercial Street, Halifax.

Horace Boot & Partners, consulting engineers, 7, Victoria

Street, S.W.—Mr. H. L. P. Boot and Mr. R. J. Spencer-Phillips-have

dissolved partnership. Mr. H. L. P. Boot will attend to debts and
continue the business.

Hampshire Eiectrical Co., electrical engineers and fitters,

83, High Street, Gosport.—Mr. W. N. Walters and Mr. W. W.
Wilson have dissolved partnership. Debts will be attended to by
Mr. W. W. Wilson.
Up-to-date Electrical Co., and Attwood & Co., electrical

engineers, 433, Foleshill Real, Coventry.—Messrs. R. E. Parker and
F. B. Attwood have dissolved partnership. Debts will be attended
to by Mr. B. E. Parker.

Company Liqaidations.

—

Lbyburn Electric Supply
Co., Ltd.—Meeting of creditors is called for January 24th, at the

company's offices, Leyburn. Mr. P. Djbwn, liquidator.

Cannon Motor and Electrical Works, Ltd.—Particulars of

claims must be sent to the liquidator, Mr. P. G. Clegg, 10, Cannon
Lane, Brighton, by February 8th.

Trade Annonacemenls.—Messrs. A. Kino & Co., of

Leith E'ectric Works, Prince Regent Street, Leith, inform us that

they have taken into pirtnership Mr. Andrew S. Gray, A.M.T.B E.,

who has rendered valuable service in their employment for many
years as chief draughtsman and, latterly, as manager.
Messrs H. W. Smith & Co , Ltd., electrical wire and cab'.e

manufacturers, of Ljdbrook, Glou:ester, have opened a sales office

at Central House, Kingsway, W.C. Telephone No. : Regent 2368.

The Chloride Electrical Storage Co , Ltd., inform us that

the telephone number of their London office has been altered to

Victoria .5543.

Messrs. Dyer & Young, electrical engineers and contrast jrs, of

Stansteal, Essex, inform u9 that in addition to their tramway
supplies, they are making a speciality of rewinding small arma-
tures, field coil'*, &o., and refitting commutators of all siz js.

Me-sbs. Donovjn & Co., electrical manufaaturers and suppliers,

of 47, Co;nwaU Street, Birmingham, owing to increased business,

have taken larger premises at lt>, Cornwall Street, whioh will be

used as bulk stores of electrical accessories, &;. The offices and
sales department will remiin a' 47, Cornwall Street.

The Blake Motor Co., electrical engineers, have opened premises

at 169, Yorkshire Street, Rochdale.

The Westminster Tool and Electric Co inform ua that they
have now completed the equipment o^ their new Westool Works,
Putney Bridge Road, and are manufacturing, in all sizjs, the

Mark 1 pattern of the Westool electric portable drills ; the No. 2

size, which has just been completed, it is stated, is giving excep-

tionally good results. Fitted with a No. 2 Morse taper socket, the

tool weighs complete 42 lb, and will driU a hole J-in. diameter in

mild steel SJin. deep, in a minute. The Westool Mark 1 type drills

are fitted throughout with ball bearings, and have an exceptionally

short overall length, while giving an effective feed nearly twice

that of other electric drills.

Messrs Bawden & Co., of 45, Ncwhall Street, Birmingham,
who are shortly opening a branch in Melbourne, Vio';oria, are

desirous of getting into toujh with British manufacturers who are

open for representation in that country. They would also be

pleased to receive lists and prices in duplicate of eleCjrical and
mechanical supplies.

Messrs. Guy Chantbill & Co , electrical engineers and
exporters, have removed to 6, Norfolk Street, Strand, W.C. 2.

Catalogaes and Lists,—The iffOLiNoEijECTaic Manu-
facturing Co., Ltd., Barford Street, Birmingham.—Ten illus-

trated leaflets. No. lOi to 111, dealing with varioui typss of iron-

clad switches and cutouts, fuse bridges, distribution boards, &o.

The General Electric Co., Ltd, 67, Qa;en Victoria Street,

E.C., 4.—Leaflet F. 2 397, a priced leaflit illustrating "Doriclite"

semi-indirect aM-glass pendant bowl fittings; also a "sticker"

illuitrating the " Kingsway ' telephone extension arm.

Paterson & Sesvicb, 3S, Bath Street, Glasgow.—List No. A 25,

net trade pric i list of electric lighting accessories, inoluling cables,

wires, insulating materials, lampholders, wall plu ;s, &;.

R. B. Hand k Co., Ltd.. 63, High Holborn, W.C. 1.—An illustrated

price list of " Hand" refill batteries for pocket laoaps and torches.

Donovan & Co., 47, Cornwall Street, Birmingham.—Export
list No. 8,120. An illustrated and priced sheet of electrical acces-

sories, including switchboards, ammeters and voltmeters, cut-outs,

lampholdars, switch )S, &o. Prices include packing and delivery

f.O.b. British port ; c.i.f. prices can be quoted.

Swedish General Electric, Ltd., 5, Chancery Lane, W.C. 2.

—Stock lists. No. 26, d.c. and single-phase ac. motors, and d.c.

electric drills. No. 27, two- and threephajse motors, single-phase

commutator motors, transformers, &c. Illustrated and priced.

Meldrums, Ltd., Timpsrley, near Manchester.
—"Meldrum's

Magazine." This is the second edition of the magazine, dealing

with the destruction of waste of all kinds and the employment of

the heat generated. Photographs are used to illustrate various

types of destructor made by the firm.

L. G. Hawkins & Co., 116. Charing Cross Road, W.C. 2.—An
illustrated booklet dealing with " Miller " lamps and fixtures and
their applications.

PiGGOTT Electrical Co., Ltd., 21, New Bridge Street, E.G., 4.—"Electrical plant" and monthly sale register, dealing with
generating sets, d.c. and a.c, motors, dynamos, motor-generators,
rotary converters, &c. • '

Isis Electrical Co., 57, Albert Road, Aston, Birmingham.—An
illustrated leaflet giving prices of fancy ceiling plates and hooks,
and other lighting fittings.

The B.E Co. (of London and Birmingham), Ltd., Hendon
House, 57, Upper Thames Street, E.G. 4.—The " Beco " booklet

(13 pp.) of electric fires aad heating appliancas, giving illustrations

and prices of a large variety of fires, kettles, irons, s61dering

irons, &c.

Banhrnptcy Proceedings.

—

G. Dolby, electrici&n, 39,
East Marsh Street, and 120, Freeman Street, Great Orim«l^.^
Receiving order made December 31st, 1920, on debtor's' owb
petition. First meeting, January 15th ;

public examination,
February 3rd ; both at Grimsby.

Company Registrations, 1 920,—Statistics compiled by
Messrs. Jordan & Sons, Ltd., 1 1 ^ and 117, Chancery Lane, W.C. 2,

regarding the registration of companies at Somerset House during
1920, include the following :

—
"Electric, gas, &c.," 194 companies,

with a total capital of £1,956,100; "Engineers," 483 companies,
capital £11,016,330; " Kinemas," 312 companies, capital,

£ 11,601,06)
;

' Mines, coal, & j.," 331 companies, capital £27,217,362 ;

"0.1," 113 companies, capital £27,210,310; "Railways," 16 com-
panies, capital £1,196,100 ;

" Telephones," 7 companies, capital

£1,612,000.

Lead Report.

—

Messrs. G. Cawson & Co., writing

under date January 8th, say :—The market this week has been
rather disappointing after closing eo firm last week. The prioe of

prompt metal reacted to £22 15s , but the closing, however, is

firmer again o;ving to some signs of shortage. Closing prices

are :
—
Prompt and January £23 10 to £23 15

February and March £23 15 to £24
April £24 to £24 6

Messrs. James Forster & Co. say :—Consumers have been

inquiring lately for considerable quantities of lead, both for early

aid forward delivery, and a good business has been done, up to

£25 10s. having been reported paid on Tuesday for January
delivery. However, in many cases business has been postponed on
ace ou at of the erratic condition and continued uaoerbainty of the

London market. Consuoiers generally, we balieve, are working on
very short stocks.

Foreign Trade.

—

December Figures.—The following

are the values of imports and exports of electrical goods and
machinery in December :—

•

December,
1920.

Imports. £
Electrical gooda, &o. ... 282,276 -|-

Machinery 1,727,901 +
Exports.

Electrical goods, &o. ... 1,340,282 -f 707,441

Machinery 7,173,029 -f 3,677,810

Re-e.xports.

Electrical goods, &0. ... 2 3,741 + 11,948

Machinery 127,109 -I- 52,428

Tlie A, E.G. in Luxembarg.—It is reported that the

A EG. has purchased for 750,000 fr. an establishment in Luxem-
barg for the location of the offi ies and stocks formerly kept at

Metz. The company's trading operations for the West of Europe

will be conducted from the Luxemburg worka.

Work for Unemployed.—The Ministry of Transport has

published a statement regarding the carrying out of arterial road

schemes as a measure for the relief of the present unemployment.

The fund available for free grants to authorities to enable them to

pro:!eed with the construction of these roads amounts to £5,200,000.

It is proposed to advance 50 per cent, of the cost of the schemes

from this fund, and the remainder, if necessary, may be loaned by

the Government. The conditions to be observed when grants are

applied for are : that the schemes are sound from an engineering

point of view, that they have reference to an important road, that

thi work is necessary, and that not less than 50 per cent, of the

total cost will be expended in wages for unskilled men. Schemes

outside the Metropolitan area of an approximate total cost of

£2,750,000 have been approved.

Inc. or 12 months, 1920,

dec.

140,454

13,333

Inc. or dec,

&
-f 621,739

-h 4,941,369

-f 5,896,368

-1-32,716,436

-f 56,442

+ 778,519
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Calendars.—Messrs. Downes & Davik.s. 1 and 3,

aUnley Street, Liverpool, !have produced a moit ftttrnctive wall

calendar. " Martha " ig a charminK and cnptivatinfr atndy, and her

presence will add tone to any office or private apartments ; the date

slips are quite unobtrusive.

Ai.LiKD Stekl Makers and FonNDKU.-*, Ltd., have sent us a

uneful han^'inK calendar with monthly date slips for 1921, each

slip showing- views of the allied works at Braintree, Bradford, and

Loven.
From Messrs. A. S. WoLr Jc Co., electric tool manufacturers,

116, Southwark Street, S.E., we have received one of their service-

able wall calendars ; the monthly date slips have a column set

apart for daily memoranda. Messrs. Wolf will be pleased to furnish

a copy of their calendar to any reader upon request.

Messrs. W. H. Willcox & Co., 38, Southwark Street, 8.E.,

have forwarded us one of their useful " Date Remembrancers," with

monthly date slips.

A Dutch Floating Exhibition.—What might be described

as a floating exhibition is being organised at The Hague, not

only for Dutch traders, but for all European merchants and

business men who care to take part in the venture. Last September

a " Syndicate for Industrial Fairs by Steamers " was founded, and

the Mai-tdoiiia, of 6,100 tons, was chartered as an exhibition ship

for the display of all kinds of goods, the total space available for

exhibits being 6,000 cb.m. A complete commercial organisation

will sail on the Macrdniiki, including departments for accounts,

gales, correspondence, credit, banking, a commercial inquiry bureau,

&c. All these facilities are at the disposal of subscribers, who will

be charged a fee of 2,s00 fr. per cb.m. of exhibition space, and a

commission of 10 per cent, will be claimed by the syndicate on all

business done during the voyage. Two directors of the syndicate

will sail on the Miu-edoiiiu in order to control the enterprise, and

two competent business men will precede the exhibition ship to herald

her arrival and to make all necessary arrangements in every port

of call. It is proposed, first of all, to follow the eastern coasts of

North and South America. A sum of ten mOlion florins will be

necessary if the exhibition is to be carried out on the scale at

present planned.—i?<'«^cr'.'; Trade Service (The Hague).

Italian Dock Electrification.—At a meeting of the

Savona Harbour Board, the installation at an early date of elec-

trical ship-unloading plant at the port was discussed. The pro-

vision of four sets of electrically-driven coal-discharging plant

was also considered ; these would be in addition to the 12 sets of

apparatus which have already been constructed.

—

Reuter'g Trade

Serrice (Rome).

Book Notices.
—"The Transport World and Motor

Freight Exchange," Vol. I, No. 1, January 6th, 1921. London :

Benn Bros., Ltd. Price 4d.—This is the first number of a journal

to be devoted to the road carrying industry. Besides being the

organ of the industry, it will endeavour to bring transport owners

and freight producers together by means of a special section. The
articles appearing in this issue include " The Return Load Problem

A soktion, '
" The Attitude of the Railways," " That Ministry

Again I

"—being an objection to the new motor-car number plates,

and an appreciation of the President of the Society of Motor
Manufacturers and Traders, Mr. A. S. Mays-Smith.

" The Slide Rule." By C. N. Pickworth. Seventeenth edition.

134 pp., 39 figs. Manchester : Emmott & Co., Ltd. Price 3s. 6d.

net.—The preface to this, the seventeenth, edition states that the

sustained demand for this very successful work has resulted in an
early call for a new edition. Slight revisions have been effected,

and descriptions of new slide rules introduced.
" Annual Report of the Board of Regents of the Smithsonian

Institute for the year ended June 30th, 1918." 612 pp. + bi plates.

Washington : Government Printing Office (Publication 2,649).

Price 75 cents.^Includes a very full survey of the year's work,
with an appendix consisting of miscellaneous papers. Among the

latter are "The Problem of Radio-active Lead," by Theodore W.
Richards, and " Wind Power," by James Carlill.

"The Electrical Engineer's Diary, i;i21." Thirteenth edition.

London : S. Davis & Co. Price 10s. 6d. post free.

"The Relation Between the Bight,' 'Span,' and 'Dip' of

Catenaries." By Rollo Appleyard, O.B.E., M.Inst.C.B. Extracted
from the minutes of proceedings of the Institution of Civil

Engineers by permission of the Council. From the Author.
" An Amazing Presumption ; or, an Outrageous Attack on the

Great Panjandrum." By Skepticus. 164 pp. London : J, Hey-
wood, Ltd. Price 5s. net.

" Jnurnal of the American Institute of Electrical Engineers."

Vol. XXXIX. No. 12. December, 1920. New York : The
Institute. Price SI.

''Telegraphy, Telephony, and Wireless." By J. Poole. Pp. vii

-I- 120 ; 68 figs. London : Sir I. Pitman k Sons. Price 3s. net.

Sample Room at Rotterdam.—H.M. Consul-General at

Rotterdam, in a dispatch recently received in the Department of
Overseas Trade, states that a small temporary building, measuring
10 metres by 4 metres and 2'25 metres high, is available for use as

a sample room for the Commercial Department of the Consulate.

United Kingdom firms wishing to have samples of their manu-
factures exhibited should forward these direct to His Majesty's
Consul-General at Rotterdam, at the came time advising the
Depaitment of Overseas Trade of any action so taken. It should
be noted, however, that samples other than those of "no com-
mercial value" would be liable to import duty on arrival in

Rotterdam, and the siza of the proposed sample room should also

be borne in mind.

New Swedish Cable Company at Korsnaes.—A new

company has been formed at Korsnaes for the purpose of taking

over Korsnaes Koppartraad och Kabelfabrik (Copper wire and

cable works). The share capital is fixed at Kr. 150,000 in shares of

Kr. 500 each.

—

Jteuler'n Trade Serrice (Stockholm).

Argentine International Exhibition.—The proposal to

hold an International Trade Exhibition in Buenos Aires in 1922

has been received with great favour, and strong Government
support is expected. All diplomatic representatives in Argentina

are being invited to consider the scheme and to urge their respective

Governments to take part. A sum of 10,000,000 pesos is to be

raised for the purpose of constructing the Imildings, and the

greater portion of the amount is already assured.

The exposition will be on a much larger scale than the exhibi-

tion of 1910, held during the centenary celebrations, at which
British firms obtained orders for locomotives, rolling stock, and
machinery to the value of nearly one million sterling. The
exhibition will be entirely of a commercial and industrial

character, and it is hoped to gather together a representative show
of every kind of textile manufacture, general mechanical,

chemical, electrical, and chemical engineering exhibits, all classes

of machinery, m.ichine tools, agricultural machinery, hardware of

all kinds, tractors, paper-making, envelope-making, and printing

machines, furniture, and domestic appliances of every kind.

Every facility will be given to manufacturers and shippers to

enga;<e in trade propaganda and no efforts are to be spared to make
this the most successful exhibition of the kind ever held in any
Latin-American country.

—

Financial .Vewx.

Motors for Australia. — The Office of His Majesty's

Trade Commissioner at Melbourne has forwarded to the Depart-

ment of Overseas Trade specifications, &c., relating to a call for

tenders by the Victorian Government Railways for the supply and
delivery of three-phase a.o. motors, starting apparatus and acces-

sories (Contract Xo. 33,697). Tenders, which should be endorsed
" Tender for the supply of Motors, kc," and addressed to the

Secretary for Railways, Spencer Street, Melbourne, must be received

by March 2nd, 1921. Local representation is necessary. Copies of

the specification, &c., can be seen by United Kingdom firms

interested, on application to the Inquiry Room, Department of

Overseas Trade, 73, Baainghall Street, E.G. 2. (Ref. 4,188/E.D /P.N.)

Employment of Women, &c„ Act, 1920.—The Chief

Inspector of Factories notifies the following changes which are

effected by the above Act —Under Section I the employment of

any child under 14 years 'will be illegal on and after January 1st,

1921, unless the child was already so employed at that date.

Section 1 also prohibits the employment at night of any young
person or woman, except that young persons over 16 years of age
may be employed on work which, by reason of the nature of the

process is required to be carried on continuously day and night, in

the following industries :—(«) Manufacture of iron and steel ;

processes in which reverberatory or regenerative furnaces are used
;

and galvanising of sheet metal or wire (except the pickling

process)
;
(i) glass works

;
(<•) manufacture of paper

;
(rf) manu-

facture of raw sugar
; (e) gold mining reduction work.

The practical effect of these provisions is:

—

(n) To raise the

age for night work from 14 to 16 years in the case of blast

furnaces, iron mills, paper mills, and glass works ; (/<) to prohibit

night work for any young persons in letterpress printing works,
electrical stations, and china clay works.

Australian Merchants and Surprise British Deliveries.
—The E.rckarxje Telegrapli Melbourne correspondent says :

—

" Complaint is made by Australian merchants and their bankers
that, although when orders were placed 12 months ago with
English manufacturers they were unable to give an undertaking
when they would be likely to be fulfilled, goods are now being
delivered without a word of warning by cablegram or letter,

the manufacturers being unable to find a market elsewhere.

In the meantime the importers at this end have in many
cases obtained stocks elsewhere, and consider it is doubtful whether
they are under a legal or moral obligation to accept the merchan-
dise. However, they haye been doing so. The question of imports
was discussed in an interview between Mr. Hughes and members of

the associated banks, but no action was decided upon. It is likely,

however, that im porters will find it still more difficult to finance

shipments unless inwards trade declines quickly in volume.

Tradesmen Using the Royal Arms. — The London
Gazette for January 4th contains lists of tradesmen in London and
elsewhere who hold appointments to Royalty with authority to

use the Royal arms.

American Dumping in Norway.—The general depression

which IS affecting Norwegian industries in general, is also hitting

the electrical manufacturing works in that country. Questioned
on the subject about a week ago, Mr. EUerstorfer, of the Norsk
Elektrisk and Brown-Boveri, of Christiania, is reported to have
stated that the company was not receiving any large contracts,

as the orders offering were being placed in other countries. It

was estimated, he said, that State and municipal orders for a total

of 18,000,000 kr. had been allotted to Germany and the United
States during the past four months. The former was able to

compete on account of the low value of the mark, while the
Americans were practising dumping methods. If conditions did

not change and many new orders were not obtained, it would be

necessary for the company to restrict working, probably in

February.
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Scientific Time Saving.—A higher appreciation of the
Value ut time m the scientitic management of industry as a
means of reducing custs of pioduttion was advocated in an
interview (reported in The limes} by Mr. D. B. Morison.
chairman ot Messrs. Eicliardsons, Westgarth & Co., Ltd.
The most striking losses of time, he said, occurred at the

startmg and stopping of each working shitt, but still more
serious was the loss resulting through all sorts of useless ami
unnecessary movements by men when doing light work, and
by their neglect to utilise their strength to the best advantage
when doing heavy jobs. As examples, he mentioned that at
their own shell shop at Middlesbrough in the early days of
the war their output of 8 in. shells stuck for some time at

^a weekly average of 'Soi). Careful investigation proved that
quite a lot of energy was being wasted, particularly in the
liandling of the shells and the distances through which they
were moved between the various operations. When suitable
rearrangements were made, the output went up, as it by
magic, to TOO a week, and eventually to 1,000. A similar case
that lately came under his notice was that of the stamping
of multi-throw crank shafts for motor cars. In this country
a good output for a certain crank shaft was 100 per shift of

nine hours. In America, with practically the same machinery,
the output was 700 per shift.

" These instances," remarked Mr. Morison, " are indicative
of what can be done, and, if more attention were given to

the art of saving time, a great step forward w-ould be made
in cheapening production. That country which best appre-
ciates the full meaning of ' Time saved is time gained," and
acts upon it. will be the first country to relieve its unemploy-
ment and the first to recover from the ravages of the war."

Testing Electric Detonators,—Attention is directed by
the Mines Department to the practice of testing low-pressure
electi'ic detonators by passing a small cm'rent of electricity

through them in series with a galvanometer. Explosion of

the detonator has resulted in some cases in injury to the
operator. All danger can be eliminated by placing the de-

tonator to be tested in a strong iron pipe or other suitable

recepta-cle before passing the current through it. By this

simple precaution the danger from Hying fragments ot the
metal tube of the detonator is entirely done away with, and
it is desirable that all persons engaged in such an operation
should be warned of the attendant danger and the ready
means by which it can be avoided.

—

Board of Trade Journal.

Employment of ex-Gnnners.—A certain proportion of the

Royal Artillery Commemoration L\ind is devoted to aiding
ex-artillerymen and their dependents. Part of the scheme
is the employment exchange for finding suitable work for

ex-gunners, and in connection with this " Gunners' Friends
"

have been established in various parts of the country to get

into touch with any men who are unemployed, and also to

persuade local employers to find these men suitable work.
More of these " friends " are required, and tho.se who are

willing to be enrolled are asked to communicate with The Em-
ployment Department, R.A. War Commemoration Fund, 50,

Warwick Square, S.W. 1.

Higli Cost of Prodaction and Slacliened Demand.—
Writing in Unitu on " Increased Output and Industrial Effi-

ciency," Mr. Charles Tennyson, O.M.U. (Deputy Director,

Federation of British Industries), says :
—

" One of the reasons why manufacturers are finding it

difficult to dispose of their goods is that the costs of production

have risen to a height which the consumer appears to find

prohibitive. The principal reason for this increase in cost is

undoubtedly the fact that wages have risen in money value

to two or three times the pre-war level, while in many cases

the actual production per man has not increased, but has
rather decreased, owing to the reduction of working hours
and other reasons. This means a very great increase in the

cost of labour per unit of production. The production cost of

every article is largely, indeed very largely, composed of labour

costs. Even in the case of raw material used for the finished

product, such as a mineral, the cost is very largely the cost

of labour required to extract it from the ground. Similarly

the cost of transport is built up of the actual operating labour

and of the cost of labour employed in producing the fuel,

rolling stock, permanent way, ship, or other means of con-

veyance."

Industrial Courts of loqniry.—As there appears to be

misunderstanding in some quarters on the subject, it may be

advisable to explain the position of Courts of Inquiry under

the Industrial Courts Act, 1919.

The two principal permanent features of the Industrial

Courts Act, 1919, are the provisions which :

—

(a) Set up a permanent Court of Arbitration (termed the

Indu.strial Court) to which recourse can be had by parties to

industrial disputes, if both parties to the dispute consent. In

this connection certain alternative methods of settling disputes

are provided.

(b) Empower the Minister of Labour in case of disputes,

whether apprehended or existing, to appoint a Court of In-

quiry, one of the objects of which is to put before the public

an impartial account of the merits of the dispute.

The Industrial Court is a permanent arbitration tribunal to

wbicli difi'ereuces »rc referred for dctermiuation by consent
ot both sides. A Court ot Inquii'y is a body appointed by the
Minister of Labour ad hoc to mquire into a particular dispute,

irrespective of whether or not the dispute has been reported
to the Minister. While, in appointing a court, the Minister
Would, iu accordauce with the policy of the Department, en-

deavour to secure the concurrence of both sides to that course,

such consent is not necessary under the provisions of the Act.

A Court of Inquiry consists of a chairman and such other
persons as the Minister may appoint, or the Court may consist

of one person only. Under the Conciliation Act, 1896, the
Minister ot Labour had power to cause an inquii'y to be made
into the facts and circumstances of a dispute, and this course

was adopted in certain instances.

The provisions of the Industrial Courts Act with regard to the
api>ointment of Courts of Inquiry are dii-ectly due to the re-

commendations of the original Whitley Committee on the
relations l)etween employers and employed. This committee,
in the course of their inquiries, gave consideration to the pari

which should be taken by the State in the event of those
directly concerned in industry being unable to adjust their

diiferences themselves. The committee pointed out that the

interests of the community may require that there should be
an unbiassed and independent examination of facts and cir-

cumstances connected with any dispute between employers
and employed ,and they recommended :

—
" Where the parties are unable to adjust thek differences,

we think that there should be means by which an independent
inquiry may be made into facts and circumstances of the

dispute, and an authoritative announcement made thereon,

although we do not think that there should be any compulsory
power of delaying strikes and lock-outs."

Courts of Inquiry have been appointed under the Industrial

Courts Act with successful results in the case of (1) coal

trimmers, ('2) transport workers. It will be observed that the

Industrial Courts Act, following the recommendations of the

Whitley Committee, contains no powers to delay a strike or

lock-out ; nevertheless it appears desirable that, wherever prac-

ticable, parties should avoid proceeding to a stoppage of work
pending investigation by such a court.

Chinese Trade.— T/n' Boanl of Trade Juurnal of

December 30th, gives some impressions received by Mr. H. H.
Fox, C.M.G., H.M. Commercial Counsellor in China, after

a six months' tour of the principal commercial and industrial

centres of this country. Mr. Fox found an unexpected degree

of interest being taken by British manufactm'ers in China,

but most of the trade was done tbi-ough merchant houses; it

is thought advisable that British manufacturers should watch
with closer attention the changes in demand and fashion.

The best channel for the sale of British goods is through the

British merchant firms who have their own houses in London
or Manchester, with branches at least in Shanghai and Hong-
kong, and preferably in Tientsin and Hankow as well. Many
of the Chinese merchant houses are old-established and re-

liable, possessing an intimate knowledge of the requirements

of the country through long and often costly experience; but

the difficulty is that there are not enough to serve the interests

of. all the British manufacturers, but their number is increas-

ing, and will increase further as the trade develops and British

goods come forward more freely. Mr. Fox recommends a

wider use of the information collected by the Department of

Overseas Trade. He found abundant testimnny to the com-

mercial honesty of the Chinese and the satisfactory nature

of the business done with China. He thinks, however, that

credit in this respect is largely due to the British merchant

houses of China which stand between the British manufae-

turer and the Chinese dealer, taking the risk of fluctuations

in exchange and prices, carrying the goods when consignees

are found wanting, and supplying the necessary guarantees of

measure and quality. These considerations make it difficult

to recommend direct dealing with native firms, although there

are, of coiu'se. exceptions.^ In the engineering business, more
particularly in the electrical branches, Mr. Fox found a

gratifying activity among many of our largest manufacturers.

,

He points out that, in the case of a vast and partially developed

country like China, immediate results must not be looked for,

but once a firm's position is consoUdated an expanding trade

is assured. The determining factor in the sale of goods to

China in the past was cheapness in which direction British

traders were handicapped. With the industrial growth of the

country, however, the Chinese will want and be able to pur-

chase a better class of goods. Tlie Chinese know British goods

to be of sterling quality, and if the standard is maintained,

foreign competition need not be feared.

Trade with Mexico and Ecuador. - Complaints are being

made in Mexico that it is next to impossible to obtain supplies

of British-made electrical materials, the local impression being

that the United Kingdom is neglecting her overseas markets

in order to fill her home demand. Tliis is strongly resented,

and American travellers are receiving more attention than

would otherwise be the case. The country is being inundated

with electrical and other price lists from Uni*^ S^-ates firms,

who are promising speedy deliveries. The situsf^ iS Ecuador

is much the same. There is a demand for taectric light and

power cables, wires and switches, in Quito, but it is said that

an English catalogue or price hst is rarely seen.— r^ie Times

Trade Supplement.
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Wafjes in the Tramway Industry.—'I'lie Sicretary of the

Miuiatrv of Labour states tlial the Miniater of Lalioiir hai decided,

in pursuance of hia powers under the Industrial Courts Act, 19L9,

to appoint a CJourt of Inquiry in connection with the dispute in the

tramway industry arising; out of the workers' claim for an increase

in waf;c8, Tha Court will be constituted as follows :—The Right
Hon. Sir lUvid Harrel, G.C.B. tohairinan). Sir Herbert Rowell,
K.H.E., Mcasra. Harry Gosling, C.H., G. H. Iluuie, and W. F. Purdy,
OH E., J P. The leiiiis of reference are :—"To inquire into the

causes and circumstances of the dispute between the employers'
repreaentatives and the workpeople's representatives on the National

Jjint Industrial Council for the Tramway Industry, and to report

thereon to the Miniater of Labour. " The secretary is Mr. H. C.

Emmorson, Ministry of Labour, Montagu House, Whitehall. !S.W. 1..

to whom all communications should be aidresscd.

A preliniinary mcetinp^ was held on .January lUh. Certain points

of procedure were settled, and it was agreed that the inquiry

should ba held in public. The Tr.ade Union aide will open the case

at the first meeting of the Court on January 2Gth, at 10.:iii a.m.

A New Year's Party.— On January 1st a New Year
supper party was given by Mr. II. P. Girling, M.I.E.E., to hia

garage, electrical, and foundry employe'. It was held in the com-
modious t,':irage building, which waa suitably decorated with H>gs
and evergreens and with carpets laid on the cement ti 5or an excel-

lent room for tlie purpose. About 60 sat down to supper, which
was followed by a short addreaa by Mr. Girling, who f xpressed his

pride in having got together such a fine spirited staff of employi i.

He also made the pleasing announcement that he hoped shortly to

pay all employe's still under hira a bonus of 5 per cent, on the wages
earned during the last financial year.

Protection of Key Industries.—The Government's Bill

dealing with the prevention of dumping and the safeguarding of

key induatriea, as well aa with the very difficult problem of
coUipsed exchanges, is ready to be introduced as the first measure
of the new session. No list of the products of which it is proposed, in

the interests of our key industries, to prohibit the importation is

yet available.-^ y/((? Times.

For Sale.— Islington Borough Council Electricity
Department Invites offers for one 120-kW horizontal compound
engine, together with fly-wheel alternator and exciter ; Farnworth
Urban District Council has for sale a 250kW direct-coupled
BellisB-Morcom-Britiah Westinghouse dynamo, complete with
L^dwarda condenser, pumpa, awitchbjarda, ,tc. By direction of
the Diaposal Board, Ministry of Munitions, Messrs. L. Farmer and
Sons wDl conduct an eight-day sale by auction, commencing
February 8th, at the Royal Arsenal and Dockyard, Woolwich, of
engineering machine tools, plant, and machinery, electrical equip-
ment, telegraph, telephone and wireless stores, &c. ; Mr. M.
Marshall, by direction of the Disposal Board, will sell by
luction on January 24th and following days, at the Central Stores,
83, Georgetown, near Glasgow, a quantity of engineering and
electrical plant, including motors, generating sets, electrically-
driven machine tools, &c. Assets Auctions Co., Ltd., will aell by
auction on January 20th, at 119121, Newington Causeway, S.E., a
quantity of electrical gooda, including motora, generators, bells,
conduit, kc. See our advertisement pages today.

New Italian Company.—The Department of Overseas'
Trade atates that It important Italian manufacturing and elec-
tricity supply undertakings have formed a company, with a capital
of .),000,000 lire. The objects of this company, which has baen
named the Societa Italiana per I'Accumulaz'one Termoelettrica,
Milan, arc the manufacture of thermal atorage electric cooking
ranges and all other heating apparatus for household and industrial
purposes.

The E.P.E.4. Award.—As the result of conferenL-es with
the non-complying local authorities the date for strike notices to
take effect has been postponed. In the case of the South Wales
undertakings the deferred date ia January 2 1 et, and for the West
Midlands undeitakinga January 2r,th. WhiUt going to press we
were informed by the secretary of the E.P.E.A. that it had been
decided definitely to withdraw the services of the Ilford technical
ataU at in p.m. yesterday (Thursday).

LIQHTINQ AND POWER NOTES.

Ammanford.— Prov. Order. — The Urban District
Council is applying to the Electricity Commissioners for a special
order to author se the Council to generate and supply electricity
within the urban district.

Ashford (Kent).— PfiorosED Electric J.ightiko
Plant.—The Urban District Council has decided to obtain an
estimate for the installation of an electric lighting plant at the
gas works, together with the probable profit or loss to the rate-
payers on anch an undertaking.

Bacnp,—Loan. — Bacup Town Council has rtsoked
that .application be made to the Electricity Commissioners for
fanclion to the borrowing of £30,000 for the purpose of extending
he electricity undertaking.

Barrow.

—

Hyukd-Ki.fctiiic I'uoporai.s.—At a Town
Council meeting on January ;tr<l, the Electricity Committee's

recjmmendation that the necessiry preliminary steps be taken to

obtain a Provisional Order from the Electricity Commiaaioners for

powera to proceed with the scheme for the utilisation of water

power (River Leven) at Backbarrow, and that the electrical

engineer be instructed to prepare p'ans, detailed estimates, io

,

waa referred back for further consideration. The recommendation
that a consulting engineer be engaged to prepare and submit a

report on the prop5sed scheme was also referred back.

Blackburn.—Coix of Station.—The Electricity Com-
mittee has ajiproved revised estimates amounting to £850,ii30, for

the completion of the new electricity generating station and
installation of plant. The Council is applying to the Electricity

Commissioners for sanction to borrow £600,000, being the

difference between tlie amount already sanctioned, and the amount
of the new estimate.

Bolton,— Si, ii'-JoiNT Conduit Frohihited.—At a meet-

ing of the Electricity Committee the electrical engineer reported

uponthd practice of csrtain contractora of using slip-joint conduit in

the wiring of premises for electrical installations, which he regarded

aa unsatisfactory. It was decided to give notice to all electrical

contractors in the borough that, on and after March lat next, the

Corporation will not approve of any installation in cases where
slip-joint conduit has bien used, and this regulation is to be

embodied in the general conditions and regulations under which
the Corporation will supply electricity.

Bradford.—Mains E.xtensions.—The Electricity Com-
mittee ia asking the CorpDration for general authority to under-

take the provision of extensions of mains to new properties and
other new supplies, at an aggregate cost of £10,000.

Barnley.

—

Necessity tor Extensions.—On January
6th, the chairman of the Electricity Committee apoke of the

necessity for an early extension of the electricity undertaking.
The electrical engineer said the present generating capacity waa
5,250 kW. Additional plant waa on order which would bring thia

to its maximum capicity, viz., 8 250 kW. He anticipated plant

capable of generating aa additional 8,000 to 10.000 kW would be

necessary to meet probable requirements during the ensuing five

years.

Work loa Unemployed.—At a meeting of the Town Council

on January 6th, when the unemployment problem was consideied,

Mr. Sutclifle said they had work in the electricity department
which would provide full-time employment for about 400 men if

they could get a sufficient number of cable jointers. Nearly 300

people wanted electricity in their houses, but they had not men
enough to carry out the work.

Bnrton-on-Trent.

—

Loan.—Application is to be made by
the Corporation to the Electricity Commissioners for sanction to

borrow £36,000 for anpplying neighbouring districts with elec-

tricity.

Ciinrch Stretton.

—

Proposed Price Increase.—The
Church Stretton Electric Supply Co. has notified the Urban District

Council that it has applied to the Ministry of Transport for per-

mission to increase the charge for slectricity for lighting purposes
from led. per unit to Is. 2d.

Continental.

—

Bavaria.—According to a report from
Munich, the Bavarian Fiuance Miniater haa diacussed with an Ameri-
can business man the queation of raiaing a large loan in the United
States in order to build works to harneaa the hydraulic power of

the Walchen See in the Bavarian Alps and of the middle course of

the laar. In financial quartera a aum of 20,000,000,000 marka is

talked of. The sum seems very big if it is remembered that about
1,0(10,000,000 marks have been judged as necessary fully to con-
struct the works. Nevertheless, the fact that an offer has been
made to America to cede Bavarian water-power aa a mortgage
appears to be a most important economic and political matter.
The waterfalls and torrents in the Bavarian Alps could produce
immen-e power and lead to the electrification of all the railways.

It is further stated that England is interested in the matter, and
this may lead to competition.

—

Daily Teleipaph.

It is reported that the Government has accepted the offer of

American and French capitalists to finance the above scheme.

—

Evening \eios.

Italy.—His Majesty's Consul-General at Milan reports that the
Societa Idroelettrica Cisalpina, Milan, formed in March, 1919, with
a capital of 2,000,000 lire paid, has decided to increase ita capital

to 30,C0 ),000 lire by the issue of 56,000 new shares at 500 lire each,
for the purpose of carrying out the projected hydro electric plant
in the Liio Valley, Valtellina.

Crewe.— House Wiring.— The Town Council has
referred to the Electric Supply Committee a propoaal that the
Corporation should undertake the wiring |of private houaes.

Derby.

—

Direct Labour.—The question of extending
the power station buildings by direct labour was debated at a
meeting of the Town Council on January 5th, when a report in

favour of this method was presented, with a recommendation to

appoint a works manager at a salary of £500 a year. The
chairmaa of the Electricity Committee strongly opposed the
proposal to employ direct labour, urging that there were
no technically akilled hands of the type required for such work
among the unemployed. Men would not leave the employ of con-
tractors to work for the Corporation. There would also be a difficulty
in get'.ing the necessary materials. Mr. W. R. Raynes declared,
however that there would be no difficulty in getting either the
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men or the materials. The offioiaU of the men's Union in the town
had promised to help the Corporation to start a works department.
The proposal was carried by a large majority.

Doncaster.—Concession to Kinemas.—The Electricity

Committee recommends that picture theatres with continuous per-

formances of not less than seven hours each week-day, shall be

allowed a discount of 10 per cent on all energy supplied at kinema
rates. The discount is to take effect as and from December 1st last,

Dover.—Permiss:on to Supply Electricity.—The
Town Council having received from the Deal and Walmer Gas
Co. the authority for the supply of electricity to Deal if the supply
is three-phase, alternating current, has replied that the Council can
only supply single-phase at 100 periodicity.

East Ham.—Loan Sanctioned.—The Town Council
hajs received sanction to a loan of £5.42S for mains.

Ellesmere Port.— 1'>ulk Supply,—The District Council
is in negotiation with the Mersey Power Co., Ltd , for a bulk supply
of electricity for the district. The Ministry of Transpoit has been
asked for an extension of time for the carrying out of the com-
pulsory provisions included in the Ellesmere Port and Whitby
Electric Lighting Order.and has also been askei to urge the company
to expedite the negotiations, with a view to an early supply of

electricity being forthcoming.

Grampian Electricity Supply Scliemf.^FALMEK —
At a conference, on January 7th, attended by representatives of the
burghs of Falkirk, Stirling, Grangemouth, Alloa, and Arma-
dale, it was agreed to ask the Electricity Commissioners to

secure provision being made in the Grampian Power Co.'s bill

whereby the burghs would be able to get a supply, if necessary,

under conditions and on terms to be mutually arranged.
FoRFAB.—During a discussion of the Grampian scheme, it was

suggested that the town should generate its own electricity, and
a committee was appointed to consider the whole question.

Dundee. — Regarding the proposed provisional order, Mr.
Harry Richardson, Corporation electrical engineer, informed the
Electricity Committee that in his opinion were the order passed
in its present form, the syndicate would have power to erect a
steam plant in [the vicinity of the city boundary and generate
power there. There was, from the Dundee point of view, great
danger in the Bill. Once the syndicate had electricity to sell, it

could come right into the city area. The syndicate might cut its

prices in order to get a footing inside the city area. It was decided
to petition against the granting of the Order.

A recommendation that ordjrs be placed at once for steam plant
for the extensions at Carolina Port was agreed to. Referring to a
suggestion that the contractors should allow for any drop in the

pr'.oe of material or labour, Mr. Richardson said he preferred getting
a fixed price.

Glasgow.—Electricity Shortage.—The CorpDration's

electricity supply wUl not be in full working order till the end of

the month, when the Electricity Department states that the present
restrictions will be removed. The breakdown at Dalmarnock is

more serious than was at first thought, and only by special permit
will power supply be available on working days between 2 and .5.30

in the afternoon. Consumers who can change to night shift

working have been recommended to do so, and those who u!e
electricity for heating have been asked to leluce consumption to a
minimum between the above hours.

London.—Folham.—Owing to the unsettled state of the
markets, the Electricity and Lighting Commilt !e recommends that
no annual contracts for the supply of electrical and engineering
stores be entered into, but that the electrical engineer be instructed

to purchase in the open market at the lowest prices obtainable as

and when required.

Maidenliead. — No Opposition to Company. — The
Town Coanoil has decided not to oppose the application of the
Bourne End and District Electricity Corporation, Ltd., for an order
to supply electricity in the Cookham area for which the Council
has powers.

Newark.—Electricity Scheme.—Mr. C. H. Word-
ingham, consulting engineer to the Council, has expressed the
opinion that it would be more costly to bring electricity in

bulk from Nottingham than to have a generating station at
Newark. He did not consider the river Trent could be relied upon
to give a consistent power, and he advise 1 the generation of elec-

tricity by steam. He suggested a scheme for Newark which could
be developed in three stages, and the initial capital expenditure
would b3 £158,500. The total cost per unit sold would work out
at 2'29d., but at the end of five years the charges would be redu ;ed

to r45d. In the second stage there would be an increase of
£12,750 on the capital expenditure for the larger plant, and at the
end of five years, the third stage, involving an expenditure of a
further £122,000, would bs required. No action has been taken
either for or against the scheme, but it is stated that the firms in

the Newark district will be circularised and asked to express their
opinions upon it.

Newport (I. of W.).—Price Increase.—la reply to

the protest entered by the Town Council against an application by
the Isle of Wight Electric Light and Power Co. for permission to

increase charges for electricity to Is. per unit, the Ministry of

Transport states that it considers the increased charge, which ha?
been approved, quite reasonable,

Sontiiport.

—

Electricity District. — The Southport

Town Council has decided against the recommendation of the

Electricity Committee in favour of the proposed inclusion of the

borough in the area of the suggested Mersey and West Lancashire

Joint Electricity District. The Corporation feels it advisable to

wait for the new Bill which is expected to be brought forward early

in the next session to see how electricity undertakings are to be dealt

with financially. At the same time, the Council has decided to

instruct the town clerk to represent Southport at the inquiry to be

held by the Electricity Commissioners in Liverpool on January 25th.

Wimbledon.—Report on Undertaking.—The Town
(' juncil has decided to 'engage Mr. Charles P. Sparks, at a fee of

£ 120, to advise whether extensions to the undertaking are neces-

sary, and if so, to what extent ; whether it is necessary to change

the system of supply, and if so, in what manner ; whether any
economies can be effected in the working : and whether it would
be beneficial to the undertaking to link up with some other works,

instead of extending the generating station. The Council has

offered to purchase the undertaking of the Fixed Price Lighting

Co., Ltd., for £4,000, but the company considers the offer

inadequate.

Windermere.—Price Increase.—As a result of "the

protest of the Urban District Council against the application of the

electric light company for power to increase the charge for elec-

tricity to Is. 3d. per unit, the Ministry of Transport ha3 fixed the

price at Is.

Watford.—Transfer of Supply Powers.—The Urban
District Council has agreed to purchase from the Chashim Electric

Light and Power Co. the latter's powers to supply electricity to

the parish of Kings Langley for £300.

TRAMWAY AND RAILWAY N0TE5.

Aostralia.—Trade Union Proposals.—At a coniference

held in Melbourne, a number of representatives of tramway
emplojti' Trade Unions resolved that steps be taken to form one
big Union for the whole of the tramway workers in the Common-
wealth. This would be effected by amalgamating existing Unions
with the Australian Tramway Employes' Association, which has
branches in a number of the principal towns of Australia.

Bradford.—Railless Cars.—Because of the high cost

of ordinary tramway track renewal, and with a view to economy
for the future, tht Bradford Tramways Committee has authorised
the general manager (Mr. R. H. Wilkinson) to apply to the
Ministry of Transport for power to extend the existing railleps

car system on the Idle, Eccleshill, and Thackley routes. This
means substitution of railless cars for the existing service of
ordinary railed cars. The new double-deck railless car will be
used, and it is proposed to run 1 2 such cars in place of the eight
ordinary cars now serving these three districts. All the lines on
these routes are marked down as needing relaying, and it is felt

that, even allowing for the cost of the new railless double-deck
cars, the system will be a great saving as against the cost of

renewing track.

Dancaster.—Track Renewals.—The Tramways Com-
mittee recommends that £12,000 be borrowed with the sanction of

the Ministry of Transport, for repairing the single track, and the
laying of anothe r track alongside on the Balby route from Cleve-

land Street to a point beyond Balby Bridge.

Gatesiiead,—Opposition to Transport Scheme.—
The Town Council has decided to oppose the Durham County
Council's Transport BiU, which seeks powers to run cars and
omnibuses on certain routes in Gateshead. So far as the linking
up of the proposed tramways with the Gateshead and District

Tramways was concerned, the Council saw no necessity to oppose
the Bill, but it considered that the proposal to provide and work
tramways in the borough was objectionable, andshouldbestrenuously
opposed. The Council declined the application of the County
Council for consent to its proposals to lay down tramways at the
Low Fell boundary.

Halifax.—New Loop Required.—Qaeensbury District

Council has asked the Tramways Committee to construct an
additional loop on the Q leensbury tramway track in order to avoid
car stoppages in bad weather at the exposed point at Stocks Gate,

where two cars were blown over recently.

Resignations from Committee.—At a special meeting of the
Tramways Committee, on January 7th, to consider the position

created by the Town Council's repsated refusal to aocepj the
recommendations of the appointment of Mr. J. Galloway as

general manager for a year and the payment of £250
per annum for three years to Mr. J. D. Caird, tralBo manager,
who is incapacitated by illness. Alderman C. F. Spencer (chair-

man of the Tramways Committee), Alderman A. Broadley (vice-

chairman), and Mr. R. Stirk (chairman of the Tramways Sub-
Committee) resigned office, on the ground that, as a result of the
Council's general attitude to the Tramways Committee, they
could not continue their work. Alderman Spencer has been chairman
for many years,
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Liverpool. li^ssKS on 'noRES. -At the City Council
meeting, on the Sth iutt . the chairman of the Tramwftyg Com-
mittev stated that it was eatimated that on the past jear'a woikin)(
there wag a loss on the motor-'bns service of £40,000, but that at

present it was only intended to withdraw the 'buses from the Mess
Lane and Lawrence Road routes.

SoDderland. -E\tkn.sions.—KxtenRionH arc beinj^ carried
out at the Philaiiolphia depnt of the Sunderland District Tramwayp.
Ltd., with a view to developintf the resources of the undertakintr.
The depnt has been extended to accommodate 12 more oars, and
new workshops have been erected. Eiprht new cars have been
purchased from the Brunh Manufacturing Co . Ltd., LouEhborough,
with electrical e<iuipraenta by the British Thomson-Houston
Co., Ltd.

TELEGRAPH AND TELEPHONE NOTES.

Bel^lam.—New Wireless Station.—The Department
of Railways will shortly begin the construction of a powerful wire-
less station, which will be capable of transmitting messages to North
and South America and to the Congo.

—

Ileuter'.i Trade Service
(Brussels).

CaDcaSDS,—Wireless Telegrai'hy.—It is reported
that communication has been established between Tiflia and Paris
by means of wireless telegraphy.

China.—Wireless Chain.—According to the London
correspondent of the Shani]liai Timea, writing in the London Dailij
Afail, a fine spirit of enterprise is being shown in the establish-
ment of a chain of wireless stations which will link Peking, the
seat of the central Government, with Kashgar, 3,000 miles away,
in Chinese Turkestan. Kashgar will then be within reach of the
wireless stations in India, and so with other countries. The scheme
is being carried out by Marconi's Wireless Telegraph Co., Ltd

,

to the order of the Chinese Government. One high-power station
has been equipped at Urga, in the Province of Kansu, 800 miles
from Peking, and these two places are already in communication.
Urga is also in touch with Shanghai and Hankow, and messages
can be received from the long-distance stations in America.
Another similar station is being pstabliahed a thousand miles farther
on at Urumchi, and it will be in operation in about three months'
time. Subsequently the terminal station of the series will be
erected at Kashgar.

Germany.—Portable Telephones.—A new portable
telephone will give Berlin subscribers an opportunity of telephoning
from any room, says T/ie Times, by means of an apparatus which
can be carried from room to room. The new fitting is to come into
use immediately, and the cost is to be small.

India.

—

Telephone E.xtension.—A Government tele-

phone service has been established between Bombay and Surat,
says Indian Eiiginferimj

; the service wa3 inaugurated for public
use on December 10th last.

Meteorological Forecasts.—New Service.—Early in the
New Year a system of wirelessed weather reports from ships of
various nations at sea will come into effect. Col. E. Gold, assistant
director of the Meteorological OfEce, states that a cede had been
agreed upon by weather experts of France, Denmark, Sweden,
Norway, Holland, Italy, Spain and Great Britain. Reports will be
sent from ships by means of groups of figures, and, so far as this
country is concerned, the figures will be decoded at the Air Ministry
in Kingsway, W.C. At first the reports wiU come from the North
Atlantic, and what is chiefly looked for is much greater accuracy
in forecasting weather changes. In time, too, ships should be able
to plot their own charts of the weather ahead of them from point
to point.

New Wireless Service.—England to France.—A new
public telegraph service between England and France was opened
on January Sth. High-speed duplex wireless transmission will be
employed, and the service will be conducted by Marconi's Wireless
Telegraph Co., Ltd., and the Compagnio G6ni'rale de Tcl(;graphie
Sans Fil, these companies operating under licences from the British
and French Governments. The current telegraph rates between
the two countries will apply. Telegrams to France intended for
transmission by this new service may be handed in at all times at
the Marconi Co.'s London offices, Fenchurch Street, and Marconi
House, Strand, and at any postal telegraph office within the United
Kingdom. Messages so tendered must be marked " ria Marconi."
For this service high-speed automatic apparatus such as wa? used
so successfully between Geneva and London during the sitting of
the Assembly of the League of Nations will be employed.
A Jieuter's Trade Serrice telegram from Paris states that the

rate of transmission attained during the opening day was 175 words
per minute.
France.—New Wireless Station.—The first stone of what will

be, according to the Daily Telegraph, the most powerful wireless
telegraph station in the world, was laid at Sainte Assise, betweem
Cesson and Melun, on the lath inst. ; its construction will take at
least two years.

CONTRACTS OPEN AND CLOSED.
(The date given in parenthttei at the end of iKe paragraph inMeatet

the Urue of the Elbotrioal Beview in which the " Official
Notice " appeared.^

OPEN.
Aberdeen.—February 2l8t. Corporation Waterwork.'!

Department. Electrically-driven pumping machinery. Speoifloa-
tions, £5 Ueturnable), from Water Engineer's Office, 41J, Union
Street, Aberdeen.

Anstralla.—Sydney.—January Slst. Municipal Council,
h.p. and l.p. cable (specification No. 628). Electric Lighting
Department, Town Hall, Sydney.
South An.'iTBALiA.-P.M.G.'s Department. March 2nd. Tele-

phone parts, Schedules ."i.iS and .J59 ; telegraph and telephone
material. Schedule r,t;0. (January 7th.)
Melhoubne.—March 31st. Electricity Commissioners. Plant

for the Morwell power scheme. Telephone wire and pin-type insu-
lators. (See this issue.)

Belgium.—Commune of Ixelles at Brussels. 5,000-kW,
n,000-V, 3-phase alternator, exciter and condenser. A copy of
the specification (in French) may be seen on application to the
Department of Overseas Trade (Room 4.s), 35, Old Queen Street,

S.W.I.

January 19th. The Belgian Post and Telegraph authorities at

La Salle Madeleine, Brussels. Supply of telephone commutators
and other telephonic apparatus. The specification (No. hi:>) may
be obtained for 1.75 francs from the above address.

February 1st. Municipal Council, Antwerp. Rotary converters
with switchboard, for No. 77 Wharf of the Bassin Canal. Specifica-

tion in French can be seen at the Inquiry Room of the Department
of Overseas Trade, 35, Old Queen Street, S.W. 1.

Municipal authorities of Wenduyne-sur-Mer, Western Flanders.
Conversion of the local electricity supply from continuous to

alternating current, together with the supply of about 350 elec-

tricity meters, 30,400 lamps and 20 electric motors. It is possible
that a small transformer station will later be required.

February 11th. Municipal authorities of Tirlement. Electricity
supply in the town ; (1) the supply of electrical energy ; (2) the
establishment of a distribution system ; and (3) the concession for
the supply of electrical energy for lighting and power purposes.
Specification from the Secretariat Communal, Tirlement, on pay-
ment of 30 fr. The municipal authorities will decide as to the
scheme to be adopted after the tenders have been opened.

Chester-le-Street. — January 25th. Urban District
Council. Wiring 512 houses, feeder cables, overhead mains,
equipment for sub-station. (See this issue.)

Edlnbnrgh.—January 24th. Electricity Supply Depart-
ment. Circulating water pipes and valves for the Portobello
generating station. Specification No. 30. (January 7th.)

Fife.—January 20th. Education Authority. Electric
lighting and heating work at Park Road School, Rosyth, and
heating work at Crossgates new school. Schedules from Mr. R. H.
Motion, architect, Union Bank Chambers, Dunfermline.

Halifax. — February ,Srd. Electricity Department.
Twelve months' supply of store?, including electric lighting
fittings and accessories, cables, v.i.r., and phosphor bronze, tele-

phone wire, e.h.p. and l.p. cables, meters, &c. (January 7th.)

Kelghley, — January 24th. Corporation. Electricity
Department. Construction of 6,600-V overhead line to Easebnm.
(See this issue.)

London.—Hammersmith.— January 2 1st. Electricity
Department. Three or more water-tube boilers capable of supply-
ing 150.000 lb. of steam per hour. (January 7th.)

January 26th. Electricity Department. Single and three-phase
transformers. (See this issue.)

Paddinoton.—January 21 ch. G.W.R. stores, including tele-

graph instruments, electrical apparatus, electric wire and cable, &c.
(See this issue.)

L.C.C.—January 31st. Electric wiring installation at the
Bethnal Green Weights and Measures Ofiioe and Coroner's Court,
comprising about 87 switch points and 89 lighting points. (See
this issue.)

Lnrgan.—January 29th. Urban District Council. Four-
core l.p. lead-covered and armoured cables. (See this issue.)

Manchester.—January 24th. Electricity Committee.
Six motor-driven circulating-water pumps; three motor-drivtn
boiler feed pumps and one motor-driven pump for weight-tank
sump. (December 24th.)

Natal.—Durban.—January 26th. Corporation. Supply
of telephone cable, paper sleeves, concrete pipes, and various
telephone and miscellaneous accessories and materials.
February 16th. One 1,000-kW rotary converter with trans-

formers and switchgear. Specifications of the above may be
consulted on application to the Department of Overseas Trade, 35,
Old Queen Street, E.C.

New Zealand. — Napier. — January 17th. Borough
Council. One 500-kW electric generating set. Copies of the
specifications and blue prints may be seen at the Department of
Overseas Trade, 35, Old Queen Street, S.W,

ti
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WellinstOn.—March 1st. Public Wo^ks Terder Board. Seven
I 4,000-kVA single-phaae transformers, with accessories, for Lake

Coleridge electric power scheme. Copy of the specifications can be

seen up to January 20th at the Department of Overseaa Trade,

Room 18, 35, Old Queen Street, S.W. 1.

Sonth Africa. ^ Pretoria.—March lOtb. Municipal
Council. One 20-ton overhead crane, six boilers (.S50-lb. working'
pressure), three 3,000-kW steam turbo-genorators with condensinfr

plant, five 750-kW converters. Further particulars can be obtained
from Mr. T. C. WoUey-Dod, general manager, electric lighting

department. Specifications (five guinoasl from the town clerk.

CLOSED.

Aastralla.—Sydney City Council. Recommended :
—

Supply of four boilers and accessories, i;259,3J0. -Babcock & Wilcox, Ltd.

The bulk of the plant to be manufactured in Sydney.

One 16,000-kW turbo-alternator, £168,000.

The contract provides for the minufacture of the plant in

Sydney, as far as practicable.

—

Tenders.

Birkenhead. — Electricity Committee. The British

Thomson-Houston Co., Ltd., for the supply and erection, &c., of

high-pressure switchgear, for the sum of £4,003.

Bradford-—Tramways Committee :

—

2,000 copper rail bonds at scheduled prices (approximately £31(J).—British

Insulated and Helsby Cables, Ltd.
100 steel tramcar tires.—Anglo-Belgian Improvements Corporat-on.

Bnry.—Corporation. Plant for Chambpr Hall power

station :

—

Switchgear.—Ferguson, Pailin & Co., Ltd.
Ash removal plane.—Underfeed Stoker Co., Ltd.

Canteibury.—Town Council :

—

Ferguson, Pailin & Co., Ltd Switchgear and cables, £3,49.').

Hopkinson, Ltd.—Three 6-in. high.preasure valves, £103, plus Is lod per ft.

for chains.

FORTHCOMINQ EVENTS.

Edinburgh Electrical Society.—Friday, January 14th. At the Philosophical
Institate. At 8 p.m. Paper on "Some Notes on Cables," by Mr. vV. F.

Mitchell.

Saturday, January 15th. At St.

tl dance.

Manchester Association of Engineers.-Saturday, January 16th. At the
Memorial Hall, Albert Square. At 7 p.m. Paper on " Reinforced Concrete
and the Housing of Expensive Plant," by Mr. P. Milner.

ting.— Monday, January
e Inn Buildings, W.C.
ment of an Engmeer."

Institation of Elect ricai Engineers.—Infonn
I7ih. At the Institute of Patent Agents,

At 7 p.m. Discussion on "The Mental
To be opened by Mr. P. Pitt.

Scoitish Centre iStudeots' Section).—Friday, January 14th. At the
Royal Technical College, Glasgow. At 7.30 p.m. Paper on " Alternating
Current compared to Direct Current for Distiibution and Supply," by Mr.
R. R. Birch.

Liverpool Sub-Centre.—Monday, January ITth. At the University,
Liverpool. At 7 p.m. Papers on " Blecmc Arc Welding applied lo
Aluminium," by Mr. F. J. lleyes; on "

'i he Chemical and Metallurgical
Aspects of Electric Arc Welding," by Mr. J. H. Paterson" : and on
"The Cost of Electric Resistance Welding," by Mr. L. H. Wilson.

South-Midland Centre.—Friday, January 21st. Annual dinner.

(Students' Section). — Friday, January 21st. At Faraday Houf e,

Southampton Bow, VV.C.l. At 6.30 p.m. faper on " Electric Welding,"
by Mr. a. J. Howard.

Boyal Society of Arts.—Monday, January nth. At 8 p.m. At John Street,

Adelphia, W.C. Howard lecture, "Aero Engine)." By Mr. A. E. L.
Chorlton.

Wednesday, January 19th. At John Street, Adelphi. At 8 p.m. Paper
on " The Future of Industrial Management," by Mr. F. M. Lawson.

Illuminating Engineering Society.— Tuesday, lanuary IStli. At the Royal
Society of Arts, John Street, Adelphi, W.C. At 8 p.m. Discussiou on
" Use and Abuse of Light in Studios for Kinema Film Production." To be
opened by Mr. J. C. E.vy.

Institute of Marine Engineers.—Tuesday, January 18th. At the Institute,
The Mingries, E. At li.40 p.m. Paper on "The Internal Combustion
Engine," by Mr. .\. W. Bradbury and Mr. J. J. Fasola.

Manchester Wireless Society.—Wednesday, January 19th. At the Albion
Hotel. At 7.30 p.m. Ordinary meeting.

Electrical Contractors' Association (Inc.). — Wednesday, January 19th.
At the Connaught Rooms, Great gueen btreet, W.C. '2. At 7 p.m. Annual
dinner.

Chelmsford Engineering Soclety.-
Anglian Institute of Agriculture
Valves," by Mr. C. H. Ford.

Chemical Society.—Thursday, January 20th. At. Burlington House, Picca-
dilly, W.l. At 8 p.m. Ordinary meeting.

Institution ot Mechanical Engineers. — Friday, January aibt. At the
Institution, Storey's Gate, S.W. At 6 p.m. Paper on "The Mechanical
LoadiiiK of Ships." by Mr. H. J. Smith.

Junior Institution of Engineers, — Friday, January 21st. At the Caxton
Hall, Westminster, S.W. At 8 p.m. Lecturette on "Motor Vaohts," by
Mr. B. H. Joy.

NOTES.

The Circulation of the "Electrical Review."—We notice

that our business manager ia publishing the certificate of the net
sales of the Electbical Review. This may be seen on p. xxvi. of

the current issue.

The '' Electrical Review " Index. — The Index to

Vol. LXXXVII of the Electrical Review, which will shortly be
printed, will be supplied only to those who, through the post,

specially apply for it. To such it will be supplied for 6d.. post

free. Any reader or advertiser, at home or abroad, who requires a

copy for binding or for other purposes, is asked to make early

application therefor to the Publisher, Electrical Review,
4, Ludgate Hill, London, E.G. 4.

Appointments Vacant.—Instrument maker (£4 to £5)
for the Dundee Technical College ; electrician for the HoUoway
Sanatorium, Virginia Water ; electrical draughtsman (£800) for

an hydro-electric scheme in the Federated Malay States ; lecturer

in electrical engineering (£500) for the Auckland (N.Z.) University
College ; assistant mainsman, for the Bury St. Edmunds Corpora-
tion Electricity Department ; consulting electrical engineer, for

the Enniskillen Urban District Council ; assistant divisional engi-

neer ($360 per month -(- 20 per cent., dollar equal 2s. 4d.), for the
Posts and Telegraph Department of the Government Straits Settle-

ments ; electrical engineering draughtsman (temporary) (£150 +
£, 183), for the Metropolitan Asylums Board. See our advertiaement
pages to-day.

Correction.— In our notice of the appointment vacant for an
electrical draughtsman at the City and Guilds (Engineering)
College, on page 852 of our issue of Dacember 3l8t, the salary waa
quoted at £550 ; it should have been £350. The same error

occurred in the othcial notice in our advertisement pages, and was
due to the defective copy from which the matter waa set up, three

members of our staff who independently read the copy at the time
arriving at the same result.

Electrically-Produced Lead.—The Sydney Daily Tele-

graph announces that at the lead sulphate works at Launceston,
as a result of preliminary tests, the important discovery has been
made that metallic lead can be produced from the sulphide (galena)

by means of electricity, which has never previously been com-
mercially demonstrated in the southern hemisphere. Under the
direction of Mr. James Gitsham, managing director, this test was
carried out with success. Pure lead was obtained, and within a

short space of time. Up to the present the Lead Sulphate Co. has

been forced to send all the dross to the mainland smelters for

treatment, but now, with the electrical process, pure lead can be

produced at the works.

" Bearing their Blushing Honours Fall upon Them."

—

There is a hymn which says Kind Words can Never Die," and
when the kind words come from such a professedly unsentimental
paper as the Financial Time:', they deserve even an enhanced
immortality—at least a deepaned one if a lengthened one is

impossible. In one of the issues of the Finamial Times ot last

week they bewail sorrowfully the " fatal complacency " of

employers (the immediate culprits are the Greater London Indus-

trial Council), whom, they seem to think, might stray unsuspect-

ingly into booby-traps, or other pitfalls for the innocent. However,
it is not the theme we are concerned with, but the laudatory

epithets bestowed on certain members of the Trade Unions, all the

more gratifying, we are sure, because they are life-time tributes,

and not epitaphs. The Trade Union representatives on the Greater

London Council are (we feel the Financial Times bowing depre-

catingly, like Mr. Arthur Balfour, as it says it), "Some of the

most indefatigable and astute of their officers "—and this group
contains (and here we feel Mr. Webb's modesty will cause him to

blush), " the London District Secretary, to whom Lord Askwith
gives a commendatory tribute in his recently-published ' Industrial

Disputes.'" Talk about Birthday Honours 1 Anyhow, the Financial

Times has set our friends something to live up to.

An Electrical Joint.—An electrical engineer, of Dudley,
Senas us the following order, written on the back of a butcher'*

bill form :

—

Mr. Jennings
Please give bearer 1 i Watt lamb

and oblige

F. H .

The ruling instinct appears to have guided the customer's pencil

in this instance. Doubtless a grocer would spell " current " with
an a, and an executioner would order a choking coil with profes-

sional appreciation.

The New Gas Regulations.—In accordance with the Gas
Regulation Act, 1920, the Board of Trade has appointed Sir R. T.

Glazebrook, K C.B., F.R.S,, to be Chief Gas Examiner, and Mr. C. V.

Boys, F.R.S., Mr. J. S. Haldane, F.R.S., and Mr. W. J. Butterdeld,

F.I.C., F.C.S., to be Gas Referees. The Board has also appointed

Mr. H. C. Honey to be Director of Gas Administration in the Power
Transport and Economic Department, Board of Trade Offices,

Great George Street, S.W. 1. Committees have been appointed to

inquire whether it is necefsary to prescribe any limitation of the

proportion of carbon monoxide which may be supplied in gas used

for domestic purposes, or of the proportions of incombustible
constituents which may be supplied in gas,
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British Oil.— I'hcre was issued on .Taniiiry 5tb, says the

Journal of (\'mwer,-i\ a copy of the licence (franted by the Miniater

of Monitions to Mr. R^jprinald Gilbey, of .Nottingham, to search and

bore for petroleum at Weston, Leiceslcrahire. The licence \» to

continae in force for two years from October 8th, 1920, with the

possibility of a renewal for two years. It is provided that barintr

must oommence within six months of the date of the licence, and

the licensee must indemnify the Minister of Munitions against all

claims and demands arininK directly or indirectly out of any of the

operations. Payments by way of royalties, commission, proSt, or

otherwise, for the petroleum obtaiced are speciBcally forbidden.

The licence also provides that it any Act of Parliament relatinK to

petroleum within the Inited Kingdom be passed, the Minister

shall have power to amend or vary the terms of licence as he shall

think fit, but if these are not approved by the licensee he may
surrender the licence.

Electricity Districts.—In our article on '• The HIectricity

Districts in our lait issue, the capacity of the Sheffi<>ld power

station is given as 08,700 kW. Mr. S. E. Feddin points out that

that is the figure at which it stood in March last, but since that

date the Blackburn Meadows station, with an additional capacity of

28,000 kW, has been pat into commission, making the present total

capacity of the undertaking !tC 700 kW. Previouj to March last

the maximum load was (;'),5!»3 kW, and during the present winter

it has been increased to 65,874 kW.

Biachbarn Power Station.—The completion of the super-

power station at Blackburn will open up a new industrial era for

this locality. The new station, which is bounded on one side by

the canal and on the other by the railway, is rapidly approaching

the finishing stage. The coat will exceed three-quarters of a

million pounds. The plant will be more extensive than originally

proposed, owing to the co-operation of neighbouring authorities

The New Blackburn Power Station.

and the general demand for the utilisation of power for industrial

purposes. It is no secret that a number of cotton mills desire to

install plant, and new undertakings are awaiting the provision of

more power before embirking on their plans. At present the

existing Blackburn station is overloaded, and the new service will

provide necessary relief, not only in Blackburn, but in Uarwood,
Bishton, Darwin, etc. The above is an external view of the

station.

Electrical Education.— New Zealand is alive to the

importance of instructing consumers and prospective consumers in

the use and advantages of electricity.

A eeries of lectures and demonstrations on electric power and
lighting were arranged by Mr. J. P. Kalaugher, supervisor of

manual training under the Education Board, at Paeroa, Te Aroha,
MorrinsvUle, and Matamata. In reporting to the Board, Mr.
Kalaugher said there had been a widespread request for

instruction in the ute of electricity in that area on account of

power being available in the near future. The Thames Valley
Power Board supplied the apparatuj necessary for the lectures, and
their cost was covered by the foes charged.

Mr. Kalaugher stated that it was the Board's function to arrange
claaies io any technical subject required. Electricity was coming
to the Thimes Valley, and it was going to revolutionise farming.
Some 2,300 applications had been received for power. Those
people wanted definite information about the possibilities of

electric power. The lectures would serve a great public need.

—

Ancil'iml Weelthi .AVic*.

Transport ol Refrigerated Prodace.—For town distri-

bution of refrigerated footstuffs it is believed that the electric

vehicle is the most suitable, assuming that power can be obtained
at a reasonable price, although to obtain really good results with
an electric vehicle it is necessary to uFe one of large carrying
capacity. It is claimed that experience has shown that the
running costs of a :ii-ton lorry are not more than 20 per cent,
greater than those of a 1 J ton lorry. On the assumption that 40
miles per day are run for 250 working days per annum in town
delivery by t. lorry of which the first cost was £1,500, with elec-
tricity at r5d. per unit, the use of such a vehicle can be fully
justified. Figures were submitted at a meeting of the Cold
Storage Assooiation showing that the operating costs with a 3-ton
load would be 6d. per ton-mile. Making allowance for empty-car
mileage and maintenance, the total coits would be Is. 3d. per
ton-mile gross.

—

The Times Trade Supplement.

Flat Electrode Welding.—A writer to the Elertncal

World points out that the use of flit electrodes in the place of the

usual cylindrical type results in a great saving of time, and calls

for considerably less skill upon the part of the operator. When
opsrating upon a " V "-shaped opening, the fiat electrode will

assume a corresponding shape owing to the fact that the arc

centres at those points closest to the metal, and thus melts off the

electrode for a uniform distance. This relieves the operator of the

task of skilfully moving the electrode from side to side, and down
into the notch. Wlien using this electrode, it is only necessary for

the welder to carry one sizi, and to use it either fiat or edgewise

for wider or nirrower seams. The flat electrode is also eminently
fitted for automatic welding machines since it will give broad runs

without side motion.

Electric Rivet Heating.—At a meeting of the Phila-

delphia section of the American Association of Iron and Steel

Electrical Engineers, an oflicial of the American Car and Foundry
Co. stated th^t his firm used electricity for heating rivets in their

passenger-oar and freight-car departments, effecting a saving of

between $1 and $2 per 160 lb. of rivets, as compared with oil

heating. Over 100,000 rivets, weighing 45,700 lb. were treated

daily. The amount of electricity consumed in this way averaged
only about 14 kWh p>r 100 lb.

Determination of Protective Glass Opacity.—A quick
method for determining the opacity of eye-protective glasses to

ultra-violet rays has been worked out by the U.S. Bureau of

Standards. The photographic method usually employed requires

several hours for making such a test, while by the new method,
which is radiometric, a test can be made in a few minutes. The
test is bleed upon the fact that all glasses are opaque to radiations

of wave lengths of less than 0'3 micron (1 micron = 1/1,000 mm.).
It is, therefore, only necessary to examine eye-protective glasses

for opacity to ultra-violet radiations of wave lengths of from 03 to

04 micron. Radiations of these wave lengths are easily obtained

without employing a spectroscope by simply filtering the light

from a quartz vapour lamp through a suitable glass screen placed

over a vacuum thermopile. Measurements of one part in 10,000

are easily ob'.ainable.— Chemical and Metallurgical Engineerimi.

A Cheap Transformer Installation.—A cheap form cf

customer's rural transformer installation is being supplied by the

Miami Valley Electric Co., of Sidney, Ohio, says the Electrical

World. The installation is simple and is easily installed. It

consists of air-brake switches operated from the ground, horn-gap
and resistance lightning arresters, choke coils, expulsion fuses and
transformer. The approximate cost of a typical installation on a

13,2C0-V line to supply 110 220 V single-phase service is shown in

the following list of materials and labour:—2;.-kVA transformer,

$135.00; switching equipment acd lightning protection, $160.00
;

material for earthing neutral and lightning arrester, $2.50 ; one
three-wire secondary rack, bolts, washers, and 3)0 ft. of No. 10

secondary. Si.OO; labour, two men, four hours each at 50 cents par

hour, St.OO; total, S!06.5O.

For the e][uipment installed complete with a three-wire

secondary not exceeding 100 ft. (31 m.) in length a charge of SJI6

is made to the farmer. This covers overhead cost and the slight

difference in construction cost in different installationp.
'

D:tection of Armature Short-Circnits.—To test for

short circuits in motor coils outside the motor, a quick, reliable

and at the same time inexpensive outfit was made by an Electrical

Wo-ld corresponient from an old pole piece of a synchiojous
motor. This pole p'ece measured about 7 in. long 4 in. wide and
6 in. high (18 cm. x 10 cm. x 15 cm.). A piece of fibre in the

shape of the coil was attached to the yoke end of the pole to hold

the winding, which consisted of five layers of No. 11 double-cotton-

covered wire. Flexible leads were soldered to the ends of the

winding. Current was taken from a 110-V alternating-current

circuit.

In testing a coil it was placed over the pole piece. Any shoit

circuit in the coil was detected first by a force trying to throw the

coil off the core and, secondly, by the heat developed in the short-

circuited turns. This outfit has very handy and many other uses

may be found for it in the winding shop.

Electrical Bread-Baking.—The Ehrtrkal Wflrki gives

details of a store in Salt Lake City where electricity has been
substituted for raw fuel in the baking of bread. The supply
company looks upon the oven as a very desirable business, as

it is in steady use from five to sixteen hours each day, and main-
tains a fairly high load fac'or. The investment cost to obtain this

business is little or no greater for smaller-size ovens than for the
electric range, and the revenue is eight to ten times greater. In
most cases no additional investment is necessary, as the load is

connected in the commercial section, where feeders and trans-

formers are of a-nple capacity to handle a greatly- increased load.

The baking hours are so arranged by the class of work that the
operation seldom overlaps a peak. If the oven is used during the

day, it misses the morning peak and is turued off before the
evening ; if used during the night, it also misses both morning
and evening peaks, thereby improving the load factor by filling

in the valley of the load curve that is a problem to all central-

station engineers.

An initial six day trial proved this method of baking to be less

expensive than the previous arrangement, and the success of the
scheme was an marked that in Salt Lake City no less than 40 of
these ovens are in daily use, in addition to 20 in other parts of tb«
supply oompany's area.

I

«



Tol. 88. No. 2,251, January 14, 1921.] THE ELECTR.^'CAL REVIEW. 63

INSTITUTION NOTES. JOINT ELECTRICITY AUTHORITIES.

Blrmlogham and District Electric Club The club held its first

meeting of the 1921 session on January 8th, when the president,

Mr. A. 0. Wynne, gave his presidential address, in which he dealt

with the present position of the electrical profession and industry,

and claimed that the time was [more than rips for those enseged
in the busitess of electrical engiceering to consider some means cf

setting and insisting upon a standard of fitness and efficiency, and
thus form a means of protecting themeelves and the public from
the results of the ignorance and malpractices of those who ought
never to be allowed to practise in a business of such svi)ireme import-
ance to the community as electrical engineeriry. The club meets
on the second Saturday in each of the winter months at the Grand
Hotel, Colmoie Row, Birmingham, and electrical engineers residing

in, or visiting the city, will always find a welcome, and, as a rule,

an interesting and useful technical paper or discussion.

The arrangements for the first half session, 1921, include the
following items :— February 1 2th, Mr. C. J. A. McDonald on
" Reminiscences of the Test-bed "

; March 12th, Mr. H. C. Young,
oa 'Common-Sense Methods of Recording, Costing, and Progress
in Shop Management "

; April 9th, Mr. V. Forrest on " Supply of
E'ectrical Energy in Birmingham and District " ; March 4th,

annual dinner.

Liverpool Engiaeering Society.—The annual dinner will be held
at the Exchange Station Hotel, Liveipool.on Thursday, January 27th,
at 7 p m.

Institution of Electrical Engineers.—The following programme
of Informal Meetings has been arranged for January:—17th,

'The Mental Equipment of an Engineer," by Mr. P.Pitt; 24tb,
discussion on " Improving the UEefu.'ness of the Institution," Mr.
LI. B. Atkinson (president) in the chair ; 31st, " Possible Economies
in Housewiring, ' by Mr. L. Milne. The second annual smoking
concert is to be held on February 28th.

Chelmsford Engineering Society.—On January iJth, at the East
Anglian Institute of Agriculture, Mr. Thomas Clarkson delivered
an instructive lecture on " Motor Transport Economics," outlining
the growth of road transport from the pioneer work of the early
French engineers up to the present day. He pointed out that by
the use of coke as fuel in a steam-driven lorry, it was now possible
to carry a three ton load at a net cost of lid. per mile. In the
discussion that followed, Mr. C. Johnson pointed out the
advantsges of electric transport for a short and intermittent haul.

OUR PERSONAL COLUMN.
Tht EdUort invUi eleetrioal enj/ineeri, ujhethtr conntottd with tht

ttohnioal or tht eammercial tide of tht fnrofettion and indutti y,
alto tltctrio tramway and railway official! , to kttp rtadirt of tht

EliEOTBlCAL Review potted at to their mnveintntt.

Mr. W. B. Bbassington, formerly chief engineer of the
Motherwell electric undertaking, has been appointed chief engineer
of the joint undertakings of Motherwell and Wishaw, which will

in future be controlled as one unit ; Mr. David B. Scott, Wishaw,
has been appointed mains superintendent of the joint undertakings.
The Eontgen Society has made the first award of the Mackenzie

Davidson medal to Dr. F. W. Aston, for a paper on "Positive
Rajs."
Mr. Hubert M. Fbeeman, aescciate physicist of the radio

section. Bureau of; Standards,iU.S.A., has resigned to accept a
po'itinn with the Westinghouse Electric and Manufacturing Co.— Science,

Hackney Borough Council Establishment and General Purposes
Committee reccmmends that Mr. J. G. W. Clements be appointed
sales department salesman in the electricity department at a com-
mencing salary of £220 per annum.
The marriage haa taken place at Edinburgh of Mr. Colin

Russell, A.M.I.E.E , who gainfd the M.S.M. whilst serving with
the Royal Engineers, and Miss Frances Brown, of Edinburgh.
Mp. H. F. Ree.man, who. for a number of year?, has been power

station superintendent to the Llanelly and District Electric

Lighting and Traction Co., Ltd., resigned on 31st ult,, to take up a
position as manager to a manufacturing firm in Lancashire. On
leaving he was presented with a gold watch by the members of

the st&ff.

Barrow Town Council has lieen recommended to increase the

falary of the electrical engineer to £950 per annum as from April

1st, 1920, or any variation thereof which may be agreed upon
between the Standing Sub-Committee of the Council and the
A.M.E.E.

Will. — The late Mb. J. Stubbs, O.B.B., director of the
Concordia Electric Wire Co., Ltd., left £36,760 gross, and £29,151
net personalty.

PortsmODth Leader Cable.— Repnsentritivts of nearly

every Navy in the woild witnessed a demonstration at Portsmouth,
on the 4th inst , of the electric " leader cable," which was installed

some time ago and by means of which ships can be guided into
port in foggy weather, or when the ordinary navigation marks are

not visible.

West of England District Inquiry.

Kn inquiry into the proposed formation of a Joint Electricity
Authority as provided for by tlie Electricity (Supply) Act,
1919, was opened at Bristol on January 11th, in connection
with the Lower Severn District. Sir John Snell, Sir Harry
Ilaward, Mr. H. Booth and Mr. Ai-chibald Page represented
the Electricity Commissioners, who were accompanied by
their legal adviser, Mr. E. W. Hudson, and theii- clerk, Mr.
D. S. Gmnberlege.
Ck)unty Councils, Borough, Urban District. Rural District,

and Town Councils were represented by their legal advisers at
the inquii-y. and many " electrical " gentlemen were present,
including Mr. Roger T. Smith, who in company with Mr.
Tyldesley Jones represented the Great Western and Midland
Railway Companies, Messrs. H. Faraday Proctor (Bristol), F.
Teague (Bath), \V. J. Bache (Chelfenham). F. H. Corson
(Gloucester), 1'. Newey (Swindon), W. T. Kerr (Hereford).
H. I. Munro (Exeter), C. G. Morley New (Cardiff), S. T.
.Allen (Wolverhampton), W. Nairn (Bristol Tramways Co.),
W. Hardey (Bath Tramways Co.), G. Charlton (Weston-
super-Mare Electric Supply Co.), G. L. Coventon (Chepstow
E.L. Co.), H. Walker (Bridgwater E.L. Co.). F. Christy
(North Somerset Supply Co.), C. T. Allan (South Wales Power
Co.), J. H. Edwards (various undertakings), W. L. Madgen
(British Electrical Federation), J. W. Burr (Swansea and
South Wales Linkiug-up Committee), T. W. Cole (Provincial
Electricity Supply Committee), and Mr. Arthur Ellis, consult-
ing engineer, Cardiff.

In opening. Sir- John Snell read the notice convening the
inquiry, which stated that any body or person interested might
attend the inquiry either personally or by counsel, solicitor,
or agent. He mentioned that the present Electricity Acts did
not confer any financial powers upon Joint Electricity Autho-
rities, but the Bill which was to be laid before Parliament
next session would contain the financial powers necessary to a
Joint Authority to borrow money and to issue electricity stock,
and powers to local authorities, companies, and persons, to
render financial assistance to a Joint Electricity Authority by
loans, by guarantee of interest or otherwise. The procedure
of the inquiry would be to call upon the chairman of the
Organising Committee (Mr. H. Faraday Proctor), which has
submitted the scheme to open, and thereafter such witnesses
as might appear in support of the scheme would be examined
and cross-examined by counsel or sohcitors appearing for the
various interests in such order as they might arrange between
themselves. He had expected that the Organising Committee
would have been represented by counsel, but Mr. Proctor as
the chairman of the Organising Committee, would present
the case on behalf of the Organising Committee, and
then would have to put himself into the box as a witness
to be cross-examined by those representing the other interests,

a not altogether helpful way of doing things, which might
lead to some confusion. He was rather sorry for Mr. Proctor,
because he had to appear in a dual capacity. Sir John pointed
out some inaccuracies in the notice of provisional determina-
tion of the first district. He then called upon Mr. Proctor to

explain the proposals for the scheme.
Mr. H. Faraday Proctor, in opening nis case, detailed the

two or three references which had led up to the present stage
in the proceedings. General particulars and financial esti-

mates had been prepared and had been submitted to the Com-
missioners, with the request for the putting in hand of those
interim works and estimates more particularly referring to the
Beachley generating station in the Forest of Dean. Additional
information was furnished to the Commissioners as desired,

embracing general statistics and an outline of a scheme show-
ing the feasibility of transmitting energy to various localities

in the south-eastern portion of the district on a sound financial

basis. These details had not been submitted to other autho-
rities in the proposed districts. The scheme submitted dealt

particularly with the constitution of the Joint Authority and
the method of securing proportionate representation and the
basis of the same. It was deemed to be a sine qua non that

those bodies or companies which through their representatives

were entrusted with the control and direction of the affairs

of the authority, including its finances, should be responsible

for its solvency. It had been, and was, considered undesir-

able, and indeed impracticable, for a committee which was
not regularly constituted and had not time or means at its

disposal to undertake the specific detailed investigation of the

engineering problems, more particularly having regard to the

fact that the area had not been determined.

Sir John Suell inquired how it came about that the district

was in that position, when to the knowledge of the Commis-
sioners other districts which had submitted schemes had sub-

mitted the full engineering particulars. He stated that cor-

porations and companies could not possibly criticise the pro-

posals of the Organising Committee unless those particukrs

were put at their disposal. They ought to have something
concrete to go upon. He was disappointed that the Organising

Committee had not the information which had been submitted

to the Commissioners available for distribution to the various

representatives present. It was a little unfair to those repre-

sentatives not to have the particulars in their hands.

The point raised by Sir John was endorsed by many of those
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preseut, and after a conference with his colleagues, the inquiry

was adjourned until March 1st, by which date it was hoped

that all available information, l)otli technical and othei'wise,

would l)c finuiolicd to the various parties interested.

Before adjourning. Sir John statcil that the idea to be borne

in mind was the improvement of the supply of electricity in

the district and its gradual evolution and development. In-

terests ought to be, on main itnmiples, common. In fairness

to Mr. Proctor, he ought to .state that he did not blame hirn

or the Organising Committee for the position they found them-
selves in that morning. The Organising Committee had, after

all, taken the initiative in this matter. As this was tlie first

inquiry of its kind, without any settled fonn of procedure,

they would gradually have to formulate as they went along.

A certain amount of preliminary work and loss of time was
inevitable, but he supposed other districts would benefit at the

expense of the Lower Severn.
The sudden postponement of the inquiry was entirely un-

expected by the electrical industry, which had looked forward

to the investigation with keen interest. It appears that the

Organising Conmiittee was hardly prepared for the array of

con.sulting engineers and learned counsel with which it was
confronted, and Mr. H. Faraday Proctor—to whose indefatig-

able labours the Lower Severn District is deeply indebted

—

found himself in an unenviable position. N\'e gather that the

presentation of a technical scheme is regarded by the Elec-

tricity Commissioners as an indispensable feature of such an
inquiry, and it so happens that of the four proposals which
have been published, the Lower Severn Scheme is the only

one in which it is lacking. If this procedure is to become
standardised, it will obviously be diflicult or even impossible

to form a Joint Authority for the purpose of exercising super-

vision over a District without actually engaging in electricity

supply.
The postponement of the inquiry is not altogether to be

regretted ; it will afford an opportunity for the interests con-

cerned to confer with a view to submitting to the Commis-
sioners an agreed and well-thought-out technical scheme, from
which contentious elements will have to be eliminated as far as

possible, and the incident will .serve for the guidance of other

organising committee.s in the preparation of their cases. We
understand that the Bath City Coimcil, which was forrnerly

disposed to stand aloof, hiis assumed a more friendly attitude

with regard to the proposals; as a measure of justice, we
mu.st point out that in the early stages the Bath repre.senta-

tives in.'ii.stod on the preparation of a technical scheme as a

condition precedent to their adhesion, and to the formation
of a Joint .•\ufhority for the District.

NEW COMPANIES REGISTERED.

Smith & Ansell. Ltd. (172,491.)—Private company. Re-
gistered ],inuary 7lh. Capital, £7,000 in £1 shares. To lake over the bu'ilness

of manufacturers of electric light fittings, &c., carried on by H. S. Smith and
B. Ansell at 109, Great Hampton Row, Uirminuham, as " Smith & Ansell."
The first directors are : H. S. Smith, " Vron." Manev Hill Road, Sutton
Coldfield (chairman); B. .Vnsell. 280. Kingsbury Road, F.rdington, Birmingham.
Registered office : 109, Great Hampton Row, Birmingham.

Ennis Gas & Electric Supply Co., Ltd. (5,094).—Regis-
lunil in Dublin January 3rd. Capital, £5,000 in £1 shares. To supply electric

light to the town of Ennis. The first directors are: A. Kno.x. merchant, Ennis;

J. O'Dea, merchant, EnniS; J. Brevin, merchant, Ennis; P. Cahn, merchant,
Ennis; D. Mclnernev, merchant, Ennis; M. Mclnernev, merchant, Ennis;
M. McMahon, merchant, Ennis. Solicitor : F. T. Cullina'n, 8, Nassau Street,
Dublin.

Haslam & Stretton (Engineering and Motor Utilities),

Ltd. (172,4.59).—Private companv. Registered January 6th.
Capital, £-2.i.lKK) in £1 shares. To take iver the merhanical," electrical, and
motor utilities supply business of Haslam & Stretton, Ltd. The first directors
ore: .S. B. Haslam, 11, Windsor Place, Cardiff, engineer; T. Stretton, 11,
WintJsor Place, Cardiff, engineer; W. Falcon, no address given; G. H.
Ockwell, no address given. Registered office: 11, Windsor Place, Cardiff.

Scboley Construction Co., Ltd. (172,385).—Private com-
pany. Registered January 1st. Capital, £30,000 in £1 shares. To adopt an
agreement with H. Scholey. C.U.E., for the transfer of certain properly and
rights to use a process relating to an improved method of treating rails, &c.,
with apparatus for heat treatment *' in situ,'* and to carry on the business
of manufacturers of railway and tramway apparatus, rolling stock, engines,
and machinerv of all kinds. &c. The subscribers (each with one share) are :

F. S. Clark, 11, Pancras Lane, E.C. 4, solicitor; E. W. Brett. 25, Kelsey Park
Road. Beckenham, Kent, solicitor's clerk. The first directors are: H. Scholev,
C.B.E.. Rl. Hon. G. H. Roberts, M.P.. C. \V. Hill, and E. S. Ormsby. The
last named shall be entitled to act without qualification. In the event of the
said E. S. Ormsby ceasing to act as director, C. P. Sandberg, of 40, Grosvenor
Gardens, S.W.. shall be entitled to nominate a director in his place during the
continuance of the " principal agreement." Solicitor : F. S. Clark, 11, Pancras
Lane, EC.

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

North Metropolitan Electrical Power Distribution Co., Ltd.
—Particulars of £40.000 debentures (of whirh f'.'.'i.OOO has alrc-ady been regis-
tered) authorised bv resolutions nf June 17th, 1909. May 6th, 191.'i, and Novem-
ber 9th, 1920. present issue £1.".,000. charge<l on the company's undertaking
end property, present and future, including uncalled capital.

Airedale Electrical & Manufacturing Co., Ltd.—Mortgage
datcl December 18th, 1920, to secure £600. charged on land in or near Rj^n
Street. Bowling. Bradford, and garage shed, &c.. thrreon. Holders : S F
Jackson, 32. Ryan Street, Bndford, and \V. B. Lund, 8, Bwchwood Grove,
L'nderclifie, Bradford.

Douglas Engineering Co., Ltd.—Two mortgage deben-
ture* dated IXceniber 7th, 1920. to secure £3,000 and £1.Sh) r.spei:tivcl>,
charged on the company's undertaking and properu, present .ind fului'e,

including uncalled capital. Holders; K. J. Corpor.ilion. Ltd., 370, High
Road. Willesden Green, N.W .

City ot Oxford Electric Tramways, Ltd.—Satisfaction to
the extent of £1.600 on December 17th, 19-20, of charge dated February aOth.
1914. securing £4(J,00U.

Wilson-Wolf Engineering Co., Ltd.—Satisfaction in full
on November 28lh ol mortgage d.Utd March '22nd, 1920, securing all moneys
due or to become due, not exceeding £3,000 notified. Also mortgage dated
December 30th, 19*20, to secure all moneys due or to Uiome due from com.
pany to London Joint City & Midland Bank, Ltd., charged on certain freehold
hereditaments in Towler Street, Peterborough.

Phonopore Construction Co., Ltd.—Particulars of we5,000
debentures authorised by resolutions of November Ijth :ind December 14th.
19*20, whole amount issuc-d, charged on the company's undertaking .and pro-
perty, present and future, including uncalled capital.

Wakelins, Ltd.—Satisfaction to the extent of .£1,380 on
December lOlh, 19*20, of debentures dated Jul) 10th. 1919, securing £1,K)0,

CITY NOTES.

I'Vum tlie Adelaide Hcijislcr of November
Adelaide lilectric loth, just to hand, we learn that a meeting
Supply Co,, Ltd. of local shareholders was held in Adelaide

on November 9th, when Sir Geo. Brook-
man, the chauman of the local board, who has recently visited
England in connection with the question of the transfer of
the head olhce from London to Adelaide, and the heavy
burden imposed upon the company by the payment of British
income tax as well as local taxation, explained the result of
his investigations. Sir Geo. Brookman said shareholders were
aware that for some time the directors in Ixindon and in Ade-
laide had endeavoured to secm-e relief from double taxation.
For some years an abatement had been made, and they had
hoped that it would be increased and further concessions
granted to Australian shareholders. Previously to his visit to

London Mr. J. K. Samuel discussed with the board the subject
of moving the head otfice to Adelaide to avoid British taxation
on amounts earned and distributed in Australia, and negotia-
tions on that point were continued on his arrival. While the
steps were in progress matters were brought to a crisis by the
imposition of the company tax of 5 per cent., and the adamant
attitude of the Chancellor of the Exchequer on the subject
of further relief. The situation had been discussed with the
London board from all points, and it was found that to avoid
the tax it would be necessary to move the control of the com-
pany to Adelaide. Fortunatiely, it would make no difference,

as the company had been practically managed in Adelaide for

many years, with the Ijondon board settling matters of policy

and materially assisting in matters of finance. It had been
agreed by the London directors that after March. 19*21, the
company should be controlled from South«Australia. He was
pleased to say that the arrangement for the transfer was of

a friendly nature, the directors recognising that the tax was
unfair, and he asked shareholders to support the payment of

£7,000 as compensatiim for the loss of oflice. A saving of

J;1'2,(J00 a year would lie made immediately, and larger sums as

the business expanded. Should the resolutions to be submitted
be approved by local shareholders, a meeting would be
held in London on January 19th, at which they would he
submitted to the EngUsh shareholders, who numbered more
than (jOU, and held about 300,00(j shares, and he did not expect
any opposition from them, as they would indirectly benefit by
the savings to the company. Arrangements liad been made to

continue the office in London. They had a capable secretary,

who was also an engineer, and also had the services of Kincaid
and Co., the eminent consulting engineers. The interests of

the company had been safeguarded in every respect, and they
would still retain the sympathy of the I-ondon directors.

The following resolution was carried :

" That this meeting
of local shareholders in the .Adelaide Electric Supply Co. ap-

proves the terms proposed for the transfer of the control of

the company to Adelaide as set out in the notice to the meet-
ing to be held in London on January 19th embodying the

resolution to be submitted there."
It was also agreed that the Ixmdon directors should be

paid £7,000 as compensation for loss of office.

The draft notice set out that on and after March 1st the

board of directors in Adelaide would consist of Sir George
Brookman, Hon. D. J. Gordon, M.L.C., and Messrs. J. K.
Samuel and F. W. Clements.

It was also stated that the directors intended shortly to issue

the remainder of the ordinary shares, as more capital was
required.

Gross revenue for the year ended August 31st, 1920, £*238.7&3,

as compared with £185,907 for the previous year. After deduct-
ing management and general expenses in Adelaide and liondon
and providing for interest and sinking fund on 5 per cent,

debentiiic stock and interest on G per cent, consolidated deben-
ture stock, writing off the co.^t of issue of " A " preference

shares i'4.000. placing to reserve for income tax and corpora-

tion tax £5.000. to general reserve £5.000. and paying a final

dividend of 7 per cent, (actual) on 350.000 orilinary shares,

making VI per cent, free of British tax for the year, there is

tt bfllnnce of £2.10.3. and £18.360 brought forward to be carried

to next account. Capital expenditure to August 31st, 1919,
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The Compagnie
Generate

d'Electricite.

amounted to i£1.047,683, plus further expenditure during the
year ±'138,40O. making i'l,181,0.Sl less ±-i-2,4iil written oil',

leaving balance of capital expenditure £l,158,60'2.

The report of the directors of the Com-
pagnie Generale d'Electricite, dealing with
the year 1919-20, states that the activity of

the manufacturing works on the whole was
only limited by the scarcity of coal and

the irregularity iu the transport services. The work of exten-
sion or transformation of the means of production was con-
tinued. The Pout-en-Royans factory for the manufacture of

small electrical apparatus was set in operation in March, 1919.

and a second works was on the point of being finished at

Saint Marcellin. in order to supplement the former. In the
case of the Orleans electrical and mechanical W'orks, the pro- .

duction of motors and transformers in bulk was beginning.
The Tubes de Vincey, which works had been in use since

February, 1919, had been converted into a separate company
with a share capital of 30,<XI0,000 fr. , in the formation of which
the Campagnie Generale had participated with the Aciferies de
la Marine ; and the interests taken by the company in the
Acieries et Usines 4 Tubes de la Sarre had been transferred to

the Societe des Tubes de Vincey. Proceeding to refer to suli-

sidiary companies, the report mentions that the Ateliers de
Constructions Electriques de Delle, which made a speciality

of high tension apparatus, had distributed a dividend of 6 per
cent, for the past year, and the same rate had been paid by
the Compagnie Generale d'Electro-Ceramique. As to the ques-

tion of the supply companies which were in a serious situation,

the report recalls the fact that the Ministry for Public Works
had recommended the introduction, in the fixing of sale prices

for energy, of an economic index, taking into account varia-

tions in the prices for coal and the cost of labour. Certain
aareements, some of which were provisional and others were
definite, had been arranged on this basis between the con-

cessionnaire companies and the municipal authorities which
granted the concessions. It. therefore, seemed that in the

course of time the company's subsidiaries would again enter

upon a period of normal financial yield. The accounts showed
net profits of 7.370.000 fr.. or an increase of 885.000 fr. over

J918-19. and a dividend has been declared at the rate of 60 fr.

per share, as contrasted with 50 fr. in the preceding year.

M. Azaria, deputy manager, addressed the sharehnklers at

considerable length at the recent genera! meeting, discussing

in particnlar the crisis which places a heavy burden on every-

one at the present time. After giving details, he expressed

the opinion that every manufacturing or merchant undertaking
•should keep a special account to equalise the difference between
the real profits resulting from the exercise of trade and the

temporary profits derived, without working, from the rise

in value of stcK'ks. The crisis was world wide, and the company
was impeded by the competition of other producing countries

which also sought foreign markets in order to dispose of t'le

products which their inland markets were unable to absorb.

As to the question when the crisis would come to an end. tlie

speaker remarked that reassuring indications were beginnin'i

to appear : they would no doubt require several months to

exercise their full effect.

After referring to the fall in the nrices for coal, the deputv
manager noproached the question of labour. He .stated thnt

the mentality of the workman was visibly being tran.sformed :

the workman was ceasing to follow tho.se who advised him
more and more to restrict his nrod.uction. and the individual

efficiency was increasing in all the company's works. The
number of workmen employed bv the companv and its sub-

sidiaries was 13.fi82 on June 30th 19'20: and had risen to

14.389 by the end of November. Tn conclusion, the speaker

announced that anplications for nrices were now beim made
to an extent which had not been known for raanv weeks past,

and it was ro.ssible that purchasers were beginninf to ask

themselves whether the time was not at hand when it would
be- right for them to buy.

The directors of the Fabrlh- J'-'lle.rfpr

German Drahte rorm. C. .1 . VofieJ. of Berlin. re-

Companies, commended a dividend and bonus at the

rate of 35 per cent, for 1919-20. as compared
with 18 per cent, in the nrecedina vear. Tt is proposed to

increase the share capital by 11..500,000 t<. 23.000,000 marks.

The accounts of the Elektroirerke A.G.. of Berlin, whose
shares are held by the State, show net profits of 349.000 marks
on an ordinary capital of 5.000,000 marks. The company,
which supplies power to the State nitrogen w-orks at Piesteritz,

and also contributes towards the delivery of energy in Berlin,

has a State loan of 55.480,000 marks.

The accounts of the Ehrtrizitafs A.G.. vorm. Herman Poepe,

of Chemnitz, show net profits of 2,.514.000 marks for 1919-20.

this result contrasting with ].139.0(X) marks in the previous

year. A dividend has been declared at the rate of 17 per cent.,

as in 1918-19. and the share capital is to be increased from
22 to 42 millions of marks. The directors state that the stock

of orders and degree of activity in the new financial year are

satisfactory, and the restrictions in working in certain depart-

ments have been mostly discontinued.

The report of the AG. fur Elektrizifai.t Aidagrn. of Berlin,

states that allocations to the reserve fund were made in

1919-90 to meet the threatened losses on the works in Konitz

and Thorn, which are situated in the district ceded to Poland.

Two German supply works were disposed of, as also were the
shares held in Russian undertakings. The accounts show net
profits of tioU.UOO marks, as compared with 53:3,000 marks in

1918-19, and the dividend is at the rate of (j per cent, on
share capital of 10,000,000 marks, as contrasted with 5 per
cent, in the preceding year.

Dublin United Tramways Co., Ltd.—The directors have
decided to place i;30,000 to the track renewals fund. i2,000
to depreciation on investments, to pay the following dividends,
less tax, for the half-year ended December 31st, 19*20 : 6 per
cent, on the preference stock and 7 per cent, on the ordinary
stock, making 5| per. cent, per annum, carrying forward
£13,331.

AngloAmerican Telegraph Co., Ltd.^Balance dividends
of li per cent, on ordinary cou.solidated and preferred stocks,
and first and final dividend of 1^ per cent, on deferred stock
for the year, all less tax, making 3^ per cent, on ordinary
consolidated. (J per cent, on preferred, and IJ- per cent, on
deferred stock for 1920.

STOCKS AND SHARES.

TuESD.^Y Evening.
The course of Stock E.Kchauge markets is not running quite so

smoothly as it did last week. Tliere has been something of a

halt in the public demand for most of the active securities, and
the talk of cheaper money in the near future has not sufficed

to prevent a pretty general setback iu active issues. The main
reason for the decline is simply that there is not enough busi-

ness to counteract the usual amount of selling which goes on
automatically day by day. Moreover, the buoyancy of last

week failed to take fully into account the various elements that

make for difficulty in trade conditions to-day ; unemployment,
high costs, foreign exchanges and the other items in the cata-

logue of causes that weigh upon industry all round. Home
Railway stocks, which were quite a good market last week,
have mostly eased off on the latest crop of doubts as to whether
the companies are. or are not, paying their way.

In the general protest which has arisen against the proposed

increase to be levied upon telephone-users, the Stock Exchange
has played its part with other members of the community.
Numerously signed petitions have been presented to the Stock

Exchange Committee asking that body to take steps to lay

before the Government the severe handicap which the sug-
gested increases in rates would lay upon fluidity of markets,
thereby causing a loss to the public and to the revenue. The
Stock Exchange recognises, of course, that the telephone ser-

vice cannot be run indefinitely at a heavy loss to the country,
but there is a distinct inclination to ask whether such reforms
of manageijient cannot be introduced into the existing system
as would enable the rates to be substantially less, at all events,

than those which it is now proposed to inaugurate.
Underground Electric income bonds retain a rise of 2 points

on the week, and the shilhng shares are firmer at 5s. 6d., the
market in Tube stocks not being affected by the heaviness that

has overtaken various issues in the steam gi-oup.

We referred last week to the intention of the County of

London Electric Supply Company to apply for parliamentary
powers for the establishment of a separate concern to deal with
its Barking undertaking. It is reasonable to suppo.se that

after the necessary amount of official red tape has been cut,

the scheme will be duly passed. Some speculation has arisen

in the market as to what will be the result, and if a guess

may be hazarded in this column, we would say that the hnes
of the plan may follow those which prevail in the case of the

Charing Cross and City Company. No change has occurred

in the price of the ordinary, but the preference are 5s. lower.

To give some idea of the way in which cheap shares are com-
ing to market, we may mention that a small parcel of Chelsea

6 per cent, preference changed hands the other day at 2 9/16.

As the shares are of the nominal denomination of £5, this gives

a return on the money of nearly 12 per cent., and although

there is not much market in the shares, the company is one
of the soundest in the group. Metropolitan, Westminsters,

and Charing Cross ordinary are all I up on the week.

EdiBons, after their dip to 8s. 9d.. have recovered to 12s. 6d.

There are interesting rumours current in the market with

reference to a closer association of this company with one of

the other big electrical undertakings, but no definite informa-

tion is at present forthcoming. Electric Constructions have
risen to 17s. 6d. ; General Electrics are unchanged.

The Eastern cable gi'oup is quotably strengthened with rises

in Eastern Extensions, Globe ordinary, Eastern ordinary and
Western shares. Moreover, the new stocks of these companies

are all better than they were. The cheapest in the li.st is

Western new. which stand at 14J as against the old shares at

14J. Siemens new shares eased off to 8s. 9d., and Henleys at

308. are J down. Otherwise there is not much change in the

manufacturing market. The British Columbia Electric Eail-
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way has declared a dividend on the preferred ordinary of 23b.

per cent., free of tax, making £4 138. for the year, with a divi.

dend of £i Ms- on the deferred, free of tax, makinK .£6 4s. for

Ihe vear. The deferred stock is 2 points hi>;her, the prefcrnMl

hoing a point down, which is certainly surprising in view of

the excellent figures. Foreign railways, however, are some-

what out of favour. Brazil Tractions are 1 up at ;i8, Mexicans

are mostly easier, and some dozens of falls have occurred m
the lists of dollar securities, owing to the rise in the value ol

the £ 8t<>rling. Amongst the falls which have taken place in

these stocks are many concerned with .American and Canadian

industrials.

Marconis at '2i show 1/16 decline, in spite of the new public

t^-legraph service (conducted by the Marconi Company and the

Compagnie Geuerale de Telegraphic sans fil) which opened

last Saturday with an exchange of greetings between King

George and the French President. It is stated, by the way,

that a wild outburst of speculation in industrials has broken

out on the Berlin Bourse, and that large schemes are projected.

having for their object the amalgamation of various German
electrical companies several of which were well known in

this country before the war.

Rubber shares have come down after their improvements.

The burst of buying which carried up prices so sharply last

week was succeeded by a fair amount of .selling on the part of

those who have been anxious to get out of their rubber shares

for some time past, and a contribution to the fall was afforded

bv rubber itself going back from IGd. to 13d. per lb. Iron,

8t«el and armament shares, however, keep firm. Vickers

further improving to 17s. nd., while Babcock & Wilcox are

t>etter at Sf. The provinces are buying their particular

favourites in this group, the market for which is one of the

firmest round the Stock Exchange.

MARKET QUOTATIONS.
It iboald be remembered, in makinc; nie of the fi(;nTea appearinK
in the following list, that in some cases the prices are only general,

and they may vary according to quantities and other oircumstanoe'.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Cokpanieb.

Dividend Price

,
•

^ Jan. U, Yield

1918. 1919. 1931, BUe or taU. p.o.

Brompton Ordinary.. .... 8 13 M -,•*}"?,
^

Churing Cross Ordinary ^ .. 4 7 EJ + J 10 u

do. do. do, 4J Pref. .. 4J 44 Sj — 8 3 8

Chelsoa .... 3 4 34 - 6 8

Citvol London 8 10 li^ - i I ,% I
do. do. 6pcrcent. Prel. .. 6 6 IT/B — 6 17 3

County of London 7 8 7* - '^ '? *

do. do. R per cent. Pret. 6 6 7i'
- i 7 15

Kensington Ordinary .... 6 7 8J
—

,? 2 5
London Electric Nil 2J |

-
}? .2 2

do. do. 6 percent. Pref... 6 6 3| - 10 18 3

Metropolitan 6 6 2^ +4 10 18 2

do. « per cent. Pref, ., 4i 44 a/i.Kd — 8 15 8

St. James' and PaU Mall .. .. 10 13 %i
— 9 12

South London 6 6 24 — 9 19

South Metropolitan Pref 7 7 18/9 - 10 3 8

Westminster Ordinary .... 8 10 4S -J 10 5 4

Teleqrafhs and Telephones.

Anglo-Am. Tel. Prel 6 6 75* — 7 19

do. Del 33/6 11 165 -Hi 9 12 6

Chile Telephone 8 6 BJ — '6 9 1

OnbaSuh. Ord 7 7 61 - i 10

Eastern Extension 8 10 15 + { '6 13 4

Eastern Tel. Ord 8 10 1644 -f 2 -6 9 6

Globe Tel. and T. Ord 8 10 IB -f i 6 13 4

do. do. Pref 6 6 84 -. 7 12
Qrfat Northern Tel 33 39 30 — 11

Indo-European 13 10 30 - 8 6 8

MatoonI 26 26 2i - h
Oriental Telephone Ord 10 12 S,';, — '6 4

Uruted R. Plate Tel 8 8 68 — '6 16 4

West India and Panama .. .. 1/3 Nil tj - Nil

Western Telegraph 8 10 14J -1-4 '8 11 7

Bomb Rail?.

Central London Ord. Assented .. 4 4 434 — 9 4

Metropolitan 1 11 !U — 660
do. District .. .. Nil Nil 16* — Nil

Undersrround Electric Ordinary Nil Nil If — Nil
do. do. "A" .. Nil Nil 6 6 +6d. Nil
do. do. Income ..6 4 624 +2 —

FORBIOH Traus, to.

Anglo- Arg. Traras, First Pref. .. Nil 6* 23 .\d — 10
do. do. 3nd Pref. .. Nil Nil 84 - Nil
do. do. 5% Deb. ..5 6 644 -H 9 3 6

Brazil Tractions Nil Nil 3u -f 1 Nil
Biitish Columbia Elec. Rly. Pfee. 6 6 66 - 8 18 4

dc. do. Preferred 34 6 64* —1 8 9 9
do. . do. Deferred Nil 3 614 +3 "ll 8 4

do. do. Deb. ., 4J 41 U\ +1 7 16
MexioaTrams5 percent. Bonds.. Nil Nil 37 — Nil

do. 6 percent. Bonds.. Nil Nil 314 -1 Nil
Mexican Light Common ,. .. Nil Nil 124 - 84 Nil

do. Pref Nil Nil 924 — Nil
do. Ist Bonds.. .. Nil Nil 604 -1 Nil

MANorAomRiNa Coupahieb,

Babcock & Wilcox 16 16 99 -(- ,'j 6 6 4
Briiish Alnmlnlnm Ord 10 10 2 — ' 11 8 6
British Insulated Ord 124 16 11 — 10 18 2
Callendcrs 35 16 )| — 10 18 2

64 Pret 64 1:4 17/6 — 7 8 7
Castner-Kellner 30 17 3| 7.2 9
CromptonOrd 10 10 16/6 — 12 2 6
Edison-Swan 10 10 12/6 + k -

do. do. 6 per cent. Deb. .. 6 5 70xd — 7 2 10
Electric Construction ., ., 10 10 7/8 -Hi/. 11 8 6
Gen.Elec.Pref 64 04 n,6x,l _ 7 10 9

do. Ord 10 10 lA — '8 8 5
"^"'«y •-„

,
as 16 14 - I 10

, ^^: A^"' *i ** 8» - '40
India-Rubber 10 10 3 .*
Met. -Viokers Pret — a lii _ 994
Siemens Ord 10 10 I

' _ 'O 11 2
Telegraph Oo» 90 90 31' — "S U a

^^^^1 * OiTidends yaid free at Inoomo Tax,

Tuesday, January 11th.



Vol.88. No. 2,251, January 14, 1921.] THE ELECTRICAL REVIEW. 67

BRAZIL: SOUTH AMERICA'5 MOST POPULOUS MARKET.

Brazil emerged from the war in a strong position, and it is

probable tliat the development of her enormous natural re-

sources will be one of the chief characteristics of the coming
years. Such is the pronouncement of H.M. Commercial Secre-
tary at Rio de Janeiro in his report on the general economic
and financial conditions of Brazil (Cmd. 840. Price 6d.).

It is true that since his words were written some amount
of commercial depression has been caused by speculation, and
a fall in the price of the products on which the prosperity of

the country is based. But no doubt exists that the general
economic condition of Brazil has improved fundamentally as a
result of the war. that it is thoroughly sound, and that when
the temporary depression has passed, IBrazil will again offer a
fruitful held for British enterprise, particularly in the direction
of engineering.
The excess of Brazil's exports over imports during three

recent years was as follows :

—

1917
1918
1919

£18,500,000
£S,35fl,000

£.51,900.000

The weight of exports during this period varied, however,
hut little.

The figures of Brazil's foreign trade during the last six

years show the inevitable changes brought about by the
war with regard to Brazil's suppliers and buyers.* The follow-
ing table expresses these changes in percentages:—
Percentage of Brazilian exports purchased by :

—
1913. 1917. 1919.

Per cent. Per cent. Per cent.

United Kingdom 15 13 7 (estimated)
Germany 14 — —
United States 3-2.5 48.5 i'i

France ,. 1(» 13 'i-i

Europe 58 38 48

Percentage of impoits into Brazil supplied by ;
—

1913. 1917. ' 1919.

Per cent. Per cent. Per cent.

United Kingdom 24.5 19 15 (estimated)
Germany 17 .1 .00

United States 15.5 46 50
1' ranee 10 4 3.5

Europe 7'2 1:^3 25

These statistics of Brazil's foreign trade
United States. .show how enormous has been the develop-

ment of American trade owing to the con-
ditions produced by the war. Ihe advantages which the
special position of the United States in the great European
struggle produced for her generally in the world's ti'ade have
been patent in Brazil. She not only took Germany's place
as an exporter to Brazil, but also was able to supply many
goods which Brazil formerly purchased from .Allied countries,
especially from the United Kingdom. American traders would
be the first to admit that the exporters in the United States
did not understand this market at .first. Their inexjwrience
in market conditions led to misunderstandings on the part
of the Brazilian importer. But the Americans have applied
them.selves diligently to this market. They have .sent down
hosts of commercial travellers, and they have learnt much,
and of the trade which they inevitably gained much will be
permanent.

The National City Bank of New York has
Competition ojjened branches in Rio de Janeiro and Sao
to be faced. Paulo, as well as elsewhere in Brazil.

Other banks have also opened, which have
met with difficulties, some in the matter of dealing with
Brazilian exchange, and the older banks have had little

or nothing to fear from them in this respect, but they have
certainly gra.sped the importance of the purely commercial
side of banking in the country, and in this respect seem
inclined to imitate the policy of German banks. At the present
moment .American export trade to the country (as to others)

is suffering from the high exchange rate of the dollar. But
apart from this, it appears certain that British trade can. if

the will exist, soon resume its normal leading position in the
import trade of Brazil.

The Japanese are devoting a good deal of attention to Brazil
as a market for their goods, but it seems doubtful if Japanese
trade will be at all permanent with Brazil.

British goods have always enjoyed such a splendid and
well-deserved reputation in Brazil that they may almost be
said to have sold themselves. But the specious advantages of

cheapness and long credits offered by our German competitors
had begun, at the outbreak of the war, to create a position

for our own trade that might eventually have become serious.

There are many cases where the Brazilian importer, who

* It should be noted that Brazil's export trade to the United
States consists almost exclusively of coffee and rubber, to which
\yas added during the war, manganese.

would have preferred to purchase a Briti.sh article which he
recognised as far superior and worth more money, was obuged
to buy from Germany on account of the immediate advantages
which he could obtain by so doing.
The Germans interested themselves, too, in every phase of

national industrial expansion. They thus found themselves
allied with the powerful industriahst class.

The market is no longer the easy market it used to be.
Competition is increasing daily. The Germans started it,

and it looks as if the .Americans would carry it on. Ihere
never was a time when so much care and real hard work
were necessary. But the possibilities are enormous, and the
establishment of more British firms in the country would
enable Great Britain to get her due share not only of import
trade, but of handling the increa-singly varied export of
Brazilian products. The internal development of Brazil daily
presents some interesting features and prospects, and it is

only by having sulticient people on the spot, acquainted with
local conditions, that Great Britain can participate profitably
in such development.

It is high time that British manufac-
Stocks turers should convince themselves of the

of Goods. imperative necessity of having stocks of
machinery on the spot. In the past they

appear to have refused almost entii'ely to admit this point
of view.
The average customer in Brazil will always buy on the

spot, even if the machinery offered is not exactly what he
requires, in preference to waiting for some months until
his order can be executed.

It is therefore essential that standard types of machinery
should be stocked. British houses have lost not incon-
siderable business in the past through not having had goods
in stock. Gas engines, for instance, are stocked by local Swiss
houses for account of the Swiss manufacturers.

The.se rernarks apply to cities like Bio de Janeiro and Sao
Paulo, and it can therefore be imagined that they apply even
more to .such towns as Curityba, Porto Alegre, itc, where the
farmers go into the towns at fixed intervals, and want to be
able to buy at once such stocks of machinery, agricultural
implements, &c., as they require, very often in exchange for
their produce.
German stocks of electrical and agricultural machinery in

the country enabled them to do a big business for a very
long time after the outbreak of war, in spite of the fact
that they received no direct supplies from Ciermany.

Tlie articles which Brazil imports from the United Kingdom
cover a very wide range. The importance of the British
merchant and commission houses in Brazil in creating and
developing that trade has been considerable, and although
there seems to be a certain current of feeling which perhaps
is not shared by manufacturers at home, that direct trade
can and should be done without the aid of commission houses,
it seems, nevertheless, that British trade with the country
cannot be adequately dealt with and increased except with
established firms on the spot. On the other hand, there is

undoubtedly plenty of room for new British firms in Brazil,
especially firms with technical men on their staff, i.e., en-
gineers and chemists. To supply the evident need for technical
men should undoubtedly be the concern of the manufacturer,
while the local agent or firm should supply the indispensable
local knowledge.

More frequent visits to Brazil should be
Methods paid by the heads of firms having dealings

of Trading. w itli the country. Conditions are changing
rapidly. Conversely, frequent visits home

should be made by those in charge of British interests in
Brazil. Greater encouragement should be given to younger
men to devote themselves to the interests of the firms who
employ them. .A great outcry was raised some time back
that new American firms were taking young Britons—and
very often such as held responsible positions—from British
firms. There w-as nothing so .strange about this. The
.Americans were prepared to pay better salaries, and offered
brighter prospects. It is perhaps just as well to take
this opportunity of insi.sting on the need for grxid catalogues,
jirinted if possiljle in Portuguese, while heads of firms should
offer every inducement to their employes to learn the language
of the country really well.

The British enjoy a far higher commercial reputation than
any other foreign people in the counti'y, far i-igher in fai't

than many British subjects here realise; and if use could be
made of this well-deserved reputation, by adapting sound
commercial traditions to the rapidly developing commercial
needs and progress of the country, by " speeding up " and
by making use of modern methods of advertising, &c.. British
trade to Brazil will soon occupy the first place which it en-
joyed for so many years.

The Brazilian commercial delegates who visited the United
Kingdom urged that British banks should, if possible, relax
some of their traditional rigidity in Brazil. The scope for

purely commercial banking (as done by the Germans) is

believed to be increasing daily, and this new aspect will have
to be seriously considered.
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J'or coal Brazil depends almost entirely

.Mineral on what she imports, and the normal
Hesources. annual impiirtiitiun is nearly '2,0(10,000 tons.

Coal exists lu llic .V)Uthern States, especi-

ally Jlio (Jraude do Sul, but has never been commercially
exploited to any extent.
iron ore is found abundantly, and with a high percentage

of ln-inatite. Various projects ari> on foot for the development
i>f deposits, and there is every prospect of this l)ecoining one

of the most important industries in the country. The iron

ore deposits in Alinas Cieraes alone are said to contain more
than a.(K»(i,(KH»,(KiO tons of mineral, the percentage of metal
being estimated to average 50 per cent.

Large quantities of manganese were exported during the

w;ir, and the value of 500,000 tons ex|iorted in 1917, most of

which went to the L".S..'V., was just double that exported in

IDICi. The idea of creating foundries in the country, instead

of exiX)rting manganese and iron ore, ha.s taken hold of many
leaders of opinion in Brazil. The principal difliculty is, of

cour.se, the fact that coal is not found in any quantity near

the deposits of ore, nor are the sujiply and quantity yt't

assured. Tlie use of coke is suggested, while the advocates

of the views mentioned above also maintain that electric

smelting is not only pos.sible, but entirely practicable in

Bray.il. It is admitted that an enormous capital outlay would
be essential to such a project in a country of such vast dis-

tances a.s Brazil, but it is suggested that the subsequent
pi>ssibilities are so vast that the problem deserves the most
serious con.sideration. The Ciovernment appointed two
Brazilian engineers to investigate the question of the extrac-

tion of iron ore and coal, and the Mineralogical Department
of the Ministry of .'Vgriculture is also studying the question

of hydraulic po^er for electrical furnaces.

Much attention has been directed recently to the commercial
possibiUties of petroleum depo.sit,s in Brazil— (the States of

Bahia. Pernambuco, and specially Alagoas). .4 great future
is claimed for such deposits, and numerous investigations are
being made. It is claimed that Brazilian petroleum is purely

of animal derivation and contains, therefore, more calories

and a much less quantity of sulphur. The petroleum " area
"

has been estimated at 2(30,000 kilometres, and the deposits are

said to be all close to the sea cx>ast.

THE HEATING OF BURIED CABLES.

Discussion at Li'i'.us.

The first meeting of the 1920-'21 session of the North-Midlaxd
Centke of the l.E.E. w-as held at Leeds on December 14th,
when the British Electrical and Allied Industries Research
.Association's report on the above subject, which was abstracted
in our issues of December ilth and 31st, was enthusiastically
received and discussed. Mr. C. J. Jewell, of Wakefield, chair-
man of the Ontre, presided, and there was a good attendance
of members.

Mr. E. B. Wedmore, w^ho represented the B.E..\.I.R.A.,
presented the report, and in a few words outlined the history
of the research of the Association. The present report was
an intermediate one, he said, and they had a mass of details
much of which was of very great interest in itself, but which
might be at present a little ditticult to apply. They had not
reached the stage where the tables could be put into shape for
ready apphcation to particular cases.
Mr. S. W. ilELSOM summarised the work, the details of

which w^ere given in tlie report. The thermal resistivity
of some cables was 1.200 in the units given in the report,
others would be as low as 4(30. tlie difference between those
two values varying by something like 20 or 30 per cent, the
actual carrying capacity of the cable. Tliat was a new path
which they came upon and which they had stepped aside to
follow for a long way. Then the air in a duct, so far as
could be seen at present, w^as inert even when the cable was
worn and they had the ends of the duct open. He hoped
they Would hear something about that matter, because he
beheved a lot of people thought that the heat did actuallv
go through a cable duct if the ends were left open. The
problem thus divided itself, first into a question of cables,
and then that of the medium in which it w-as laid. As a
result of the comparison between cables simply laid along the
floor of a room in air. which was somewhat similar to the
conditions when they had a cable cleatod along the w-all
that was touching one of the sides as a conducting medium,
they were able to get a certain factor which they had given
as the ratio of the currents required to. raise the core of a
cable to a given temperature when it was laid in the air and
when laid in the ground under various conditions used for lay-
ing cables solid in bitumen. Tlie factor ranged from 1.22 to
1.25; for armoured cable direct in ground from 1.21 to 1.22,
and for a cable pulled kito a duct from 0.95 to 0.98. Thus
there was a difference in the current-carrying capacity of a
cable laid in the duct as compared with one du-ect in the
ground, or solid in bitumen, of something like 2o per cent.
From the.se factors they drew curves in order to compare their
values with other people's values. In iigs. 3, 4, and 5 they
had drawn their results as compared with the German values.
In fig. 3 there was a real difference between curves B and a,

which was the German value reduced to the same temperature
of the same size of cable and values obtained in curve B; the

.same thing .showed, though not to quite so large an extent,

in curves 4 and 5. Regarding the thermal resistivity of the

ground, figures which were not included in the report were
for bone dry soil, 310; for one containing 5 per cent, of

moisture, liSO; 10 per cent, of moisture, 120; 15 per cent, of

moisture, 90. Thus the difference between 5 and 15 per cent,

moisture was comparatively small ; they might say that so

long as they had something like 10 jxir cent, moisture in their

soil all soils were jiractically alike. The thermal resistivity

was governed almost entirely, as far as they could see at

present, by the amount of moisture present, (ienerally the
lowest figure obtained was 8 per cent, of moisture in the soil.

What they would regard as a dry soil had something like

7 or 8 per cent, of moisture. The highest figures were obtained
by Mr. Kawssett in Newcastle, where they had something
like 20 per cent, of moisture in the ground. Fig. 6 gave the

actual temperature of the ground at a depth of 2 ft. taken
over a period of four years; for each year the highest poirits

and the lowest points were really very near together, and
the maximum temperature obtained, probably during .\iigU8t,

was 18 deg. C. Dr. Marchant's thick lined curve on the same
figure was slightly lower on the peaks, and was not irregular
because he bxjk mean values.

Mr. E. Fawssett thought credit .should be given to the
North-East Orast companies for their public spirit in financing
his part of the research. The ix-rcentage curves at the top
of fig. 7 showed enormous divergence in their general charac-
teristics. Tho.se on or above the thick average lines he thought
represented the probable true effect as nearly as he could get
it from the determination of the conditions at present known.
He thought that the great difference in those characteristics
was due to some small change in the relative moisture con-
tents. It was conceivable that after heavy rainfall the mois-
ture from 1 to 4 ft. would vary; actually it did not vary
very seriously. Analyses had been made of the extra contents
of the soil at certain intervals, but 2 or 3 i)er cent, would
have a big effect when they were looking for small figures.

It might be of interest to combine the effects of varying cable
depths with the seasonal temperature changes in the soil.

The latter changed over twice a year ; for instance, in Feijruai'y

the .soil temperature at 1 ft., taking an average of certain
years in Liverpool, was, say, 3 deg. O. At 2 ft. it was 5 or
4.(5 deg., that was to say, it got warmer continuously as the
depth increased, whereas in .August it was the reverse, 17 deg.

C. at 1 ft., and 15 deg. 0. at 4 ft. Those two conditions of
different depths might occur in an average run of cable be-
tween one and 4 ft., and taking one particular cable laid

direet in the ground they might get 293 A at 1 ft., and a
minimum in August at 4 ft. of 215 A, i.e., a difference of 15

I)er cent, in current-carrying capacity in those two little con-
ditions alone. On the top of that they had to consider the
large effect of varying moisture contents, and also the class

of soil. That was an illustration of the complexity of the
problem of issuing tables for current-carrying capacity without
a generous factor of safety. In summer conditions the top
layer of earth over a cable was the hottest. What hapiiened
to the heat of the cable which could not come up to the top?
Those of them with mining experience knew' that below a
certain layer it became hotter. There was a minimum tem-
perature somewhere in summer which was probably at a
IX)int not more than 10 ft. deep. Tlie cable might be laid

somewhere in the minimum layer, ^^"hat happened to the

heat that was thrown off' in that minimum temperature? As
far as he could say, it went sideways. The problem con-

sidered from a mathematical point of view was quite other
than where the heat came straight up to the surface. They
got a condition which would never reach finality of tempera-
ture.

Mr. GiLLi.NG (Bradford) observed that before any practical

results could be shown the physical and economical charac-

teristics of cables in use for long periods of time and under
working conditions must be known, and should, therefore, be
the first problem to be solved. That work appeared to have
l)een left to the last. The suggestion that the effect on the

cable of the nature of the ground should be recognised when
laying the cable was very valuable, as it was now evident

that in heavily-loaded cables the weakest point was that which
they had been accustomed to regard as probably the strongest.

The difference in carrying capacity of cables in a duct and
underground was also definitely shown. .Vnother item of

great interest was the fact that a cable laid 4 ft. deep must
be rated lower than if laid 1 ft. deep.
Mr. Cooper thought that the pointing of a long length of

cable became rather important as well as the current-carrying
factor, and that high pressures would cause a greatec rise of

temperature than the low ones, not just because of the dielec-

tric, but owing to the pressures. In the tests none of the
figures had been taken with the working pressure.

Mr. W. M. Selvey explained that the particular feature of

a control experiment was one in which one could choose one's
condition, and it must be of such a nature that one could
repeat it indefinitely and get reasonably the same result.

Mr. Melsom had adopted a control experiment to start with,

namely, to lay a cable on the floor, and he controlled some
of his variants but not others, such as colour condition of

surface. He also omitted any reference, which was of con-

siderable importance, to the temperature of the envelope and
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the space which considerably affected the radiation. 'Every
question of low temperature was one of radiation and ex-

change between the enveloix- and the container. Mr. Melsoni
did not define in what way this cable rested on the floor or

how close it was to others, although he (Mr. Selvey) gathered
that he could not use the lead sheaths because the cables
were in contact. They could have used a thin sheet of mica
which would have kept the cables electrically distinct without
interfering with the heat problem. Further, Mr. Melsom did
not indicate the kind of floor used, so he, the s[x.>aker, sug-
gested that his control exiieriment was not really an efficient

one to start with. The control experiment must be beyond
doubt; the only satisfactory control experiment was to suspend
caliles in air by thin threads which were non-conductors.
The final report must be edited by one man; for instance,
Mr. Melsom had too many variants. Mr. Fawssett had got
the genuine goods, but instead of taking as a basis Mr.
Mel.som's '2-ft. cable, he took a 1-ft. cable. .\n enormous
amount of work had been done by agricultural experts on the
capacity for the absorption of air by soils of different com-
position; they had much data on that question.' What they
wanted to investigate was really the condition of a soil which
refused to part with more than a certain percentage of its

moisture at a certain temperature. Obviously if they laid

their cable in perfectly dry sand, which might be a control

experiment of the maximum limit of heating, the capacity of

the cable would be practically nothing. It was possible to

select what they chose to immediately surround their cable

with. They could to some extent select as well as treat the

soil in such a way as to do two things, first, to minimise the

amount of moisture that could be driven off by a certain

temperature, and, secondly, to increase the envelope of the

cable, to increase the periphery, and thereby diminish the

temperature which came into contact with the soil.

Mr. French pointed out that there seemed to be a discre-

pancy as far as lie could read the tables or the curves between
the figures of the N.P.L. and those given by Prof. Marchaut

;

in one case they had a fall, and in the other a rise of tem-
perature. He agreed with Mr. Selvey that it would be bene-

ficial if one man edited the report ; at pre.sent the reading

of the report was extremely difficult. He missed any definite

practical statement of what could be expected from a cable

under certain conditions of loading per unit surface radiation

;

the tests, so' f:u' as he could see, gave no conclusion wiiatso-

ever as regarded the thermal time constant of a cable. He
would have thought that it would have been a very simple

matter to do so.

In replying to the discussion, Mr. S. W. Melsom agreed

fully with Mr. Gillmg and other speakers on the question of

deterioration. With regard to the question of adjacent cables,

they would very shortly be in a position to give further in-

formation. It would never be possible to give a certain figure

for the current to which a cable should be loaded. The man
who had to consider the figure which he would use had to

remember that there would be certam faetc)rs which could

not be defined in two or three figures, but the figures would

have to be given for a condition with a statement of what
variable factors would affect them. The cable engineer would

have to use his own brains and see how far those conditions

were affecting his own practice. Other countries had issued

a load curve for cables; those curves were wrong, because

sufficient attention had not been given to the variable factors.

Dealing with Mr. Selvey's remarks, he pointed out that the

floor on which the cables were laid was a wooden floor, and

in general they were laid as they would be laid on the ground.

The heating from the adjacent cables did not affect the result.

The best measure of the suitability of a particular experunent

as a control experiment w^as whether it could be reproduced.

On those cables tney were able to reproduce the results when
laid along the floor with a remarkable degree of accuracy. The
experiments required a high degree of skill; with tbe best

will in the world, but without the proper laboratory cralt, no

one would be able to reproduce them. Mr. Selvey had ques-

tioned the validity of the fair statement of Russell's formula

for calculating the thermal resistivity of multi-core cables.

Russell's formula was based largely on a formula evolved

by a German named Moewe; they had had that formula

examined by an eminent mathematician, and he pronounced

it to be valid. Tliey had made arrangements to check it

experimentally.

ELECTRICITY DISTRICT SCHEMES.

By HENRY M. SAVERS, M.I.E.E.

Schemes for the improvement of the existing organisations for

ttie supply of electricity in some of the districts provisionally

Uetenuined by the Electricity Uommissioners have been pre-

pared.* The Electkic.-il Keview has published an abstract

of tiat for the Lower Severn District, which has been
prepared by a committee representative of the municipal
autuorities m the district, and in this issue appears an abstract

of a scheme for the North Wales and (jnester Electricity

District prepared by the Corporation of Chester. This had
not, at the (late upon which it had to be submitted to the Com-
iais.sioners been considered by the other local authorities antl

undertakers concerned. The flower Severn scheme, whicn one
may fairly call the Bristol scheme, has, however, been dis-

cussed at meetings and by correspondence between some of

tne parties, and is to that indefinite extent an agreed scheme.
'I he Chester scheme is not a formally agreed one, though it

shows signs of consultation with other bodies m the course

of preparation.

It may be noticed that other schemes than those published

may have been prepared and submitted to the Commissioners,
since it is oix>n to quite a large variety of associations and
bodies within the districts to prepare and submit a scheme.
The words of the 1919 Act (Section 5 {•2,}) are so elastic that it

is difficult to .say that anyone is specifically excluded from
the privilege, and until the opening of the inquiry in each

case, when presumably an announcement will be made, only

tlie Commissioners can know with certainty what schemes
li.ive been .submitted, and who is resiKmsible for each. Hence
it must not lie assumed that no other schemes will be put
furward for inquiry than those published; or that the Com-
missioners will approve of either of these. The Commissioners
are" at liberty to disapprove of any scheme or schemes, and
may (but not must) themselves formulate such a scheme.

Hence the two schemes herein considered cannot be taken as

examples of the schemes likely to be approved ; they may be

or may not be, that remains to be seen. At present they are

examples of wliat the bodies which have prepared them
consider desirable, and consistent with the very wide pro-

visions of the Electricity (Supply) .Act, 1919. (July after one
or two of the earlier inquiries have been held and approved

schemes promulgated will it be possible to judge what kind

of organisation will be favoured by the Commissioners, who
may not improliably use their discretion with more regard to

the conditions in each district than rigid adherence to a par-

* Dec. aith, p. 224 and Jan. 7th, p. 11.

ticular model scheme. This latitude is a good point in the
Act.

The Commissioners issued a memorandum setting out that
schemes submitted should contain proposals for the technical,

administrative, and financial organisation to be adopted, and
with regard to the technical scheme some estimate should
be made of the future demands for electrical energy which
the scheme will have to meet. Seeing that the primary ooject

of any scheme is to provide " a cheap and abundant supply of

electricity " throughout the district, which shall be an im-
provement on the exi.sting supply, it appears that the technical

leatures of the scheme must be the core and substance of

the whole thing. The administrative and financial organisa-

tions can only be judged of by their apparent capacity and
suitability for the execution of the technical scheme. To
design an administration with certain financial powers without
giving an outline of the work it is to accomplish seems rather
lacking in meaning. It is difficult to imagine that the Com-
missioners wiU make orders giving effect to such incomplete
schemes. They will, one supposes, even if they find it proper

to adopt the other parts, lock on to them a technical scheme,
that is, they will not set up a machine without saying what
work it has to do, and seeing that it is reasonably fit to do it.

It is, therefore, surprising to find that the Lower Severn
scheme (called " Bristol " for .short hereafter) has no technical

side at all. Whether any work has been done on that side,

statements and estimates prepared of the present condition

of electrical supply, of future requirements (and the means
of meeting them), plans for extension and cheapening of

supply, does not appear from the documents published. From
what has transpked of the discussions between the bodies

interested it seems that those who prepared the scheme con-

sider it premature to go into these questions. L'nless they

are .seriously misrepresented, they think that the machine
should be .set up first, and that after that has been acconi-

phshed it may be decided what it shall set itself to do. This

seems to be a somewhat topsy-turvy way of going to work.

The Chester scheme is based on what seems to be
the right principle. It includes statistics of the existing

supply undertakings, their plant capacities, maximum loads,

and annual sales, a statement of the potentialities of the

district, with a list of the principal industrial centres, and
estimates of the demands at three future periods of develop-

ment in each area, which forecast triples the present demand
and consumption of electrical energy; and proposals for the

erection and equipment of three large generating stations, two
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of wliicb will utilise proved water powers. The main trans-

uussiim lines and the loc.ition of Hub-stiitious are listed, and

«-stiiiiiitos of lapital expi-iulituri-. income, and working cx-

IRMiditure, ^et out for tin- three future periods of devclopnieiit.

The costs of the existing stations are tahulated, and sugfes-

tions made about which of these shoiilil he deveIoi>ed, and

which should be disused as the bulk supply systeiu becomes

available. This is surejy the way th(^ work should be done.

.Mthough the scheme is that of the Chester C-orixjration, it is

clear that in the preparation of the technical part there has

been hearty co-operation of the other undertakers and Icxal

authorities, and every consideration given to the requirements

and interests of all parts of the district. The work to be

done by the .loint Klectricity Authority is set out. The
constitution and linancial powers of that authority can, mere-

fore, be judged with reference to the programme proposed.

To criticise this programme usefully would require about

as nuich time and knowledge of the Icx-^il conditions as has

gone to the making of it. No doubt tho.sc interested will have

something to say at the inquiry, but they will go to the inquiry

with previous knowledge of what has to be discussed anil,

therefore, prepared to amend it if it seems faulty. The esti-

mates of cost per unit sold, it is interes-ting to notice, show
a very material .saving on the present costs from the existing

stations. This is a very satisfactory feature, showing that in

the opinion of those who prepared the scheme, the objects

of the 1919 Act can Ije realised.

As the Bristol scheme contains no technical section, no

comparis(5n of the two is possible. Tliis is to be regretted.

U>cause the Lower Severn District, from its diversity of in-

dustrial ;ind social conditions, is one for which a reasoned

forecast of electrical development should be particularly inter-

esting, all the more so because it includes the Hereford area

of supply, in which so much has been done to encourage

agricultural and rur.il dcinands.

.'\s regards tlir c.n-titution of the .Joint Authority both the

IJri.stol and the (In ^t.i themes follow the wording of Section

(i of the .\ct in t^eni-ral concerning the interests to be repre-

sented, but they both overlook a point in that wording which
is of imixrttance. The Act .says that a scheme may provide for

the estaldishment " of a Joint Electricity .Authority represen-

tative of authorLsed undertakers within the electricity district,

i-ithrr with or without the addition of repre.sentativM of the

Council of any county situate wholly or partly within the

electiicity district, local authorities, large consumers of elec-

tricity, and other interests within the electricity district."

Th.' I'-Miiti.il t4<--inont to ho represented is the authorised under-

1,1k, Is \ .li.iiit \i)tlinrily may lie .set up either with or with-

out ii|iiis.ntalivis (il i.tliiT interests, ft is arguable, therefore,

tliat all the authorised undertakers are entitled to representa-

tion, to the extent at least of having voting power in the

election of members of the authority. The Bristol scheme
jiroposes that the authority shall consist of representatives of
" any or all " of the authorised undertakers, which clearly

admits of some undertakers having no representation. Tlie

Chester scheme defines authorised midertakers in such a way
as to exclude any undertakers who have not at the time of the

si'licjue coming into operation expended at least ±':iO.(KKt on
tlieir luvdertaking. It may be ex{>ected that the Commissioners
will read the .-Vet as obliging them to give every authorised

undertaker some representation on the authority, though not

necessarily a representative.

The Chester scheme sets out a very elaborate " constitution
"

for the Joint .\uthority. The members are to be elected by
clas,ses of con.stituent authorities, each of wliich constituents

may vote only for representatives for its own class. The voting

power is defined in " units," of £1,000 rateable value, d£l,000

capital expenditure, and the consumption of 2-5,000 electrical

units per annum, for the cases of local authorities, authorised
undertakers, and large consumers respectively, but any con-

stituent authority having a rateable value of £'200,000, .any

authorised undertaker having a capita! expenditure of ±"2(K).(KK),

and any large consumer with a consumption of five million

units will be entitled to appoint one representative on the

authority for each such block of .rateable value, capital

expended, or consumption.
There is an optional element, or rather a double option in

this constitution which, if approved, will give the scheme a
voluntary character. In the first place, any body qualified

for representation may become a constituent member of the
.Joint .\uthority by giving four weeks' notice before the date
of the first election. In the case of a local authority which
is not an authorised undertaker this notice is to .state that it

accepts " financial responsilnlity " in proportion to its rate-

able value. In the second place, after the scheme is sanctioned
each constituent authority is to enter into an agreement under
.5eal with the Joint Authority binding itself to the provisions
of the scheme.

It may be doubted whether these voluntary features will

survive the scrutiny of the Ckjmmissioners ; local authorities
cannot at present bind themselves to " financial responsi-
bility." The original 1919 Bill, and the two 1930 Bills, proposed
to give them certain powers to lend nniney and give guarantees
to Joint .Authorities, but tho.se provisions are not yet law.
now did they saiiction so general an assumption of lesiionsi-

bility. Under the Act a scheme has to be approved by the
Commissioners, the Minister, and both Houses of Parliament,
and when made effective by such triple approval, it will be
law. It is unlikely that it will be permitted to any authorised

undertaker or iunx)i'tant local authority to remain outside, or

to come within, the jurisdiction of the Joint Authority, of its

own choice. It would be particularly awkward that any
authorised undertakers should be within the area of the Joint
.Vuthority, and yet without its legal jurisdiction. Possibly
.some option may be given to the smaller local authorities,

large consumers, and other interests, but it will probably take
the form of a right to representation on the .lomt Authority
if they choo.se to fulfil certjiin conditions. But as regards
authorised undertakers it seems in accordance with the objects

of the Act to make the scheme compulsory, which implies the
right to representation on the Jomt Authority.
Perhaps these voluntary provisions in the Chester scheme

are consequences of its preparation by one authority only,

which did not like to suggest compulsion of it.s neighbours.
The Bristol .scheme al.so contains provisions for allocating

voting power in proportion to units sold in the area of each
constituent, whether authorised undertaker or kxial authorify
(so that it seems that m the ca.se of a company, both the
company and the local authority of the area will get voting

ix)wcr from the same " units sold "), excei>ting that the

County Councils jointly will have a right t^) apiwint three
memters, the.se County Council meudicrs will have no voting
ix>wer unless and until the Council or Councils appointing
them assume " commen.surate financial responsibility." The
Bristol scheme does not propose to confer voting power on
local authorities on a rateable value basis, in which point it

seems more logical than tlie Chester scheme. The unit voting
power is to be 50,000 units sold; this holds up to 500,000 units,

which gives ten votes, and, thereafter, there is a .sliding scale

terminating with one vote per 100,000 units for sales above
2,5(X>,0(X) units annually. Constituents of the siime class may
jX)ol their votes, and no single body or pool may be entitled

to exercise voting power in excess of 45 per cent, of the votes
held by all other bodies. Quite a nice examination question

in simple equations to .s;iy what maximum percentage of the
whole voting power may be exercised by one body. Curiously,

the Chester scheme also uses the figure of 45 per cent, as the
limit of the proportion of the total number of representatives

on the Joint Authority which may be ajipointed by one con-

.stituent. But the result is quite ditlei'ent in the two cases.

The Bristol scheme proposes to limit the meml>ership of the

.J6int Authority to 30. The Chester .scheme mentions no
number. This will certainly have to be in.serted in any ap-

proved scheme. The Bristol scheme does not define how
' large consumers' " representation is to be allotted, an omis-

sion which will requiire to be made good.

Turning to the duties of the authority, both schemes agree

in adopting generally the wording of the 1919 Act, in which
they can hardly be criticised, .since Parliament has settled

them. The Bristol scheme, containing no technical pro-

gramme, quite consistently embodies no .special powers for

carrying out such work, the Chester scheme with equal logic

embodies powers to construct generating stations, tran.smission

lines, and distributing systems. But it may be s;ud that as

the statutory duties of Joint Authorities unply the possession

and exeri'i.se of these powers, the Commissioners will doubtless

see that approved st-hemes impo.se the duties and confer the

necessary powers. The duties of bulk supply to authorised

undertakers and others and the powers of control over autho-

rised undertakers in respect of generation will need to be set

out in more detail, so that every authorised undertaker and
the Joint Authority will be made aware of their respective

rights and duties. However, the Act gives the CVinnnissioners

powers, not only in making the scheme orders, but afterwards

to supervise the proceethngs of the bodies concerned, and will

no doubt insert sufficiently definite clauses in approved

schemes.
As regards prices for bulk supply, the Chester scheme pro-

poses that the Joint Authority may charge higher rates in

districts where the undertaker or the local authority did not

become a constituent authority, a curious kind of moral

sua.sion. But it may be doubted whether .such holding liack

will l)e permitted as above stated.

With respect to financial powers, both schemes propo.s*' that

the Joint Authority may have power to raise money by the

issue of stock, bills, bonds, or temporary loans, in language

familiar in local authority Acts. It may be noted that the 1919

.\ct does not specifically say that Joint .Vuthorities may be

endowed with .such financial powers. They may be held to

l>e included in fhe very wide terms " and the .scheme may
contain any consequential, incidental, and supplemental pro-

visions which appear. to be expedient or proper for the purpose

of the scheme," but it is not usual for financial powers to

be granted to a statutory corporation in such terms, and it is

a question whether the Conunissioners «ill.be advised that

such powers can be given under the 1919 .Act. In this con-

nection it is significant that both the amending Bills intro-

duced (and withdrawn) during the session of 1920 contained

clauses permitting the Commissioners to confer specific borrow-

ing and consequential powers on Joint .Authorities; and it is

anticipated that the Government will endeavour to pass the

No. '2 Bill of 1920 at an early period of next session.

Whilst this question of financial powers is in a doubtful

phase, it is perhaps futile to comment on the two schemes
imder discussion. They will, in any approved form neces-

siuily conform to whatever statutory provisions may be in

force.

Both schemes propose to empower the Joint Authority to
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levy a- di'liuioucy rate upon the uoustituent iiuthurities, uhiuh
may be met—m the case of local authorities—out) ot rate
provided funds. It is perhaps hardly necessary to say that
to carry out this jjruposal the local authorities will requii'e

statutory authority, and that legislation to this end will not
be popular. The Commissioners cannot impose this obligation
ou local authorities as tlie law stands at present. But as a con-
dition in any agreeuieut or contract for bulk supply it seems
permissible to include lialiility to a contribution to make up a
deficiency in the revenue accounts of the Joint Authority, based
on the proixirtion of the whole supply t-aken by each con-
sumer. This would not come directly from the rates, in the
case of a local authority undertaker, though it might eventu-
ally be borne by them. Under present conditions it may be
sui"mised that any direct or mdu'ect call upon the -rates by
Joint Electricity Authorities will be given, if at all, with
great reluctance, and under severe limitations and regulations.
This criticism of the two schemes is neces.sarily incomplete.

The task of drafting the pioneer schemes, with the very scanty
detail afforded by the 1919 Act, and the memorandum of the
Commissioners which leaves a great deal of freedom to the
draftsman is a somewhat delicate one. It is a duty imposed
upon no one in particular, so that considerable credit is due
to those who took up the task. They have at least given
some assistance to the Commissioners by showing what some
of the interested parties consider .schemes should cover. It

would have been better if schemes had been prepared with
the general agreement of all the authorised undertakers in a
district, but this is a good deal to expect.

Of the two schemes considered, one inclines to think that of

Chester the better. It embodies a practical programme, it

offers to authorised undertakers and consumers definite bene-
fits and inducements to support it. The Bristol scheme is

unfortunate in the omission of such features. No one can
read it through and say that it promises any assistance to any
class. No doubt those who prepared it thought it better to

leave future plans to the deliberations of the authority after

it has been .set up. It is doubtful whether the Commissioners
will agree, or will think that the Lower Severn Scheme gives

them all the assistance they had a right to expect.

But seemg that the whole work, in all cases, has been
voluntary, 'and of considerable magnitude, the Commissioners
and the supply industry generally will recogni.se their obliga-

tions to those who have blazed the trail. No doubt in a few
months there will be a set of standardised clauses which will

become common form. Then the essential technical , pro-

gramme wliich must vary with every district, will get its due
attention as the important feature of any scheme

A JOINT ELECTRICITY AUTHORITY.

The Chester .\nd North Wai.es Scheme.

We abstract below the .scheme which has been submitted by

the Chester Corporation for the formation of a Joint Electri-

city Authority for the provisionally delimited North Wales and

Chester Electricity District.* A criticism of the scheme ap-

pgavs-t'ithelte-." and following our usual practice we only

deal hei'eiirMlcr wilb thosr jiciints whi redii the .scheme differs
,

from tlh.sr nl wbirb outlines hav,' nlivady be.-ii pulilished.t

We shall, thcrrlnre, cuiilinc our remarks to llir tnlinical por-

tions of the sclieme, in which it is imintiil .mt tiiat the dis-

trict embraces an area made up, of exliini.' ,i;iii.m;ilihical con-

ditions, parts of which are oomparativrl\ ilcnM'ly populated,

and parts sparsely inli.ibitcd. TIhmc ;(Ii' laii4''. tiarks of ricli

agriA'ultrual hind, consideiablr iiii(l.\ , Lipid minci ;il.-^, rxteiisive

coaltields and other natural materials ri'iiniicd for cbily use

and a large expanse of mountainous country ;Mith a consider- •

able amountof water power; in fact, the distiuct contains the

natural reSiiUrces and facilities for the develophient of valuable

industries of gi'ea+ national hnporfanre and vahie.

The system' of su)>ply proposed will be of o phase, .50 periods,

66,0U0 V, and :W.ilil() V liy main overhead transmission lines..»i—

0.1 sq.,..iu. and U:i ^'\. in. .^rction, and local secondary trans*
mission at 3 pha.-c 'n pninds. C.GOO V. It is propo.si'd tjiat a,

steam generating stiitimi shall be erected on the estuary of

the river Dee. wlicre tljere are facilities for a station capable

of develiipiiia l.VJ.IHNI kWh, and that the water i)ower resources

in the district, estimated as capable of providing '200,000,0(KJ

units per annum, shall be utilised as required.

.4t present there are in operation in the district, giving a

public supply. 20 generating stations, of which it is suBge.sted

to discard, when a bulk supply is availalile on satisfactory

terms, 18 stations, 'including the existing steam station at

Chester, nine of which are owned by local authorities and nine

by companies. The following hydro-electric stations will be

retained, of which those having suitable facilities for exten-

sion will he enlarged when the demand for electricity makes
such a course nec'essary : North Wales Power Co.'s Cwm DyH
and Dolgarrog. Yale, and Chester .station.s.

• Elec. Rev., .luly aSrd, 19-20. p. 107.

+ Elec. Rev.. December 24th, 1920, p. S09, and January 7th,

1921, pp. 4 and 10.

As the demand fur electricity arises new hydro-electric
stations can be constructed at Dolgarrog, Maen-twi-og, on the
river Dee, between Llangollen and Erl)istock, various small
hydro-electric stations for isolated areas, and a steam station
on the estuary of the Dee. It is not proposed to ask the
Ministry of Transport to construct any of the foregoing works.
Having regard to the exceptional cuxumstances existing in

this district for the generation of cheap electrical energy, it is

suggested that the Ministry of Transport's attention should be
especially drawn to the particular advantage in this district

regarding main line electrification of railways.

Although it is stated that the estuary of the Dee offers

facilities for a steam generating station ot a capacity of loO,tM)
k\V, and for hydro-electric installations to give 200,000,000
units per annum, it is not intended to convey that these
developments would exhaust the resources of the district tor
the generation of electricity by natural sources of power; the
instances referred to merely embrace propo.sitions which have
lieen carefully investigated. There'-'is little doubt that there

, are other resources from which a considerable additional quan-
tity of electricity could be economically produced. The
southern part of the North Wales and Chester district will in

all probability be electrically isolated for a considerable time
from the northern and western i^arts, but as it contains many
small water power resources there is every prospect on a

detailed exammation of the conditions of showing that practi-

cally all the townships in the southern section can be supplied
from hydro-electric developments. The existing plant in the
district had a total capacity in 1920 of 19,813 kW, the maxi-
mum demand being 13,42;5 kW and the output 42,227,713 units.

The area includes extensive coal mines, granite, limestone
and slate quarries of importance, and the richest lead ore dis-

trict in the country. At the present time several new indu.s-

tries are being set up, and had a supply of electrical energy
been available, there is no doubt that extensive developments
would now have been in hand. It is not anticipated that

extensive electric traction will develop, other than the electri-

fication of railways, but when electricity supply is available,

electric power will rapidly suiiersede the oil and other engines
now in use for agricultur;il jiurfioses. Given a cheap and
efficient system of supjily great calls will be made for electricity

for domestic purposes, especially in the seaside and other

holiday resorts. .

The demand for electricity for the foregoing requirements is

estimated as follows :—Immediate requirements and first period

--of development, 3t3,tXX) kW demand and 7G,i"il),(Klit units per

annum; second period, 51,200 kW and 109.1KJO,(X)0 units; and
third ptn-iod, 64,300 kW and 13.5,6.50,000 units.

The steam station which it is proposed to erect on the estuary

of the Dee will in the first instance contain the necessary

apparatus for two 5,000-kW turbo generators, comprising

water-tube boilers for a working pressure of 2.50 lb. per sq. in.,

mechanical stokers, steam superheaters capable of giving

150 deg. F.- superheat, feed water economisers, steel chimneys

and induced draught, overhead coal bunkers, coal and ash

handling plant, surface condensing plant arranged to take

water from the river Dee, and three-phase, .50-periods, 6,600-V

alternators dkect coupled to the turbines. A suitable switch-

board to contnil the generatiirs. and local .secondary trans-

mi.s.sion for lln' supply nf tin- ilistrict within eight miles radius

of the gem i-ilint; stiithiii, niid i-.li.p. switili gear and trans-

formers in step Up from ('.OiH.i to 33,<H1(> V, for the control of

the niMiii tr.iiisiiussiou lines. Each unit is to be self-contained,

Willi Its I i.ii(K-nsing plant, battery of biiilers, &c. Such an

installation oixn-ating at 35 per cent, load factiJi- would produce

15,000,000 units per annum.
A complete report on the development of low-fall viater

power on the-i-iver-Dee wa& prepar-ed-for- -the Board of Agri-

. lilt lire and Fisheries, and dated April 16th, 1919. [Elec. Rev.,

.M;i\ Miith, 1919, p. 647.] For the purpose of this scheme it is

proposed to utilise the sectioft of the river Dee between" Llan-

gollen :md Erbistock, whei'e there are facilities for the erection

of 12 low-fall water-pi^wer stations, and the formation of dams

and waterways to produce heads of water varying from 9 to

37 ft. Each installation would consist of two water turbines

coupled to two d.c. generators in series, the installations being
'", arranged on the Thury system, and the electricity generated

at 'the installations transmitted to a central converting station

where it would be converted to a.c, 3 phase, -50 periods, 440 V,

and bv step-up transformers to 33.(X)0 V for main transmission.

Tlie 12 stations would provide 50,052,000 units per annum.

\ description of five other proposed hydro-electric installa-

tions will probably be submitted by the North Wales Power Co.

In the Vale of Clwyd there are water power resources and

in a single instance the erection of a dam 50 ft.- high, and

the use of plant eapaM.- <>( developing l.tKKI kW would generate

approxiniiitely :;.lliin.iHiii units per annum, which would be suffi-

cient for the reqiineiii.iits ,il the valley from Denbigh to Rhyl

for some time. The existing overhead main tran.smi.ssion lines

owned by the North Wales P(>wer Co. total 7(i miles in length,

but the immediate requirements of the first period of develoj)-

ment are iW miles of line; second period, 73 miles; and third

period, -50 miles, with 18 sub-stations on the transmission lines.

In conclusion, financial statistics, together with figures of the

fuel cost and consumption of. the existing undertakings in the

district, are set out. The draft scheme is signed by Mr. S. E.

Britton. citv electrical engineer, and the town clerk, Chester.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Jieader$ art invited to rubmit partieulart of lUW or improved devices and apparatui, which, will be publitked

if eonridered of tufieient interest.

The " Suhter " Bell and Relay.

Tlie Home Office rt'ciiiircnifnts with rej'ard to bells and
lioll circuits for use in mines are: (ii) That the e.m.f. of the

liattery used in hare wire sifinallinn must not exceed 23 volts;

(/i) That any hell or relay used for hare wire si(,'nallin(l nm»t
Ik' capahle of standing 25 volts without giving' rise to a

(lan^icrous flash on tlie hare wires at the point of l)reak ; and
U) That even tliouKh the normal working pressure of the

Im'11 or relay may he low (say, 10 volts), it must still comply
with condition (6). To fulfil these requirements Mksshs.
Stk,iii,tng Tkuthonk it Ei.RCTKic Co.. Ltd., Telephone Hous<\
•JI(I-'2I"2, Tottenham Court R-oad, W. 1, have pioduced their
•• Suhter " hell and relay (fifis. 1 and 2). The hell is fitted

with parallel-wound coils, in a gas- and water-tight case with

a hroad machined joint. All live parts arc carefully insulated

from the case, and the cover is fitted hy means of key-headed

lugs on the clamp arc fitted hetween the wood lilock and
hase. The clamp is then closed and tlie ceiling rose screwed
up. Fig. 3 shows the fitting applied to a lamp only, and
fig. 4 illustrates the heat deflector reversed to fit a 2i-in. share.

A Keyless Electro-mechanical Latch.

Messus. Chui.stib & Metcalfe, of 4, Verdun Terrace, Bally-

gomartin Road, Belfast, have devised an electro-mechanical
latch and combination switch, which is illustrated in figs.

5 and 6. The latch is electrically operat<'d by means of a
specially designed combination switch, so that no keys Bre
required. Connections, or combinati«jns of connections, are

made on the switch, and only those who know the " set."

can operate the lat<h. kny desired combination can be
" set " in a few st^conds, and can be changed at pleasure
without using the .same set twice. K burglar alarm attach-

A, aluminium case, and front elate; b, mechanical knob; c.brass tip; d. terminals: e, bolt holes.

Figs. .3 and 6.—An Electkical Combix.vtion Latch.

1 to 9, press-buttons.

screws, which cannot be entirely removed, and which can
be sealed by a wire. The " Suhter " relay has a case similar
to that of the bell, and the screws may be sealed in the same
manner. ITjree .standardised resistances ('20, 100, and 500
ohms) are supplied, but special winding is provided for large
orders if necessary.

A " Half-watt " Safety Cage.
To meet the growing demand, which has .spning up since

the introduction of the " half-watt " type of lamp, for a
means of supporting the fittings and reflectors w^hich have
become a part of the methods of illumination by these lamps
Mr. W. Broadbent, 11, Wellington Street, Moss Side, Man-
chester, has introduced a safety cage for attachment to existing
ceilmg roses. As will be seen from the illustrations (figs. 3
and 4). the device consists of a ceiling ro.se clamp, three
chiiins, and a heat deflector fitting over the lamp-holder. In
fixing, the .screws of the ceiling ro,se are loosened and three

ment can also be incorporated with this switch so that anyone
who does not know the latch combination, on tampering with
the switch, immediately gives the alarm'. A series of thete
latches can be operated by one controlling or master switch,
installed in any desired po.sition. Both devices are neat in
appearance, and have been thoroughly tested; thev are made
in various sizes, and to suit voltages from 100 to 500. For
individual use, these apphances are suitable for hotels, private
offices, strong rooms, store rooms, jewellery show cases, &c.
Where a number of doors are required to be opened instan-
taneously, the latches are specially applicable. The inventors,
from whom further particulars can be obtained, have applied
for a patent.

The " Electrolux " Suction Cleaner.

A number of departures from the usual lines of electric
vacuum cleaners are embodied in the " Electrolux " cleaner,
sold by the " Z " Electkic Lamp & Subpltcs Co., Ltd.,



Vol. 88. No. 2,261, jantjaby 14, 1921.] THE ELECTRICAL EEVIEW. 63

73, Newman Street, W. 1. This is a vei'y compact device,
as will be seen from the illustration (tig. 7). The dust-

bag is inside the casing—a very convenient arrangement, and
the motor is fitted at the top. When being used for purposes
other than tloor or carpet cleaning the contaiDer and motor
can be slung by means e'f a strap across the shoulder, giving
great adaptability and ease of employment.
The i-h.p. motor has a normal speed of 8,000 r.p.m., giving

ii working suction equivalent to IG in. water gauge. The
" Electrolux " is manufactured in Stockholm and the " Z

"

Co. hold the agency for the British Empire.

CoRiiECTiON.—In our note on Messrs. Henley's distribution
pillar, on p. SI of our last issue, the example illustrated was

'inadvertently de.scribed as a " .i-pha.se, 4-wire " type. This
should have i>een " d.c. 3-wire."

REVIEWS.

.Electric Switcli and CoutroUinjj Gear. By C. C. Garraed,
Ph.D., M.I.E.E., A..\m.I.E.E. Second edition. Pp. 654
-|-xxii; .529 figs. Lxjudon : Beun Brothers. Price '2.5s. net.

Dr. Garrard needs no introduction to our readers, since

for many years he has been recognised as one of the leading
authorities on ali matters relating to the control of electricity,

and the success which has attended his book on switchgear is

testified to by the early appearance of a second edition of

the work.
In the preface to the new edition the author states that,

while the book has been revised and enlarged to a certain
extent, no considerable alteration has been made. This state-

ment, while quite correct, does not adequately convey to

the reader the great pains which have been taken to keep
the book thoroughly up-to-date. On comparing the first edition
with the one at present under notice, we find that many
entirely new diagrams have been introduced, and in other
cases diagrams of certain types of apparatus have been replaced
by diagrams of newer or more interesting patterns. Improve-
ments of this nature are noticeable throughout the work,
but more particulai'ly in the section dealing with the preven-
tion of dangerous conditions of current and in that dealing
with the starting and control of motors.
Perhaps the most noteworthy of the new sections of the

book is that dealing with contactor types of gear for use in

controlling motors working on heavy service. This section
includes an account of the contactor itself (in which types
for use on direct, alternating and high-pressui'e circuits are
described), together with information concerning the relays

necessary to ensure that the contactors are operated in the
correct sequence and with the correct time intervals. It is a
section dealing with a subject of increasing importance, and
will doubtless be added to in future editions.

Rules and regulations (so far as they concern switchgear)
issued by various associations formed an important part of

'

the first edition, and th^se have been brought up to date
and increased in number, the most noteworthy addition beiug
concerned with regulations regarding the equipment of ships;
references are also given to such of the publications of the
British Engineering Standards Association as relate to the
subject matter of the book.
The number of appliances described in the book is indeed

legion, and one must feel a deep sympathy with the engineer
of a large system called upon to decide the best mode of

protection of his plant against the many possible sources of

disturbance which may arise. He must look forward to the
day when more experience has been gained and matters have
become more standardi-sed.

The book should be looked upon as a standard work, and
no engineer concerned with the design, manufacture, in-

stallation, or operation of electrical plant can afford to dispense
with its aid. The printing and diagrams are excellent, and,
considering the bulk of the volume, the price is most moderate.

Tramway Motorman's Handbook. Bv W. S. Ibbetson, B.Sc,
A.M.I.E.E. Pp. 208; 47 figs. London: E. & F. N. Spon,
Ltd. Price 6s. 6d. net.

The author has made a praiseworthy endeavour to put a

mental stepladder into the grasp of men who, almost univer-
sally, are trained (and evidently regarded) as machines. The
control gear of the modern tramway car, elaborate as it is,

d(ies its complicated work by the mere turning of a handle.
Most tramway managers, and the majority of motormen.

Miiite lose sight of the many and far-reaching economies in

the use of power, but more particularly in the tremendously
ri'iluced maintenance costs of overhead line, of track-work,
and. above all, of car equipment, which might be attained
liy intelligent and di.scriminating operators of that simnle
li;iiidle. The title chosen hardly denotes "the scope of this

little work, as repair men. and. indeed, all classes of practical

tramway workers are catered for.

ITne first chanter is introductory, and explains the every-
(lav terms used in electrical work: Ohm's Law is given,
and exaniiile.'^ of its use are stown. Definitions of the simpler
mechanical units are also included. There is no use made
of mathematics.
Chapter II describes briefly the " Distribution of Power,"

mainly by the single trolley-wire system; Chapter HI deals
with " Eolling Stock and Car Equipment," and, bearing in
mind the scope of the book, covers the subject well. In
Chapter IV a brief description of a tramway motor, treating
its component parts and their uses separately, is given.
Shunt, compound, and series motors are compared, and the
advantages of the latter type for traction work stated.
Chapter V handles " Brakes and their Operation." The

hand, air, and magnetically-operated types are, in tui'n, con-
sidered. An explanation of "regenerative control," and a
large number of useful " don'ts, ' and " what-to-dos " are
also included in this instructive chapter.
"The Controller" claims Chapter VI, and vies with the

previous subject in elaboration. This is as it should be. A
motorman's chief concern is the operation of controller an<l
brake. Two standard controllers, of well-known makes, are
illustrated, and complete connection diagrams given. The
diagram on page 1-50, being full page, is clear enough, but
that on page 158 will not be traced through by many, being
entii-ely too small.

Chapter VII is devoted to " Faults." The author cogitates
on the proper boundaries of a motorman's sphere in the realms
of " trouble shooting," and his opinion is that a properly
trained man will locate and remedy minor faults, thus saving
much time, whereas the untrained type, " rushing in where
angels fear to tread," will make more trouble still. However,
this chapter will doubtless find many readers (and bene-
ficiaries), who are repaii'-men, and the carefully tabulated hsts
of faults, their effects, location, and remedies, on overhead
equipment, and every species of apparatus on a car, will no
doubt be found of use in many a depot.
A seven-page, carefully prepared, index completes the book.
There are a number of error.s—some typographical. Para-

graph 7 : Final equation should be :
—

V = 1'2.6X4. Pressure = .50 volts.

Paragraph 22 : The kilowatt-hour is described as
'

' the
energy transformed in a circuit. . .

." " Consumed " would
be a more fitting word than " transformed."
Paragraphs 20 to 23 and 45 : The author .should make it

perfectly clear that his formulfe and examples refer only to

direct current work.
,
Some of his readers mau handle three-

phase motors in repair shops.
Paragraph 33 : Tlie definition given of " torque," would

describe better the " tractive effort of a car." Also torque
expressed in " pound-feet." and the unit of work given as
the " foot-pound " on the same page, are sure to lead to

misconceptions. It should have been explained that torque
is a twisting effort, and that a convenient unit is ""a force of'
one pound-weight acting at right angles to a radius arm one
foot in length."
Paragraph 126. page 74, thii'd line: " Tapings " should

evidently read " tappings."
There is a tendency throughout the book towards the use

of loose phraseology. One example is the constant use of

the word " auto," when " automatic switch " is spoken of.

There, is enough slovenliness in the use of technical terms
without its being encouraged by writers, who are expected
to know better, and who should remember that a great many
of their readers will model their habits according to those of

their favourite instructors.

11 o/7,//i|; Diugrains of Valcc Aniplijy'nui Hcccipcr Circuits.

.\rranged by H. W. Sullivan. Pp. 24 ; figs. 21. London :

H. W. Sullivan. Price Is. net.

Sullivan instruments have long been noted for their excel-

lence of manufacture and finish. This applies no less to their

wireless instruments for exijerimental work. Mr. H. W.
Sullivan has now produced a brochure of working diagrams
for use with the component wireless instruments produced
by his firm. The booklet contains 21 excellently prepared

drawings of single and multi-stage circuits for use as wireless

receivers. In each drawing the condensers, inductances, and
other component parts are numbered, and will be found in

Mr. Sullivan's new- catalogue of wireless instruments. More-
over, this enterprising firm provides a standard experimental

valve receiver panel with all the necessary component parts

fitted, so that by connecting up these parts in different' ways
nearly all the circuits in the booklet may be tried out, and
many other additional circuits not actually given in the

brochure. The list of items on the panel includes two vario-

meter condensers, one reaction coupling coil, a series-parallel

switch, filament rheostat, grid potentiometer, two iron-core

valve transformers, two grid leaks, and two anode resistances,

three valve holders, one radio-frequency inter-valve trans-

former, one variable tapping switch, blocking condensers, and

other useful parts. Such a panel is ideal for experimental

work and for use in schools, technical colleges, and other places

where they teach and learn. Why no firm has previously had

the push and go to place such an extremely u.seful arrange-

ment on the market is almost beyond comprehenmon. Perhaps

experimentalists have preferred
'"' made-up " radio sets. There

is no doubt that some wireless experimenters have no greater

ambition than to turn the handles of a completed set. and

simplv listen to signals. Such men contribute nothing to

the art and learn practically nothing themselves. Only by

trying out innumerable circuits can thev hope to gain the

necessary experience in their- subject. Tlie man who buy.s

a ready-made wireless set is no more entitled to be called an
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cxiK'liiijciitor tliaii ii haiTcl-orj^iin ;^riii(lor—also a liandli'-tiinicr

—IS (lest'iving of hvini} culled a i-ompoHer. Anytbiug which
will encourage the experimentalist to learn the ins aud outs
of valve work is doing splendid .service. There is ahsolutely

no reason why inventions in radio-telegraphy and telephony
slurtdd all he [irodiiced by a clique of professional men. Given
a panel of instruiuciits which can he connected in an infinite

variety of ways, any experimentalist is capahle of doing valu-

able work. Mr. Sullivan's coinlilnation ot instruments is

ideal for the purpose. Some exiH-rimental men, including
some of the professional class, .seem to prefer to use old coils

and scrap pieces of roughly-made apparatus. Although such
apparatus can be effectively used ill skilled haniis, yet time
is always wasted, instruments are frequently damaged, and
wrong or misleading results obtained. With a well-made set

of component parts, the best results may be relied upon.
The diiigrams in the brochure are beyond reproach from a

technical point of view, and are e.ss(!ntially praetieal. They
cover ordinary valve detector circuits, retroactive circnits. O.W.
receivers, valve circuits using a crystal as detector, two-stage
receivers, resistance amplifiers, and representative circuits

employing up to three valves.

The booklet as a whole is a very commendable one, and
rellects credit on its compiler. It is a praiseworthy attempt
to make the " experimenter " experiment.'

—

.John Scott-
Taooaut.

Klrclric Liylilnig for Cyclcn and Motor Cycles. By Harold
Jl. V. Choss. Pp. viii-H'24; figs. .50. Londi-m r E. and
]'\ N. Spon, Ltd. Price 3s. 6d. net. '

.\s the Cycle and Motor Show- lately held at Ulympia re-

vealed, there can he no question as to the increasing popularity
of electric lighting both for pedal and motor cycles, tn_> that this

lU'w work—the author of which, Mr. Harold H. U. Cross, is

well known in connection with handbooks of this kind—should
enjoy a wide popularity. In accordance with its sub-title, " A
Simply-written Handbook on the Construction Mainten.ance,

and Repair of Dry Batteries, Accumulators, and Dynamo Out-
fits," the httle volume is couched in language which should
be easily under-stood by the veriest novice in electrical matters,

a series of 50 w'ell-chosen illustrations assisting the reader to

gra^p the meaning of the text.

In the first chapter the author sets out the essential elec-

trical facts in everyday terms, and once these are mastered by
riders the remainder of the book should be easily assimilated.

Thus the sub.scquent chapters deal with dry batteries, accumu-
lators, and small dynamos, a number of the principal lighting

' outfits on the market being afterwards described. Briefly, it

may be stated that the possession of a copy of the new work
should enable the cyclist or motor cyclist whose machine is

fitted with an electric lighting set to keep it in good working
condition with a minimum of trouble, and enable him quickly

to locate and I'emedy any small defects which may develop.

The book should also prove useful to cycle and motor cycle

traders who in their repair departments are likely to be called

upon to carrv out work in connection with such installations

and IUtin.i;s.

NEW PATENTS APPLIED FOR, 1920.

(NOT YET PUBLISHED.)

rnal by Mrssrs. Sefton-Jonbs. O'Dkll and
Agenu, 285, High Holborn, London, W.C.I.

36.321. " Mciisur«l siTviw- ti-lcphom- svstcms." .Vutomalic Tolephonc Manu-
facturing Co., C. Gillings. .ind R. Mercer. Deceiiilx'r 2Srh.

3(i,331. " .^ppar,^tus for testing magnetos." W. J. Hannah. Dcromlwr
29th.

SfitS-W. ".Safety device for -electric incamlcscogt lonips." K. .A. RecUert.
December 29th.

36.4()7. " lilectro-m.ignetic mechanism." .Automatic tek-phone Manula.lur-
ing Co. [)«-eml>cr 29th. (U.S., S<-ptcmber 7th.)

3B,41(i. " .Step-bv-slep electrical motors." A. P. .\ililisDn and H. G. A.
St-olt. December 29lh.

36.432. " Electric cut-outs." P. H. Coaliis, G. C. Garrard, and A. H. R.iilini<.

December ;iOth.
-

'
.

'

36,441. "Sparking plug testers." H. L. Curzons. Dcccmb<5- 30th.

36.443. " F.lcctric flash signs, fa," J. Sawle. ,December 30tl>.

36,448. "Jointing armoured ejcctric cables." R. \V. liladcs and l!iili>h

Insulated S: Helsby Cables., Ltd. December 30th. ,

.W,449. " Klfxlric furnace." R. R. Reed. December 30lh. H'..S., March
2-th.)

36.4.50. " Microphones." ]. Gartlner. December 30th.

36.474. " Electric, Sec, switches." A. C. Day. December 3(Hh. lAiij-lr.ilia

January l.llh.)

36,482. " Accumulator cells." A. H. R. Sharratt. December IWlh.

36,488. " Protective device for dir<^t-currcnt electric motors." C. E. Fair-
burn. Dec-ember 30th.

36,492. "Electric cNploders." E.' Cudncy. December 30th.

36.499. " Dynamo-clccliric tnachinery." \V. U. .Savers. December 30ih.

36,503. " Apparatus for testing electrical machinerv." Allmiltina Svenska
£lektriska .\ktiebolaget and .\. Yetterberg. fieccmber'SOth.

36,505-6. " Electric fuses." Metropolitan-Vickers' Electrical Co. December
30ih. (U.S.. January I2th.)

,

36,522. " Automatic cut-outs for electrically-heated auplianccs for boiling
liquids, &c." E. VV. John.'on. December 30lh,

36,528. " Electric lurn.-ices." A. Eimer. December 30t1l. (VS.. Julv 18(h,
1914.)

.

: . J
- . .

'

36.540. " \\"indings for alternate-current dynamo-electric machines." F.
Creedy. December ?0th. , .

36,599. " Manufacture of electric cables." Callender's CablW & Construction
Co. December 31st.

(i.li^'J. " Sparking plugs." S. Fisher. December 31st.

6.624. " Mcthixls of protecthig Hretric -transmission ' of distflbirtion »><
13." British Thomiion-Houstuii Co. .(OtnoraL £lectri£ Co.) and General
ctric Co. December 3I»<. ,,,-;,,. ^
6,626. " Current.collecting dpvicjcs ' for <Iyjiam<M:ieclric machines' ifcc."

li~h Thonlsoh-Houston to. '(Getiiral' Electric Co.) ' and Gcher'ar Elccli-ic
tJ.cembor 31«t. . j . . . , .

Hitting iipparaiutf.*'-- Western Electric Co. Decembi r

31»i, 1919,)

jnicating between \chicles of efectrlcully Uriv,

n

bcr 31sl. (France. January !frd.)

ling box.-s." South Wall's Electrical Pow

r>.-,

" Radio-tra
1.5., Deceinbi

" Means ft

J. Uethcnod. I)ii.

" Electricity c.jbli: divj

tion Co. and A. Wisdom. December 31i*t,

" Prim.'u-y electric batteries.** O. Urbast-I

December 28th, 1919.)

"Sparking plugs for e.xplosion motors." I.

•r 31st. (France, January 5th.)

PUBLISHED SPECIFICATIONS.

•inbei AU

The numbers in pare
irinted and abridged,

eg are those under which the specificationt will be
uli subsequent proceedings will t» taken.

XSX4.
• ll.^hsla Ih, l;ill. (Con%7,766. " Electrical tondt

lion date not grantc-d.)

ISIS.
19,316. " £leclro.deposilc<l . metals." C. P. iladsaji. April 26lh, . 19L9.

(142,432.)
, ,

,.

19,400. "Automatic lelcpTiohe exch.aiige systems." ' WcsVwn EfccUrc Co.
and G. Deakin. May 26th, 1919. • (149,830.) •

20.790. " Miners' clcrtric safety Wraps;" Haslam & Strctton and T.
Sirctton. April 32nd. lifcM. (154,907.)

21,441. " Wire-making machines." Dritish Thomson-Houston Co. ({;enei.il

Electric Co.) September 1st, 1919. (154,977.)

21,449. " Method ami apparatus (or electric signalling 'through water, for

e.vamplc, betwe-en or with ships thereon." O. t. A. CTaufurd and L. O.
Doughty-Wylie. September 1st, 1919. (154,978.)

21,594. "Valves used for wireless transmission."- H. J. Round. Septeinbei
3rd, 1919. (154,982.)

21,656. "Electric welding apparatus." British Thomson-Houston t .,

(General Electric Co.) September 3rd, 1919. (154,985.)

21,685. " Electric control mechanisms." C. Weismann.' August lOili, 1917
(132,265.)

22,074. " Cooling devices for elecu-ic transformers and thi: like apparatus."
Liritish Thomson-Houston Co. (General Electric Co.). September bth, 1919.
(155,017.)

22,798. "High-speed electric or iitiier locomotives." liritish Thomson-
Houston Co. and b\ W. Carter. Septernher. Mth, 15)19. (Addition to 128,100.]
(155,038.)

23,149. " Sparking plugs." T. B. Broad. September 19th. 1919. (l,M,049.)

23,752. " High-frequency alternators." British Thomson-Houston Co.
(General Electric Co.). September 26th, 1919. (155,061.)

24,718. " G.dvanic batteries." O. OHham, G. Oldham and J. Oldham.
October 9th, 1919. (Cognate application 6.654/20.) (155,071.)

25,630. " Sparking plugs." H. S. Cooke. October 20th, 1919. (155,078.)

26,802. " Coin-freed pre-payment devices for telephone' systems." Automatic
Telephone Manufacturing Co. l.'\utomatic liloctric Co,). October 31st, 191:1.

(155,088.)

27.858. " Generation, transmission, and tlistriburion of clcctricitv." II.

Hawkins, W. H. Hanstock, A. H. Higgs, and Ferranti, Ltd. November llili.

1919. (155,095.)

28.534. ".Sparking plugs." J. 1".
,
Reijnhoul. N<>%<mli.r IKih, I'.M'i

(155.100.)

32.791. " Electrolytic cells." 1. II l..-Un. f),temli.-r 3lsl, 1919. (1.55,IIK.,

1S20.
imi: " Indicators or annunti.iIois." Sl.-rling 1 .-lephone & Eleclric Co. and

F. G. B<'ll. January 2nd, 1920. (155,123.)

2,815. " Electric starting devices for internal-combustion engines." O.
Imray (R. Bosch Akt.-Ges.). January 29th, 1920. (155,136.)

4,377. " Portable electric lamps." Conlpagnie GenerSic d'Electricite. .Mav

27th, 1916. (138,929.)

4,863. " Insulating protectors for rii<- ends of electric conductors." J. H.

Hamilton. Felyruai^ 17th, 1920. (155,148.)

4,878. " Cross arms for supporting el.ilrie insul.rluis." F. M. Simpsun.
February 17th, 1920. (155.149.)

6,359. " Electric couplings." H. A. Douglas. M..reh 2nd. 1920. (1.55.1.55.)

11,935. "Electric swittrhes." G. Gallo and F. Villarboito. .April 29th,

1919. (142,494.)

17,962. " Cut-out switch for electric polvphase alterhating- current ci-rcuits."

V. Martinetto. October 15th, 1915. (145,690.)

A Safe Method of Synchronising.—To prevent mistakes

when connecting a three-pha.se generator to another generator

or system with which the first generator is to be synchronised
a triple-pole, double-throw switch has been used by a cor-

rcsjiondent of the Electrical M'orld in conjunction with an
induction motor for indicating direction of rotation. Tlie

switch is placed near the ends of the two lines which it is

desii'ed to conne-ct together, and jumpers are run from the

lines to the three blades of the switch. The induction motor
is connected to the inside terminals of the switch. The switch

is first thrown to the right and the du-ection of rotation of

the motor is noted, and then it is thrown to the left. If the

direction of rotation is not the same in both cases, two of the

conductors of one line are interchanged at an auxiliary switch

to make the directions of rotation identical. Then the oil

swit<'h at the first-generator is o[Tened and the auxiliary switch

is closed. After this one phase of the generator line is syn-

chronised with one phase of the line, after which the oil

switch may be closed. The advantage of using this plan

comes from the fact that the wires nuining from the double-

throw switch to the two lines are left connected after the

directions of rotation have been checked, thus preventing any
chaniM of connecting the wrong wires of the two lines together.
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UNEMPLOYMENT INSURANCE.

FoK some months past a number of employers and labour
repre.sentatives have been meeting informally to discuss
home of the more important problems which are pressing
upon industry during this period of reconstruction, and
they have come to the conclusion that the most urgent
and serious of these problems is that of unemployment.
With a view to dealing with the matter more ade-

(juately than has yet been provided for under the
National Unemployment Insurance Act, 1920, they
have, with the aid of statistical and economic experts,
drafted a scheme which they consider might be grafted
upon the present Act and applied without delay.

A draft of the scheme has been sent to us anonymously
in order that it may be discussed on its merits and
without the names of the group being at present known,
but we are assured that their credentials are unques-
tionable, and that the employers represent concerns
having tens of thousands of workers and many millions
of capital at stake. In one large works it has already
been put into operation without State assistance.

It is suggested that the scheme should apply to all

manual workers and to salaried workers, between the
ages of 16 and 70, receiving not more than £400 a year,
with the exemptions mentioned in the Act passed last

year, the rate of benefit to be 50 per cent, of the average
earnings, with 10 per cent, additional for a dependent
wife and 5 per cent, for each dependent child under 16
up to a total of 75 per cent., but with a maximum of

£5 per week, special" provisions being made for the cal-

culation of earnings in the case of seasonal or excep-

tional trades.

The benefits would be payable after three days' unem-
ployment, and be limited to one week's benefit for every
six weekly contributions, such benefits being payable for
26 weeks in any one year instead of for 15 as at present;
the limitation ol benefit to one week for every six con-
tributions is a precaution against the work-shv,
and it will be noted that in order to obtain the fiill

Ijenefit of 26 weeks the worker must have been employed
at least part of each week during three years.

For the purpose of giving an immediate .sense of
security to workers, it is proposed that an adequate num-
ber of payments should be credited at the beginning,
and although it is not mentioned in the scheme, if a
credit should be given under this or a similar scheme,
the credit might well bear some relation to the amount
of employment which the insured person might be able

to prove during some stated period prior to the credit

being given.

The annual cost is estimated at about £56,500,000,
exclusive of administration; the worker is to contribute

£15,500,000 at the rate of one penny for every 10s. or

part thereof of his earnings, the State to contribute

£4,000,000 and tlie costs of administration, and the

balance of £37,000,000 to be found by the employers by
a levy of about 2 per cent, on the wages bill, the levy

being increased or decreased in direct i-elation to a

decreased or increased total contribution of workers.

In order that the scheme may be put into early opera-

tion it is proposed that the employers' contribution

should be fixed for a te.rm of five or seven years, the

State retaining any surplus or making up any

deficiency, and before the end of the term the Govern-
ment Actuary would re-assess the employers' contribu-

[65] D
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tiuii fur ;i fiii-tlier peri<iil Ij^miI on tlu' experience of the

jiicvioiis term.

The workers' contributions would be the same in all

industries, but so soon as the necessary statistics were

available the State would have power to vary employers'

contributions in any industry according to the amount
of unemployment in tliat industry. Contracting out

uould be permittiMl.

The underlying idea is to compel industry to create

a wages eijualisation fund, and to give employers an in-

centive to eliminate every removable cause of unemploy-

ment, and it is suggested that to alleviate suffering such

a policy would be worth almost any cost, and that in

practice it would be found to be as financially sound a

policy as is a divitlend etjualisation fund.

We are informed that the scheme is meant to be an

earnest attempt to solve a matter which is particularly

urgent at the present time, and we are of the opinion

that the scheme is worthy of consideration ; whether

it be put forth because of a deep consciousness of social

obligations towards our fellow men or whether, as may
be alleged by the cynic, it be from a desire of self-

preservation in these days of industrial unrest, there

can be no doubt that national good will result if the

willing worker is relieved from the numbing fear of

unemployment from causes over which he has, and can

have, no personal control.

However much increased production may be urged by

employers or by far-seeing labour leaders or be proved

necessary by economists, the worker has a deep-rootetl

belief that the introduction of labour-saving machinery,

the dilution of labour, or payment by results will render

him or his fellows more liable to unemployment. The
worker who is willing to place his utmost energies at the

service of the community would not in an ideal State be

at the mercy of trade fluctuations, whether they arose

from exchange problems, change of fashion, seasonal

employment, or any other cause which to-day may throw

thousands of workers out of employment.

A scheme placed before us as this scheme is, with the

backing of men who have given the matter serious and
prolonged consideration, is worth inquiring into, and
we shall be glad to open our columns for any of our

readers who are willing to give their views on what in

the first place is intended to bring early alleviation of a

difficulty which is already assuming alarming propor-

tions, and in the second to assure tlie workers upon
whom the security and progress of our Empire so largely

depend that honest and continuous labour will best

assure them of freedom from the fear of unemployment.

The employers' side of the District
Keconstitution Industrial Councils for the electricity

of the National supply industrj', in solemn conference
Council. assembled, has decided that a recon-

stitution of the National Council is

advisable. Some of the District Councils, in fact, couch
their sentiments in stronger terms, and say that it has
(/ot to he done. Anyhow, the employers' side is going
*to propose a radical refashioning. The supporters of

the view, using a popular word, say the National Council
must be democratised. The new Natiojial Council,
which is due in May, is to be composed of 52 members

—

that is, of course, 26 for each side, employers and trade
unions. Of the former 26, 13 are to be company repre-

sentatives and 1.3 local authority representatives, so that
each of the 13 District Councils will have two employers'
representatives. As to election, the local authority re-

presentative is to be chosen directly by the District
Council, and the jiomineo must be one of its own mem-
bers. This means, of course, that the I.M.E.A., which
at present holds the right of nomination, retires from
the field. This proposition of reconstruction comes, we
understand, mainly from the municipal side, the claim
being that if the National Council is directly elected by
the District Councils, the various local authority under-
takings will more readily fall into line with the wages
and other recommendations that are made. This, ot

course, among other arguments. As to the company
representatives, some j>ower (it is uncertain how much it

will turn out to be) is left in the hands of the three

associations—Power Companies Association, Provincial

Committee, and London Conference. The.se bodies

apparently are to nominate, but as there is a direction

that one should be chosen from each District Council, the

District Council concerned will probably claim to have
some say in the mutter. However, it ought not to be

difhcidt to arrange such a detail amicably. The recon-

stitution presumably will necessitate a remodelling of

the financial system. Up to the present, the expenses of

the National Council have been met jointly by the four

Kmployers' Associations; but with the altered scheme it

looks as though the hat would have to be taken round
the District Councils. Again, we think we are right in

saying that the National Council at present pays no
travelling or other expenses to its presumably affluent

members; but it is very doubtful whether the whole of

the 2G new members will be willing to put their liands

into their pockets, or, shall we say delicately, be allowed

to put their hands into the pockets of their individual

undertakings. Hence a further prospective dip into

the funds of the District Councils.

Now, as to the incidence of the re-arrangement, in the

first place, it will facilitate the co-ordination of the work
of the thirteen councils. On the employers' side, too, it

will give machinery for formulating a common policy

tlu'oughout the country on matters of principle or im-

portance, as to the good of which there can be no two
opinions. Also it will make the whole of the Whitley

scheme as applied to this industry of a more homo-
geneous nature.

On the other hand, tlie new arrangement weakens any
outside control. This, from the point of view of the

ardent and progressive Whitleyite, may be welcomed.

We have no doubt it is. But employers may be forgiven

if they look somewhat askance at this new quasi-

independence of the Councils. Certainly it gives the

Councils a different complexion to unadulterated Whit-

leyism. The essence of the Whitley scheme is that all

negotiations are between Employers' Associations and
Trade Unions, whereas by this new proposal the Em-
ployers' Associations are, as Monsieur Beaucaire would

say, " a ' leetle ' in the background." Still, there is no-

thing to prevent an industry from departing from the

formal type of council-scheme if it thinks fit.

There is one thing, the chairman will have a full team

of horses to drive in this Council of 52. It may be true

to say " the more the merrier," but certainly not the
" handier " if work is to be got through—and it will

require very skilful chairmanship to get as much done

in the same time with a council of 52 as with one of 24.

As a last point, the Trade Unions have to agree. How-
ever, they ought to be able readily and also amiably to

readjust their side, if the fraternal appellation with

which the}' address each other stands for anything.

Altogether there is likely to be much parleying and con-

ferencing lietween now and hawthorn-tide, by which

time this matter has to lie settled, one wav or the other.

The meeting held at Bristol with re-

The Bristol gard to the Lower Severn Electricity

Inquiry. Scheme, and so soon adjourned, fur-

nished one of two points worthy of con-

sideration. In the first place the rule emerges that in

all these " hearings " the promoters of the scheme should

be represented by counsel. Then also the views ex-

pressed by the Chief Electricity Commissioner should

afford, to everyone interested in any of the delimited

areas, fruitful matter for cogitation. Sir John Snell

most forcilily emphasised the necessity of every

undertaker in the area realising that a Joint Electricity

Authority scheme was essentially a voluntary and co-

operative one ; that the responsibility was laid upon
every undertaking to do its best so to fit itself in with

its neighbours as to make a joint scheme possible ; that
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everyone obviously could not have everything he desired,
but that by a judicious give and take, a reasonable
arrangement ought to be attainable. He deprecated
strongly (though in his own judicious and digni-
tied terms) any disposition to stand aloof while other
people took the trouble to prepare a scheme, and then to

regard it as an '" Aunt Sally " to sliy at. As we under-
stand the principle indicated at this hearing, it is that

anyone who comes along with an objection must not ex-

pect much consideration unless he can satisfy the Com-
^
missioners that he has taken every step to get his con-

tentions favourably considered by the promoters and has
failed. Conversely, the promoters of a scheme must, on
any debated point, show that they in their turn have
given every opportunity to each undertaker to submit his

individual requests and have duly considered them. The
Chief Commissioner's tactful and guiding counsel ought
certainly to bear good fruit in the interval which the ad-

journment has afforded—and if so, the delay is fully

worth while. Certainly something of a chastened spirit

seemed to show itself in some of the subsequent speeches.

The action of undertakers generally
The National has been anything but praiseworthy in

Joint Board. respect of the National Joint Board. In

few cases lias the supply industry' ap-

peared in sucli an unfortunate light. Now-, on top of

this, a motion has been passed at an important meeting
of representatives of the employers' side from all parts

of the Kingdom, which seems to be decidedly ill-ad-

vised, considering the actual circumstances. Cer-

tainly it shows a lack of humour. This motion, as

in the case of the National Joint Council, proposes

that the National Joint Board be enlarged to 52 mem-
bers, being 26 on the Trade-Union side and 26 on the

employers' side. The idea is, of course, that there shall

be two employer members from each of the 13 District

Boards. But as the motion excludes dealings with com-
mercial staffs, the Trade-Union side of the Board is

limited to the Electrical Power Engineers' Association.

This suggestion, therefore, implies that the E.P.E.A.
is asked to send 26 representatives to the meetings of the

National Joint Board. What the E.P.E.A. has to say

in this matter we have not heard. The whole proposal,

of course, is a reflection of the proposed reconstitution

of the National Joint Council which we have dealt with

above, and in previous issues.

Nkst Monday the "' infurmal meet-

I.E.E. Informal ing " of the Institution of Electrical

Meetings. Engineers will assume a dignity to

which it has not hitherto aspired— it

will be held at the Institution jjf Civil Engiiieers. Tlie

reason for this change of venue is that the subject of

discussion is " Improving the I'sefulness uf the Institu-

tion, " with the President in the chair, and it is antici-

pated that members will attend en masse to set forth

their views on a matter offering such magnificent scope

for the exercise of imagination.

In passing, we are asked to mention that liglit refresh-

ments will be .served at 5.30 p.m., and not, as usual on

these occasions, after the discussion has been opened.

Undoubtedly the Institution has already made great

strides during the past 10 years towards more amply
fulfilling its mission. It has always been a leading

characteristic of electrical engineers to aim at ever-

increasing efKciency. and just as they revolutionised the

design and construction of the steam engine in the early

days to make it approach their ideals more closely, so

they are moulding the Institution to suit their needs.

Doubtless there are still many ways in which the In-

stitution can be of service to its members : we shall hear

some of them next Monday, but we would remind tlie

innovators that only those proposals which do not involve

. additional expense have much prospect of fulfilment

under existinjr conditions.

Whilst on this subject, we venture again to recall the
President's telling quotation from Bacon :

" I hold every
man a debtor to his profession, from the which as men of
course do seek to receive countenance and profit, so ought
they of duty to endeavour themselves by way of amends
to be a help and ornament thereto." We have Just
heard a member, in the presence of niiuiy others,
describe the Institution as a " wash-out." In the name
and interest of many of our readers who are members of

that body, we deprecate the use of such expiessions; so
long as a man is a member of it or of any other profes-
sional society, we conceive it to be his duty to uphold it

in public, and to reserve his complaints or grievances
for the appropriate occasion. It is another example of
the present tendency to talk of rights rather than duties.
If that had been the spirit of our warriors in the great
struggle, we should have had few " rights " left by this

time. Let us all remember that we should individually
give as well as take ; it is only by service that we can
succeed in benefiting our fellow-men.

To initiate and successfully establish
I'.lectrical a new institution, embracing a whole

Development, industry, is a gigantic undertaking
nowadays, when there are in existence

sij many rival interests competing for the attention of

the individual. The fact that the Britisli Electrical

Development Association (Inc.), was developed from the

small beginnings of the Heating and Cooking Committee
of the Institution of Electrical Engineers, and in 19

months was able to present to the first annual general
meeting a report which proved that it had in that short

period " grown up " and was a fully-fledged incor-

porated association, with a long and weighty roll of

njembership and—still more noteworthy— a record of

excellent achievement, speaks volumes for the ability,

energy, and driving force of its originators; it augurs
well for the future also, and thanks to the fortunate

choice of a director full of " push and go," backed up
by an executive committee of first-class men of affairs,

it is safe to prophesy for the newcomer a career of dis-

tinguished usefulness to the electrical indtistries. It

should be noted that " E.D.A." does not work only for

the supply undertakings: its activities are of direct

benefit to manufacturers and contractors as well, and we
do not hesitate to class the consumer also among its

beneficiaries—for surely a man who through the agency

of the Association, directly or indirectly, has been in-

duced to share in the comfort and convenience of the

electrical way of doing things is better off than when
he was in outer darkness?

But are all the benefits thus derived from the work of

the Association to be pocketed, so to say. without the

courtesy of acknowledgment, let alone reciprocation.'

One good turn deserves another, and we therefore urge

tliuse firms which have not hitherto given tangible sup-

port to the Association to mend their ways, and to be-

come members of it while the new year is still young.

Let them remember that if it« efforts are so cordially

appreciated as we know they are, in these early days of

its existence, they will be vastly more fruitful in

later years, when things settle down to something

approaching the normal. The field open to electrical

ilevelopment is almost inconceivably immense : we have

only scratched the fringe of It as yet. The public are

waiting and willing to be educated in electrical lore

—

" E.D.A." is to be the teacher, and novv is the time to

equip it for its onerous duties. We therefore strongly

commend to the notice of our readers the merits of this

Association as a profitable investment for the moderate

subscription which will help not only the subscriber but

all other members of and workers in the electrical in

dustry. .\t the recent annual meeting the members of

the Association, who already number over tOO, were fur-

nished with a report on the work done during the pre-

ceding 18 months, and if any reader wishes 'c6fl6*niation

of our remarks, we advise him to apply to the Director,

Mr. J. W. Beauchamp. for a copy of it.
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THE GREAT WEST-SEA BUBBLE.
Qovernment Engineering Up-to-Date.

By A TAX-PAYER.

At the end of November last tlio ta.xpaying section of

the public was thrilled by a conimuuiuation sent to the

daily and technical Press which proved that the Ministry

of Transport was going to give some value for its ever-

increasing salary list, and that the nation was to be

presented with a "Christmas Gift" in the way of a

scheme of power for almost nothing.

In the "old wicked world'' before millions were

tossed about like jugglers' paraphernalia, the value of

a scheme, whether public or private, was, in sober

matter-of-fact circles, judged largely by the way in

which it was brought forward, careful and definite

calculations and estimates being a sine qua non; and

it was remembered that usually "good wine needs no

bush." Nowadays, when anyone questions the idea that

several quarts can be got out of one pint pot, or that

unlimited wages or salaries can be obtained from a

limited revenue, he is called a reactionary of the worst

type; and one hopelessl}- out of sympathy with the

times. Anyone, therefore, who opposes " power from

the moon " will be denounced as a lunatic.

Unfortunately two and two continue to make four,

although many friends of progress believe with Mr.

Lenin that mathematics are " undemocratic, ' so that

the value of a scheme in these days is measured mainly
by its attractiveness to the man in the street. In pre-

war days, judging by the way this scheme was puffed,

it would have been looked upon as a " ramp " worthy of

a company promoter of the " Hooley " era. The first

and second " puffs " emanated from the Trans-

port Ministry; strange to say, the first was not

signed, not even by the Electricity Commissioners ; but

a news agency, whilst circulating a photograph of a

wash drawing with a notice that the same could be

reproduced for a nominal fee, " gave away " the names
of the " three distinguished engineers " who were alleged

to be responsible for it ; and it is to be hoped that these
'' water power experts " were not overcome with modest
departmental blushes at such an unwarranted breach
of Whitehall confidence. If these gentlemen were actu-

ally responsible for the issue of this first " puff " they

would be well advised in their own interest to join the

staff of some " wild cat " company promoter, or a patent

medicine proprietor, where such phrases as " light,

purity and power," " the keen vision of the Press,"

and the "beautiful and romantic Valley of the Wye"
would be fully appreciated.

When discussing the feasibility of the project for a
storage reservoir, the following statement was made:
" Some years ago such a project would have been quite

impracticable of execution, owing to the low efficiency

and high cost of the pumping plant which could then
have been installed. Wonderful developments, how-
ever, have taken place in the evolution of the centrifugal

pump, and centrifugal pumps of great size have now
been designed which will raise water hundreds of feet

with high efficiency. ' We do not know if such a state-

ment can have been that of the alleged " distinguished
engineers " of the Transport Ministry, or the muddled
views of some hired " literary gent," but anyhow, out-

side the '^'
civil engineering branch " it is well known

that there have been no material improvements in cen-
trifugal pumps during the last ten years, and that
makers have been willing to produce almost any size

for mining, dock, and irrigation work; and as far as
price is concerned, since the war. this has probably
gone up four to five times. Other statements of a similar
value are made in the circular; it is said, moreover,
that " the attractions of the scheme .above outlined would
appear to be limitless"; the question is whether the
attractions are greater for Ministry hangers-on or for
the " public that pays."

After the public had been treated to the first instal-

ment of "ground bait," it was followed up by "cor-
roborative detail " from a second Transport Ministry
circular, the items of which should please any first-year

student who has got hold of an electrical machinery
maker's catalogue for the first time; hundreds of this

and scores of that would be so nice to talk about. No
sooner had the public begun to talk about rotary con-

verters and pumps than the Board of Trade, not to

be out-done, produced a 2d. masterpiece at an estimated
cost to the Government (so we are told) of £19 for

printing. After the two sets of fireworks it was like a
semi-damp squib, part of which banged and the rest

fizzled ; it was nearly as amusing as the two cir-

culars. The public, thirsty for information, is told at

the end of the first section that the committee considers
it " desirable to place our conclusions upon record at

once," then, like a pictorial puzzle in a Christmas
cracker, the reader is apparently asked to find a con-

clusion in the remainder of the report; judging by the
vague terms used there does not seem to be one. It

must be an important document, as the names of the

distinguished committeemen are given twice; paper,
as is well known, costs nothing to Government depart-

ments. Perhaps owing to the ignorance of water-power
development by the bulk of the distinguished members
of the committee, a sub-committee of two was appointed.

Sir Philip Dawson and Prof. Gibson. Perhaps these

two gentlemen walked along the Severn estuary like

the walrus and the carpenter, "hand in hand," and
discussed the suitability of the quantities of sand as a

site for miles of power house, or perhaps even as a
Disposal Board dump ; at any rate, the epoch-marking
report is presumably one of the results.

One sentence in the report is delightful: "We have
been strongly impressed by the extravagant ideas cur-

rent in the popular mind as to the availability of tidal

energy"; it is doubtful, judging by the remarkable
variation in the estimates of available power, whether
this remark is intended as a sly hit at the " Civil En-
gineering Branch " of the Transport Ministry or not.

While the first circular hints at ^d. a unit, the more
cautious B.o.T. Committee, headed by a rival expert,

pointed out that it could not get definite estimates of

cost from manufacturers and designers, and that " no
useful purpose would be served by endeavouring to

give in this report any estimate of the cost of the

scheme"; but later it says that investigations support

the view that energy can be generated at a favourable

rate. As capital charges are one of the largest items

in power cost for such a scheme, the value of the report

ran be judged by this illuminating remark
;
perhaps

it was decided that the " Civil Engineering Branch "

should be let down gently. This report is remarkable

for tho information that this galaxy of talented com-

mitteemen (including two super-experts) h.as not been

able to give
;
perhaps the report has been arranged to

form the basis of a suitable road for retreat, if after

examination, worthy of the name, the scheme proves

hopeless. It would appear that the only people who
have given much study to a Severn scheme are three

gentlemen whose names appear in small print at the

foot of the first page ; it is not unusual, however, in

Government departments to annex the work of others

with scant acknowledgment.

From the practical point of view, before the war, coal

power stations could compete in most cases with normal
water-power stations, except where coal was very dear ;

that is to say, coal plus wages and interest charges

was often equivalent to the usually higher interest

charges on -water-power plus the wages, transmission

costs, and other incidentals. Quite recently Mr. 4- T.

Smith, of the Castner-Kellner .\lkali Co., said that before
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the War, with Lancashire coal, his company was able to

produce power more cheaply than was possible at

Niagara. No doubt, with pre-war capital chai'ges,

existing water power is in a more favourable position

than it was, but with existing capital charges for new
work the thing seems to be the other way ; if capital

. charges have risen more than the price of coal, the situa-

1 tion regarding water power, and especially tidal power,

j
is less favourable than it was.

' The three reports are delightfully vague regarding
capital cost and interest charges, but at present on these

.'factors tidal schemes must stand or fall; nobody says

that power cannot be generated. No amount of pretty

talk and fashionable " eyewash " will prevent the pro-

verbial " brick " coming through the gold foil if the

scheme is not sound economically. The capital cost of

works and machinery has gone up four to six times, and
the interest on Government-guaranteed securities has

about doubled, therefore interest charges must be

reckoned as eight to twelve times those required in pre-

war times; coal has gone up three to four tinjes in most
places. After allowing for the smaller capital cost of

a steam power station, especially with, say, 25,000-kW
sets, as against, say, l,.')00-kW low-speed water turbine

sets with gearing and d.c. generators, rotaries, and
other stand-by plant, things begin to look a little un-
comfortable. It is exceedingly difficult to-day to get

heavy manual outdoor work carried out efficiently, even

by able-bodied unemployed, as has been shown in iron

ore mines and in reclamation work on the East Coast.

If machinery has to be used in large cjuantities, then the

politically attractive unemployment relief idea largely

falls to the ground. The capital cost, energy losses,

and salaries bill for miles of low-speed turbines witli

silty water, the d.c. generating sets and gearing, the

rotaries, step-up transformers, and the capital cost and
low efficiency oi the storage system capable of dealing

with the maximum demand must make a " poor show "

when capital charges are honestly allotted. No com-
parison has been given regarding the cost of power
generated from steam in the Wye district with duff coal

or inferior fuel.

. If the scheme seems sufficiently attractive from the

political point of view, and that is the main thing that

counts nowadays, the matter will be settled by the party
Whips after a report, perhaps by a conveniently

packed Commission, and not by impartial engineers

of world-wide experience of actual water-power develop-

ment. From beginning to end the whole scheme opens

the door for log-rolling and chicanery ; the original
' pamphlet, with its gush and political hints, indicates

that very definitely. If the capital cost of the electrical

branch comes out too high, millions will be debited

to the wonderful dock scheme (as illustrated), to the

motor road, or to the quadruple rail connection to

carry the Welsli coal, or as a- last resort, to the indus-

trial Garden of Eden. If the scheme begins to fall flat,

then opposition will he called lack of sympathy for the

(unemployable section of the) unemployed.

It should be noted that with electric traction from,

say, Patchway to Newport, the traffic tlirough the Severn

Tunnel could he largely increased; that a new bridge

near Berkeley, or even a reconstructed Severn Bridge

would carry motor traffic from places east of Swindon
to South Wales by a fairly direct route, and that if

the traffic from Devon and Somerset to South Wales is

so great, it is remarkable that more ferry traffic does

not take place.

Given honest dock labour, existing ports could carry

much more traffic than they do : without the recon-

struction of the Severn navigation and connecting

canals, large barges of the Continental type could not

reach the Midlands. No doubt, however, such prizes

from the Geddes "Christmas tree" will be dangled

at the critical moment before the gullible public.

No real estimates of capital cost are given in any
of the three papers, although in the first, presumably

by pure intuition, the cost of energy generated is

stated to be something over id. a unit, the available

power being there stated as half a million with a peak

load of a million horse-power. In these days other

people's money is mere dross, especially when handled
through mushroom syndicates, and to the modern type
of Government post-war official, details and estimates

are superfluous, for obvious reasons.

In the old days, when a rank swindle was to be pro-

moted it was usual to give some figures (even if con-

veniently ' faked "), and lists of other companies and
schemes were given which, more often than not, for

reasons naturally undisclosed, were not comparable with

the scheme to be " puffed." In the first inspired Severn
puff a list of large water-power installations was given,

no mention being made that none of these were tidal

schemes, and it was not stated that in capital cost a

waterfall plant was not comparable with any tidal

plant, full use being made of the now fashionable

economic " suggestio falsi," although in the committee's

report, which the general public is not likely to read,

the absence of existing tidal schemes is pointed out.

It should be noted that there is nothing new about

the study of tidal schemes ; something like two hundred
patents have been taken out at home and abroad, and
the reason why nothing was done before the war, when
an honest day's work was conceivable, and Government
money was available at about 3 per cent., and money
for sound independent schemes at about 4 to 6 per cent.,

was that such a scheme could not be made to pay even

in places where coal cost 30s. a ton or more. It should

be pointed out, however, that at that time the nation

liad not available the services of the Transport Ministry

with its " distinguished engineers," or the Water-

power Committee of specialists, the simultaneous assist-

ance of the Central News, or the creative ability of the

engineering artists on the staff of the Daily Mail, let

alone the "taxpayer's joy," the Government Wire-

pulling and Publicity Staff " Unlimited.''

The French Government, which has at its disposal

some of the most distinguished water-power engineers

in Europe, has not filled the popular Press of Paris with

company promoters' "tosh" first, and then begun to

look into such minor details as capital cost afterwards,

but has voted a sum of money for experiments on tidal

turbines and tidal schemes, and the question is being

examined by engineers whose names carrj' some weight

in connection with water power. Such methods would

naturally not appeal to those whose existence in Govern-

ment employ has to be justified bj' advertisement; the

French Government should send over to Whitehall to

learn how to do these things properly. It is interesting

to note that most schemes of tidal power abroad are

l)ased on double reservoirs and not on the single dam
system.

In the past Government interference has been little

less than disastrous to the electrical industry, and if

the way in which the Severn scheme has been put forward

is to be taken as a guide for the future, the less White-

hall interferes the better; if the scheme is sound, men
of action will be found to carry it through; if it re-

quires Government fireworks to make it popular, it

ought to be left alone.

Until a comparatively high-speed, variable-head tur-

bine with a constant speed, or a simple reliable generator

producing three-phase current with a constant periodi-

city with a variable speed is invented, it is very little

use talking about a Severn scheme, especially as long

as interest on money remains at its present level, and

labour refuses, even with periodical bribes, to do an

honest day's work. There are few schemes in which

engineering and finance are so completely intertwined

as a tidal power proposition, and judging by the way it

has been " boosted," for ulterior motives, one is entitled

to say that " fools rush in where angels fear to tread."

A mixed scheme In which a railway, a roadway, a dock,

an electricity supply, and unempkyment are mixed up

should be handled only by men of absolute impartiality

with a reputation for large general engineering and

hydraulic power schemes ; and apart from a grant for

independent study, no more advertising "stunts"

should be allowed until figures and plans are produced

and published which will bear investigation.
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THE ELECTROLVTIC SFERILISINQ

OF WATER.

THE FARADAY SOCIETY.

[COMSIUNICATKI).]

It IB interesting to note the keen f;o-ahead methods of our

Colonies. Towards the end of the war period, a large

Colonial dairy, having seen an account of the electrolytic

sterilising of water, telegraphed without further parley for a

plant to be sent out, which was the forerunner of many

similar installations. In this country there is a much

larger field for water sterilising, yet it remains practically

untouched.

There are many systems to choose from, bat the elec-

trolyser has strong claims for favourable consideration.

Bleaching-powder solution and chlorine gas have been

employed with success, but they impart a nauseous taste to

the water, calling for a further dechlorinating process,

which is unnecessary where the type of electrolyser which

])roduces neutral hypochlorite is employed. The hypo-

chlorites are essentially unstable, particularly so when
neutral, and for this reason they are eminently suited to the

sterilisation of drinking water, as any slight excess

employed—and it is necessary, for complete sterilisation, to

employ an excess—which does not combine with organic

matter is quickly decomposed by sunlight into hydro-
chloric acid and oxygen ; there is then no free chlorine

left to impart an unpleasant taste to the water. The
amount of hydrochloric acid in the water is negligible ; the

total quantity ol hypochlorous acid employed is only 0"5

part per million, and by far the larger portion of this com.
bines with organic matter, leaving probably only 1 part in

10 millions to be decomposed.

The importance of pure water in industry is not always
readily recognised, particularly where it is fairly clean ;.yet

water which is charged with peaty or vegetable matter is

kaown to be a fruitful cause of pitting and corrosion in

boilers. Water drawn from reservoirs where weeds flourish

is unfit for humidifying rooms where manufacturing pro-

cesses are carried on, as it is apt to impart an unpleasant
odour to the air ; such water is also unfit for making tea,

or drinking generally. Where there are weeds there will be
snails, and other organisms ; the snails get into the pipes

and under valve seatings, the weeds are drawn into the
pipes and choke them. The transparent eggs have been
known to produce strange markings on cloth which is being
linished. and mildew spores carried by water cause trouble
in the material under treatment, and in the woodwork cf the
establishment.

Water which is clear and free from odour, is often
seriously contaminated, and is the means of spreading
epidemics ; cattle drinking it apparently do not suffer, but
cows convey the diseases in their milk. Fluke in sheep is

liable to be conveyed by water, hence the farmer, quite as
much as the manufacturer, has every reason to examine the
purity of his water supply. Electrolysers can be profitably
employed wherever there is a few horse-power to spire,
as rough coarse salt, the other requisite, is always available.
Skilled supervision is not demanded : ordinary tteady
workmen a-s a rule are perfectly capable of attending to the
plant.

There are many other uses to which this harmless
sterilising agent may be put. For example, a little of the
liquor added to the water employed in washing bacon assists

in removing the slime and rancid flavour ; it also prevents
fish from becoming tainted so soon in hot weather, and this
process is preferable to some of the methods employed.

The electrolyser is largely employed in laundries, the
liquor used being an excellent bleaching agent, which does
not injure the clothes, and removes the odious smell of
perspiration which remains as the result of imperfect
rinsing. In hospitals it sterilises infected clothing, and the
liquor is used for flushing drains, replacing expensive
ilisinfectants. For bleaching cotton and linen, it rivals the
old grass bleach, and it is also the most suitable medium
for tileaching cotton-wool, surgical gauze, &c.

The Atomic TaEOKy anu the Structuiie of Iron.

A PAFER presented to the Faraday Society at the December
uieeting by Prof. E. D. Cami'BELI., of the University o£
Miclii^an, on " A Force Field iJissociation Theory of Solution
Applied to some Properties of Steel," led to an interesting dis-

cus.sion on atomic structure generally. The paper was pre-
sented and the discussion initiated by Dr. A. JS. Oxlev, who
has in recent years put forward suggestive ideas on the struc-
ture of the atom which physicists will have to take seriously
into ciiusidcration.

The central idea of Prof. Cani))l>i'll's paper is that steel is a
.solid solution of carbides in iron, anrl that there is no essen-
tial diflerence between a liquiil siiliitii>n and a .solid solution.

He considers that the usi' of tlii' latt<'r term is largely to blame
for the uimecessiiry obscurity that has arisen as regards the
constitution of alloys, while a subsidiary cause has been the
ililTerence in the nKxIe of expressing the composition of alloys

and of ordinary .solutions. In the former case percentage by
weight has been the vogue; in the latter the far mori:
scientilic procedure has been adopted of molecular or atomic
concentration per unit volume. The transformation from
one to the other is a simple process, and Prof. Campbell re-

draws a portion of the ordinary iron-carbon diagram with
composition expressed in milligram atoms per centimetre cube.
It is not, however, the Arrhenius di.s.sociation theory which
J'rof. Campbell adopts for ordinary solutions and applies to the
case of steel—he considers that entirely untenable for a solvent
that is not a dielectric but a conductor. (J le overlooks the fact

that this con.stitutes a genuine dilfereuce between an aqueous
solution and an alloy.) Instead, a theory first put forward in
1915 independently by Prof. E. C. C. Baly in this country and
Prof. Campbell himself in America is described, and shown to
be closely applicable to the case of steel and capable of explain-
ing its properties, and in particular the elVect of the alloying
constituent on its electrical resistivity. This so-called " Force-
Field Dissociation Theory " postulates that in a molecule the
electromagnetic field of force associated with the constituent
atoms is normally closed in combination in the molecule. In
.solution, however, the force field is more" or less opened out by
the solvent, to a degree depending on concentration and on
the composition of .solvent and solute. It is to the field of force
thus set up outside the molecule of solute that the reactivity
of ions is due, and not to electric charges as in the Arrhenius
theory. It is the products of ionic dissociation of carbides in

solution vi'hich react when a p.d. is set up in steel, and
electronic motion of electricity is converted into atomic or
molecular motion of sensible heat, w'hile conductiUice of the
electric current takes place through the solvent iron. Thus the
products of ionic dissociation in a metallic solution are capable
of reacting with electrical energy just as truly as are the ions
in an aqueous solution, but the result of the reactivity is elec-

trical resistance in the former ca.se and conductance in the
latter case; the reversal of the phenomena being solely due to

the solvent being a conductor in one case and in the other a
dielectric.

Dr. OxLEY, in comjnenting on Prof. Campbell's theory,
agreed that a stray electromagnetic field would exist outside
but clo.se up to an atom or molecule that on the whole was
electrically neutral, but he did not think that force field waa
competent to account for the phenomena of solution

—

Arrhenius's dis.-^ociated ions were required in addition. That
he thought was proved by the evidence for the lattice structure
of crystals which the well-known work of the Braggs had led

up to. On the other hand, the phenomena of diamagnctism
and paramagnetism did require that in an atom there should
reside sometliing which acted as a unit of magnetism, a mag-
neton, as well as the electron unit of electricity. Thus, the
Rutherford-Bohr " .solar .sy.stein " atom, which admirably
explained spectral phenomena, failed utterly to account for the
dianiagnetic or paramagnetic properties of matter. Dr. Oxiey
then outlined his own modification of Langmuir's cubic atom
theory, which imagined that the nucleus and electrons were
arranged in a sort of cubic formation, the electrons being at

the corners of the cube. This theory bad been brilliantly

successful in explaining chemical affinity and many physico-
chemical properties of matter. It was only nece.s.sary—Dr.
Oxley suggested—to suppo.se that the electrons instead of being
fixed rotated in tiny orbits round their central positions, or
were themselves little vortices or rings, to have the required
unit of magneti.sm. and it could easily be seen how the mag-
netic properties of matter would fall into the .scheme. Unfor-
tunately, to work out this theory completely and quantitatively
Iiresented formidable mathematical ditliculties at present.

The all too short remainder of the evening was given to the
hearing of a very excellent and suggestive paper bearing on
the same .subject by Mr. \. I,. Norbirv. entitleil " The Elec-
trical Resistivity of Dilute Metallic Solutions." It is of in-

terest to note in passing that Mr. Noibiiiy pacr Prof. Campbell
strongly advocated the retention of the term and the idea of

solid solution—to distinguish it from the liquid or molten
metallic solution. The starting-point of Mr. Norbury's conce|)

tion of metallic solid solutions—or alloys—is the well-known
fact that a small quantity of impurity in .solid solution in a

metal causes a large increase in the electrical resistivity of a

pure metal. With enormous industry Mr. Norbury has col-

lect-ed all existing data in this connection and plotting resis-
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tivity against composition expressed in terms of atomic concen-
tration (in this he yields to Prof. Campbell's requirements) he
has arrived at relationships of very great interest.

Dealing for the moment with individual alloys, we find a

broad distinction between those in which the constituents are

mutually insoluble and those in which continuous solid solu-

tions are foi'med. In the former case each crystal grain may
be regarded as a .separate conductor. In so far as the arrange-
ment of grains tends to be in tlie nature of conductors arranged
in parallel the conductivity is a linear function of the com-
position; in so far as they tend to be arranged in .series the
resistivity is a linear function of the composition. In the latter

case the initial additions of solute normally cause a linear in-

crease in the resistivity of the metallic solvent. Cold work and
variations in grain size have little effect on the resistivity of

pure metals. In the case of binary alloys the grain size has
an increasingly large influence, as the number of atoms form-
ing the cry.stal boundaries becomes comparable with the total

number of atoms present.

The most important section of the paper dealt with the effects

of various elements in the resistivities of iron, nickel palla-

dium, platinum, copper, silver, gold, magnesium, cadmium,
sodium and potassium. The generalisation arrived at will be
best af^reciated liy reference to the accompanying figure. The

»
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valves. The inessa(!e is first tranalated into the Morse code
by perforating a strip of paper in a keyboard device so con-
triveil tluit each key punches the strip, by nuans of a solenoid-

operated mechanism, with the Morse equivalent of the letter

in ([Uestion. 'J'lie .strip i.s fed to the transmitter which sends
out AIors<- dots iiud dashes, the latter actuating a transmitting
contact maker. Several sizes of transifiitter have been
developed, including one which is worked by an electro-

pneumatic relay and which is capable of dealing with as much
as -W k\V : it has eight sets of contacts each breaking under
an air blast. Kcception is by thermionic valve, and the in-

coming me.-ssages are amplified con.siderably by means of valves
in cascade. C'urrent impulses are thus supplied to the relay

magnet of a freed receiving perforator of the same type as
those used in line telegraphy and oixnatcd by compressed air;

the working speed may be up to 'M words per minute. This
is an interesting device, but an electrically-driven jiAttern is

now being produced on a mechanical principle which is stated
to lie .simpler, more compact, and which will dispense with the
use of compres.sed air. The strip from the receiving perforator,

still in the Morse code and the exact counterpart of that used
at the transmitting station, is next fed to the ('reed ])rinter for

translation into Roman characters. This is a purely mechanical
device, and forms an automatic typewriter controlled entirely

by the jiosition of the holes in the perforated strip; the work-
ing speed is 120 words per minute, and it is a remarkable
piece of apparatus. The whole apparatus is Jiiven by an elec-

tric motor, so that no external source of compressed air is

required, .^n improved form of printer has also been developed
which doi's not employ compressed air. is more compact, and
has a higher printing speed, but it has not yet been adapted
to wireless rec'cption. The Creed system of uireless reception,

using compressed air, is capable of dealing with a transmission
speed of ]M0 words per minute. This speed is in excess of that
of the printer, but the improved printer will be able to keep
pace with the receiver and deal with a 50 pei- cent, increase in

transmission speed.

T^E Cambridge & Paul Tnstkument C/O., Ltd:, l.iesides other
instruments, included in its exhibit a Roscidiain inverse rate
recalescence curve tracer (tig. 4). which was designed to allow
of the semi-automatic plotting of " inverse rate " heating and
cooling curves. In such curves the quantity plotted is the
time taken by the specimen to heat or cool through successive

action for a definite period before the pen arm is allowed to
start on its return journey. The two-speed arrangement
is secured by mounting a second driving disk of sniallcr dia-
meter on the same spindle as the (irst. The wooden bar is so
sha[X'd that for a distana- equal to half the width of the drum
it bears against the large disk, but after that the bearing
is upon the small disk, with a corresponding reduction in
Cho speed of travel.

The machine running recorder exhibited was designed for
Mes.srs. J. & A. D. fSrimond. Ltd., Dundee, for recording
the numljer and duration of stoppages of .50 textile machines.

, Each machine is connected up to the instrument in such a
way that when the machine stops an electrical circuit is

c()mpletc<l to contacts in the instrument, each of the 50
machines being connected to one of the 50 contact studs
arranged in a circle, as seen in lig. 5. .V rotating switch runs
over the .50 contact studs, being driven by a small electric
motor of i h.p., and so geared that it passes over all the
contacts once in six seconds. The records are made on a
continuous paper chart, passing over a brass cylinder, by
means of an inked roller carried at the end of an arm swinging
across the surface of the chart. A cam on the main spindle
which carries the rotating switch cau.ses the recording arm
to swing completely across the paper from right to left as the
switch passes across the 50 contacts, and returns the arm to

the extreme right-hand position before the switch again starts

to travel across the contacts. If none of the lontacts is

energised, i.e., if all the machines are in operation, the inked
roller does not touch the chart, but when the circuit is com-
pleted by th<' .stop[)age fif one of the machines, an electro-

magnet on the recording arm is energised, causing the inked
roller to be momentarily pulled downwards and mark the
chart. If this contact is still closed when the switch next
passes the corresponding contact stud, the roller will be once
more pres.sed on to the chart, which is moved forward a short
distance after each revolution of the contact switch. Con-
sequently a series of marks, forming a straight black line

on the chart, is made during the whole time any machine is

out of operation.

The instantaneous photometer shown was designed for the
Admiralty in conjunction with the staff of H.M.S. Vernon for
measuring the instantaneous candle power of an electric lamp
when it is lighted up or going out. The comparison is always
made with a similar lamp. whi<di hns been previously cali-

Fia. 4.

—

^The Ecslnhain i'LorriNO Chronograph.

equal temperature intervals, and the use of this instrument
does away with the laborious plotting by hand of the time
intervals obtained by the use of an ordinary chronograph.
The recorder consists of a revolving drum, carrying a chart,
over which the rec(jrding pen moves at a definite rate. At
the end of each time interval, when the observer taps a key,
the pen marks the chart, indicating its position, and is

immediately afterwards returned to zero, while the drum
is simultaneously advanced one .step. After a short period of

rest, introduced in order that the times of the forward
movements of the pen shall not lie altered by the varying
limes taken by the pen in returning to rest after long or
short deflections, the pen once again moves forward at a

.steady rate until its progress is stopped by the observer again
tapping the key at the end of the next temperature interval.
Curves are obtained On an open .scale, the late of travel ol'

the pen being usually 3 mm. jwr second. .A two-speed arrange
ment is, however, provided, to reduce the speed of the pen
t(> one-quarter of this when the pen has reached the middle
of the drum. This is necessary on account of the fact that
long arrests in the heating or co<jling process m;iy occur, and
during these the pen at the normal rate of travel would be
carried a greater distance than the width of the drum.

The details of the driving mechanism are as follows : Two
vertical spindles, each canying small disks, are revolved in
opposite dufctions at constant sjieeds. the sliced in one ca.se

Ix'ing more than ten tunes that in the other, of whicti the
jkuiphery moves 3 mm. per second. Running on guides
between these two disks is a light wooden bar. carrying the
pen, below which is the drum. Normally, the bar is" held by
a .spring against the slowly moving disk, and the pen travels
outwards over the surface of the drum at the rate of 3 mm.
j)er second. When, however, the tapping key is pressed, an
electro-magnet is excited which overcomes the tension of the
spring and pre.s.ses the bar again.st the quickly moving disk,
ciiusing it to return at high speed to the zero position. In
Old.T to provide the jieriod of rest referred to above, the
eli'Lliir magnet, being once excited, is t-aiised to remaui in

FlO. -Machine Rhnnino Recobuer.

brated with varying currents in an ordinary photometer. The
lamp to be mea.sured is placed in an upper box and the com-
parison lamp in a lower box ; the comparison lamp is then
run steadily with different currents below and up to its normal
current. The insides of the boxes are painted white, and
the two lamps illuminate slits covered with opal gla.ss. Dis-
regarding the effect of the shutter for the moment, light from
these two slits passes through two cylindrical prisms with
vertical axes to a double prism with horizontal axis in the eye-
piece, and the light then jxisses in two nearly parallel beams
lo the eye. The latter prism is observed through an ordinary
eyepiece, so that the observer .sees two adjacent rectangular
lields. the upiJ<>r illuminated by the lower comparison lamp,
and the lower i)y the lamp under test. The revolving shutter
carries another pair of slits. Light only reaches the eye when
file two pairs of slits come into line with the eyepiece, so that
the eye only perceives flashes lasting about n. 11(11 second. The
iwo revolving slits are independently adjustable on both sides
.so that the two flashes can be made siniult^iueous and of

equal duration. To avoid carrying the ob.sciiring screen com-
pletely round, a second shutter ol)scures the lamps when the
I'evolving slits are far away from their operatmg position,
the secondary shutter being opened by the revolving slits in
gixxl time before the slits themselves come into action. The
revolving shutter also carries a cam which ojierates the switch
controlling the lamp under test. The contacts are carried
on a large wheel under the revolving slit. By rotating this
wheel the position of the contacts is moved so that the cam
lights up or. alternatively, switehes off the lamp at a varying
interval before the shutters open. As the motor revolving the
shutter and cam is fitted with a centrifugal governor, the
speed of revolution is constant at .30 r.pm., and the wheel
carrying the contaets can be calibrated accurately in units
of time. One half of the wheel is ralibrafed with white
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figures in hundredths of a second, fi-om to 1 second, repre-

senting intervals of time after lighting up, and the other half

of the wheel is smularly cahbrated in red to represent intervals

of time after switching off.

Other instniineuts shown were totally-enclosed pyrometer
indicators, a MeUregor-Morris anemometer (Euic. Eev., Sep-

tember 10th, 1920, p. 345). a " Cambridge " thread recorder,

a six-string galvanometer, an electrical CO, indicator (Shake-

spear patent), Ac.

The Cox-Cavendish Electkical Co., Ltd., e.xhibited X-ray
equipment for the routine examination of materials of low

density by means of a conveyor band which is made to pass

beneath the screen. A new X-ray plate was also shown by the

use of which it is claimed that exposures may be reduced to

l/25th of the normal.

Messrs. Cuthbkkt Andrews's exhibit consisted of a show
case containing a number of modern X-ray tubes of British

manufacture, together with protective devices, such as aprons,

gloves, masks, &c. There were also shown electrodes for use

in high-frequency treatment, and an improved Walter pattern

of penetrometer for estimating the penetration of X-ray tubes;

a practical demonstration of the making of small pieces of

bench-blown gla.'ssware was given.

The Foster Instrument Co.—Everything on this firm's

stand was shown working. A portable pyrometer indicator of
" Besiiia " construction, was mounted upon a " bumping

"

stand to demonstrate its robustness; it was calibrated for a
Hoskin's alloy thermocouple outfit. A special spring mount-
ing was utilised in the millivoltmeter shown to provide a
very open scale, allowing fine readings without the errors

possibly introduced by set-up zeros; the readings may be
made with ease to 0.2 per cent, of the scale. The instrument,
which was fitted with an enclosed rotary .switch and a lamp
for illumination . was mounted on a swivel bracket and
calibrated as an indicator for platinum-platinum-rhodium
thermo couples. Various other pyrometric outfits and acces-

sories were shown in addition to a Humfrey autographic
notched bar and an Eden-Foster repeated impact testing

machines.

Messrs. Crompton & Co., Ltd., claim special advantages
for Robertson's combination bridge and potentiometer, which
was designed tor educational laboratories to meet the double
purpose of an ordinary four-gap slide-wire bridge and a simple
form of potentiometer; the list of experiments which can be
carried out by means of tlie apparatus is extensive. The
stroboscopic vibrator that was demonstrated consisted of an
electrically-maintained tuning fork of large size, which was
arranged to periodically admit light to the eye or .to the body
in motion. It can be driven by energy derived from two
storage cells, and can be started by gradually turning the

regulating screw until the platinum contacts touch, and the

amplitude of the vibrator can be adjusted by the same screw.

Each limb of the fork is sunuouuted by an aluminium vane
in which slits are cut; by means of two thin slits, each equal

to the amplitude of the arms, placed directly opposite when
the fork is at rest, slit vision can be obtained giving glimpse
frequencies of 12,000 • per minute. By means of the second
slit, which is normally covered by the edge of the vane, but
which is periodically uncovered when the vibrator is in action,

edge frequencies of 6,000 per minute can be obtained. The
firm's low-voltage potentiometer for pyrometry has several

novel features, the chief of which is that the standard resist-

ance coils are made of mangauin, and all the connecting
studs for contacts of copper, thus ensuring freedom from
thermo-electric forces within the instrument itself.. The
range is up to 20 mV, but a change-over switch is provided

for converting the instrument into a standard potentiometer
with a range up to 2 volts. The Kelvin bridge shown had
both variable ratios and variable standard. Variation is

obtained by means of switches under glass, and the coils and
slide are inside the box, but can be inspected by removing
the sliding bottom.

Messrs. Everett, Edgcumbe At Co., Ltd.—This exhibit,

although not as large as we have known it in past years,

nevertheless showed a wide range of measuring instruments,

from the 2-in. dwarf pattern for X-ray and medical require-

ments to the IS-in. illuminated-dial sector for use in large

power stations. The " Metrohm " insulation testing set, in-

corporating a self-contained hand generator, has a particularly

long and open scale, and the " resistance metrohm " or direct-

reading ohmmeter can be supplied for any range of resist-

ance. Other exhibits included frequency meters of the

moving-iron and resonance types, rotary synchronisers, relays,

graphic recording instruments, and measuring instruments

of various patterns. The " rotary " pattern of power-factor

meter is particularly suitable in cases where the flow of power
is liable to change its direction, and the precision with which
the reed is picked out in the vibration tachometer, which is

based on the principle that the speed of a rotating machine
is determined hv the vibration of a tuned reed resonating

with the periodic vibration of the machine, is remarkable.
The " Luxomefer " hand photometer, by means of which
candle power, illumination, brightness, and window eflRcien-

cies can he measured seems likely to be of considerable

. assistance in connection with factory lighting. Tt is claimed

that the ins|ruinent affords a reliable guide to the efficiency

of daylight illuKiination.

The Weston Electrical Instrument Co., Ltd., •xhibitad
pivoted moving-coil and dynamometer types of labomtory in-

itruments with an accuracy, it was claimed, of at least 1/10
of 1 per cent, either in d.c. or a.c. circuits of any frwjuency
up to lyy cycles per second. Portable precision current and
potential transformers were shown for use' with the standard
testing and measuring instruments; the latter are said to

have a normal accuracy of I per cent, of the full scale reading.

Other exhibits comprised pyro milli-voltmeterg for use m
connection with thermo couples, and sensitive pivoted moving-
coil micro-ammeters, in addition to various patterns of d.c.

and a.c. switchboard instruments, and thermo ammeters and
galvanometers for radio frequencies. The miniatur* precision

d.c. instruments showed exceptional mechanical construction

and finish ; the moving system weighs only about 5 grains, and
. the pointers used are made of specially drawn alunainium
tubing which has a wall thickness of under 0.001 in. The
tail of the pointer is 0.01 in. in diameter, and is threaded with
500 threads to the inch, so as to carry the small balance

weights which are used for the accurate balancing of the

movement.

The Zenith Mandfacturins Co. showed a range of stendard

resistances of various types, and tandem projector-arc re-

sistances arranged to work two arcs alternately and maintain

the load constant on the generator. Magnetic rectifiers were
shown in operation ; they are suitable for rectifying either

one or both halves of the complete a.c. cycle, and the latest

pattern is fitted with a device which ensures that the charg-

ing current will flow in the correct direction independently

of the way in which the accumulator cells are connected as

regards polarity.

The Concordu Electric Wire Co., Ltd., had a show case

containing wire suitable for a variety of uses and covered

with different substances. Samples of nickel-chrome wire

and ribbon such as is used in the manufacture of elements

for heating and cooking apparatus were also on view,

(T(i he ouiwliideil.)

THE GERMAN ELECTRICAL AND STEEL
COMBINATION.

The shareholders in the two German electrical companies
which are entering into a community of interests with coal

and steel companies—the Gelsenkirchen CoUiery Co. and the

Deutsch-Luxemburg Mining & Ironworks Co.—have now ap-

proved the terms of the agreement of the proposed associa-

tion. At the meeting of the Schuckert-Electricity Co., on
December 28th, the method of pooling the net profits was
explained. It was stated, for instance, that the Gelsenkirchen

Co., the Deutsch-Luxemburg Co., and Siemens & Halske Go.

would each receive lUO parts of ttie profits, while the Schuc-
kert Co. would participate to the extent of 45 parts. The
meeting decided to issue 6 per cent, preference shares for

70.000,000 marks.
"The speech delivered by Herr C. F. von Siemens at the

meeting of the Siemens & Halske Co., on December 28th, of

which an abstract is given below, should be premised by an
explanation of the terms used with reference to vertical and
horizontal communities of interests. The latter_ are associa-

tions of interests of firms producing the same or similar classes

of products, while the former comprise amalgamations or

interconnections of works whose products complement each

other, and lead from raw materials up to highly finished

manufactures. The meeting sanctioned an increase in the

share capital by 4,000,000 marks to 130,000,000 marks, and the

issue of 6 per cent, preference shares for 130,000,000 marks.

Herr von Siemens's Views.

Herr C. F. von Siemens, dealing flr.st with the advantages

expected from a close co-operation between various branches

of industry, stated that the solution of coming years and the

distant future w-as represented by the highest technical de-

velopment of material taking into consideration that its final

object was the maximum economic utilisation. In such

technical progress would also be found the economic forces

which would render it possible again" to takeup the content

in the markets of the world, and combinations must take

place for that purpose. It would, however, be impossible to

decide in general whether the vertical or the horizontal

structure was the more correct. The company had reached

the conviction that in the present case, and without falling

into the eiTors of a fixed mould, the principle of the vertical

combination must be adopted, as it was necessary in present

times, both for the producer of raw materials and of semi-

finished products, to occupy himself more fully with their

conversion into manufactures. At present, when intelligence

and valuable human labour only remained in their posaession,

they must take care that the little material they could derive

from the soil was placed on the world's markets only in a

highly improved or finished condition embodying a lot of

labour. It would be impo.ssible for the Germans to r-reat*'^ a

world mono|ioly. At the moi»t they could build nf artificial

iflonopojies in the countrv, but onlv in certain cases woula

these obfein a better utilisation of the ma-terial, and thereby
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a cheapening of the final product. A combination in common
progressive work between individual vertical members of

industrial life was no monopoly and no restriction of any
kind whatever; it sought for its superiority in free competi-

tion at home and abroad solely in technical and economic
perfection. An inland monopoly would only receive an in-

centive to progress when it had to fight against other foreign

monopolies in the world's markets.
Coming to consider the essential points of the agreement

forming the community of interests, Herr von Siemens ex-

plained that unceasing co-operation could only be guaranteed

when an internal economic unit had been created which
worked solely according to technical and economic points of

view, and excluded separate linancial interests. As a cxm-

sequence the fundamental tendency of the agreement was
that all the companies could only have a common economic
object; and precautions had also been taken that separate

advantages could not be created through a dissolution. The
common economic interests would be formally watched over

by a head organisation bearing the name of the Siemens-
Ehine-Elbe-Schuckert Union, which would be siwcially con-

cerned with the guiding lines for the general business policy

and the financial measures. In the first place, consideration

had been given to the necessity of leaving freedom of

action t« the individual members, and therefore the feeling of

responsibility of their managers was fully maintained. The
internal co-operation was to be attained by an interchange

of directors between the companies. As to the qiwstion of the

distribution of profits, the chairman stated that precise values
could not be determined in present times owing to the con-
tinually changing values. It had, however, been agreed that
each partner should have the same share in the financial
proceeds with the exception of the Schuckert Co., which as a
result of being a smaller undertaking, would receive 0.45 of
one share instead of a full share.
The chairman proceeded to state that the community of

interests conferred an enlarged security on the shareholders,
as the risk was divided in a double respect, namely, according
to professional and territorial points of view. If political diffi-

culties arose in one part of the country which hindered an
economic conduct of business, it could probably be assumed
that this would not be the case in other districts, and the
industry would be maintained at least in some parts of the
community. Financial economic advantages would result from
the better distribution of the stocks of raw materials and ot

semi-finished products. There was no intention of obtaining
the requirements of one undertaking exclusively from the
others. The mutual requisitions of materials in the best
case would only fonn a small part of the total production ot

the individual members, but the agreement ensured the
procuring of raw materials in times of extreme scarcity. In
conclusion, the chairman expressed the hope that through this

close connection between the old Mark, Rhineland. and South
Germany, a new bond would be formed between important
parts of the country, which would show the world that the
Germans were united and wished always to remain united.

NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are inrited to i-iibmit particulars of new or improved devices and apparatns, which will be published

if euMiidered of sufficient interest.

A Handy Concrete Mixer.

Labour is such an important item in present-day building
costs that it pays to use machinery even on a comparatively
minor operation. That this is being recognised is proved by
the popularity of small concrete mixers, which are being
successfully used under circumstances which would have been
considered impossible a few years ago. The Westminster Elec-

tric Supply Corporation, Ltd., has recently purchased a Jaeger
concrete mixer for use on the building and street works which
the company has frequently to carry out; the Corporation
imdertakes its own contracting, and the accompanying illus-

tration shows the mixer iu use on the reconstruction of the

with a gap between. The electrodes are connected to outside
brass caps a? each end of the tube. The simplest type of these
contactors is operated by being tilted so that the mercury
makes and breaks the circuit between the electrodes.

Fig. -.\ Mehcurv CiucuiT Breaker.
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they are required to gauge. A.a diameters are adjustable,
these anvils have only to be correct in form of thread and
pitch. The second set of anvils is cleared on the major and
core of the thread, so that they only test the effective diameter
or flank of the thread to be ;,'auged. This feature overcomes
one of the chief faults of the ring gauge, viz.. the passing
of screws with threads which are too thin for mechanical
strength. By adjusting the.se " no-go " effective anvils below
standard size to .some pi'edetermined amount, it is possible to

set the limit on the thinning, or decrease of effective diameter
below which the " no-go " anvils will pass over the work,
and so reject it. If the work also fails to pass the first set

of anvils, the operator can hold the gauge up to the light,

with the work between the anvils, and see exactly what
clement of the thread to be gauged is in error. With a weekly
inspection of the gauges, there never need be an error, it is

claimed, greater than .(KIO'2 between the set-up gauge and the
hardened ground standard. The gauge is sealed by means of

lead seals pressed into position by a special press which can
be locked. This press indents the users' monogram in the
lead seals, and it is impossible to remove it without
detection. The adjusting screw is underneath the locking

screw, which in turn is under the lead seal, so that no screw
or pin is exposed, eft'ectually preventing any pos.sibility of

tampering therewith.

An Opal Glass Gasfilied Lamp.
As has been the case with a great many more inventions,

the gasfilled lamp has been badly abused, at any rate as
regards its smaller sizes, by being employed without any
sort of diffusing device to relieve the eye-straining glare. In
there circumstances we are pleased to hear from Taw
Edison Swan Electric Co.. Lth., of Ponders End. Mid-

FiG. 4.

—

The " Fullomtf. " G.4.sfiixhd L.^Ml

dlesex. that it has placed a lamp (fig. 4) on the market
to remedy this rather serious fault. This lamp, called the
" Kullolite," is made of opal glass, giving perfect diffusion
of light. The surface of the globe is smooth, and the dust-
collecting defects of sand-blasted or acid-treated glass do not
appear. The new lamps are manufactured in all standard
volt.-iges and ratings up to 'JX) watts.

CORRESPONDENCE.
Lttttrt received by ut after 6 P.M. ON Tubbday cannot appear until

tht following week. Correspo-ndents should forward their communi-
catiom at the earliest possible moment. No letter can be published
unless we hare the writer's name and address in our possession.

Home Lighting Economies.

Has not your correspondent " E. R." turned down Voltman's
suggestion somewhat reproachfully?

I have had this system in successful operation in my house
for at least five or six years, during which the only attention
1 have found necessary is the occasional topping-up of the
i-volt accumulator. I use 6-volt steering-pillar lamps, and
my 60 ampere-hour cell is not only in circuit with the whole
house lighting, but also with my heating circuit.

My use of the cell being practically continuous (for back
hall and landing lights, which are, of course, only intended
to render " darkness visible "), I find that I never require to

use the change-over switch provided for cutting the cell in

and out of charge.

In addition to operating small lights, as above, and for

cupboards, &c., I also run my clock, and see no reason why
I should not operate the bells, except that the wiring for them

is imbedded in the plaster, and appears to be of inferior
insulation. I have found the cell u.seful for a safety lamp on
my iron circuit controlled by a d,p. switch, one pole on the
power main and the other on the cell. This was the only
apparent solution to repeated failures of shunted lamps, and
some warning is essential with electric irons.

I have been careful to insert the cell and connections in the
neutral wira. so that ordinarily they would not be subject

Diagram of Connkctions.

to any potential difference much above earth, and in the
unlikely event of rise of pressure on this otherwise neutral
wire, the fuses on the cell connections would be blown before
any weakness on them could let a dangerous current pass.

The cell itself stands in the usual insulated tray, and is not
subject to the open-circuit supply voltage, being permanently
in the neutral wire.

W. H. R.

I was interested in " Voltman's " suggestion for the econo-
mical illumination of inacces-sible places and dark recesses.
but more particularly in " E.R.'s " comments in your issue
of January 7th, with which I in part agree and in part dis-

agree.
" Voltman's " suggestion is quite .sound in principle if

properly carried out. It is a scheme of w'hich I have made
use for several years now with success.

I will take " E. R.'s " points in the order in which they
come. The argument that the flexible and miniature switches
and lamp holders usually associated with 4- or 6-volt lamps
are quite unsuitable for connection to a '2.30-volt circuit does
not apply in most cases, as almost invariably one of the mains
is at zero potential, or nearly so, in relation to earth, and
it is naturally on this main that the cells are put in series

with the full voltage lamps so as to be on charge whenever
a big lamp is in u.se. This is necessarily the case where a

'three-wire system of distribution is u.sed. as is usual for d.c.

work. Under these circumstances the low-voltage circuit

will nevfr be alive to the full pressure of the supply; as
" E. R." states, the only pressure existing on or between
any of the wires will be a matter of a few volts.

It is true that if accumulator cells of the acid type are

iLsed for this purpose, the system is not safe, unless under
constant supervision, as there would be .some small danger,

as " E. R." states, of the cells going dry. This danger, how-
ever, is one that would not often occur, as it takes a long
time for cells to go dry. \ more obvious danger is that

occurring from corroded terminals. If the circuit through the

cells gets broken by corrosion or otherwise, then there is

danger of an arc occurring and a fire being started, especi-

ally if the cells are of celluloid, and no doubt fires have been
caused in this way.
In mv own arrangement I make use of alkaline cells in

which the connections are solid steel bolted, and there is no
possibility whatever of the connection being broken if cor-

rectlv carried out. There is also very much les.s topping up
required with these cells, especially if the small lights take

about as much current as the big liehts put in.

I find that the system on these lines is quite automatic

in action, the voltage of the cells rising just at the time when
it i."! wanted to light the small lamps. On my system the

small lamps are in pantries, lavatories, small bedrooms, and
bed-reading lamps, and are mainly required after the full-

voltace lamps have been on for some little time. The system
can be. and has been absolutely left for two months or more
without any trouble of tlje kind that_"E. R." mentions.

Occasional replacement of small lamps is required, as would
be expected.

Recardinir also the idea of running lamps in series, I may
say that I have in addition a sv.stem of running five 50-volt.

TO-watt lamps in series for lichting landings, passages, and

hall, which is also verv satisfactory.

E. Fowler Clark,

Derby.
January llth, 1921.
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^i-,. Shop Displays.

-I have been interested in the correspondence of Mr. Mar-
shall Csrr, " Itetailer," and others, and would suggest that
instead of asking why things are not done, they should ask
themselves: "What are they doing?" and whether they
are nut in a large measure responsible for the present state

of affairs?

The E.C.A. has done, and is doing, good work, and could
do more if every contractor was loyal to the Association ; but
its efforts are crippled by the outside contractor, who, instead

of joining with others in an association, prefers to do as he
likes.

The trade unions have a nasty name for this class of man.
I suggest that instead of writing futile letters they should

join the nearest branch of the Contractors' Association.

Their enthusiasm and assistance will be welcomed.

One Who Knows.
January 12th, 1921.

I note that Mr. Tate, the secretary of the N.F.B.A., hat
" had his attention drawn " to my previous letter in your
valuable columns. The prominence given to this letter by
you has brought u;e numerous letters, all of which agree

with my views contained therein.

I do not propose to follow Mr. Tate's example in mud
throwing, or to take up your space unnecessarily.

My so-called personal grievances are, it is quite evident,

general grievances, and what Mr. Tate is satisfied to term
" vague charges ". are in fact clear, inasmuch as I say dis-

tinctly : The N.F.E.A. as at present constituted has proved
itself wholly incapable of dealmg with problems all-important

to the majority of its members, whilst pandering and legislat-

ing to the benefit of a possible minority, which is made up
of those wGo formulate the legislature, pass it in committee,
and push it through.

I repudiate Mr. Tate's statement that I or my firm thanked
the solicitors for their so-called help, and it must be evident

to your readers that the matter in question, viz. : Supply
company's charges to consumers for service mains, cannot
be of any fijiancial interest to us, and only in endeavouring
to protect the public are we concerned. With all deference

we submitted this to the E.C.A. , which refused to take it up,

and advised us to deal direct with its solicitors; this we
did, and paid their costs ourselves, and at the same time put

numerous clients in communication, all of whom, including

ourselves, got no satisfaction. Perhaps Mr. Tate will obtain

the letters of thanks from our clients and allow you to publish

them.
The last paragraph of Mr. Tate's letter is wholly misleading

;

Buffice it to say that the management of funds received by the

N.F.E.A. under the cable makers' agreement is on a par

with the unbusiness-like methods they adopt.

The subsidy fund contribution has not been paid, as this

IB our only means of protest.

In conclusion, not being hypocrites, we cannot practise

loyalty as suggested by Mr. Tate to an Association which is

beneficial only to those who run it, but suggest to Mr. Ta,te

that the first step towards loyalty would be from the .Associa-

tion to its members.
Watson Mu-sh & Co. (Hampstead), Ltd.,

M. Cohen.
Managing DirerfoT.

Hampstead.
January VJth, 1921.

Cost «f Living in Tanganyika Territory.

Could you possibly give me any idea of the general con-

ditions prevailing in Tanganyika Territory, Africa, in the
central station Une, also any information regarding cost of

li'rtng, &c.? If you happen to have any information regard-
ing those things I should be obliged for it.

Q.
January nth, 1921.

[Correspondence on this nibject is invited.

—

Eds. Euec.
Rev.]

The Life of Metallic-filament Lamps.

As your correspondent " Dudlux " remarks, it is high time
that a protest 'was raised against the great inferiority of the
metal-filament lamps at present being supplied to the British
market. All the various makes seem to be far below their
pre-war or even " wartime " quality, as regards both life

and candle power.
Our experience during thp last few months is that fully

20 per cent, of the " vacuum type " fail prematurely, and
quite 40 per cent, of the " gasfiUed " break down almost
immediately. .Mthough the makers are generous in replacing
these defective lamps, there is no doubt that the bad quality
of electric lamps is doing the electrical world much harm,
owing to_ annoyance cansed to consumers and consequent kiss
of fnith in electricitv as an ilhiminanfc.
During the war there was perhaps a legitimate excuse for

the lamp makers, as raw material of the correct kind was
difficult to obtain, but surely two years of peace should be
Bufflctent for them to put their House in order.

If the lamp makers were to deyote more money find atten-

tion to perfecting their products, instead of to huge advertising

schemes, prices would fall, as the fost of replacing the present
number of defective lamps must be enormous.

Norman Aish.
Bournemouth.
January 15th. 1921.

A Generator Problem.

Referring to Mr. Robinson's and Mr. Besley's letters of the

8th inst. on the above subject, probably the following sketch

will be of some assistance.

This is a 4-pule machine, and has no interpole coils, so I

should not say that the compound is actually the interpole
' winding.

Wireman.
January loth, 1921.

A Curious Phenomenon.

The corres|K)ndence re "A Curious Phenomenon " brings

to mind an incident which happened during the early days
of the war.

I was then a wireless operator stationed at Rosyth Naval
Base ; our wireless room was lighted by means of acetylene gas.

I noticed that whenever the key was depressed the flame
grew smaller, and that as long as the key was depressed the

Hame remained small. The spark was uncovered, and in the

same room as the gas Light.

There may be some explanation to be found in the fact that

electric waves and light waves travel at the same siieed.

Jacraigie.

Huddersfield.
January loth, 1921.

Underground Tie Lines.

I notice that in the discussion at Glasgow on Mr. Wood-
house's paper Mr. N. C. Bridge is reported as having said

that he thought there was no advantage to be gained m power
transfer lines, because, first, the line might not be used except

once in a way for a period of a year, and secondly, the amount
of generating plant necessary for the passage, ot the energy
through the tie line must be kept available at both stations.

It is true that for both stations to get the full advantage

of the tie line the obligation must be reciprocatory, but this

does not necessarily involve that the smaller station should

always have the requisite amount of power lying idle, becauss

it does not follow that the time ot the year at which the other

station requires the power will necessarily coincide with the

maximum demand on the smaller station.

The point, however, which I would like to emphasise is

that if tie Imes of this nature are being considered, and if

the standmg charge on these tie lines is worked out in terms

of so much per unit, the figure necessarily comes very high,

because the total number of units passed over the tie line is

so low. If, however, the standing charge on the tie line is

divided by the total number of units supplied by the generat-

ing station, and not by those suppUed over the tie line, a

comparison is then obtained in terms of per unit with the

total costs of the said generating station ; and without going

now into details, I believe, for example, that it will be found
that on a tie line 30 miles long, and capable of transmitting

30 per cent, of the output of the generating station, or, say,

30,000 kVA, the cost of the tie line would not add more
than 3 per cent, to the cost of the unit as turned out by the

generating station.

If this be so—and I believe it is capable of demonstration-
then surely that is a much smaller handicap on the generating

station than even the normal fluctuation in the price of coal

or wages, and may be looked upon as of the nature of an in-

surance, in return for which one may save the whole of

the generating plant from being seriously overloaded for a

period, it may be, of some months, resulting no doubt in a

considerable shortening of its ultimate life ; or, alternatively,

one may take on 3 per cent, additional consumers (and thus

pay for the insurance) without appreciably diminishing the

30,000 kVA required to be available. What one would really

do would, of course, be to put in the tie Une for 33,000 kVA,
so as to get the 30.000 kVA after the 3,000 kVA for the new
consumers, had been deducted.

Where transformers of the suitable pressure already exist

at both stations, the supply and running of the cables should

surely be a work involving greatly shorter periods of time to

carry out than the putting down of new generating plant,

and affording great opportunities for the utilisation of rough
labour, which in the present state of the country's finances

would seem <» be a good investment.

A. M. Taylor,
Birmingham. Hon. Major.

Janmry Uth, 1931,
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Freemasons' Lodges for Engineers, London Area.

Having noted Mr. V. Delebecque's remarks concerning
Freemasons' Lodges for engineers, I should be pleased to

hear if there are any such lodges in London.
I shall be pleased if all those interested vrill communicate

with me.
E. Boulter.

Harrow-on-the-Hill.
- January llth, 1921.

[In London the Telephone and Kelvin Lodges are restricted

to electrical engineers, and in Middlesex the Electric Lodge,
meeting at Hampton Court, is mainly electrical. Other Lon-
don engineering Lodges are the Vulcan, Archimedean, Hard-
ware, and Junior Engineers.

—

Eds. Elec. Rev.]
[Many letters have been received too late for insertion.

—

Eds. Elec. Rev.]

LEGAL .

Theft of Lamps.

Thomas Harrison, a labourer, vsas charged at Rotherham
recently with having stolen electric lamps valued at £'2 10s.

from Messrs. Steel, Peech & Tozer, Ltd., and Messrs. W.
Cooke & Co., Ltd. It was stated that the accused was em-
ployed by a contractor carrying out work on the Templeboro'
extensions. The lamps had been taken from the stores of the
firms concerned, access having been obtained by means of

skeleton keys. Previous convictions were proved, and the
prisoner was sentenced by the Bench to three months' im-
prisonment with hard labour.

Bedser v. Evans.

.\t Bishop's Stortford. an action was brought by Mr. P. H.
Bedser, electrical engineer, to recover from Mr. E. A. Evans,
rope maker, the sum of £"6 198. 2d. for electrical work which
had been executed and materials supplied. According to a

report in the local Press, counsel stated that in August last

the defendant, who had premises next door to the kinema, of

which Mr. E. E. Smith was proprietor, was desirous of in-

stalling electric light and taking the power from the engine

at the kinema. Plaintiff told the defendant that the cost would

be approximately from ^70 to £80. and particularly if Mr.

Smith's employ^ helped with the wiring. It was important

for the order to be accepted that it should have been given

at once, but owing to the cost of materials the defendant did

not proceed further with the matter at that time. When
the plaintiff came to do the work he charged fair and reason-

able prices, and his original bill included an amount which

he thought Mr. Smith would expect for allowing his man to

assist in the work for the defendant ; but he understood Mr.

Smith said that he did not w^ant anything out of it. An
amended bill was sent in in April for JE'12.5 ; the defendant

paid £50 on account, and it was for the balance that the

plaintiff now sued, 'ihe case was heard at length, a good

deal of technical evidence being given as to the mstallation

of the electric light and the price of the materials which

were usefi, and subsequently a private consultation between

the parties took place. A settlement was arrived at, with

judgment for the plaintiff for £60, in addition to the sum

already paid into Court, such amount to include costs.

Apprentice's Appeal Dismissed.

The Court of Session, Edinburgh, on January 15th, disposed

of a stated case in an arbitration under the Workmen's Com-

pensation \ct between an apprentice electrician of Shotts and

the Baton Collierv Go., Ltd., Shotts. In the lower Court

the Sheriff refused to grant the lad compensation because

it was held that severe burns which he received on his hands

through contact with a live wire were mcurred while domg

work which was outside the sphere of his employment ihe

lad appealed against this finding. The Court of Session

affirmed the decision of the lower Court, holding that he had

added a peril to those imposed upon him by his contract ot

service, and dismissed the appeal. ,, ,

BUSINESS NOTES.

Company Liquidation.—High Tempeeatuee Gene-
EATOBS, Ltd.—Winding-up voluntarily. Liquidator, Mr. F. Morse,

1 and 2, Great 'Winchester Street, E C.

Trade Annonncements.—The Sundeeland Foroe and
Engineering Co., Ltd., announces that the new address of its

Belfast branch is Sydenham Road Works (off Q iieen's Read), Belfast.

Telephone : No. £036. Tele.irrams :

'' Marr," Belfast.

Messrs. Hogan & Wabdrop, of 2, Greaham Buildings, Basing-

hall Street, E C, the London and District representatives of the

Midland Electric Manufacturing Co., Ltd., inform ua that their

agency has been extended to cover the whole of the South-Eastern

Cja.5t from the Wash, and the Southern Coast to Ctiichester.

Messrs. Wallts Jones & Dent, consulting engineers (Mr. R.J.

Wallis Jjnes, M.Inst.O.B., M.I.E.E.), have removed to their new
offices at Adams House, 23, Old Quean Street, Westminster,

London, S.W. 1. Telephone : 'Victoria 8070. Telegrams :
" Altera-

tion," Victoria, London.
Oa and after the .Slst inst. the London offices of the Parsons

Marine Steam Turbine Co., Ltd., and G. A. Parsons & Co., Ltd.,

will be at 56, Victoria Street. S.W. 1.

Lead.

—

Messrs. .James Forstee & Co. state that the

following particulars of lead supplies for 1920 disclose how much
we have been dependent during the year on Government stock, and

the abnormal supply of chemical scrap lead from dismantled war

plant :

—

Board of Trade Returns.
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TuK Edihon Swan Elkctric Co., Ltd., Ponders End, Middle«ei.

—Pttpej 101, 102. 107, 108, 111, 112, II.S, 114. 116 and 11« of new

iostrumenta list, illuatratinp; and describinjf movinpr coil Bwitoh-

board type instruments, includinc voltmeters, ammeters and horse-

power meters.

INTEBNATIONAL FiLM Tll.VDKKS (ALIBED LyONS Ji CO., LTD ),

6, Denmark Street, Charing Cross Road, W.C 2.—Seven illustrated

and priced leaflets dcalinif with kinematoeraph outfits, electrical

instruments, motors, carbons, switches, fu!fi and other kincma

accessories.

Gknt & Co., Ltd., Faraday Works, Leicester.—Postcard (No. 44),

dealinir with iron-cased electric bells ol various si/.es for both a.c.

and d.c. Priced.

Alkred IIebhert. Ltd.. Coventry.—A souvenir brochure pivintr

a number of views of the company's works. The illustrations are

very clear, and disclose a wide ranere of operations.

C. A. Vandebvell & Co., Ltd., Acton, W. 3.—Folder " L." A
well-illustrated price list of various types of electric horn for use

on automobiles.

J. k W. B. Smith, Ltd., l.i-23, Farrinfrdon Road, E.C. 1.—

Catalogue No. 143. An excellent example of publicity matter

consisting of 223 pages of illustrations of artistic electrical fittings

and glassware, including chandeliers, pendants, statuettes, table

standards, crystal fittings, bowl fittings, Holophane reflectors, ships'

fittings, kc.

E. P. Allam & Co., 107-109, Gray's Inn Road, \V C. 1.—Monthly
Stock List, No. 5, of d.c. electric motors for sale or hire.

The London Telephone (New System) Co., Ltd., Donington
House, Norfolk Street, Strand, W.C. 2.—A folder illustrating an

interconnecting 'phone system, and embodying an application-card

for a demonstration. •

The Lanston Monotype Cobporation, Ltd., 43 and 44, Fetter

Lane, E.C. 4.—"The Monotype Recorder," containing advertise-

ments of printing machines, kc, sold by the company as well as

two or three interesting notes on the " monotype " and some users.

Austin Walters & Son, Gaythorn Electric Works, Little Peter

Street, Manchester.—A profusely illustrated leaflet describing

tandem resistances for kinematograph work and theitre light

'dimmers."

Calendars.— Messrs. Smith & Co., electrical and
mechanical engineers, 17, West Tower Street, Carlisle, have issued

a calendar bearing a picture of an "old salt" telling "A Likely

Story."

Me.-*sbs. C. PnBDEN, Ltd., mill and factory furnishers, Lan-
caster Street, Birmingham, have sent us a charming three-quarter

length picture of a lady. The monthly date-slips are printed in

bold figures.

In sending us a calendar adorned with a handsome picture of the
" Incoming Tide," reminiscent of St. Bees, Messrs. Fbbdk.
Hodgson & Co., Ltd., quote their motto :—" Satisfied clients by
thorough work make lasting reputation."
Messrs J. Culkin & Co., electrical engineers, IB, Skinner Lane,

Leeds, have forwarded a oidendar bearing a picture entitled " The
Path of Dreams," portraying a lady seated upon a terrace gazing
pensively at the sea in which the " sun's deoliiiing rays " are
reflected.

Mb John 1). Mackenzie, 155a, St. 'Vincent Street, Glasgow, has
Bent us a calendar with bold-figured monthly sheets. Against each
date is a small space for memoranda.

Messes. W. T. Henley's Teleobaph Wobks Co., Ltd., inform
us they have a number of refills left suitable for use in the
calendar which they issued last year, and if any of their customers
have retained the last year's calendar and would care for a refill,

they will be pleased to forward one on request.

For Sale. — Messrs. L. Farmer & Sons inform us
that the auction sale on February 8th and following days, of elec-
trical equipment and stores lying at Woolwich Arsenal and Dock-
yard will, for the 'convenience of purchasers, be held at the
Commercial Sale Rooms, 30, Mincing Lane, E.C.
By direction of the Disposal Board, Ministry of Munitions, Messbs.

G. N. Nl.xON & Co. will sell by auction, on February 1st and follow-
ing days, at the R.A.O. Depots, Park Lane, Aintree, and Bursoough,
near Liverpool, a quantity of electrical material and equipment,
coinprising motor generator sets, electric lighting plant, batteries,
Bwitchboardg, &o. ; Warrington Corporation Electricity Department
has for disposal five Baboook & Wilcox water-tube boilers, coal
bunkers, delivery shoots and coal conveyer

; West Bromwioh Cor-
poration has for disposal two Babcock & Wilcox boilers with
Foster superheaters, &c., two Weir feed pumps ; the plant and
machinery section of the Disposal Board has for sale by public
tender. l.'>0,000 inert cells, by Siemens & Halske, lying at Wood Lane,
Shepherd s Bush, and Riohborough ; Messbs. Geebino & Colyeb
have been instructed by the Disposal Board to offer by auction, on
February 3rd and 4th, at Earl's Court Kxhibition, and at the
C.8.D. No. 5, Wood Lane, Shepherd's Bush, a ([uantity of machine
tools, railway material and electrical equipment. For particulars
see our advertisement pages to-day.

Proposed New Works Department.—It is announced
that the Treasury has been asked to sanction the creation of a
works department at the Office of Works. For a start it is proposed
to spend *28,000 on plant and £4,000 a year on additional staff.
The manager is to receive £900 a year plus bonus.— 7'/(e Builder.

Socials.—^The officials and members of the Mains
Department of the Southport Corporation Electricity Department
held their annual social gathering on January 12th. Dinner was
followed by an excellent musical and humorous programme. The
"-Toeedings throughout were of a highly enjoyable character.

On Friday evening, the 7th inst., the London OflBce stall (

f

Messrs. Hoving \ Co., Ltd., and Electro- Metals, Ltd., together wiih

their friendB, were entertained to dinner at the Ilolbom Restaurant

by their directors, this being followed by a musical programme
and dancing.

On January 16th the staff of the Foster Engineering Co., Ltd.,

held a fancy-dress dance and social at Wimbledon. Over 100 guests

were present, and the costumes were original and varied to a

degree. The dance music was ably supplied by Mr. C. B. Joni

(piano) and Mrs. Moxan (violin). A waltz selection was given bj

the " Wimbledon Juvenile Orchestra, " under the able direction of

Mrs. Moxan. Mr. " Dick " Williams admirably filled the post of

M.C. during the evening. The party broke up at 11.45, with the

singing of " Auld Lang Syne " and the National Anthem.
On January 5th the second of a series of socials was held in the

Bristol showrooms of the Edison Swan Electric Co., Ltd., under
the chairmanship of Mr. Fifield. A varied programme of songs,

dialogues, recitations, and a conjuring display made the evening a

complete success.

Book Notices.
—" Lockwood's I'.uilder's, Architect's,

Contractor's and Engineer's Price Book for 1921." (429 pp. and
supplement, 284 pp.) London : Crosby Lockwood & Son. Price
7s. 6d. net.—The preface to the present edition of this work
includes a set of diagrams showing the rise in the costs of wages
and materials since 1914. Among the new features is the form
of building contract and schedule of conditions Issued by the
Institute of British Architects, and the supplement consisting of
the London Building Act, 1894, and amending Acts has been
brought up to date by notes on recent decisions in the Courts. The
general index has been transferred to the front of the volume for

ease of reference.
" Journal of the Institution of Electrical Engineers." Vol. LVIII,

No. 295, September, 1920 ; and index to 'Vol. LVIll. London :

E. & F. N. Spon, Ltd. Price lOs. 6d.—This issue contains the
following papers :

" Thermal Efficiency of the Generation and Use
of Gas and Electricity," by Sir Dugald Clerk :

' Permanent Magnets
in Theory and Practice," by Mr. S. Evershed ;

" Electric Railway
Contact Systems," by Sir P. Dawson ;

" Application of the Electric
Locomotive to Main Line Traction on Railways," by Lt.-Col. H. E.
O'Brien ;

" Contract Prices," by Capt. W. P. Digby ; and " Use of
Vacuum Tubes for Wireless Transmission and Reception," by Mr.
J. Scott Taggart.
"The Inventors' Annual Review, " a record of progress and

achievements (22 pp.). London : The Inventors' Union. Price Is.

net.—This new publication covers a wide field embracing every
department of invention and discovery. The Severn barrage scheme
is dealt with at some length, and the aims and objects of the
Inventors' Union are set out. An article advocating an " All-

Empire " scheme of patent protection, also appears.
" The Callender Kay Poles for Power 'I'ransmission Lines

"

(78 pp ). London : Callender's Cable and Construction Co., Ltd.
Price 5s.—This is a well Illustrated brochure describing the design,
construction, and erection of an improved means of supporting
aerial transmission lines and distributing their weight. The towers
were introduced in 1912, but the war retarded their development.
The illustrations are very clear and instructive. A large photo-
graphic reproduction is given of four spans of a line erected for

the South Wales E.P.D. Co. between some of the South Wales hills.
" T/ie Electrical Eiif/ineer's Diary, 1921." Thirteenth edition.

London ; S. Davis & Co. Price lOa. 6d. The additions to the
latest issue of this invaluable work include articles on mercury
arc rectifiers, a comparison of old and new cable standards,
fault localisation, insulation tests, vulcanised rubber cables,

centrifugal fans, portable electric tools, automatic telephone
systems, electric hot-plate efficiencies, vacuum cleaners, and
extracts from the I.E.E. regulations for the electrical equipment of
ships. Perhaps the most important innovation is the introduction
of a section dealing with electric vehicles and trucks, in which are
given comparisons of various types, costs of operation, descriptions

of accumulators, and a great amount of other information. We
are interested to note that the objectionable term, " half-watt,"

in connection with lighting has given place to the more truthful
adjective, " gasfiUed."

For the convenience of those who wish to carry the Diary about
with them an edition in limp covers has been prepared from which
the ruled memoranda pages have been omitted. An interesting
point about this publication is that, although it has increased
twelvefold in size since its first appearance, the present price is

only four times that of the original.

"Factory Administration and Costs Accounts." By E. T.
Elbourne. Pp. xx + 811. London: Longmans, Green & Co.
Price 45b. net.

"The Theory of Direct-Current Dynamos and Motors." By
J. Case. Pp. xiii -I- 196 ; 120 figs. Cambridge : W. Heffer& Sons,
Ltd. Price 15s. net.

" Lubricating and Allied Oils.'

128, 25 illustrations. London
9i. 6d. net.

By E. A, Evans. Pp. xv +
Chapman & Hall. Price

Copper Prices.—Messrs. F. Smith & Co. report
January 18th :—Electrolytic bars, sheets, wire rods and H.C. wire,
no change.

Messbs. James & Shakespeabe report January 19th :—Copper
bars (best selected), sheets and rods, £127, £3 decrease ; English
pig lead, £25, 20s. decrease on last week's prices.

American Inventors and tlie Peace Treaty.—American
inventors, it is said, are losing their patent rights abroad through
the failure of the United States to ratify the Peace Treaty.

—

7he
Timet,
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A Transformation Scene.—Recently the But« Saw Mills,

Luton, were ohan^ed over from hatxwing gas hiirnerx to electric

liprhting, with " Mazdalux " intensive reflectors and Mazda pas-

flUed lamps, giving an illumination of six foot-candles with an
expenditure of O'fiS to 07 watt per square foot. We are not

surprised to learn that this drastic change has exerted a beneficial

influence on the comfort and output of the workers, though we
were astonished to hear of the survival of the open gas-flame in a

large workshop, containing moving machinery, so far into the

20th century. The Illuminating Engineers' Department of the
British Thomson-Houston Co. was responsible for the scheme.

Electricity Supply Rifle League.—The results of the

final (December) matches were as follows :—Shoreditch, 673

—

City Co., 565 ; City Co., 574—St. James s, 553 ; Metropolitan, 583—
Central, 561 ; Central, 562—St. James's, 516 ; Metropolitan, 575

—

St. James's, 518. Shoreditch are the winners of the shield and
medals for 1920, with a total of 26 points ; the Metropolitan team
were the " runners up," with 24. Hampatead and Poplar had to

drop out early in the seajson owing to their inability to raise teams.

Taxation of Vehicles.—A contributor to Motor Trans-
port gays that electric vehicle owners can congratulate themselves
on the fact that the weight of these vehicles taken into considera-

tion in the new vehicle taxation scheme is the weight without
batteries. In this way the chassis weight of most electrics is

about the same as that of a petrol or a steam vehicle of equal
carrying capacity. The tax wilJ, therefore, fall practically equally

on each. Taking the figures for a two-ton electric chassis, the

average weight appears to be just over the two-ton limit, and,

therefore, the tax will be £25 ; if the weight of the battery were
included, the amount payable would be £28. By using strong but
lighter materials in both chassis and body, makers may be able to

keep their two-ton vehicles within the limits of the £21 tax.

B.T.H. Dinner.—The foremen of the switchgear works of

the British Thomson-Houston Co., Ltd., held their first dinner
in the Duke's Room at the Holborn Restaurant on New Year's

night, when a company of about 50, including a few members of

the oflice staff, sat down to an excellent repast. The chair was
taken by the manager, Capt. C. R. Acklom, R.N., C.B., C.B.E.,

supported by Mr. A. Cresswell as vice-chairman. Mr. H. Trencham
(chief engineer), in proposing "The Chairman," complimented
Oapt. Acklom (who has baen but a short time at Willesden) on
the thoroughly capable manner in which he had assumed command.
The manager suitably replied. During the evening a most enjoy-

able entertainment was given, under the direction of Mr. Albert

Nelson, who is a member of the stafl: of the Willesden works. A
feature of the programme was the fiae singing of Mr. Frederick

Shaw, of the Royal Opera, Covent Garden, whose exquisite tenor

voice was greatly appreciated by all.

Motor Cycle Lighting.—In the recent London-Exeter
24-hours' continuous run reliability trials for motor cycles, the

only 2i-h.p. machine to receive a Gold Medal was a Metro-Tyler,

driven by J. S. Bennett. This motor-cycle was in one respect

unique, i.e., unlike many other competing cycles, it depended for

lighting its front and rear lamps entirely upon a combined magneto
and lighting set, which was a B.T.H. " Sparklight," and which for

15 hours on the outward, and for 5 hours on the return journey,

gave perfect lighting, the accumulators being as fully charged at

the end as at the beginning of the journey. The B.T.H. " Spark-
light " set uses the idle half of the voltage wave generated in the
low-pressure winding of a single cylinder magneto—and usually

wasted—for charging the battery or supplying the lights. The
above performance speaks well for the reliability of these sets.

Industrial Questions,—On Wednesday evening, at a

meeting of the Industrial League and Council, held at the Caxton
Hall, Sir George Paish lectured on " World Finance." Next
Wednesday, 26th inst., " Unemployment : the Beat Means of

Dealing With It, " will be the subject of an address by Mr. E. W.
Petter. The lectures, under the auspices of the Industrial League,
will continue to ba held regularly each Wednesday evening at

Caxton Hall, until March 30th, and among the subjects to be dealt

with are :
—

" Some Factors in Present-day Industry," by Prof.

A. W. Kirkaldy, M.A. ;

" Payment by Results," Mr. E. J. P. Benn
;

" Control of Industry," Mr. H. H. Elvin ;

" Health in Industry,"

Dr. E. Halford Ross ;
" Scientific Management as a Factor in Pro-

duction," Mr. A, R. Stelling ; "The Ex-Service Man and his Rein-
statement in Industry," Mr. C. Latham; "Some Obligations of
Industry to Labour," Mr. T. W. Casey, M.P. ;

" Works Committees
and their Functions," Mr. Robert Young, M.P. ;

" Industry and its

Relation to Finance," Mr. H. G. Williams, M.Sc, &c.

South Wales Wages Reduction.—The South Wales copper
workers have agreed, says the ICeemng New.i, to accept a 5 per cent,

reduction in wages. It was stated that unless the men accepted
the proposal the works would have to be closed down.

Metal Prices, 1920.—Messrs. The Metal Infoema-
TION BoBEAU, 7, East India Avenue, E.G. 3, have sent us a copy of
their " Metal Chart " for 1920, which shows very clearly the
ofiicial day-by-day average prices of copper, tin, spelter and leal
for the past 12 months. The remarkable fluctuations in tin and
copper make the chart of more than ordinary interest and utility.

Dangerous Processes.—The Home Secretary has certified

the following processes incidental to the manufacture of india-

rubber, and of india-rubber goods, to be dangerous :—(a) Vulcanising
b/ means of the process known as the cold cure process

; (*) any
other process involving the use of carbon bisulphide, sulphur
chloride, carbon-chlorine compounds, or benzol

;
(c) any process

involving the use of lead or lead compounds.

—

The Times.

The Shut-down at Ilford.—The following official state-

ment has been issued by the Electrical Power Engineers'
Association :

—

On December 11th the National Joint Board oflicially requested
the Ministry of Labour to bring pressure on those undertakings
which had refused to accept the Schedule and Conditions, and the
E.P.E.A. agreed with the Ministry to deal with these undertakings
in groups according to the District Areas.

In District Area No. 10 (Greater London) there were 53 under-
takings, of which only four were defaulting —Hackney, Hornsey,
Finnhley, and Ilford. A meeting of representatives of these four
undertakings and the E.P.E.A. was Iheld in Decemlier, and the
uadertakings were given 10 days in which to decide to piy.
Hackney, Hornsey. and Fi'nchley complied, but Ilford agreed to
accept the Schedule and Conditions in their entirety for six months
only, and also circularised other Councils to support it in repudiating
the Schedule at the end of six months.
The E P.E.A. notified the Ministry of Labour that this qualified

agreement would not be accepted, as the Association would not give
preferential terms to undertakings merely because they held out to
the end.

The Ilford Councillors explained to the Ministry that their
resolution was not intended to mean what it said. They said that
the intention of the Council was to accept the Schedule, and at the
end of six months they intended to review the situation, but the
Schedule would continue to be paid at the end of the six months
unless they passed a resolution to cancel it.

The E.P.E.A, intimated to the Ministry that if the resolution
intimating acceptance had no time-limit incorporated in it, so that
it was not more favourable to Ilford than to the other under-
takings which had accepted, they would exempt Ilford from the
strike, and the Ilford councillors promised the Ministry to call a
special meeting the next week to alter the wording of the ofi'ending

resolution, and to make it say what they had all along intended it to say.
At the next Ilford Council meeting, however, by 9 votes to 7,

the previous wording was confirmed, and the E.P.E.A. gave its

final warning—24 hours' notice.

It seems that Ilford Council had just previously only partly paid
a recommendation of the Industrial Council to its workmen, and
had refused to arbitrate on the claim of the clerical staflE for the
Civil Service Award. These other workers were, therefore, anxious
to press their claims at the same time as the E.P.E.A. In the case
of Ilford, the E.P.E.A. claims are a very small part of the price
which the Council will have to pay now to get a settlement, and
other undertakings will probably think very seriously before
driving the E.P.E.A. members into a strike.

It is reported that the Ilford District Council remains obdurate ;

on January 17th it was even proposed to dismiss all employoi of

the Council who were on strike, and to fill their places, giving a

pledge that those engaged should be retained in service so long as

they proved themselves competent. But Sir David Shaokleton, on
behalf of the Ministry of Labour, induced the Council to defer decision,

and to send a deputation to interview Dr. Macnamara. It will not

be forgotten that the Southampton Town CouncU pledged its

honour to retain in employment members of the E.P.E.A. who
enabled it to carry on supply during a strike last year, and within

a few days it shamelessly broke its pledge, to its lasting dishonour.

What value will any honest man, then, attach to the pledge of a
local authority .'

It appears that the strike embraces not only the technical staff

of the electricity works, but also the administrative and clerical

staff of the Council and the non-trading manual workers ; these three

parties have joined hands to enforce the adoption of the awards of

three distinct Whitley Councils, which have been generally accepted

by other local authorities. Ilford Urban District Council is clearly
' recalcitrant."

An Imperial Patent System.—The unfair exploitation

of inventors was the subject of discussion at the first meeting of

the recently-incorporated Institute of Patentees, held on January
12th. Sir Harry S. Foster, the president, said that one of the

objects of the Institute was to persuade the various Legislatures

within the Empire to adopt a system of Imperial Letters Patent.

The present necessity of taking out a separate patent in each of

the Dominions involved great expense, and in some cases great

hardship on the inventor.

—

Morning Post.

Electricity Supply Wages Award.—According to the

Daily Herald, the National Joint Industrial Council for the Elec-

tricity Supply Industry has agreed to put in operation the award
for No. 10 Area, which was recently accepted by a ballot

vote of the workpeople concerned. The award will give increases

ranging from 3s. to 12s. 3d. per week, and it is to be retrospective,

to September 1st, 1920. The National Council, while agreeing

to put the award in operation, states that it does not agree with the

principle involved. An application has been made to No. 9 Area
Council for similar rates to those awarded by No. 10 Area Council,

and was to be considered in London on Tuesday last.

New Commercial Agreement between Canada and
France.—Canada has concluded a commercial agreement with
France under which a minimum Canadian Customs tariff will be

put into effect in exchange for a minimum French tariff on almost

the whole list of articles included in the last commercial treaty

with an extensive list of articles not previously incl n led. The
agreement also provides for a fixed percentage tariff oj certain

other articles, some of which were included in the last Convention

a'; minimum rates. The agreement remains in force until a more
permanent agreement is negotiated and is subject to cancellation at

four months' notice.

—

Renter's Trade Serrice (Ottawa).
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Selling Benjamin ladostrial Illaminatlon, — Thk
Benjamin Ei.kctrio, Ltd., is conductinir a well-planned adver-
tisin? campait;n, which is de8if;Ded to raise the standard of

indmtrial illumination throuirhout the country, by bringinK home
to the works owner, the architect, ami the consulting engineer, in

a convincing manner, th« necessity of correct practice, and its

importance as a factor in increasing production. A striking series

of full-page advertisements htis been prepared, which does not
include illustrations of the many types of fittings that the Benjamin
Electric, Ltd., manufactures ; these advertisements are designed to

sell " batter illumination," rathor than any particular type of

reflector, and will appear in the Press of the following industries,

quite apart from the general advertising in the ilcctrioal trade
papers —Mechanical engineering works, iron and steel foundries,

paper mills, shoe and leather factories, textile mills, shipbuilding
and shipping. In addition to these Press advertisements, over
52,000 letters (enclosing reprints of the advertisements") and
folders are to be distributed through the post to owners of works
and factories in all industries, and also to consulting engineers,
architects, J:c, Special letters and printed matter are being sent
to those concerned with the sale and installation of Benjamin
reflectors, including electrical contractors throughout the country,
and the sales engineers on the staffs of the wholesale distributing
firms. It is considered that the campaign will form one of the
most effective sales helps to the dealer and contractor yet launched
by any manufacturer. The ground will be thoroughly prepared
by the advertisements and messages to the users referred to above,
which are intended to eliminate what is perhaps the greatest
difficulty of the salesman—that of getting the "prospect" interested.

We are informed that considerably over 2,")0,000 pieces of printed
matter have had to be produced and collated for this campaign ;

the amount of detail work involved in a scheme of this magnitude
can be readily imagined. We think that for the initiation and
execution of a scheme of this nature and magnitude, which
obvioualj will benefit not only the firm itself, but also the elec-

tricity supply undertakers, manufacturers, contractors, and last

but not least important, the consumers, the Benj imin Electric,

Ltd., deserves the cordial thanks of the whole industry.

A Cellnloid Bill.—According to the Bin/il/ii/ham Post,
already protests are being registered against the provisions of a Bill

the London County Council intends to promote in the new Session
to regulate the sale and storage of celluloid. The Celluloid Act of
1915 is proposed to be so am'jn'led as to provide that warehouses
and shops in which articles containing 10 per cent, or more (by
weight) of eellnloid are kept or stored in such quantities that the
weight of celluloid exceeds in the aggregate 112 lb, shall hj
included within the statutory definition of a celluloid stores, thus
becoming registerable, and having to adopt certain presantions
against fire. At present the storage of celluloid articles on whole-
sale or retail shop premises is entirely free from regulation ; but
the difficulty is to estimate the percentage of celluloid present in a
given manufactured article, and in many cases it is asserted the
amount is go small as to be a negligible quantity as far as fire

risks are concerned.

The Cable-Makers' Association.—We are a.sked to state
that, in acoordanoe with a rearr.ingement of the organisation of
the Cable-Makers' Association, Mr. Llewelyn B. Atkinson, M.T.E.E.,
who took up the secretaryship of the Association during the war,
will in future act and sign as Director. The secretary in future
will be Mr. W. G. Stiles, F.C.I.S., who haa been assistant secretary
for some time past.

American Plant for Japan.—The Nippon Electric
Power Co., of Osaka, .Japan, has given the contract for the supply
of overhead transmission cables and sundries, for a service of 140
miles, to the Blaw-Knox Co., of Pittsburg, Pa., U.S.A., says the
J^inaiioier,

ladustrial Administratioir.—We have received a copy of
the first number of T/ie Joiinii! nf Industrinl Administration
(January, Is. Gd ) It is edited by Mr. E. T. Elbourne, and contain?
a report of addresses and discussions before the Institute of
Industrial Administration at Westminster, and in the general
notes we observe particulars of two instructional courses which
have been arranged by the management, dealing with ProducUon
Estimating and Production Costing.

A North Sea Ferry.—Oa January 12th a conference waa
held between delegations of Swedish and British business men to
digcnss the establishment of a ferry between this conntry and
Sweden. Mr. Ahlberg, who holds a high position in the Swelith
State Bail ways, indicated some of the advantages attendant upon
such a scheme. The ferry ship, designed by Mr. Hok, would be
Constru ;ted to carry a load of 500 tons in trucks. It was suggested
that there sliould be four of these placed in service ; the journey
to and from Sweden would take four days.

Indostrial Depression.—In the Special .January Number
of Jhe British Trade lievicic, Mr. F. G. Kellaway, P.C, M.P„ head
of the Department of Overseas Trade, contributes an article tracing
to-day's commercial depression to its origins in the war period, and
exhorting British producers and traders the world over to realise
lliat •' courage is the need of the moment." Elsewhere it i? shown
I hit conditions all over the world are much the same at present ;

most comtries find it difficult, it is remarked, to sustain the
progress made in the " boom " at its height a year ago. Commerce
18 now organised to such a pitch that the prosperity or failure of
any of the great trading powers has immediate effects on the
condition of the rest.

LIQHTINQ AND POWER NOTES.

Abersychan.—Electricity Supply.—The Urban Dis-
trict Council is applying to the Electricity Commissioners for powers
to generate and supply electricity in the l"rban District of Aber-
sychan, and to sell electric fittings, apparatus, ic , and to open
showrooms, &c.

Belfast.—E.xTENBiONS Needed.— In a report to the
City Council, Messrs. Preece, Cardew i Rider stated that the probable
maximum demand for the coming winter would be 21,710 kW, and
this would increase to 28,240 kW in 1922. The present safe maxi-
mum combined output of the East Bridge Street and Harbour stations

was r.i.CiiO kW, A deduction of ,500 kW would have to be made
from this total for the working of auxiliary plant. Provision had
been made for the installation of a 1 2,500-kW set at the Harbour
station, but further extensions would have to be considered within
the next 18 months. It was estimated that the total cost of com-
pleting the first section of the Harbour station and a sub-station

with necessary feeders and distributors for the Billymacarret
district would be £301,800. The minutes of the Electricity Com-
mittee embodying the report were adopted.

Birkdale.—Pkice Increase.—The Electricity Supply
Co. has signified its intention of raising its charges to the same
level as those of the Southport Corporation. Birkdale is a part of
the borough of Southport.

Birmingham,—The Case for Exten.sions.—The City
Council, last week, adopted the recommendation of the Finance
Committee, and deferred the question of proceeding with the
second scheme for the enlargement of Nechells generating station

owing to financial stringency. Mr. E. P. Beale, the chairman of

the Electricity Supply Committee, made a strong appeal to the
Council not to hinder the work of the department. He pointed
out that the whole of the plant was working at its fullest capacity,
and that there was no spare plant of any kind to take the lead of

any machine that might break down. The supply of power was
so shirt that they had had to buy bulk supplies from the Dunlop
Rubber Co. to the extent of 12,000 h.p,, and from the Shropshire, &c..

Electric Co, to the extent of 4,000 h,p. Many manufacturers
had been placed on short supply, with the result that hours of
work had had to be curtailed. The department was u Qable to take
over any new business, and there were now between 3,000 and
4,000 applications for energy for power or lighting. Some of
these people had been waiting for supplies for several years. Mr.
Beale contended that a plentiful supply of power was absolutely
vital to a manufacturing city like Birmingham, and the expendi-
ture proposed would be wholly productive. Alderman Williams,
chairman of the Finance Committee, expressed the hope that
within a year it might be possible to finance the undertaking, but
at present it was out of the question.

Blackpool.— Loan Sanctioned. — The Council has
received permission from the Electricity Commissioners to borrow
the sum of 430,000 for additional plant and extension of the
power-station buildings.

Bo'ness.—Extensions.—The Town Council is applying
for permission to extend the electricity works and to install a
l,000kW turbo-generator and a new boiler, at an estimated cost
of * 15,000.

Carmarthen.—Co.st of Street Liohtiko.—The Town
Council, on Wednesday, considered a letter from the manager
of the Carmarthen Electric Light Co, asking the Council for
sanction to a further increase of 50 per cent, on the charge for
public lighting. An increase of 20 p3r cent, had already been
granted. The company urged that it had to bear an increased cost
of over 20O per cent, above the pre-war level. The CounoU refused
the application.

Clones (Co. Monaghan).— Public Lighting.— The
Urban Council received a bill for £70 lOs. for the last qmrter's
public lighting by the local electric lighting company. During a
discus uon it was asserted thit the lighting was "too strong," and
representations are being made to the company on this subject.

Continental.— Denmark, — The Gudenaa-Central, at
Tange, in Central Jutland, was to be officially inaugurated on
January 8th. This new hydro-electric power station, which is

the largest of it! kind in Denmark, has six turbines which drive
three generators and can develop ti 000 h p. The fall is

9'5 metres. The power station was buUt by Hampman, Kierulff
and Saxild ; the Swiss firm. Brown & Boveri, supplied the electrical

distribution plant ; the turbines were made by a Swedish firm,

while the generators were manufactured by a Danish com-
pany, A/S Titan, A high-pressnra cable leads direct to Aarhus,
where a large new transformer station has bsen built. A similar
cable connects Skive with the power station. Power is generated
at 10,000 V, which is then transformed to 50,000 V, at which pressure
it is conveyed to Aarhus and Skive. The total cost of the new
works is estimated at 10 million kronen.

—

Beuter's Trade Sereice

(Copenhagen).
Belqium.—Out of the 53 concessions for the supply of electrical

energy for lighting and power purposes in Flanders held by the
company, the Soci6t<'' des Centrales Electriques des Flandres is at

present supplying 40, the total number of consumers being 12,700.

The power station at Langerbrugge has at present a capacity of

10,600 kW, but this will shortly be increased by the addition of

a new 6,60>kW turbo-generator. In addition, arrangements have
been made to increase the capacity of the plant to 24,000 kW, aa
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goon asthU becomes neccsaary. The hiijh pressure (12,000 V) dis-

tribution system has been increased by 40 miles, and now extends

to nearly HO miles, while in adiition there are 166 miles of low-

pie?8ure mains and 100 transformer stations with a total oaoacity

ofHOOOkVA.

Cuba.— Sale of German Stations.—The Electric

Light and Power Investments Co., of Berlin, which owns three

small electricity supply works in Cuba, is in negotiation for the

sale of two of the works, and the transaction has so far proceeded
that the transfer will be effected at a profit in dollars.

Dandalk.—Need for ExrEN,siONS.—In submitting tbree

alternative schemes for the augmentation of the municipal generat-

ing p'.ant, Mr. Spalding, the engineer and manager, states that at

certain peak load periods the output of the station has been 14 per

cent, in excess of its generating capacity—the difference being
met by the storage batteries. The following are the suggested
schemes : — (n) Extensions comprising one 500-h p. steam engine
with boiler, chimney, eoonomiaer and accessories

;
(A) one 500 h.p.

gas engine with producer plant and accessories
;
(f) one 300-h.p.

Diesel engine and accessories. Mr. Spalding recommends Scheme (c),

which although engendering a higher capital cost than the others,

will prove more economical in working. His second choice falls on
Scheme (a).

Electricity Districts.—South Wales.—The latest date
for the receipt of representations regarding the South Wales Elec-

tricity District has been altered to October Slat, 1921, instead of

April 30tb.

NosTH Wales and Chester.—The Electricity Commissioners
will hold a local inquiry at the Assembly Room, Town Hall,

Llandudno, on February 15th, 1!I21, at 10.30 a.m. and following
days, with reference to the area to be included in the above-named
district, and the schemes which have been submitted by the North
Wales Power and Traction Co., Ltd., and the Corporation of Chester
for the formation of a Joint Electricity Authority. Copies of the

respective schemes may ba obtained from the North Wales Power
and Traction Co., Ltd., Clark Street, Dolgarrog, North Wales, at a
coat of 5s. each, and from Mr. J. H Dickson, Town Hall, Chester,

at a cost of 38. iri. each.

Falmoutii.—Proposed Price Increase.—The Town
Council is again protesting against an application of the local elec-

tricity supply company for permission to increase its charges from
7d. to Is. 2d. per unit. The existence of a four years' street-

lighting agreement has been brought to the notice of the Ministry of

Transport.

Frioton. — Proposed Price Increase.—The Urban
District Council is lodging an objection to the application of the
Frinton Eleotric Light and Power Co. for permission to increase its

miximum charge from 9d. to Is. 2d.

Glllingham (Kent).—Loan.—The Town Council is

applying for sanction to a loan of £ 10,000 to cover expenditure on
mains for the ensuing two years, and an overdrawal of accounts in

ths connection.

Halstead (Essex).—Electricity Supply Company.—
A limited liability company, with a capital of £12,000, has been
formed with the objest of supplying electric lighting and power
to the town.

Harrogate.—Loan.—The Town Council is applying for

the sanction of the Electricity Commissioners to the borrowing of

£6,390 for the installation of a new condensing plant at the elec-

tricity works.

Llandaff.—Loan Sanctioned.—The Llandaff and Dinas
Powis Rural District Council, Cardiff, has received sanction from
the Electricity Commissioners to borrow £3,782 in connection with
the elect) ioU undertaking.

Lyme Regis. — Purchase of Undertaking.—The
Town Council on January 11th decided to exercise the option of pur-

chasing the electricity supply undertaking for £4,250, subject to

safeguards as to the loan being forthcoming. Mr. H. T.

Tilley, who was engaged as valuer, estimated the installation to be

worth £3,869. The prices given in the repDrt for the existing

generating plant, meters, poles, ko., were those which he would
expect to be obtained at the preeeat time, but the figures for the
overhead and underground cables were what he considered them
to be worth as an installation. Considerable outlay would have to

be made in the near future. The approximate outlay necessary to

install a new generating set, cables, &c., now required, would be

£5,8Pg.

Newport (Mon.).—Extension of Supply.—The Cor-
poration is app'.ying to the Electricity Commissioners for powers to

extend the area of supply of electricity to include the parishes of

Bettws, Duffryn, Malpas, and St. Woolos, the urban district of

Caerleon, and the parishes of Christchurch and Nash, all in the
oouQty of Monmouth,

New Zealand.—Lake Coleridge.— For the financial

year ended March 31s€, 1920, the load on the Lake Coleridge, N Z
,

power house increased from 5,900 kW to 7,066 kW, the stated

plant capacity being 6,000 kW. The capital outlay increased during
the year from £403,157 to £432,076, the increase being mainly in

making provision for a new generator of 4,000 h p now being
installed. The revenue for the year was £45>3i, and expenses
as follows :—Working expenses, £17,759 ; interest, £l(),8t)3 ; depre-

ciation and reserve, £7,624 ; total, £42,246. The result of the
year's operation is thus a net profit of £3,585 towards reducing the

deficit on the four previous years' working. The revenue for the pre-

vious year was £37,324, and the expenses £40,159, the deficit being

£2,835. Thedefioitin 1915-16 was £17,649 ; in 1916-17, £11 956,and

in 1917-18, £4,241. The output for the year from the powerhouse
was over 33,0CO,030 umtB.— Cummnnivealtli Enfiineer.

Slaithwaite.—Electricity Supply.—The Huddersfield

Corporation is applying to the Electricity Commissioners, under the

Electricity Supply Acts, for an order authorising it to supply elec-

tricity for all public and private purposes within the urban district

of Slaithwaite.

Torquay.—Interview with Commissioners.—Ata recent

meeting of the Town Council a report was received from the

deputation which interviewed the Electricity Commissioners in

November last. The deputation pointed out that to raise the sum
of £2:0 0:0 necessary for the suggested erection of a power station

at Newion Abbot, was at the present time impossible, unless assist-

ance was obtained from the Government. Failiag that, it might be

possible to induce a private company to carry out the scheme. Sir

John Snell, in reply, stated that the erection of a new s';ation in

the area was very necessary. The Commissioners had no funds for

the subsidisation of schemes, and he knew of no company that

would hi likely, or wiling, to take over Torquay's obligations. In

any case, it would cost a company more to raise the necessary

capital, which would engender higher charges for electricity. If,

however, the Council still fav.uced recourse to a private company,

Sir John recommended approaching the Urban Electric Supply Co.,

now supplying part of the area.

The engineer was instructed to report upon the suitability or

otherwise of the Medical Baths site for a power station, and also

to ascertain from the company supplying Newton Al)bot if it would

be prepared to enter into a contract for a bulk supply from the

Newton AbbDt station when erected.

Tredegar.—Lighting Order.—The Couacil was recently

reminded that the provisions of the clause in the Tredegar Parlia-

mentary Bill relating to electricity had to be carried out within a

periol of two years, and Ihit the proposed scheme hal to be

presented for approval within six months. It was decided to frame

a scheme for submission immediately.

Truro.—Lighting Order.—The Electricity Commis-
sioners have written to the City Council asking what steps have

been taken in the carrying out of the provisions of the Electric

Lighting Order granted in 1913. The question was referred to

the Finance Committee.

Walsall.—Condensing Water Supply.—The Town
Council proposes that, subject to the approval of the Board of

Trade and the Electricity Commissioners, an agreement be entered

into with the Birmingham Canal Navigations, under which the

Corporation will pump canal water from one level of the canal to

another, sufficient to meet the company's requirements, and utilise

the water for condensing purposes at the Corporation generating

station. The company will be relieved of certain pumping work

now carried out by it, and is to pay the Corporation £3,000 per

an'num. The scheme involves a capital outlay of £2 1,000, of which

amount £14,000 is included iu £119,500 which the Corporation is

authorised to expend in the completion of the generating station.

— J!iri)iini/hoi)i Post.

Walton-on-Thames.—Proposed Price InciIEAse.—The
Urbm D;strict Council has decided to oppose the application of the

Urban Electric Supply Co. for sanction to further increase charges

for electricity.

Warrington.— Overloaded Plant. — The Electricity

Committee finds itself unable to meet fully the demands of its

consumers. The Ministry of Transport has sanctioned the purchase

of two 6,000-kW turbogenerator sets (three were authorised by the

Council), but delivery is not expected until the beginning of next

year.

Warwick.—Inquiry.— On January Uth, an inquiry was

held by the Ministry of Transport into the application of the

Warwick and Leamington Electrical Co. for permission to increase

its charges. The town clerk said that it was unfair to fix prices for

five years at a time when the cost of production was at a miximum.
He also asked for an adjournment of the inquiry, complaining

that he had received none of the data upon which the propc s id

increased prices were baed. A fortnight's postponement was

agreed to.

West Hartlepool.—The Corporation is applying to the

Electricity Commissioners for a epcc'al order to extend the area of

supply of electricity to include part of the parish of Stranton in

the Rural District of Hartlepool.

TRAMWAY AND RAILWAY N0TE5.

Australia.—Melbourne.—Although the profit from the

tramway system is stated to be 'infinitesimal," the Tramway
Board has decided not to increase the fares. The Melbourne

system will therefore still be one of the cheapest, if not the

cheapest, for travellers in the whole world.

Bradford.—Protest against R4illess Cars.—The
proposed substitution of railless traction in place of the pre eat

rail traction on the Idle and Thaokley routes has raised
'
a
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itorin of prolusl from residents in that distriot, and opportunity i»

to be afforded them for proteitini; before any decision to effect a

ohani^e ia made.

Chile.

—

Railway Ei-ectiui ication.—Provision is to be

made in the new loan of £7,775,000 in ifold by the Government of

Chile for the eleotrifioation of the State railways, the purcliaHe of

new e(|uipment, and the operating defioita for the past three years.

— Ftnancial Xeivs.

Contiaental.

—

-Sweden.—The (luestion of the electri-

fication of the Swedish State railways, and particularly of the line

between Stockholm and (lothenborg, appoara to have entered npon

a new etaK« since the return from the United States of Mr. Gran-

holm, peneral manager, and Mr. Ojverholm, principal of the

eleetrical department of the State railwaya. It was decided some
time apro to adopt the sinerle-phase ayatem, as used on the frontier

railway, for the pro j acted conversion of the Stockholm-Gothenborg
line, and a sum of 7.5,000,000 kronen waa voted by Parliament for

the purpose. Before these decisions were reached the Special

Committee which investiprated the problem of electric raihvay

working suggested that firms rcpreseiitiag the direct-current

system should also be permitted to submit oflFers, but the Railway

Administration rejected this recommendation on tha ground that a

postponement of a decision as to the choice of a system would only

aggravate and confuse a problem which was already difficult,

without obtaining any counterbalancing advantages. The working

of the direct- current system in the United States, however, has

created a favoiiable impression on the general manager and the

electrical engineer, and it is now assumed that the question of the

system to be adopted will undergo re-examinition. In discussing

the question, a Swedish newspaper suggests the possibility of the

direct-current system being decided upon as possessing great advan-

tages, and that in this event it would be impossible for SweHsh
firms to deliver the plant on account of the lack of that experience

in this direction which would permit of their successfully com-
peting with foreign rivals, and the Americana in particular. It

would not be good economy in these times of scarcity of money, the

newspaper remarks, to borrow 7B,0oD,000 kronen, of which a con-

siderable amount would cross the Atlantic ; and it is, therefore,

suggested that the most appropriate course to adopt would be to

postpone the whole question, while in the meantime Swedish firms

would be able to render themselves capable of rescuing for Swedish
industry a Government order of great economic and national

importance. Two or three daya after this expression of opinion

the Allmanna Svenska Co. announced that the company was fully

equipped and competent to co-operate in the electrification of the

railways, and that the question had already been discussed with
representatives of the United States General Electric Co., who
launched the direct-current system. It was added that it would
be of advantage for the Swedish company to co-operate with the

American cjmpany in the matter, although an agreement had not
been entered into for the purpose.
Gbemany.—The electric tramway system in Berlin, which was

formerly owned by a company that paid dividends of up to 8 per

cent, per annum, and which waa acquired by the municipal author-
ities a few years ago, now shows a deficit of 74,000,000 marks.
Despite constant increases in the fares it has been found impossible

to balance income and expenditure, and the adverse balance is

growing month by month.
Italy.—The Morning Past states that a violent scene occurred at

the sitting of the Rome Municipal Couocil on January 13th, when a
number of disabled ex-soldiers, armed with sticks, invaded the Council
chamber and endeavoured to compel the conceaaion of free tickets

on the municipal tramways. The system is already overcrowded
and working at a loss, but a compromise waa reached by which all

wounded ex-soldiers are to be allowed to travel free until Feb. 28th.

Daring the interval a mixed Commission is to investigate the matter.
Similar demands have been advanced in MUan. The Roman car
fares have been nearly trebled, the lowest fare being 40 centesimi.
France.—A ssheme has been submitted for approval to the

Conseil General du Departement de la Savoie for the complete
electrification of the tramways of the Department. Four networks
are in contemplation. The first is the Cbamberg network, com-
prising 26 lines

; the second network is constituted by the Albert-
ville to Beaufort-sur-Doron line ; the third and fourth networks
embrace seven lines, at present partially served by electric trolley

cars. The networks will be served by a conduit system, and the
total length of the lines projected is 2O0 km., the estimated cost
being about 80,000,000 fr.

Durham County. — Transport Scheme. — Durham
County Council, on January 12th, decided to proceed with its

county transport scheme, in connection with which a Bill has
already been deposited in Parliament to empower the Council to
conatruct and work tramways and to provide trolley vehicles,

motor omnibuses, i;o. The scheme is estimated to cost £1,631,473,
of which £S47,122 is for the construction of tramways and tram-
roads, £397,770 for the provision of electrical equipment for
tramways and trolley vehicles, £120,000 for the provision of
tramway rolling stock, and £143,000 for provision of trolley
vehicles. Sir A. M. Palmer, in opposing the scheme, said the
opposition was so great from all quarters of the county, from
landowners, coalowners, local authorities, and others, that he did
not think Parliament would pass the Bill. He agreed that the
days of tramways were gone, and if the Council wanted anything
of the kind, it should operate motor-buses. The Council went
into Committee to hear the opinion of experts before coming to its

decision. As the majority in favour was not a majority of the
wjioli Council, it is expected a further meeting of the Council will
i»e to be held to consider the matter.

Liverpool. — Puoposed Purohase. — The Oity Council

has accepted a recommendation of the Tramways, Electric Power,

and Litrhting Committee that, subject to the necessary power being

obtained, the Corporation should acquire from the St, Helena

Corporation tlie section of the line between Brook Bridge and Moss

Street, Prescot, being Tramway No. I, authorised by the St. Helens

Corporation Act, IHKS. with the right to make use of the lines

between Mosa Street and the King's Arms, Prescot, including the

loop lino and the triangle, at a price of £8,000.

New Zealand.

—

New Plymouth.—The municipality is

purchasing new cars, &c., at a cost of £22,500. A proposal to

extend the present system and to introduce railleas cars, which
would have cost £43,500, was defeated.

Rate-Relieving Tramways.—Comparative Figures.—
A uieful, as well as interesting, return has been compiled by the

bjrough treasurer of Preston, showing the extent to which the

rates of various municipalities have been relieved by munio^al
enterprise, tramways, Wc. Bootle and Wallasey head the list with

la. 1 Id. from the tramways, &c. ; Liverpool, 6id, ; Manchester, Ud.
;

Birmingham :Jd. ; Leeds, Is. 9id ; Birkenhead, 3Jd. ; Chester, 6\d.
;

St. Helens, Jd. ; Southport, 4d. ;
Warrington, lljd. ; Wigan, Id.;

and Widnes, Ijd.

Shipley. — Power Rate Increased. — The Council,

having applied for an increase in the rate of payment for electricity

used on tramways leased to the Bradford Corporation, hag been
informed that the present rate of payment will be increased by Jd.

per unit on the recommendation of the Bradford Tramways Com-
mittee. The increase is retrospective to October 1st last.

TELEGRAPH AND TELEPHONE NOTES.

Cable Delays.^The delay to which the whole of the

cable traffic! from the East has been subject is attributed by the
Dit'dtj Mail to the fact that on Christmas Day a fishing trawler
fouled its anchor in several of the Eastern Telegraph Co.'s cables

lying off the Portuguese coast.

Storm Damage.—It was announced by the General Post Office,

on Tuesday last, that there would be telegraphic delay to France,

Germany, and Switzsrland, owing to the storm during the early

part of the week. Communication between different parts of
England and also with and in Ireland waa tilao made difficult.

China.

—

New Wireless Stations.—The American
Federal Wireleas Telegraph Co., of San Francisco, has signed a
contract to erect powerful main wireless stations at Shanghai,
Peking and Harbin at acost of 81,200,000. It will be a joint Chino-
American operation to be controlled by the Ministry of Communi-
cations ; after 10 years the system will

i
revert to China.

—

Iteuter'i

Trade Se 'rice (Peking).

France.

—

Wireless SociETr There has been formed
at Paris a society for those interested in wireless telegraphy, under
the title of the Radio-Olub de France. Its objects are to popularise

wireless telegraphy by every means of propaganda, and in particular

by setting up research laboratories at its offices, and also in the
principal centres ; likewise, workshops, reading rooms, and library.

Other objects are stated to be visits to stations and laboratories,

maintaining relations with like associations abrosid, assistance to

inventors and research workers, obtaining of situations, and
affording pecuniary assistance to members in difficulties. Its

offices are at 95, Rue de Monceau, Paria.

Italy.— Telegram Surchaeqes.—As from .January

15th, the surcharge on telegrama to and from Italy was increased

to 300 per cent., says The Times.

Japan.

—

New Wireless Station.—The wireless

station at Tomioka waa opened on January 11th. It ia the most
powerful station in the Orient, and is receiving messages direct

from New York and other big world stations. Experiments in

sending mesaagea have proved very successful, and the station will

commence dispatching about February Ist.

—

Renter s Trade Serrice

(Tokio).

Sweden.

—

Telegraphic Communication with Russia.—
The Great Northern Telegraphic Co., of Copenhagen, is negotiating

with the Government of Sweden and the Ruaaian Soviet Govern-

ment with a view to the resumption of telegraphic communication
between Stockholm and Petrograd. At present the only connection

which exists is the wireless one which Prof. Lomonojov has with
Moscow. The company's property in Petrograd has been respected,

and both it and the Swedish Telegraph Administration are pre-

pared to resume communication at any moment. The company's
Asiatic and Siberian service was maintained during the years of

war with few exceptions in the case of connections with Irkutsk

and Vladivostock. where transitory interruptions took place. But
the connection between Europe and the East of Asia ria Russia has

been entirely at a standstill, and the company in later years has

been compelled to maintain comm anication with its Eist Asiatic

service through English cables ria India. Now the intention is

to re-establish the connection between European Russia and Eastern

Asia at the same time as the recommencement of the service in

Russia.

—

Fina itcier.
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U.S.A.

—

Wireless Press Facilities.—The American
Publishers' Committee has sent a representative to this country for

the purpose of urging: the need of improved facilities for the trans-

mission of news between Great Britain and the United States.

According: to The Times, Mr. Joseph B. Pieraon, chairman of the
committee, who is now in London, says that the committee was
organised by the cable-using newspapers and Press associations of

the United States for the purpose of securing better transmission
service for news dispatches to and from all other parts of the
world, but chiefly with England and France. The committee has
the support of the leading oflncials of the Government at

Washington, which has placed the extensive high-power wireless
facilities of the Uniied States Navy at its service. It is using
those facilities to the extent of several thousand words daily,

particularly in the Far East, and there are adequate facilities for

increasing wireless messages between England and America as soon
as England increases its wireless stations. It is for tlie purpose,
Mr. Pierson says, of establishing better facilities, that the American
Publishers' Committee has sent ita representative to Eagland.
" Better facilities are possible, and, in fact, are in operation between
France and America. The committee has the energetic co-opera-
tion of the Newspaper Proprietors' Association of London, and
hopes to secure the sympathetic consideration of the British Post
Office. We are asking that England should develop wireless
facilities to work with American stations, and that the cables be
cleared for certain short definite periods in the night and in the
day for the swift transmission of news under organised manage-
ment of the newspapers and news associations." Mr. lUingworth,
Postmaster-General, agreed to receive a deputation from represen-

tative Press organisations last Wednesday on the subject of tele-

graphic communication by cable and wireless.

CONTRACTS OPEN AND CLOSED.
( The date given in parentheses at the end of the paragraph indicates

the issue of the Eleotrioal Betiew in which the " Ofieial
Notice " appeared,')

OPEN.
Aberdeen.—February 21st. Corporation Waterworks

Dapartment. Electrically-driven pumping machinery. Specifica-

tions, £5 (returnable), from Water Engineer's Offiae, 4Ii, Union
Street, Aberdeen.

February 21st. Electricity Department. Temporary and
permanent coal conveyors and shutes in connection with the
reconstruction of the boiler house at Ferryhill. (See this issue.)

Australia.— South Australia.—P.M.G.'s Department.
March 2nd. Telephone parts. Schedules 558 and 559 ; telegraph

and telephone material, Schedule 560. (January 7th.)

Melbourne.—March 2nd and 9th. Victorian Railways. Re-
actances and condensers (for power signalling), electric crabs

and equipment for cranes. Copies of the specifications can be

seen at the Department of Overseas Trade (Inquiry Room), 35, Old
Queen Street, S.W. 1.

March Slst. Electricity Commissioners. Plant for the Mor-
well power scheme. Telephone wire and pin -type insulators.

(January 14 th.)

Adelaide. — February 23rd. P.M.G.'a Department. Electric

lamps, as per Schedule 561. (See this issue.)

Sydney.—March 21st. P.M.G.'s Department. Telephone and
telegraph apparatus, testing instruments and switchboard parts,

Schedule 8H. (See this issue.)

Perth, W.A.—March 29th. P.M.G.'s Department. Telegraph
aocumulators. Schedule 333. (See this issue.)

Belgium.—February 1st. Municipal Council, Antwerp.
Rotary converters with switchboard, for No. 77 Wharf of the Bassin
Canal. Specification in French can be seen at the Inquiry Room of
the Department of Overseas Trade, 35, Old Queen Street, S.W. 1.

February 3rd. Municipal authorities of Molenbeek-Saint-Jean,
near Brussels. Supply of the necessary electricity meters required
in connection with the local electricity supply undertaking.
Particulars maybe obtained from the Hotel Communal, Molenbeek-
Saint-Jean, Brussels.

February 11th. Municipal authorities of Tirlement. Electricity

supply in the town ; (1) the supply of electrical energy
; (2) the

establishment of a distribution system ; and (3) the concession for

the supply of electrical energy for lighting and power purposes.

Specification from the Secretariat Communal, Tirlement, on pay-
ment of 30 fr. The municipal authorities will decide as to the
scheme to be adopted after the tenders have been opened.
The Belgian State Railway authorities, at La Salle Madeleine,

Brussels, are about to invite tenders for the supply of a large
quantity of miscellaneous material in connection with the electric

lighting of trains.

Chester-le-Street. — January 25th. Urban District

Council. Wiring 512 houses, feeder cables, overhead mains,
equipment for sub-station. (January 14th.)

Edinburgh,—January 24th. Electricity Supply Depart-
ment, Circulating water pipas and valves for the Portobello
generating station, Speoifioat.on No. 30. (January 7tb.)

France.—Paris.—February 17th. The supply and in-

stallation of a multiple commutator table at the Central Telephonic
Bureau in the Boulevard Raspail. Particulars from the Direction
de I'Exploitation Telephouiqne, 4e Bureau, 103, Rue de Grenelle,
Paris.

Great Yarmouth.—February Uth. Electricity Depart-

ment. Supply and erection of h.p. switohgear. (See this issue.)

Haiti.—Le Moiiiteur, the official journal of the Republic,

publishes details of a contract between the Haitian Government
and a firm at Jacmel for the erection of a hydro-electric plant

in Port-au-Prince. There is to be one generating station and one

sub-station, the former being provided with two 100-kW sets,

comprising a Pelton wheel driving a three-phase 42-cycle. 600-V

alternator, with the necessary switchgear and accessories. The
power is to be conveyed to the sub-station by an overhead line at

8,000 V, and the consumers' voltage is to be 220. Applications for

the name of the firm in Jacmel should be addressed to the Depart-

ment of Overseas Trade, 35, Old Queen Street, London, S.W.I,

quoting 26 19/FL/PN.

Halifax, — February 3rd. Electricity Department.

Twelve months' supply of stores, including electric lighting

fittings and accessorieP, cables, v.i.r., and phosphor bronze, tele-

phone wire, e.h.p. and l.p. cables, meters, &c. (January 7th.)

Kelghley. — January 24th. Corporation. Electricity

Department. Construction of 6,600-V overhead line to Easeburn.

(January Uth.)

London.—Hammersmith. — January 2(Jlh. Electricity

Department. Single and three-phase transformers. (January 14th.)

Paddinqton.—January 24th. G.W.R. stores, including tele-

graph instruments, electrical apparatus, electric wire and cable, &c.

(January 14th.)

L.C.C.—January 3 1st. Electric wiring installation at the

Bethnal Green Weights and Measures Office and Coroner's Court,

comprising about 87 switch points and 89 lighting points.

(January 14th.)

H.M. Office of Works. February Ist. Six months' supply of

switches, fuses and t'useboardi. (See this issue.)

Lnrgan.—January 29th. Urban District Council. Four-

core l.p. lead-covered and armoured cables. (January 14th.)

Manchester, — January 26th. Electricity Committee.
Direct-current switchgear for Dickinson Street generating station.

Mr. F. E. Hughes, secretary. Electricity Department, Town Hall.

February 14th. Electricity Department. 33,000-V trunk feeder,

pilot and telephone cables. (See this issue.)

Middlesbrough.—February 9th. Corporation. Double
line of tramways from Albert Road to Linthorpe Road. Particulai s

from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings.

New Zealand, — Wellington.— March let. Public

Works Tender Board. Seven 4,000-kVA single-phase transformers,

with accessories, for Lake Coleridge electric power scheme. Copy
of the specifications can be seen up to January 20th at the Depart-

ment of Overseas Trade, Room 48, 35, Old Queen Street, S.W. 1.

Rosylh.— January 30th. Electric lighting work at Park
Road School. Deposit, £1 Is. Mr. R. H. Motion, architect. Union
Bank Chambers, Dunfermline.

South Africa. — Pretoria.—March 10th. Municipal

Council. One 20-ton overhead crane, six boilers (350-lb. working
pressure), three 3,0u0-kW steam turbo-generators with condensing

plant, five 750-kW converters. Farther particulars can be obtained

from Mr. T. C. WoUey-Dod, general manager, electric lighting

department. Specifications (five guineas") from the town clerk.

Durban.—January 26th. Corporation. Supply of telephone

sable, paper sleeves, concrete pipes, and various telephone and
miscellaneous accessories and materials.

February 16th. One 1,000-kW rotary converter with trans-

formers and switchgear. Spaoifications of the above may be

consulted on application to the Department of Overseas Trade, 35,

Old Queen Street, S.W.I.

Uruguay.—Monte Video.— May 29th. State Power
House. Single and three-phase meters. Copy of the specification

(in Spanish), conditions of tender and a list ot spares to bj pro-

vided (also of a similar call for tenders for 500 d.c. meters for the

provinces), can be seen at the Department ot Overseas Trade

(Eloom 48), 35, Old Queen Street, S.W.I.

CLOSED,
Belgium,—Eight tenders were submitted to the Muni-

cipal Authorities of Ixelles, Brussels, last week, for the supply and
erection of a steam turbine and alternator at the local electricity

generating station. Four of the leaders came from Belgian firms,

one of which quote! for either Belgiai, Swiss or French plant,

two quotations came tiom French firms, one from Brown, Boveriand
Co , of Baden, Switzarland, and one from the Swedish Turbine

Works (Ljungstr(im). of Finspong, Sweden. The prices quoted

ranged from ."^oO.OOO francs to l,525,0o0 francs.

Glossop.—Town Council. Accepted :
—

Aerial feeders, for electric lighting, on three sites, £325.—J. Swainaon & Co

Leigh.—Town Council. Accepted :

—

One a.-iao kW turbo-alternater, il8,694.—Fraser & Chalmers Engineering
Works.

E h.t. and l.t. switchgear, i'2,420.—Ferguson, Pailin, Ltd.
One 600-k W La Cour oonverter, jtl.OTO.- Bruce Peebles A Co.

Sunderland.—Corporation. Accepted :

—

Spare parts for A.E.G. turbine.—J. Howdeu & Co., Ltd.
Spare parts for coal conveyor,—Babcock Ot Wilcgs, \j%Q,
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FORTHCOMINQ EVENTS.

Insulation ot Mecbanlcal Engineers. — Friday, January Slst. At tbc
iQsdtutlon, Stor«y'8 Gate, S-flT At 6 p.m. Paper on "The Mechanical
Loading of Ships," by Mr. H. J. Bmith.

Junior iDstltatlon of Engineers. — Friday, January 2l8t. At the Caxton
Hall, Westminster, 8.\V. At 8 p. in. Lecturelte on "Motor Yachts," by
Mr. B. H. Joy.

Salford Tecbnical and Engineering Association.—Saturday, January 92nd,
at the Uoyal Technical Collccc. At 7 p.m. Presidential address by Mr. J.
Morris. Musical eociul evening.

Instltatlon of Electrical Engineers. — Informal Meeting. — Monday.
January 24th. At fi p.H). At the InstitutioT ot Civil Engineers, Great
GeorRc Street, 8.W. Discussion on improving the usefulnesa of the
Insti ution.

Thursday, January 27th. At the Institution of Civil Engineers, Great
George Street, S.W. At 6 p.m. Paper on " Temperature Limits of Lirge
Alternators," by Mr. G. A. Juhlin.

North - Eastern Centre —Monday, .Tanuarv 24th. At the Mini"g
Institute, Wes'gite R)ad, NewcasUe-onTyne. At 7.16 p.m. Paper on
"Some Economic .\spect3 of e.h.t. Distribution by Underground Ctbles,"
by Mr. R. O Kapp.

North - Midland Centre. — Tuesdav, January 95'h. At the Hotel
Metropnle, Leeds. At 7 p.m. Paper on " The Distribution ot Electricity,"
by Mr. \V. B. Woodhouse.

South-Midland Centre (Students' Section).- Tuesday, January 25th.

At the Birmingham University. At 7.30 p m. Paper on " Thermionic
Valves," by Mr. J. A. Cooper.

Boyai Society of Arts,—Wednesday, January 26th. At John Street, Adelphi,
W.C. At 4.30 p m. Paper on "The Origin and Development of the
Research Associations established by the Department ot Bcientiflc and
Industrial Research," by Mr. A. Abbott.

Belfast Association of Engineers. — Thursday, January 27th. At the
Municipal Technical Institute. At 6.4 '.p.m. Paper on " The Mechanical
Handling and Conveying of Materia's," by Mr. R. P. Terry.

Chelmsford Engineering Society.—Thursday, January 27th. At the East
Anglian Institute of Agriculture. At 7 p.m. Paper on " Electric Winders
tor Collieries," by Mr. C. S. Buyers,

Liverpool Engineering Society. — Thursday, Januarv 27th. At the Ei-
changc Hotel, Liverpool. At 7 p.m. Annual dinner.'

Edinbargh Electrical Society.—Friday, January 28th. At the PhUosophical
Inslitii'.e. At 8 p.m. Papers on "Electrical Wonders in Guernsey," bv
Mr. E. C. Catford.

Physical Society of London. — Friday, January 2eth. At the Imperial
College of Science, Soutn Kensington, S.W. At 6 p.m. Ordinary meeting.

Association of Englneers-ln-Charge.—Saturday, January 29th. At St.
Bride's Institute, Bride Lane, E.G. At 7 p.m. Discussion on "The
Association and its Future Activities." To be opened by Mr. A. E. Penn.

Manchester Association of Engineers.—Saturday, January 29ch. At the
Memorial Hall, Albert Square. At 7 p.m. Paper on " Cast Iron t>. Semi-
Steel," by Mr, E. Wheeler.

NOTES.

The " Electrical Review " Index. — The Index to

Vol. LXXXVII of the Electrical Review, which will shortly be
printed, will be supplied only to those who, through the post,
specially apply for it. To such it will be supplied for 6d., post
free. Any reader or advertiser, at home or abroad, who requires a
copy for bindingr or for other purposes, is asked to make early
application therefor to the Publisher, Electrical Review,
4, Ludgate Hill, London, E.G. 4.

Freemasonry.—The ne.xt regular meeting of the Kelvin
Lodge will be held at Mark Masons Hall, Great Qaeen Street,
LondoD, W.C, 2., on Friday, 28th inst,, at 4 p.m.

Electricity on Boar<] Airsliips.— CommentiDg upon the
passenger airships, R. 36 and R. 37, which are being built for the
Civil Aviation Department of the Air Ministry, the Daih/ C/imnicI-;
states that electric cooking apparatus is to be installed, in
addition to many other details to cater for the comfort and con-
venience of passengers.

Edison oa the After-Life.—An interview with Thomas
Edison, the inventor, is published in the current issue of the
London Magazine. Although Edison does not express any definite
views as to the persistence of conscious life after death, it seems
clear that he regards the subject as worth careful investigation.
The apparatus he is perfecting, if successful in enabling the people
of this world and the spirits of the next world to communicate
with each other, will cause, he says, '' a tremendous sensation."
Whatever Edison may have concluded as to the after-life, he is very
definite as to whether the earth and its life exists simply as a
result of an accident. He says :

—
'' I can no more doubt the

existence of an Intelligence that is running things than I do the
existence of myself."

—

The limes.

Appointments Vacant.—Telegraph engineers (£480) for
the Nigerian Government ; draughtsman (£6) (temporary) for
the Wimbledon Corporation electricity department

;
plumber-

jointer for the Corporation of Salford electricity department
;

plumber-jointers for the Burnley Borough Council electricity
department. See our advertisement pages to-day,

Norwegian Rustless Stee).— /)'"'''/'//.?/''' TulewU learns
from Christiania that the Norsk Electro- Kemisk Aktie8elEk.ib,
whose works are at Tysfe, has long been experimenting with a
special ferro-chrome alloy, produced electricaUy, which wUI not
rust and which is not affected by most acids. The process of
production is said to be so cheap that the new steel will not cost
more than other kinds. The company contemplates the establish-
ment of works for the prcdnotion of the new steel.—i?f(rfer'* Trade
Service (Copenhagen),

The Engineers' CInb for London.— On Monday last

Mr. Edmund L. Hill was the guest of the Batti-Wallahs' Society at
luncheon at the Holborn Restaurant, and delivered an interesting
and inspiring address on the Engineers' Club for London, of
which he is the hon. secretary pm tem. Referring to his intimate
acquaintance with the Manchester Engineers' Club (of which he
was one ot the founders and hon. secretary), Mr. Hill mentioned
that Mr. H. T. Wilkinson had played a leading part in setting on
foot the movement in London. At Manchester the proposal had
met with a good deal of hostile criticism, and some 18 months'
hard work was required to establish the Club, but it was a huge
success

; it had 850 members, and a long waiting list, and had a
building fund of £.50,000. In London the amount of adverse
criticism that had been received was practically negligible. The
scope of the Club should be wide, including industries allied to
engineerinir, and both the commercial and technical sides; it

would bj designed not only for London, but also for members from
the Province} and the Oversea Dominions throughout the Empire.
There was a possibility of securing a temporary home for the Club,
in which event a start might be made by midsummer. In order to
improve the "load factor" members should use it to the full

;

they must provide a service so cheap and efficient that members
could not do without it, including ample bedroom accommolation
and really good food. With regard to the all-important question
of finance, Mr. Hill gave a long list of the eminent gentlemen who
had promised to serve on the preliminary Organising Committee,
and would have to consider this subject ; he deprecated the
adoption of a high entrance fee, which would keep out young
engineers, but thought that an annual subscription of 10 or 12
guineas would be necessary. The service of the Club must be
perfect in all respects. Such an institution was an ideal worth
working for—and it would involve a great deal of hard work, to
provide a fitting and abiding home for the noblest profetsion in the
world.

The chairman, Mr. W. E. Warrilow, drew attention to Mr. HUl's
great work in connection with the Federation of British Industries.

Mr. Wansbrough, president of the Cable Makers' Association,
proposing a vote of thanks to Mr. Hill, said that no one was better
fitted than he to start the Ciub, and Mr. Dixon, seconding, said it

was a disgrace to London that it had no real meeting place for
engineers. The vote was accorded with enthusiasm and musical
honours, and Mr. Hill, in acknowledging it, pointed out that the
movement was not due to himself alone, but to a number of
promoters.

A New German Electric Car.—The Motor states that

a new electric motor-oar is being manufactured at the rate of
100 per month by a Berlin firm. The price of the oar complete is

14,000 marks—at present exchange rates, about £56.

Detecting Fanlts in Coils.—In our issue of January
Itth, page 52, we described a method for the detection of short
circuits in motor armature coils outside the motor, A corres-
pondent asks whether any of our readers can give a description of

a similar appiratu3 for the motor ooils already in position in

stators and rotors. 110-V single-phase current is availabie

on site.

The Ilford Shnt Down.—As we go to press, we learn

that at i"> p.m. on January 13th a conference was held between the
CouncU and the Min'strv of Labo ir (representai by Dr. Macnamara,
Sir David Shackleton "and Mr. H. F. Wilson). Following this

conference, certain p.-oposals were plactd before a full meeting of
the Council, when it was agreed to adopt the E.P.EA. Schedule
immed'ately. at the same time call ng upon the Ministry of Labour
to form a Boarl of Appeal to wh'ch recommendations for the revi-

sion of the terms of th? Schedule might be submitted.
Thisdei'gion was arrived at shortl.v after S p.m. and inlesi than

half-a 1-hour normal work was resumed at the electricity works.

The Siolte Njwington Contracts,—The Borough Council
has decided to lodge an appeal a;:ainst the recent decision of the
Court in the matter of pre-war contracts with the North Metro-
politan E P.S. Co.

Swedish Enterprise in Russia.—According to the
Swedish newspapers, the Vice-President of the Russian Supreme
Economic Council has just declared that among the concessions in

course of preparation is one for the AllmSana Svenska Elektriaka

A.B. of V.o'teiit?, which is invited to start the construction of
turbines and other plant at the company's former works at

Jaroslaw. On inquiry made at the office of the Swedish company,
Mr. Linden, manager of the company, is reported to have confirmed
the report that negotiations for this purpose have been opened,
although they are in a preliminary stage. The proposal has been
nitiatcd by the Russian authorities, and the conditions put forward
correspond with those fixed generally by the Soviet Government for

all possible foreign concessions in Russia. In addition to the
Allmiinna Co , the L. M. Ericsson Telephone Co. and the Swedish
Ball Bearings Co are in negotiation with the Soviet authorities in

the matter of concessions ; and the latter are also said to be pro-

posing to grant concessions to Americans and Gjrmans for the
establishment of tanning, dye and leather works, also concessions

to English firms.

A First-Aid Appliance.—A giant eye-magnet far the

removal of fragments of metal from injured eyes has been installed

in the operating theatre of Preston Royal Infirmary. The instru-

ment was designed by Mr. J. F. Simpson, tramway engineer, with
the assistance of Mr. G. J. Gibbs, consul'ing electrical engineer.

The cost has baen defrayed by workmen engaged in the metal
trades of the district.
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Fatalities.—A youth of 16, named Leslie Harrison, of

Handsworth, Birmingham, wa? recently killed whilst engaged at

the works of Messrs. J. Grove & Sons, of Hales Oif en. He was in

the employ of the Staffordshire, Shropshire, and Worcestershire

Electric Power Co., and was sent to do work in a cubfcle, and he
was warned that there were live wires in it. A cry was heard, and
Harrison was found bending: over the wires. His work had been

completed, and the foreman stated at the inquest, at which a
verdict of " Accidental death " was returned, that he thought that

the lad returned to the box to have another look at it before it was
inspected.

An inquest was held at West Leigh, on January 14th, on John
Boardman (21), of First Avenue, HindJey, who, while passing along
tlie colliery railway line, saw an electric cable fusing, and setting

fire to one of the poles. Boardman went over the hedge, and a few
minutes later a companion heard a scream, and saw flames shoot

into the air. Boardman was found unconscious, and he died three

minutes later. The fingers of his left hand were almost burnt
through. A verdict of " Death from misadventure " was returned.

—

Liverpool Post.

A New Wireless Station at Northolt.—We have received

some interesting particulars of a new wireless station which is

being erected by the Post Office at Northolt, which is quite close to

London, Ijing half-way between XJxbridge and Harrow. The
aerial system will consist of a triangular network, each side of

which will be 650 ft. in length, and the aerial will be supported
by three Elwell wooden lattice towers, each 446 ft. in height. The
f arth system will consist of a network of copper strip connected
to metal plates buried at the bottom of the excavations made to

receive the stay wire anchorages, and the toirer and building

foundations. The transmittirg equipment, both primary and
secondary, will be Elwell-Poulsen arc generators fitted with remote
control. The decision to install these arc generators was reached

after alternative terders had been obtained for valves and alter-

nators. In the near future a valve set employing the latest

practice in valves, vi'z
, the high-power MuUard silica valves, will

also be installed. When this has been dore, comparative tests will

be made to ascertain which sjstem is the more economical at

d

reliable in commercial operation. The specification calls for a

minimum output of 50 A in the aer'al, and arranj,'ements are being
made for the emission of a single wave when transmitticg, and the

complete suppression of radiation when spacing, irstead of the

usual de-tuning. It is believed that this will be the first arc

station of any siz9 to operate commercially on this principle.

Many advantages are gained by being able to stop radiating when
spacing, fuch as the saving in power, and the freedom from
jamming which will result. Although the output to the aerial is

quite considerable, the station will be. operated directly from the

Cectral Telegraph Office, London, at a speed of about 60 words per

minute, but piovision has been made for the use of high-speed
signalling at more than 100 words per minute. The contract

for the whole of the wireless equipment and masts has b3en p'aced

in the hands of Mr. 0. F. Elwell, who is at present also comjliting
the two Imperial wireless stations at Oxford and Cairo. We
published a fully illustrated description of the Elwell apparatus in

our issue of April 2nd, 1920. The object of the new station is to

give direct working to Central Europe, and the rates per word
will be the same as the existing telegraph rates. The service

should be vastly superior, however, as the use of lines passing
through many different fore"gn countries will be eliminated.

Supply Company and Juvenile Emploje. — The
Plympton Electric Supply Co., South Devon, was summoned at

Piympton Petty Sessions on Monday for two offences under the
Fectcry Acts. One related to the unlawful employment of a

young person on Sundays, and the second charge was that of

employing him without procuring the requisite medical certificate.

Mr. Joseph Owner, Irspactor of Factories, told the Court that the

Act laid it down quite clearly that an employer who employed any
person under 16 years of age, must, within seven days of that

employment, obtain from a surgeon in the district, a certificate of

the physical fitness of the employe Defendants had been served

with a notice in which that requirement appeared. A boy named
Gill, who had been employed by the defendants for 15 months, had
never been examined by a doctor, and no attempt had been made
to get a medical certificate. The boy was also employed on
alternate Sundays from 4 pm. to 11 pm., and it would be far

better were a man employed to do the work. A flue of 10s. in

respect of each summons was imposed.

Edacationa!.—The curriculum of the "day continuation

schools" under the Education Act, 1918. which commenced on
January 10th, includes mathematics and science, as well as
" practical nubjeots," such as mechanical drawing and workshop
construction.

The Second Congress of the Universities of the Empire is to be

held at Oxford early in July. Among the many important
questions selected for discussion are '' The Universities and
Research," "The Universities and the Teaching of Civics, Politics

and Sccial Economics," and ''The Universities and Secondary
Education,"

German Lamp Production.— It is stated that the pro-

du;tion of wire filament lamps in Germany in the financial year
1919 20 amounted to 59,520,000, of which 13,.S70,OfO were fcr

export markets, and, consequently, not liable to the tax on lamps.

The number of carbon-filament lamps made was 4,680,000 ;
incan-

descent gas mantles, 48,030,000, of which 3,760,000 were for

export ; and arc lamp oarbons, 1,090,000 kg., of which 260,000 kilos

were for external markets,

Swedish Alloy Discovery.—A quite new alloy of copper
and aluminium without impurities— which have hitherto frustrated
all previous experiments in the practical utilisation of the alloy

—

is reported to have been worked cut for practical use by a Swedish
factory. The new alloy has been named "alcobrons" As the
material in question is not affected by salt water, it is specially

adapted for ship's metal work, propellers, and condensing tubes,

and it is said to be of considerable utility in other respects,

—

Norninq Pout.

INSTITUTION NOTES.

Institution of Electrical Engineers On Thursday last week,
Prof. Sir TOlliam Bragg, K.B.E., F.R.S., delivered the twelfth

Kelvin lecture, taking as his subject " Electrons." Before a
crowded meeting, the lecturer, starting " at the beginning," out-

lined in a most interesting and able manner the discoveries that

have been made in recent years in connection with the subject.

The President, Mr. LI. B. Atkinson, announced that the Council had
decided that descriptions of inventions or new patented devices

should be accepted for publication in the Institution Journal.

Such matter would be given priority of publication, and it was
thought that the value of the Journal would thereby be enhanced.

North-Eastern Centre.—At a meeting of this Centre, held at

Newcastle-on-Tyne, on the 10th imt., Mr. J. B. Beard, in the chair,

Mr. LI. B. Atkinson, President of the Institution, delivered an
address, taking as his subject portions of that which he delivered in

London, emphasising especially the application of electricity to

agriculture, and electric vision. He then turned to what he called

politics in industry and production, and spoke of social and
industrial unrest. In reply to a question as to his association with
the North of England, the President said he commenced his con-

nection with mining in that district in 1885 or 1887, when the

transmission of power by means of electricity was engaging the

attention of no one more keenly than the mining expert. In that

district he was mainly engaged in the application of electricity to

coal-cutters, and the first large installation was that at the Lambton
Collieries, where there was a generating plant of about 400 h.p. ; the

electrically-driven winding engine put down there was the first

placed in the world. The dangers that might arise were the cable

to be cut by a fall, turned his attention to that question, and he
found its solution in the making of a split conductor. There was
great difficulty in the working of the coal-cutters, because the

organisation in those days was not what it was now. It was
interesting to note that the coal-outting machines used today hardly

differed from the early ones, but it was needless to say that coal

mines were very much better organised.

Associate Memhebship Examination.— It is proposed, if a

sufficient number of candidates make application, to hold in

London, in April, 1921, an examination for associate membership.
Arrangements will also be made for the examination to be held at

Local Centres in the United Kingdom and abroad. Applicants

desiring to sit for the examination should send their entry forms
and examination fees in time to reach the Secretary of the Institu-

tion, 1, Albemarle Street, London, W. 1, not later than March 1st,

1921. Entry forms .and copies of the examination regulations may
be obtained on application to the Sacretary.

Liverpool Sub-Centre of tbe North-Westebn Cknteb.—
Three papers on " Electric Welding " were read before this Sub-

Centre, at the Laboratories of Applied Electricity, the University,

Liverpool, on Monday last. Dr. J. H. Paterson dealt with " The
Chemical and Metallurgical Aspects of Electric Arc Welding."

He veiy briefly pointed out the difficulties yet to be overcome in

electric welding, especially on the metallurgical side, and hinted

that there was a very wide field open for research. Mr. L. B.

Wilson dealt with " The Cost of Electric-Resistance Welding," and
gave some very interesting figures relating to the financial side of

electric welding. He further showed on the screen the latest

developments in machires for the purposes of resistance welding.

Both Dr. Paterson and Mr. WiUon displayed some very interesting

samples showing the possibilities of electric welding. Mr. F. J.

Heycs outlined briefly the work that he had accomplished on
' Electric Arc Welding Applied to Aluminium " in the course of a

research carried out in the Laboratories of Applied Electricity, the

University, Liverpool. The paper was very interesting, and opened

up the possibilities of the welding of aluminium. A very interest-

ing discussion followed, in which Messrs. Turney, Malpaa, Rettie,

Astley, Morton, Collie, Wilson, Harrison, Miller, and Dr. Marchant

took part.

Scottish Centre.—Conversazione, February 3rd, 1921. Refer-

ring to the circular dated November 23rd, 192U, members who have

not yet applied for tickets are requested to communicate not later

than Wednesday, .lanuary 26th, with Mr. R. B. Mitchell, Glasgow
Corporation Electricity Department, or Mr. Joseph Taylor, hon.

secretary.

Chelmsford Engineering Society.—At a meeting held on January

13th, at the East Anglian Institute of Agriculture, a lecture on

"Polyphase Induction Motois " was given by Mr. P. Hoggins, of

Messrs. Cromptons engineering staff. The lecturer outlmed the

history of the invention, and Mr. Huggins explained the working

of induction motors, illustrating his remarks by a number of

limelight slide.". In conclusion, Mr. Huggins acknowledged his

thanks to Messrs. Crompton .t Co. for kindly giving him permiesion

to illustrate the construction and performance characteristics of

their machines, The lecture wa« iien discussed.



86 THE ELECTRICAIj EEVIEW. [voi. 88. no. 2,252, januabt 21, 1921

Railway Engineers' Contereace At the meetinsr of the Rail-

way. Electrical, and Telegraph Engineera' Conference in London,

on Djcember 12th, Mr. F. Downea. teleijruph enRineer, of the

Great Northern Railway, was appointed President for theyearl921.

Na'lonal Association of Supervising Electricians.—On Saturday

last week the annual dinner of the AsBociation was held at the

Holborn Restaurant ; the president, Mr. J. S. IliKhfield. occupied

the chair, and the company numbered some ITiO members and

quests. After the toast of " The King " had been duly honoured,

Mr. Whitley, chairman of the Council, proposed "The President,"

remarking that if institutions, like nations, deserved the Govern-

ments they (jot, the Association must indeed be one of the most

worthy institutions in the country, for its three presidents—Messrs.

Dykes, Trotter, and Highfield—were of superlative excellence.

Mr. Highfield had occupied that pest for three years ; at their

meetings he was always able to draw upon an extraordinarily wide

experience to engage their interest on any subject that came under

diecusaion, and they regarded him with feelings not only of

admiration, but of affection. The toast was accorded musical

honours with enthusiasm, and Mr. Highfield, reapondint.'. expressed

his sincere appreciation of the compliment at the hands of so

eminent a body of friends. He was glad that they held their

president in honour as president ; the principle waa of fundamental

importance to the national interests, that an aaaociation of men,

for whatever purpose, should choose a leader and follow him with

loyalty.

Captain Masters, proposing " The Association," said that though
he was not a supervising electrician, at any rat" he supervised

The Electrician, a function which, like theirs, demanded tact and
patience. The Association was bound to grow in size and useftdness

as the electrical industry developed ; it was a kind of institution

that was both desirable and necessary. Speculating on the part

that would be played by the gentler sex in the future of the

industry, he pointed out that there were many women supervising

electricians already.

Mr. Kevell, in reply, paid a well-deserved tribute to the titanic

work that had been done for the Association by Mr. Banister, their

hon. secretary, who, unfortunately for the Association, was obliged

to retire from the post next month on account of ill- health. The
Association was founded for purely educational purposes, but had
been compelled by circumstances to enter Trade Unionism ; its

educational objects, however, would never be lost sight of. In its

ranks aupervisora and foremen mingled and exchanged experience

in the epirit of true fraternity. The Association had had to face

much trouble, but bore no ill-feeling against the bodies which had
attacked it.

Mr. Windebanke proposed " The Press," to which he offered

useful hints for the enlivening of its pages, concluding with a

tribute to ita impartiality and instructional qualities, and the

assistance which it afforded to the profession to which they were
all proud to belong. Mr. A. H. Allen, responding, pointed out that

the Association was the only one of its kind with which the Elec-

trical Press had never had occasion to differ, and expressed the
hope that it would continue to prosper and progress on the lines

which it had marked out for itself.

Mr. A. J. Stiling proposed "The Visitors," and incidentally

announced that on March 29th the Association would hold a dis-

cussion on " Gas r. Electricity for Lighting, Heating, and Power,"
with Mr. Goodenough leading for gas, and Mr. J. W. Beauchamp
for electricity. Respouding to the toast, Mr. A. W. Wyatt remarked
that the Association was founded on the Eound principles of

altruism and education.

The toasts were interspersed with a well-arranged programme
of music and song, and the proceedings were thoroughly enjoyable.

Edinburgh Electrical Society.—The opening meeting of the
year was held on January 14th, when Mr. W. F. Mitchell read a
paper entitled, " Some Notes on Ctibles." The author briefly

desaribed the development of practice with regaid to heavy town
mains and distributors. The various methods of insulating were
illustrated, and the reasons given for the failures or successes of

some of these. The question of v.i.r. cables for direct-current

supply was specially considered, and numerous specimens of faults

we^'e exhibited. At the close the author replied to a number of

questions as to fault localisation and method of jointing, and in

the course of his reply referred to the possibilities of having
perished rubber or bitumen cables reinsulated with paper or other
covering.

Physical Society of London On Friday, January 28th, at
.') p.m., at the Imperial College of Science, South Kensington, the
following papers will be read :

—
" The Magnetic Separation of the Neon Linea and Runge's Rule,"

by Prof. H. Nagaoka, Imperial University of Tokio.
' A Method of Demonstrating the Retro-active Property of a

Triode Oscillator," by Captain E. V. Appleton, M.A., B.Sc, R.E,
" The Quickness of Response of Current to Voltage in a Thermi-

omo Tube,"by D. Owen, B.A.,D.So., andR. N.Archer, B.Sc, M.I.E.E.

Instltate of Marine Engineers Mr. W. Brooks Sajers, lecturing
on eleotronomy, at the Institute, on January 11th, gave some
interesting experiments in support of the theory that varying
weather conditions are to be accounted for by the effect on our
atmosphere of electro-vaporous streams from the sun. The violent
atmospheric disturbances which occur during storms were explained
on the basis that these electric streams from the sun charged the
higher atmosphere both with water vapour and electricity up to a
point at which the disruption discharge known as lightning
occurred, or there was a huge, more or leas continuous, leak
through which the electric fluid passed, and produced tornadoes,
whirlwinds, waterspouts, and other violent phenomena.

—

Morninq
Pott.

Paisley Association of Electrical Engineers.—Mr. C. .1. Gregg,
director (Glasgow Branch) Messrs. Falk, Stadelmann & Co., Ltd.,

delivered r paper on " The Progress of Lighting." to the Associa-

tion, on January 12th. The speaker traced the progress of

artificial illuminants through various periods. Industrial,

domestic, and street lighting were dealt with in their various

phages. He contended that employers of labour had not yet been
educated to the many advantages to be derived from an etRcient

lifrhting system properly applied, and that an improved standard
of lighting should be incorporated in the Factory Act ; that it was
also a matter of immediate ooncern to insurance companies, and
that they should be prepared to allow more favourable rates to

factories, workshops, and houses which were considered well lighted.

Barrow and District Association of Engineers.—At a meeting
for apprentices, held on January 12th, Mr. J. S. Milner delivered a

lecture on "The Manufacture of Jiga and Profile Gauges.' Mr.
Milner stated that although jigs and gauges were introduced with
the object of securing interchangeabllity of details, the main
modem incentive to their use was the cheapening of production.

The jig system had lately been applied in foundries for the accurate

placing of patterns on moulding machines. This enabled castings

to be made in perfect register at a minimum cost. Mr. Milner
carefully and clearly explained the machines used and the methods
adopted in the manufacture of jigs. The lecture throughout was
illustrated by lantern alidea, and numerous examples of special

tools, jigs, and gauges were exhibited.

OUR PERSONAL COLUMN.
The EdUm-s iiiviti ileotrioal engineer!, whether oonneoted with the

teohnioal or the oommeroial tide of the profeiiion and induttry,

alto eltotrio tramway and railway officialt, to keep readert of the

EliECTBIOAli Review potted at to their moveiMntt.

Pbok. W. M. Thobntok, head of the Electrical Engineering

Department of Armstrong College, Newcastle-on-Tyne, has been

ordered complete rest by the doctors. Dr. Thornton's work has

been especially heavy recently, owing to the lart;e increase in the

number of students studying electrical engineering, and it has

been intensified by his continuing certain work begun during the

war at the experimental station at Shandon-on-the-Clyde, by the

Admiralty. At a meeting of the North-Eastern Centre of the

I. E.E., laat session, Dr. Thornton gave some interesting particulars

as to the work that had been carried out at Shandon and elsewhere

in the matter of under-water signalling.

Exeter Town Council is recommended to increase the salary of

the electrical engineer, Mr. H. D. Munro, from £700 to £760, as

from October Ist last. The pre-war salary was £475.

Mr. a. p. Ruthebfobd, late borough engineer at Leith, has

claimed from the Edinburgh Town Council, owing to the amalgama-
tion of Leith with the city, a capital sum of £500 as compensation

for loss of office.

Me. W. G. Watson is returning to Australia on January 29th. His

London address is c/o Messrs. Coombs and Richards, 150, South-

ampton Row, London, W C. 1.

Mb. E. a. Uttlby, M.I.E.E., M.I.Mech.E., and Mrs, Uttley

returned to South Africa last Friday en route for Rhodesia, where
Mr. Uttley will resume his post with the Government aa Chief

Construction and Electric Inspector. He volunteered for war
service in 1917, and was appointed to the Ministry of Munitions -,

he haa been with the Admiralty for the last three years as an elec-

trical engineer at H.M. Dockyard, Portsmouth.

Members of the electricity department of the Rhondda I'rban

Council, at their annual dinner at Pontypridd on Saturday,

presented Mb. H. H. Reed, the chief clerk, with a cruet stand.

The gift was handed to him by Mr. Mark Harcombe. chairman of

the Gas and Electricity Committee.

Burton-on-Trent Town Council has increased the salary of the

borough electrical engineer by £250 a year, making £900 a year.

Me. W. M. Acwoeth, on whom the King haa authorised the

Viceroy of India to confer the honour of Knight Bachelor, was a

member of the Royal Commiaaion of Inquiry into Canadian Rail-

ways, 1916, and is a director of the Underground Electlric Railways

of London, and other companies.

CouNCiLLOB H. W. Wale, who has been three years chairman

of the Electric Tramways Committee of the Coventry Corporation,

has been presented by the staff and employes with an illuminated

address and a silver cigarette case. The preaentation was made by
the general manager, Mr. T. R. Whitehead.

Obituary.—Me. Robebt McLean.—We regret to record that

Mr. R. McLean, for 20 years manager and engineer of the Guernsey

States Telephone Department, died suddenly on December 30th.

Mr. McLean, who was well known in telephone circles, was bom
in 1869 at Musselburgh. He was apprenticed to the National

Telephone Co. at Edinburgh in 1885 ; became chief inspector to the

Mutual Telephone Co., Manchester, in 1890 : chief inspector to the

New Telephona Co., London, in 1892 ; local manager with the

National Telephone Co. at Cardiff and elsewhere in 1894 ; and
was appointed to Guernsey in 1900. Under his care the Guernsey

Telephone System increased from 679 atationa in I90O to 2,700 at

the end of 1920, and obtained a reputation for good and economical

service and administration.

Wills.—The late Mr. George Tanuve, chairman of Tangye, Ltd.

left £207,137, net personalty £172,319.

The late Mb. Francis Ince, adireator of the Electrical Standard-

ising and Training Institution, left £79,858 gross and £69,457 net.
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NEW COMPANIES REGISTERED.

Electric Lamp and Bulb Co., Ltd. (172,518).—Private
company. Re^istereu January 10th. Capital, £100 in £1 shares. To carry on
the business ot electrical manufacturers, supply agents and wholesale and
retail factors, electrical engineers and contractors, inanulacturers of glassware
of all kinds, ike. The first directors are: F. Kitchener, 25, Boileau Road,
Ealing, W. 5; A. H. Greening, 15, Cliffords Inn, E.C. 4. Registered office; 15,
Cliffords Inn, E.C.

EIco Electric Manufacturing Co., Ltd. (172,517).—Private
company. Registered January 10th. Capital. £12,000 in £1 shares. To take
over the business ol a inanuiacturi r. lactor and repairer uf switchboards, con-
trol panels, starters and electrical appliances carried on by .\. C. Wiley, at
Colston Yaird, Colston Street, Bristol, as the " Elco Electric Manufacturing
Co." The first directors are: A. C. Wilev (chairman and managing director),
Wansdyke, Portbury, Somerset; VV. F. Cook, no address stated; F. W. Fifield.

30, VVhiteladies Road, Clifton, Bristol. Registered office : 9, Denmark Street,
Bristol.

E. A. Ingold, Ltd. (172,691).—Private company. Regis-
tered January 14th. Capital, £2,000 in £1 sh.ires. To take over the business
of an electrical engineer, factor and agent carried on by E. A. Ingold at 17,
East Parade, Leeds. The first directors arc : E. A. Ingold, 32, Cedar Grove,
Wortley, Leeds; J. M. H. Hoffman, Prosepct House, Oak Lane, Bradford (both
permanent, subject to holding 500 .-.hares each, with £50 each per annum as
remuneration). Solicitor : G. K. Hart, 20, Bond Street, Leeds. Registere.l

office : 17, Easl Parade, Leeds.

Miriograph Co., Ltd. (172,524).—Private company. Re-
gistered January 10th. CapiLtl, £1,500 in 20,000 ordinary shares of Is. each and
500 10 per cent, preference shares of £1 each. To carry on the business of

advertising sign manufacturers and agents, &c. The subscribers (each with one
share) are: F. Bindley, 4, Mitre Court, Temple. E.C, solicitor; P. J. Powell,

4, Mitre Court, Temple, E.C, rlerk. The first directors at:e : F. G. Carter
(managing director), P. Rowley, Capt. J. C. \V. Anderson. G. Udal, and H.
Sutton. KegistereJ office : Regent House. Regent Street, W.

White, Andrews & Co., Ltd. (172,586).—Private company.
Registered January 13th. Capital, £10,000 in £1 shares. To carry on the

business of electrical and general engineers, founders, smiths, machinists, &c.,

and to adopt an agreement with .V. E. White, H. G. Andrews, senr., and H.
G. Andrews, junr. The permanent directors are ; H. G. Andrews, senr.

(chairman), 73, High Street, Reigate; H. G. Andrews, junr., 73, High Street,

Reigate; A. E. White, 52, Totterdown Street, Tooting, S.W. ; G. F. Bennett,

North Villa, Elgin, N.B. The two last named are joint managing directors.

Secretary : H. G. Andrews, junr. Registered office : 9-10, Water Lane, Lud-
gate Hlfl, E.C. 4.

pany s

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Metal Industries, Ltd.—Charge on tlie whole of the corn-
property, dated December lath, 1920, to secure £160 and further ad-

vances. Holder: Sir Wilfred Stokes, K.B.E., 32, Victoria Street, Westminster.

Leatherliead & District Electricity Co., Ltd.—Particulars
of debentures authorised December 20lh for an unlimited amount, but not to

exceed the amount of the issued capital for the time being, and covered bv

trust deed dated December 28th, 1920, present issue £34,200, charged on free'-

hold land and hereditaments at Fetcham. Surrey, and the coinpany's under-
taking an<l property, present and future, including uncalled capital. Trustees:
P. P. Ralli and J.'W. Chalkley.

Norwegian Electric Smelting Co., Ltd.—Declaration of
trust and deed uf indemnity dated December 30th, 1920, to secure all moneys
payable, under a contract referred to therein, charged on tJie company's
undertaking and property, present and future, including uncalled capital.

Holder . H. H. Blackburn. 24, Bank Street. Bradford.

James Keith & Blackman Co., Ltd.^Satisfaction in full

on Decemb.:r 7th. 1920. of debentures dated October 29th, 1901, securing £300.

Quead, Ltd.—Particulars of iEo,000 debentures authorised
October 30th, 1920. whole amount issued. Charged on the comp.iny's under-

taking and propert), present and future, including uncalled capital.

Electrical Contracts and Maintenance Co., Ltd.—Satisfac-
tion in full on December 6th, 1920, of debenture dated February 12th, 1918,

curing £13,000.

dated December 3rd. 1920,
nford Road, Forest Gate. E., and right

Holders: Misses M. A. and R. Baines, 124, Station Road, Wood I

and Sir John H. Bethell, Bt.. Bushey House, Bushey, Herts.

Yorkshire Cable Co., Ltd.—Satisfaction in full on Decem-
ber 23rd, 1930, of debenture dated December 10th, 1917, securing £4,000.

Brecknell, Munro & Rogers, Ltd.—Satisfaction in full on
August 12th, 1920, of debenture dated September 1st, 1919. securing all moneys
far liabilities then due or to become due.

A. L. Brown & Co., Ltd.—Debenture dated December
17th, 1930, to secure £225, charged on company's property, present and future,

including uncalled capital. Holder: Rev. S. E. Ward, Eldon House. Lower
I5ourne, Farnham, Surrey.

Musselburgh and District Electric Light and Traction Co.,

Ltd.—Satisfaction to the extent of ^£1,300, on December
20th. 1920, of charges dated Noxember 13th, 190.3, and ^tav 11th, 1909. securing

«90.000.

Semco, Ltd.—Mortgage
cure £800, charged on 440a, Ro

CITY NOTES.

Presiding at the ordinary geueral meet-
The Edison ing on Monday last, Mr. Charles .1. Ford

Swan Electric said it would be noted with satisfaction

Co., Ltd. that the debenture stock sinking fund was
gradually increasing, although it had only

been in operation about two years. At the date of the balance
sheet, under the operation of the fund, they had set aside
a total amount of over f23,(XX), with which stuck had been
redeemed to the nominal amount of over £29,1X10; the stock
having been purchased at a discount. In addition to that
amount there had been purchased, in anticipation of the
requirements of the sinking fund, £18,184 stock, at a cost
of £14,620, making a total of both classes of stock purchased

to date of £47,278, at a cost of £37,620. Sundry creditors and
credit balances appeared at a hgiire of over £240,000 more
than they did last year, and their liability on loans had
largely ^iiicreased. Ihe amount of investments, standing at
over £77,IX)0, had also been very largely increased, and in-
cluded an interest amounting to £50,000 in the' Enfield
Ediswau Cable Works, Ltd., and £'25,000 in the Brotherton
Ediswan Tubes cfc Conduits, Ltd. IVeehold and leasehold
property had been increased by over £78,000, and plant and
machinery to the extent of about £48,000. Stocks, including
work in progress, and sundry debtors, had also very largely
increa.sed. About a year ago they entered into an arrange-
ment with the Phihps Glowlampworks, Ltd., of Eindhoven,
Holland. The Philips Co. possessed methods, processes, and
novel lalwur-saving plant far in advance of that in the works
of other manufacturers. They were now turning out lamps,
particularly gashlled, in large quantities, equal in every respect
to those manufactured by Messrs. Phihps in Holland, and
they were obtaining a ready sale for them. That could not
be carried iput without the expenditure of a large amount
of capital, far more in fact than it was possible to provide
out of their own resources. They therefore made an arrange-
ment x\ith Messrs. Philips for the formation of a new com-
pany, to be called The Ediswan Lampworks, Ltd., the capital
being provided in equal shares by Messrs. Philips and the
Edison Swan Co. Under that arrangement their lampworks
would be le;i.seil to the new company, except that portion
of them whicii they had recently erected, together with the
machinery and plant thereon. The last would be sold to
the new lampworks; at the same time the new company
would take over from them certain sttx^ks and raw materials.
The outcome of that arrangement would be that they would
not have to put up any cash, the whole being provided
by Messrs. Philips. The increased capacity of the factory
to turn out lamps on a more economical basis would doubtless
help the company to bear the higher charges for wages, and
provided there was no material falling-off in the demand
for their lamps, he was satisfied they would be able to show
satisfactory profits in future, in spite of the increased wages
bill. The shareholders were aware that they had entered into
arrangements with the Sangamo Electric Co. of the United
States to co-operate with that company in the production of
all classes of electric meters at their Ponders End works.
They had erected buildings there which were now being
equipped with the necessary plant and machinery, capable of
turning out those articles on a large scale, and they believed
from the support which they had already received that they
would readily dispose of the whole of the output. When they
looked at the very great increase in the turnover which had
taken place, they would see that the capital did not bear a
reasonable proportion to the expansion of the business and
the higher costs of production. The solution of the difficulty
was additional capital, but at the present moment it was
wholly impossible to provide that. In the absence of further
capital it had become absolutely necessary to husband their
cash resources, and although a substantial proht had been
earned, it would have been a suicidal policy to dip into those
resources in the payment of even a dividend of, say, 5 per
cent., which would absorb about £50,000. If they could
without prejudice to the position, see their way to pay an
interim dividend before the end of the financial year at
June 30th next, they would do so. The business of the com-
pany was proceeding satisfactorily ; the sales were increasing,
and up to the present they had not been affected by foreign
competition.
Eeplying to a short discussion, the chairman said the board

could not be held responsible if gentlemen bought the shares
of the company at a high price on rumours of amalgamation
or absorption by another company. The Enfield and Brother-
ton Tube Companies were perfectly good investments. They
got large dividends from them, but they did not go into
those companies as investors, but as manufacturers, and it

had been a very satisfactory arrangement. W'ith regard to the
export trade, they were doing as much business in that
direction as it was possible for them to do. They had three
branches in Australia, and they did a very big business there;
and the same remark applied to India'and South Africa.
The report was then agreed to.

Subsequently an extraordinary general meeting was held, at
which a resolution was passed authorising the creation of
additional capital by the board from time to time, the chair-
man explaining that the board did not intend to make any
issue of capital on any terms until they had first called the
shareholders together and received their authorisation.

New Issues.

—

W. T. Henley's Telegraph Works Co., Ltd.,
is issuing 250,000 ordinary shares of £1 each at the price of

24s. per share. The shares will rank for dividend as from
January 1st, 19'21, but will not participate in the final divi-

dend which will be paid for 19'20. Applications from share-
holders and debenture stock holders of the company will

receive preferential treatment. The prospectus states that the
new capital is required to finance increased business and to
provide for additions to the works to meet future demands.
The list closes on January 25th.
Tramways, Light S Poiver Co.—The British Trusts Associa-

tion is offering £200,000 8 per cent, five-year notes at 95i. The
notes are part of a total amount of £375,000 authorised, anc|

are redeemable at £106 on January 7tb, 192Q-
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stock Exchange Notices.—The following; liave been or-

dered to be officially quoted :
—

Anglo-Portuguese Telephone Co., IJd.—£50,UOO 5 per cent

extension debenture stock.

Liverpool Overhead Railway Co.—Final dividend of lij

per cent, on the ordinary share.s, making 3 per cent., less

tax, for the year ended Docoiiiber Gth.

J. G. White & Co., Ltd.—The net profit fur 1920 (accord-

ing to the Financial Times) was i"i8.100. Dividend 7 per

cent, on lioth classes of capital. i;30,000 to reserve.

Lima Light, Power & Tramways Co.—Dividend of 2 per

cent.

STOCKS AND SHARES.

Tuesday Evening.

Investment st<_)ck.s teliuw the greatest amount of strength in the

markets of the Stock Exchange- The volume of business in

purely investment bounties forms the chief part of Stock

Exchange work to-day. In other words, speculation is dor-

mant; indeed, is nearly dead in must of the areas which used

to be regarded as favourite gambling grounds of the public.

But money accumulates. There is still plenty of capital seek-

ing investment in Stock Exchange circles. By steady degrees,

the amount of debenture stocks which was available for pur-

chasers a month ago is being reduced. The stream of new
issues runs more slowly than it has been doing of late, but
there are several new flotations said to be pending, of which
some at least are ou behalf of Colonial electric corporations.

Stock Exchange betting runs strongly in favour of a reduction

in the Bank Rate this week.
The way in which the value of the pound sterling is in-

creasing, in comparison with that of the dollar, has brought
about further falls in the prices of dollar securities, amongst
them the issues of utility companies working in Canada, the

United States, South Ajnerica, Japan, and elsewhere. As
things are, however, the exchange is still sufficiently dis-

gruntled to make the difference between parity prices in this

country, and those which rule in the American markets, to

be extremely pronounced. People who continue to keep alive

the business of buying and selling between this country and
the other side of the Atlantic are frankly sceptical about any
real revival of interest until such time as the quotations in the

two continents can be brought into much closer correspond-
ence with each other than is possible at present. The position

is, of course, that American stock, say of an electric lighting

or telephone concern, is priced very much higher in this coun-
try than it is in New York, the difference arising simply from
the rate of exchange. The British capitalist, however favour-
ably inclined he may be toward the American investment,
fights shy of giving so very much more in London than he
would be asked to pay in New York, although the actual
amount of money required in both cases would be the same,
measured in terms of pound sterling and dollars. Were an
Export Credit scheme to be established, upon which a good
many hopes are centring now, it is a reasonable assumption
that something of the same kind would be attempted between
this country and the United States, but until this comes about,
arbitrage business in Stock Exchange securities is bound to

continue restricted.

Radio Corporations of both classes have given way, the
common to 9s. and the pi'eferred to lis., for which the reason
seems to be a decline in Marconis to 2i. The market lately has
been a dull one. with no particular interest taken in it, and

. since the dividend disappointment, a continuous selling move-
' ment has been on foot. Marconi preferences have eased oft' to

'2, and the other Marconi shares are heavy.
At the meeting of the Edison-Swan Company on Monday,

the Chairman practically denied that there was anything in tie
nature of any amalgamation on foot with another company.
The price of the shares is unchanged at 12s. 6d. Metropolitan-
Vickers preference have been a good spot, with a sharp rise to

40s., the ordinary improving also at the same time to 203. ; the
buying is said to be traceable to Birmingham. Vickers, how-
ever, have given way a little, and other armament issues, to-

gether with those of the iron, coal and steel group generally,
are lower owing to the closing doxvn of various works in the
country, and to the difficulties presented to traders and work-
men ahke. Babcock & Wilcox have risen to 2 5/16. British
Insulated are a good market at 32s. 6d., Siemens are better at
21s. 3d., and Telegraph Constructions have gained 10s. at 215.
Henley's are unchanged at 80s. The company is making a
new Lssue of 250,CXX) ordinary shares of £1 each at 24s. per
share, to rank for dividend as from .lanuarv 1st this vear,
but not to participate in the ordinarv divideiid which will be
paid for 19'20. Applications from shareholders and debenture
nolders of the company will receive preferential consideration.
It will not be .surprising if some of the holders of the existing
shares were to sell these in order to apply for the new issue.
(.eneral EleGtrie preference are a little better at We., and the
ordinary at 248. 4Jd. Enali.* Electric Notes .sre firm at 94J,and \N ctitmgbouse Brake debenture stock hardened io 96.

Tha Eastern Telegraph group has again strengthened, and
the usual procession of rises is shown in Westerns, Easterns,
Globe ordinary and Eastern Extensions. Investors on the
lookout for safety and six per cent, are faking up these stocks.
with the knowledge that to these advantages is added the
further benefit of the dividends l>eing p.iid free of tax on the
ordinary shares. Great Northern Teli'graphs have risen to 20i.
The Anglo-American group is quiet, and there is not much
doing in other telegraph.i or telephones.
Tune railway stocks are better, with rises in the three issues

of the Underground Electric Company and in Metropolitan
ordinary. The dividend declaration on the latter will be out
this week. It cannot be said, however, that the railway
market as a, whole is in a satisfactory stiate. The claim of
Mr. J. H. Thomas, on behalf of the workmen, that the latter

should be given a share in the management of the companies
is not read as a bull point, and the prices of the steam stocks
are disposed to sag. The Underground Companies will an-
nounce their dividends on February 3rd. In the foreign
group, Brazil Tractions are better at 39, and the preferred
shares rose to 77i.
Westminster Electric ordinary have recovered to their par

price of 5, and County of London preference at 7i regained
half their loss of last w-eek. City of London ordinary are also

better at '£is. lid. Canadian General Electric ordinary shares
at 110 and the preferred at 101 J arc both better than they
have been of late. British Electric IVansformer preference
rallied to 13s. 9d. British Electric Traction -5 per cent, deben-
ture stock at (50 is 2 points higher. Adelaide Electric Supply
preference gave way to 17s. No importance need be attached
to the humorist's effort to connect this with the result of the
Test matches. The market in rubber shares is stagnant, and
after theii' recent premature rush-up. prices of most of the lead-

ing shares show a tendency to ease off again.

SHARE LIST OF ELECTEICAL COMPANIES.
Home Elboteicity Cokpahikb,

Dividend Price
y

•
V Jan. 18. Yield

1918. 1919. 1931. Bisex>r(aU. p.o.

Brompton Ordinary 8 19 6i — £10 4 4

Charing Cross Ordinary .... 4 7 Bj — 10
do. do. do. liPref, .. 4)4} 2| — 8 8 8

Chelsea 3 4 Sj — 6B0
City of London 8 ID 1,'j -) j', 8 IS 9

do. do. 6peroent. Pret. .. 8 6 17/6 — " 6 17 9
Coonty ol London . . . . 7 8 7i — 10 13 4

do. do. 6 per cent. Pref. 6 6 7| + i 7 16
Kensington Ordinary .... 6 7 BJ — 906
London Electric Nil ti I — 10

do. do. 6 percent. Pret... 6 6 2| — 10 18 9
Metropolitan 6 6 3| — 10 18 3

do. 4* per cent. Pref, .. 4i 4) 9^ —

'

8 15 S
St. James' and Pall Mall .. .. 10 19 ei — 9 19
South London 6 6 9{ — 9 19
South Metropolitan Pref 7 7 18/9 — 10 8 8
Westminster Ordinary .... 8 10 6 f 1 10

TELSOKAPHa AICD TeLIPHOHES.

Anglo-Am. Tel. Pref 6 6 75; xd -^ 1 7 19
do. Uet 83/6 1) Ifxd — 10

Chile Telephone 8 6 6axd — 'S 4 4

OnbaSub. Ord 7 7 6| — '10 7 4

Eastern Extension 8 10 IStxd + i 'e 19 3
Eastern Tel. Ord 8 10 164Jxd + ii 'B 9 6
Globe Tel. and T. Ord. .. .. 8 10 161 -I- i '6 19 3

do. do. Pref 66 8i — 719
Great Northern Tel 29 93 90* — 10 14 8
Indo-European 18 10 80' — 8 6 8
Marconi 96 26 9) — i

—
Oriental Telephone Ord 10 19 S,i — '6 4

United R. Plate Tel. .... 8 8 61 — •e 16 4
West India and Panama .. .. 1/8 Nil H — Nil
Western Telegraph 8 10 164 + i *6 19 3

EouB Rails,

Central London Ord. Assented ,.4 4 43i — 940
Metropolitan 1 U 3rJt + )i 6 3

do. District .. .. Nil Nil 15} — '

Nil
Underground Electric Ordinary Nil Nil 1^ + ^ Nil

do. do. "A" .. Nil NU 6- - 6d. Nil
do. do. Income .. 5 4 68) +1 —

Foreign TbauSi fto.

Anglo-Arg. Trams, First Pref. ..Nil 6* 93 xd — 10 (i

do. do. 2nd Pret. .. Nil NU SJ + i Nil
do. do. 6% Deb. ..5 6 S'J +i 817

Brazil Tractions .. ..Nil Nil 3) -fl Nil
British Columbia Elec. Ely. Pfce. 6 6 56xd — 9 1 10

do. do. Preferred 9i 6 64) — •8 9 9
do. do. Deferred Nil 3 6lJ — '11 8 4
do. do. Deb. .. 41 41 54$ — 7 16

Mexico TramsS percent. Bonds.. Nil Nil 38 -H Nil
do. 6 per cent. Bonds.. Nil Nil 3£J

— Nil
Mexican Light Common ,, .. Nil Nil 12i — Nil

do. Pref Nil NU 92J _ NU
do. 1st Bonds.. .. Nil Nil 63} -f8 Nil

MANUFAOTIJRINa COUPANIEB,

Babcock & Wilcox 16 16 9,^ —
^^ '6104

British Alnmlniom Ord 10 10 2' — ^ 11 8 6
British Insulated Ord 19J 16 if -f J 9 6 10
Callenders 95 15 ll — 10 18 9

ejPrel 6} 6} 17/6 — 7 8 7
Castner Kellner 20 17 2; — 7 12 9
Crompton Ord 10 10 16 -9d. 12 14
Edison-dwan .. . .. 10 10 19/6 — —

do. do. 6 per cent. Deb. ..6 5 70 — 7 2 10
Electric Construction .... 10 10 I » 11 8 6
Gen. Elec. Pref 6} 6} 18,- -l-6d. 7 4 6

do. Ord ., 10 10 IJ, + ., '8 4 8
Henley 96 16 IJ" — 10

do. 4JPret ii H 8J — 7 4
India-Rubber 10 10 |

— —
Met.-Viokers Pref. ...... — 8 9 -f 1 800
Siemens Ord 10 10 1,1, + ,>,j •9 8 9
Telegraph Con. .- 90 90 lil} +\ 'S 11 8

* DiTideode iiaid (tee ol laoome Ttx,
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THE USE OF BALL BEARINGS IN ELECTRIC MOTORS.

(cdllMUNICATED.)

Only a few years ago ball bearings on electric motors

were almost unknown; to-day their use is a matter of

general practice. Apart from the realisation of their

advantages that has resulted from experience, the sud-

den demand is to a certain extent due to the advances

that have recently been made in the construction of the

hearings themselves. The fine material used in the

manufacture of modern ball bearings, and the extreme

accuracy which distinguishes the construction of those

of the highest class, have resulted in an article superior

to the ring-oiled bearing, not only us regards its co-

efficient of friction, but .also in reliability; and the last

argument against the ball bearing has thus been an-

swered. Modern ball bearings have, in fact, proved to

add verj' considerably to the reliability of the motors in

which they have been incorporated, while greatly in-

creasing their efficiency and economy. While the suit-

ability of the ball bearing for electric motor applications

is generally accepted by the larger manufacturers in

this country, there arc still some who adhere to the

policy of fitting ring-oiled or waste-jjacked bearings,

particularly in the manufacture of very small or very

large motors. In most cases, no doubt, the maker is

deterred from the use of ball l)earings by their initial

co.st, and the consequent necessity of raising the price of

the motor. With the object of showing that the substitu-

tion of ball for plain bearings not only justifies the

extra expense, l)ut actually increases the selling power
of tiie motor, the following summary of the advantages

accruing from such a change has been compiled.

('o!<t.—To begin with, the charge made against the

Iiall bearing that it is expensive requires investigation,

because if a careful estimate of the cost involved in the

two cases be made, the difference will be found to be

very slight, if any at all.

In the first place, the plain ring-oiled bearing uses

more material and more costly patterns, and involves

a considerable amount of labour in scraping the bear-

ings. The ball-bearing housing, on the other hand, is

perfectly simple, smaller in size, and no time whatever

need be spent in the fitting of the bearing, which is a

self-contained unit, and simply slips into the housing,

("sers will, therefore, be well advised to carry out this

comparison before making assertions on the subject.

Maintained Air Gap.—Accuracy and freedom from
wear are among the most notable features of the ball

bearing. The consequent retention of adju.stment keeps

tlie rotor in the centre of the magnetic field, and permits

the manufacturer to employ small air-gap clearances

that would be out of the ciuestion in a motor running
on plain bearings. In induction motors a small air

gap is of vital importance to the efficiency and power

factor of the machine. It is one of the chief drawbacks
connected with plain bearings, that after a time they

wear down to an extent dependent on loads and con-

ditions of .service. If the wear is allowed to continue,

the armatvire will finally come into contact with the pole

pieces, and stripping of the armature will probably

result. With a ball bearing, in which rolling is sub-

stituted for rul)bing friction, wear is negligible, and
a breakdown such as the above could never occur.

/ 1)1 pro red ('ommiiiation.—On direct-current machines

tlic ball-bearing feature of lubricant retention is of the

utmost importance. Ball-bearing housings are sealed

so as to prevent the escape of lul)ricant. and the com-

mutator is thus kept clean ; fouling of the commutator
by an accumulation of conducting dust and oil is ren-

dered impossible, and commutation is consequently im-

proved. The precision and durability of bearing setting

also results in better commutation. The resulting free-

dom from sparks from the commutator is of great im-

portance in coal mines, flour mills, woodworking shops,

and wherever combustible dust is met with, since the

danger of fire or explosion is materially decreased.

Comparafire Efficiency.—On motors in which the

shaft is subject principally to torque strains, the bear-

ing friction forms a comparatively small percentage of

the power losses. This is the case with direct-coupled

units, centrifugal pumps, motor-generator sets, &c.

The bearings have nothing but the weight of the rotor

to carry, and bearing friction is consequently incon-

siderable. Where the shaft is subject to bending action,

however, bearing friction" becomes an important con-

sideration. This is the case with belt- or gear-driven

motors, whose bearings are subject to severe bending or

shock strains, especially at the driving end. Self-align-

ing ball bearings here show a decided saving over plain

bearings. This will be conceded when it is considered

that the coefficient of friction in the double-row, self-

aligning ball bearing is about 0.001, and constant under
all conditions, whereas the friction in the plain bearing

may vary according to the intensity of pressure, run-

ning conditions, and even materials used. A smaller

motor can frequently be used where ball bearings are

applied, on account of the reduced starting effort.

Cmnpartnesx.—Compactness is usually a consideration

of some imjiortance in the conditions governing the

industrial use of induction and direct-current motors

;

as a result, manufacturers develop the greatest possible

horse power from a given size of motor frame. The
length of the bearings affects the compactness of the

whole unit to an important degree. Babbited bearings

are usually designed on the principle of using a bearing

length of 2i times the diameter of the shaft they sup-

port. The length of a l)all bearing, on the other hand,
is usiially not more than half the shaft diameter. Sur-

rounding the ball bearing is the lubricant chamber,
whose overall length is anything from J to J shorter

than the plain bearing for the same motor. As a result,

the overall length of the whole motor can be reduced by
from 10 to 27 per cent, by the use of ball bearings.

When a consideration of floor space or machine arrange-

ment arises, a ball-bearing motor is thus of considerable

help in solving the problem.

Simplir.iti/ and C'leanlinrx.i.—The use of ball bearings

reduces head construction to absolute simplicity. In-

stead of oil rings, wicks, waste packing, .chains, and
other devices necessitated by the u.se of plain bearings,

l)all hearings require no oiling devices whatever.

They do .away with the 7ieed for constant inspection,

frequent renewal of lubricant, and occasional rebab-

biting. and need no other attention than periodical

lubrication. The latter is necessary at intervals of from
one week to six months, according to service conditions.

Cleanliness is assured by fitting the bearing heads with

sealing grooves, and the danger of goods becoming soiled

or contaminated by oil is no longer present.

dear-driven Mntors!.—Wherever a gear drive is em-
ployed, ball bearings are of particular advantage. If

gears are to run smoothly and quietly, the proper dis-

tance between jnnion and gear centres must be main-
tained. Wear in plain liearings is often responsible for

noisy, chattering gears, but ball bearings, which show no
appreciable wear after long service, ensure accurate mesh
and consequent good service on the part of the gears.

Ball bearings are designed for high speeds and heavy
loads. Their housings are short, and the motor on
whicli they are used may be made very compact. Because
of this compact construction the distance between the

bearing and the pinion can be decreased, and the over-

hung load on the bearing proportionately reduced.

TJie Lubrication Problem.—Ball bearings offer the

user of the electric motor the simplest possible solution

of the lubrication problem. The ball bearings are con-

tained in simply constructed head brackets which are

sealed at both sides and by end caps. These end caps

are fitted close to the motor shaft, and are proof against

leakage of lubricant as well as against the intrusion of

moisture, grit, and other foreign substances. The ball

cage, or retainer, is of such construction tliat the bear-

ings are open at the sides, and free circulation of the

lubricant in the ball paths is thus assured.

I
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THE DISTRIBUTION OF ELECTRICITY.

Discussion at Liverpool.

At the eighth ordinary mooting of the LnKurooi. Sub-ckntiiI':

of the NoHTH-wp.STF.HN Cknthh (if the I.K.E., Mr. W. Jl

Woodhouse's paper on the al)ove sul)ject, which was ab-

stracted in our issue ol December iJrd, and Mr. R. O. Kapp's
paper on " Some Economic .Aspects of e.li.p. Distribution by
Underground Cable," which was al)stract<;d in our issue of

December 17th, were discus.sed togetlier on December 13th.

Mr. Weluourn noted that Mr. Kapp took as his basis 33,000

volts for transmission and C.M) volts for detail distribution

;

Mr. Woodhouse, on the other hand, took 1J,000 volts for his

detail distribution, and the speaker wondered whether they,

ought not to invite them to discuss what the detail distribu-

tion should be. He could not help thinking that those gentle-

men had specific cases in their mmds rather than the general

ca.se, and they were recommending what they found the

right pressure for their particular case. Mr. Kapp laid it

down ii.s fundanjental that they must have one spare cable,

but surely that could not bo a general rule. If they had a

cable supply into a consumer's premises one spare cable gave

a duplicate supply, but if a supply to a sub-station required

six or eight cables it surely could not be right to have one
spare calile. With the modern cable at 6,60U volts, the over-

load capacity would be quite sutiicient during the time one
broken down cable was out of commission. Mr. Kapp said :

" It is very doubtful indeed if engineers will decide m future

schemes that the advantages of cable protective gear are

great enough to justify its cost," but that seemed to hmi to

be quite a fundamental difference, and if he understood Mr.
Woodhouse's paper on that subject, he advocated whole-
heartedly the necessity for some protective gear, especially

in those cases where they had an interconnected network.

On some of the large networks in this country it had been

found an absolute sine qua non that they should have instan-

taneous protective gear so that in the event of a fault between
phases, or to earth, the line should be automatically discon-

nected before any synchronous motor could tall out of step,

"vlr. Kapp's contribution to the subject of cable temperatures
was one of the most helpful he had seen. Mr. Woodhouse's
expression for the current-carrying capacity of 11,000-volt

armoured cable laid direct in the ground was an entirely

arbitrary expression, and did not convey very much unless

they were told the continuous copper temperature he was
considering. The total ojierating experience of the world

with 33,000-volt cable was limited to some 50 miles of cable,

if his information was correct. It seemed to him rather

unwise and opposed to British conservative methods to talk

of jumping w^holesale from 33,000 to 613,000 volts without
havmg a great deal more experience, which could only come
from extended knowledge of the behaviour of compound dielec-

trics under continued stress over a period of years under
operating conditions.

Mr. J. A. Morton wanted to know how Mr. Kapp arrived

at his statement that " the capital charges on the e.h.t. dis-

tribution system of a super-power scheme \vill be comparable

with the coal bill and may even exceed it." He did not think

such capital charges could ever come near the cost of the

coal bill; if the figure was one-third he thought it would be

nearer the mark. Later on he said " the average charge

per unit may be as low as about O.Ood. or as high as about

0.'2'2d. to cover the capital charges alone on e.h.t. distribu-

tion." Fi-om his (the speaker's) figures he thought the

capital charges ought really to be about half what Mr. Kapp
mentioned. The lack of taking feeder loss into account in

Mr. Kapp's paper made one feel that one w-ould have to

use the figures, &c., which he put down, very carefully. Mr.

Woodhouse pointed out that those losses were a very important

part of the transmission of energy, just as important as the

capital cost which Mr. Kapp dealt with, and he would prob-

ably find that if those losses were taken into account he would

come to different conclusions on several points. With regard

to " the most economical position of a sub-station," a method
which was sometimes used was to let i., l. Lj, &c..

represent the individual loads, and x,, x^ x^,, &c., and j/, y,_ i/j.

&c., represent the distances of those Ibads from any two fixed

line's o.K and ov at right angles to each other. Then the
" sub-station position " was that point which was the dis-

tance

(,(•1 L, -f .!-j t„ -f .r, L,„ &o.)/i.i.| + ij + I;,. &c., (from ox. and) y,

Li + ^2 Lj -t-" yl l^i, 4ic.)/CL, + 1^ + 1.3, &c.,) from OY.

Personally, he thought that method was near enough, and he

mentioned it because Mr. Kapp said he had not met with

any other method of doing it except by that ingenious string

method which was a very good one, and would be very useful.

Mr. Kapp decided on economical voltage purely from the

point of view of capital cost. If he had t-aken the annmd total

costs into consideration he would have probably found it

wouldpay to use 30,CK)0 volts at a less distance. He thought
Mr. Kapp had an inkling of that because he mentioned that
he wonUl be inclined to adopt that pressure for le.ss distance.
A rather extraordinary statement, to his mind, was that he
believed " that 0.075 cq. in., or some figure near to it, will in
future become the standard cross section on 6,600-volt net-
works, with possibly feeders of some smaller cross section

on the outer fringe of the supply area." For instance, there

was a distinct saving in capital cost by the use of one .'25 cable

instead of two .075 cables; in one case it was J;l.045 pet kVA
per mile laid, and the other i"0.93. If the annual I'JS losses

had also been taken into account and added to the capital

cost, the lompaiison would be still more in favour of the one
.25 cable. His expeneDoe in cables suggested that wherever'

pueaiblc they could use one cable up to .3 sq. in, for economy
rather than two .smaller ones, such as suggested by Mr. Kapp.
Mr. Woodhou.se mentioned the fact that " the load factor

of the losses was le.ss than that of the load, and that allow-

ance ought to be made in the cost of the waste energy on
account of this." Another similar point was that the annual
ch:irges on the increased size of main to transmit the losses

ought also to be taken into account. When they took those

into account they might get the cost of wasted energy in a

cable 30 i«r cent, more than the actual cost at the power
station. Dealing with the economic pressure, he did not

think there were any simple formulae of the Kelvin's law

pattern which could deal with that question in a simple,

straightforward way, especially when they were dealing with

e.h.t. transmission. I'^or overhead lines. Prof. Still gave a

rough formula for the voltage for lines oyer_20 miles long,

and the economic voltage (kV) was 5.5 V miles kW/100. He
had found that useful tor overhead work, but not for under-
ground cables. Mr. Woodhouse stated that the extra cost

involved by an increased size of conductor forming part of a

cable laid direct in the ground did vary in strict proportion

to the weight of metal. He (the speaker) did not think that

was so. For instance, taking a .04 l.t. 3-core and a .'25 l.t.

3-core cable, the metal cost varied as 1 : 6.65, while the cost

of insulation and lead, &c., varied as 1 : '2.65, while with the

same sizes of 6,600-volt armoured cable the cost of insulatmn,

&c., varied as 1 : 1.3. It was such things which made it

difficult to use simple formulae for cable work. Mr. Wood-
house mentioned many modifying influences which spoiled

the simple beauty of those formulae. They took no account
of the dielectric losses which went on all the time whether
a cable was carrying a load or not. Those losses might even
be the governing factor, being very considerable in some cases,

such as in, say, a ten or 20-mile transmission of 12,000 kW as

between 3ll.0(X) and 60,000 volts, because in that ca.se the di-

electric loss in a 60.000-volt cable at 40 per cent. l.f. would
be more than the I"R loss, and although the dielectric losses

cost less than the I'E losses, having 100 per cent, load factor,

yet when they were taken into account they put a different

aspect on matters in the case of bulk transmission where heavy
loads had to be taken over a considerable distam-e. Another
point was that the power factor of such e.h.t. cables rose with

the pressure so that the dielectric losses did not vary as the

square of the pressure, but as something more. The power
factor of a 30.0t)0-volt cable would be less than one for (50,000

volts, though no one knew much about 60,000-volt cable yet.

Those were points which had to be taken into account, and
made an important difference in arriving at the most economi-
cal size and voltage. For bulk supply, he found, working on
dielectric lo.ss(^s which a cable maker might be expected to

get, and taking costs of switchgear, &c., into account, that

generally speaking, if the load was not too great for one cable

to carry then a 30,0t)0-volt cable was equally if not more
economical than a 60,000-volt cable up to 20 miles run, and
the risk was less. One could lose a lot of money in dielectric

losses. He wished personally that instead of having to qualify

all those nice equations, someone would invent a high voltage

d.c. system so that they could apply Kelvin's law in its

pristine simplicity without any tomfoolery. Mr. Woodhouse
suggested that by his equations they could ascertain economic

size and pressure, but his experience was that they could not;

it Avas usually only by laborious proce.sses tried upon different

cables that a man could arrive at what was the economic
pressure. When they came to really high pressures they had

to consider other matters besides I'R losses and capital charges

^they had their ti-ansformer losses and the extra risk, a very

unpoitant thing which could not be expressed in £ s. d.

Mr. NisuETT said that both papers were particularly appro-

priate, because a fashion had .set in for the concentration of

large amounts of power into one central station, with con-

sequent increase of the area supplied from one source, and

in his opinion it was being rather run to death without count-

ing the cost or even proper investigation concerning the

cheapest way in which the district could be supplied. In

order partly to justify such super-schemes, and to cut the

capital ch.irfjes, engineers were calling on the cable makers
for higher and higher pressures, and were willing to accept

super-tension cables with a very much lower factor of safety

than anything yet employed. A huge experiment was beuig

tried and dielectric stresses were being imposed vastly in

excess of those of which they had any experience. For in-

stance, taking for comparison a 0.10 sq. in.. 3-core cable built

to B.E.S. specification :
—

3,30t)-V cable had a maximum stress of 834 V per mm.
6,(>0<)-V cable had a maxmium stress of 1,348 V jier mm.
li.OOO-'V cable had a maximum stress of 1,753 V per mm.

Kow in the case of super-tension cables not standardised, but

built to the dielectric thickness commonly employed :
—

22,(HX)-V cable had a maximum stress of 2,950 "S' per mm.
.fa.OOO-V cable had a maximum stress of 3,880 V per mm.
(5(i!oOO-'V cable had a maximum stress of 6,150 V per mm.

It might be that with good luck these highly stressed cables

would be all right, but only years of use could prove if it
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wus so or not. Meanwhile, in any couipariaon of cost between
cables working at one pressure or anoUier the difference in the
safety provided must be liept in mind. Mr. Woodiaouse's cable
cost curves, hg. i, were totally misleading. In the lust place,
he had used some liX>7 prices, while others were up-to-date;
for even an approximate comparison the three lower curves
should be lifted from 2(IU to 'JaO per cent, in co.st. Moreover,
there was some obvious error in the calculation of them, as
the higher the pressure the more the cost rose in proportion
with increase of section, so that the lines should diverge
from the left of the diagram. The curves could not be straight
lines, as the cost of laying was included in the price, and
that was practically a constant quantity whatever the work-
ing pressure or size of the cables. If engineers were willing
to work the lower-tension cables at the dielectric stress now
commonly employed in super-tension cables of. say, 33,tX)tl

volts, then only mechanical rea.sons determined the thickness
of the dielectric for all tensions up to 11,(.K.H> volts. Assuming
O.OiS in. to be the minimum safe insulation thickness, then
exactly the .same cable could be used for any working pressure
up to ll,(KIO volts, even allowing for possible surges of a higher
percentage above the normal m the case of the lower-tension
cables than in tho!3e for super tension. It was not suggested
that those reduced thicknesses should be worked to in prac-
tice; money spent on providing a rea.sonable modicum of
safety was money well spent, but it seemed that the B.J3.S.
standards were at present unnecessarily generous in the
matter of insulation thickne.sses. If the proposed " .super-

power " stations serving wide areas were to come into being,
then in fairness a universal tariff must no longer be u.sed,

but a rate per unit, increasing with the distance between the
consumer and the source of supply. The limiting load on a
long feeder cable might be determined by quite a short stretch
of soil that had a high heat re.sistance or low absorption. If

cables were to be worked fully up to their maximum allow-
able temperature, it was necessary to join up lengths of cable
of much larger section than the normal at points where the
feeder entered a power or sub-station, because there the
conditions were not so favourable for the dissipation of heat
and the surrounding temperature was much higher.

Mr. HoLTTU.M asked if it would not be possible to settle

on the final distribution system and pressure for any particu-
lar case and maintain them throughout, adopting higher pres-

sures for generation and transmission as necessary as the
system expanded. Thus, the first power station might at a
later stage be rearranged as a sub-station, and so on. He
asked the authors whether they considered the Thury system
entirely out of the running for general transmission in this

country. Turning to Mr. Kapp's paper, he asked whether
the statement he made with regard to the position of the
power house was an argument against super power houses,
and whether it was considered that undue weight would be
given to considerations of water and coaling facilities and
so in the end a more expensive system would be put into
operation. (Mr. Kaim' : Yes.) Mr. Carrothers's method of

finding the most economical position of a power station with
weights and strings was a very good one ; the problem could
not be solved theoretically, and the solution given by Mr.
Morton earlier in the discussion would not give the result

aimed af. Mr. Kapp's method of determining the tempera-
ture to which a cable rose could very easily be appUed in

jiractice, but seemed to have some practical objections, as

one or two speakers had already hinted. There was, first,

the cumulative error; each element of the heating curve was
<'ommenced from where the last one left off, and successive

errors in the same direction would movnt up. Then the
initial, temperature of the cable would appear to require

special detez'mination for the starting point of each curve.

There was also the variation of the quality of the ground
which Mr. Nisbctt had mentioned, and, finally, the ignorance
of the heating time con.stant. It should be borne in mind
that the way in whicli a cable heated up depended not only
on the load at the moment and on the time constant, but
also on the earlier part of the heating curve. For example,
suppose the cable received a 10 deg. rise, the rate at which the
Iinuiediate .subsequent heating took place would depend on
whether the initial 10 deg. occurred under heavy load or

light load, for in the former case the ground round about it

Would have had time to become only slightly warm, while

in the latter case the ground would be warmed considerably,

,111(1 .sub.sequent heating w'oukl consequently be more rapid.

.\s in the majority of ca.ses the load continuously increased step

by step up to the peak, there would be an accumulation of

error. He supposed that the author's method would only be
applicable in cases where the time constant was fairly long.

Mr. 1. I). Ci.dTHii'.n .said that, with regard to Mr. Kapp's
.|iiotatiori (if distiibution cost of (l.'2'2d. per kelvin over a dis-

fance of less than 10 miles; that co.st increased with increa.sing

distance against the cost of transmitting an equivalent weight
(il coal by rail which, at '2.24 lb. per kelvin, was only 0.029d.

jier 10 miles, or 0.0.58d. per 10 miles at 4.48 lb. per kelvin,

and that decreased with increasing mileage. He doubted the

strict accuracy of fig. 3. The cost of the intermediate-pre.s.sure

mains required to supply the hypothetical uniform area

lepresented by a rectangle, would surely require some cost at

the points A and B. Should not that figure be rai,sed upon
a rectangular ba.se? With regard to the economical limits

to the size of sub-stations at various pressures, assuming the

reduction from 30,000 volts to the low-tension system could

be made without cost by direct reduction from the 30,000-Yolt

cables, the lower rectangle would become a triangle, the
intermediate system would disappear, and the area repre-
senting cost would be reduced to exactly one-third of the
expeuiiiture shown in tig. 3. Then again, by placing three
«ji>-stationa instead of one, the area could be reduced by
iBore tiutn Sii per cent., so that the economical size of a sub-
station "was a aaatter <£ first-rate importance. Mr. Kapj)'s
suggestion to use smaller cro^s ^eciuuis o^ oG^er on a ixag
main on the feeders farthest from the power house would
hardly be generally commendable, for if the ring main was
to be used as a duplicate means of supply to all users on the
ring, it must be contemplated that the section between the
power house and the first user either way might be discon-
nected, in which event all users between the furthest point
and the first user would be supplied through the section
which it was suggested should be reduced. T'he temperature
charts carefully avoided giving any actual temperatures; a
device vvhich could be made for attachment to undergi'ound
cables at selected points for the purpose of enabling the tem-
perature of the lead sheath or armour to be kept under observa-
tion might be of considerable practical use. However crude
the result, it would be better than no information at all. Mr.
Woodhouse's diagram of cost for extra-high-tension \\-ork did
not include any provision for telephone and pilot cables, and
must be adjusted for open country work; it would require
modification for urban work especially if the roadways with
reinstatement had to be used. The use of 6-care cables for

30.000-volt underground uninterrupted trunk feeders, with the
protective devices which could be used with them, seemed
eminently suitable. The smaller conductor section appeared
to give a larger carrying capacity per equivalent cable to

offset the 60 per cent, or so increase in the bulk of the
dielectric.

Dr. E. W. Marchant pointed out that Kelvin's law was
originally laid down to decide which was the most economical
cable to use for transmitting a given amount of energy from
one place to another, and his law was based on the fact that
they wanted to make a total cost of transmitting energy from
one place to another a minunum, actually that was not the
right basis to take in working out the most economical work-
ing current for a cable already laid. If a cable were laid

in the ground and they wanted to find out what was the
most economical current to send through it, they could not
take as a basis that the total cost of transmitting energy
should be a minimum. The right basis to take was that the
ratio of the amount of revenue earned by the energy trans-

mitted to the total cost of sending it along the cable should
be a maximum. If this basis was taken, the result was not
in agreement with Kelvin's law. The most economical section

was that for which the cost of energy wasted was equal to

the charge for interest and depreciation on the total cost of

laying the cable, not to the part of the cost which was pro-

])ortional to the area of the conductor, and that, he main-
tained, was the real and proi^er economic basis on which the

most economical current density should be decided; that point

was not fully appreciated. It was shown many years ago by

Mr. Ru.ssell in a book he wrote, but he had seen little reference

to it; it was an important point, because Kelvin's law had
been looked upon as .something beyond dispute. The formula
for current-carrying capacity which Mr. Woodhouse had given
for cables of varying cross section corresponded very closely

with the figures that had been obtained in the experiments
made on the heating of buried low-tension cables, and they had
found that the current that passed through a cable which
produced a given temperature rise w-as very nearly propor-

tional to the .square root of its area. That seemed to lead

fii the conclusion that it would be more economical to trans-

mit power with a number of small cables rather than with
a small number of large cables. With reference to Mr. Kapp's
paper, he fully agreed with the stress that he laid on the

importance of an economical network lay-out. In Mr. Eipp'a
fig. (') the crossing points of the curves, the 6,600- and the

.Til.OOIl-volts, and the crossing point of 11,000 and 30,000 volts,

corresponded fairly closely to the old rule that the most
economical pre.s.sure for a given distance was about 1.000 volts

a mile; it was an interesting coincidence. Regarding Mr.
Kapp's remark that " very little was known about the tune

constants of cables," he hoped the figures and curves given

in " Tlie Heating of Buried Cables Report" would provide

Mr. Kapp with some of the information he required.

Mr. W. B. Wooi)HOU.SR, in i-eply, said he was in full agree-

ment with Mr. Kapp on the question of protective gear. His

feeling was that the elaborate inter-connecting network such

as some people imagined was altogether too costly, and the

proper thing to do was to split up that network into sections,

feed those independent sections at a comparatively small

number of feeding points, and cut down the cost of protec-

tive gear. Dealing with the equation on cost of cable, he
could not agree to either of Mr. Ni.sbett's statements. As to

showing the present-day costs for the lower-pressure cables

in fig. 1, be thouglit it was- perhaps better not to confuse them,

but it was quite easy by proportion Ut work down from the

top and put in the curves for 22,(K)(» and 11,000 volts, and

so forth. Kelvin and Prof. Marchant were both correct, but

the point of view was dift'erent. There came a time when
they must consider either one or the other, they could not

consider both together. They had got, somehow or other, to

cut down the cost of supplying electricity for a wide area

;

as they developed they had to make it correspondingly cheaper.

Also there was the case of supplying farmers in the country.
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The farmer was used to being upset in his ordinary operations
for a day or a we^k at a time by the weather, or because the
thrpsliiiig machine had uot turned up. He did not think the
farmer minded very much if his supply was cut otf for a
il;iy, he was more or less used to it. 'llie problem of 8up-
plyiiiU a. farmer was ' were they to duiilicate their system,
or t;ive him a supply and let him take the risk of its being
cut otr occasionally ','

" Prom what he kn«'w of fanners, they
wore prepared to take the risk, he thought, Mr. Clothiei-
ifferrcHl to the increment cost. They had got to pay for
protection .somewhere or other; if they i)ut the copper up in
the air they had to provide the poles to support it and tlie

insulatons and protection, and all sorts of other things. He
agreed that they must not go forward too rapidly; it would
l)e a disastrous thing if some of the big schemes tumbled to
pieces bccaii-se they went ahead too fast.

Mr. H. O. JvAi'i', also replying, explained that the advantages
of feeder-protective gear would be less strongly emphasised if

one did not call it " protective " gear, which was really a
misnomer, as it did not come into operation until the cable
had been damaged. There appeared to be some misapprehen-
sion as to what Kelvin's law really says. According to that
law the capital charges of the cost of everything that varied
u ith flic cnL-is-section should be equal to the cost of lo.sses for
the ninsf (•(niiiirnical current density. In most distribution
schciucs the jinipn.sition was not that of laying a single cable
(if wliicli the cross section had to be determined, but that of
deciding how many cables of a cross .section already settled
liad to be laid; therefore, the total cost of cables as well as a
large proportion of the cost of laying them, dependerl on the
cross section, from which it followed that, rightly applied. Kel-
vin's law gave far too high a current density for the safe work-
ing of (i,tKK)-volt cables. Having n-;iiil to "the greater cost per
(mit of the capital charges on the .lisii ilmiion system in the
case of very large stations, it Wduld li.' tnund that for the
average conditions in this country, the cheapest electricity
at the consumers' terminals was obtainable from power sta-

tions having an installed capacity in the neighbourhood of
100.000 kW. In reply to Mr. Clothier, the reason why the
cross section of copper on a ring main should be reduced at
parts furthest from the generating station was that at those
parts the main need never carry more power than the demand
between it and the generating station on one side or the
other, w'hereas the cables leaving the generating station must
allow for the whole of the power to be fed through them
either clockwise or counter clockwise, so both branches of the
ring must be able to pass the whole of the load on the ring.
Mr. Clothier's suggestion of using pyrometers on feeders
seemed to be well worth following up.

WESTERN AUSTRALIAN GOVERNMENT
TRAMWAYS AND ELECTRICITY SUPPLY.

Anndal Report.

Thk statutory anuual report of the Commissioner of Railways
for the year ended June 30th, 1920, covers also the operations
of the tramway and electricity supply undertakings, and the
statements of costs are given on identical lines as similar ones
in this country; they are, therefore, comparable. The case
under consideration is one in which a modest " super-power "

station was estabhshed by the State to supply power to the
(Icivernment tramways, and to supersede the Perth City power
st.ition (which condition has, however, not yet been fulfilled)
.IS well as to supply electricity in general in the neighhour-
hndcl. of the capital of Western Australia.

Tramway Unoehtakinci.

The report points out that the tramways were formerly
controlled by the {a) chief engineer of existing lines (per-
manent way); (()) electrical superintendent (rolling stock,
overhead line equipment, repair shops, East Perth power
liou.se, and electricity supply) ; and (<) chief traflic manager.
Soon after Mr. II. Pope took control as Commissioner of Rail-
ways the department was reorganised, the ti'amway and
electricity supply undertakings being placed under the man-
agement of Mr. W. H. Taylor (formerly electrical superinten-
dent), and the results have fully justified the rearrangement.
The (inancial result of the year's working was, after paying

interest on capital invested (i'is.'i'i:^), a profit of iMO.106, repre-
senting a return of l.RJ per cent, on the capital invested.
This profit compares with a loss of £4,ll4(i in the {^receding

year. The earnings for the year (flST.HSl) show an increase
of £.53.922. A total of 19,17.5,143 pa.s.sengers was carried,
i-epresenting an increase of 1,708.336. The operations for the
year undei' I'eview show a marked advance on the preceding
year, which was seriously affected by the industrial trouble
and the influenza epidemic. It is estimated that revenue to
the extent of f21 ,600 was lost through these causes. Allow-
ing for this. ;ui amount of £32,322 is due to increased tratKc
compared with the year 1918-19.
The working expenses (£149,6.52) include an amount of

£10,000 transferred to " belated repairs suspense account."
and the payment of £5,473 to local authorities on account (jf

the 3 per cent, contribution. The expenditure shows an in-
crease of £38,554, although the cost per car mile is 0.16d. less

than in the preceding year, which does not, however, afford
a proper basis for comparison, for the reason that the system
was clo.sed down from December 21st, 1918, to February 7th,
1919. (Jn this account, the expenditure was considerably less
than it would have been under normal conditions.
During the year 2,530,730 car miles were run, an increase

of 672,.'i08 miles, equivalent to 36.18 per cent. The earningH
per car mile were 17.8:id., or an increase of 0.52d., and the
number of passengers per car mile increased by 0.31.
On June 30th last the system operated consisted of 27 miles

205 chains of route mileage. No additions to the system were
made during the yertr.

The dujdication of certain sections of the track will he.

undertaken as soon as the electric welding plant (which has
been on order for some time) comes to hand. In the past the
rail joints have been thermit welded, but it has been decided
to adopt the electric welding process, in accordance with the
latest practice. It is expected that sub.stantial economy will
be effected by this means.
The condition of certain sections of the track will necei<-

sitate relaying at the earliest opportunity. Twenty additional
bogie cars, each having 92 seats, are to be built in the Midlanil
Junction workshops, and a compl(>to scheme of tramway
exten.sions, providing for the requiivinenfs of the city and
suburban area, covering both immediate and future needs,
with estimates of the costs of the individual works, has been
prepared.

(hi June 1st last the fare system applying on the .tramw'ays
was revised, and the cash sectional fare system—based on one
penny .sections—was introduced. All conces.sion tickets, in-

cluding workers' return tickets and transfers, were abolished.

Workers now pay one penny on the morning journey ana full

fare on return, in lieu of full fare in the morning with a
ticket entitling them to free return at any time of the day.

One of the features of the net result has been the reduction
from twenty to five only, as a maximum, of the number of

different chits and tickets handled by conductors and others
of the staff. In addition to the saving in cost of printing, this

has simplified the work of the conductors, and reduced the
clerical work considerably. Tlie new system is working satis-

factorily, and- gives every indication of leading to increased
business, as short-distance passengers who formerly walked
in preference to paying the 3d. fare, are now using the cars.

Electricity Sopply.

llie past year has been one of marked progress for this

undertakmg, and in view of the fact that the output from
the plant only commenced in December, 1916, the result which
has been attained is very gratifying. The rapidly increasing

sales of energy, and the nature of the prospective new business,

indicate that the concern is fulfilling the purpo.se for which
it was established, i.e.. an assured and ample supply of power,
at a cheap rate, to encourage the establishment of secondary
industries within the State.

The sale of energy during the year tot^Uled 18,446,896 units,

an increase of 5,02-1,818 units over the preceding yeai'; the

average selling price was 0.869d. per unit. The earnings

amounted to £66,852, an increase of £19,945.

The operating expen.ses were £43,163. an increase of £14,862.

The price of the " small " native coal used was increased from
6s, lid. to 9s. 6d. at the pit's mouth, and applied throughout
the year; this item represents 75 per cent, of the operating

costs", and of the increased operating expen.ses (£14,862), an
amount of £ll,02t) is in the fuel account.

The financial result of the year's ojierations was, after pay-

ing interest on capital invested (£19,643), a profit of £4,046;

£5,896 was, however, transferred to " antiquation susi)ense

account," and after allowing for this the result was a loss of

£1,8.50 on the year's operations. Compared with the preced-

ing year, wherein the lo.ss was ,£5,722, this result must be

i-egarded as satisfactory.

The complete installation of the switchgear under the

original contract has been practically completed; the switch-

gear at the power house for the Pieniantle and Midland
Junction transmission lines is also complete. There is now
an entirely duplicate supply to each of these districts. The
boiler house efficiency has received much consideration during

the year, in view of" the increasing cost of fuel, to enable the

poorer grade coal to be burnt economically. For the purjwse

of enabling " dull " coal to be u.sed, a Sandford-Riley" multiple

retort stoker is to be fitted to one of the existing boilers. It

is considered that substantial economies «ill be possible by the

adoption of these stokers.

The distribution system has operated satisfactorily through-

out the year. Considerable improvements have been made
to the outdoor switching arrangements, to ensure continuity

of supply, and the change over to the (Government system b.v

the Perth City Council is expected to be effected shortly. .\

20.(KK)-V transmission line has beini taken out to Ke-swick, to

provide a supply at that point, as well as to Gosnells and the

surrounding districts. In addition to ordmary industrial estab-

lishments, there are large possibilities in the utilisation of

electric power for the treatment of minerals, such as iron,

lead, and copper. Tliis asjx'ct has been receiving consideration,

and the question has been gone into .somewhat fully. It is

lioped that something tangible may be done in this resiject.

"VVith regard to plant extensions, the following tenders have
been accepted: Messrs. 0. A. Parsons \- Co., one 7,500-kW
turbo alternator and condensing plant, &c. Messrs. Babcock
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and Wilcox, Ltd., two boilers, economiser, fan, chimney, &c.

The turbine embodies the new form of blading, which ensures
low steam consumption. The new boilers will be fitted with
Sandford-Riley stokers. It is hoped that circumstances will

permit of this plant being promptly delivered, as it is desired

to have it installed in time for next winter's load.

Turning to the technical statistics, the plant capacity is

1-2.000 kW; the maximum load 6,600 kW, an increase of 700

kW ; and load factor 36.6-5 per t-cnt., an increase of 6.09 per

cent. The units sold numbered : tramways 3,535,977. an in-

crease of 1,708,236; Perth City Council 6,119,590, an increase
of 1,636,391; a.c. bulk supplies 6,791.329, an increase of

],0''^0,191. The coal biinit per kWh w,ts ;^.3 lb., a decrease
of 0.1 lb.; its energy value (B.th.u.) was 2.64 kWh and the

amount used was 31,978 tons, an increase of 8,602 tons.

ELECTRICITY SUPPLY IN N.E. LONDON.

EXPORTS AND IMPORTS OF ELECTRICAL
GOODS FOR DECEMBER, 1920.

In the ag-grregrate there is little difference between the returns for

December and those for the previous month. Exports fell £9,958,

or about '6 of 1 per cent. Decreases occurred in the fijjures for the

export of unenumerated ffoods, insulated wire, glow lamps,

batteries, meters, " other motors and generators," electrical

machine'"y (unenumerated), and switchboards. The total figures

were kept level by large increases in the export of telegraph and
telephone cable and material. This class showed an increase of

£281,644—or approximately 88 percent, on November's figures.

Imports rose £33,i;!.5, the principal items of increase being the
'' unenumerated" goods and apparatus and telegraph and telephone

instruments.

Re-exports, however, were £10,476 higher than in the previous

month, an increase of 56 per cent.

Values op Electbical Exports and Impobts kor
Decbmbeb, 1920.
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difficulties, there being a tunnel under the river which can
lie utilised for inter-connection or transmission mains. With
regard to certain contiguous areas, such as the metro-
l)olitan boroughs of Islington. Hampstcad. St. Mar.vle-
bone. and St. Tancras, the prosiioctivc business in North-East
London alone is more than sufficient to justif.v the initiation
of a scheme of considerable iiia^jnitiulc, and although these
contiguous areas might well be mcluded, there i^ for the
time being no urgent necessity to do so.

The population of the district which is considered in this
scheme is l.)S78.(M). The present consumption of eleetricit.v
exceeds l(j.5,(XKI.(HNI units [R'r annum, being less than 100 units
per head of the population, which is considerably above the
average for the whole of London. That this consumption
will be increa.sed largely in the future c.innot be disputed,
more particularly having regard to the future reijuirements
for railway traction. It does not seem unreasonable to assume
that possibly within six or seven years, the imits consumed
will he at least 20f) per iead of the population, or about
374,000,000 per annum.
The most eflective policy of development would be to t-om-

plete the inter-connection of existing generating stations, to
close down inefficient generating stations, atid to concentrate
in one main generating station all the plant necessary to meet
jirogressive needs, such station to be operated in conjunction
with the more efficient of the existing generating stations,
the latter remaining in being for so long only as the actual
results show that they are for the general g(X)d of the co-
ordinated system.
A frequency of 50 should he the standard for the whole

of London; there is now no reason why rotary transformers of
this frequency should not operate perfectly satisfactorily for
railway supplies. In the proposed area the t<ital plant capacitv
is about 'J^xm k\V. there being some i'iJM) k\V of small anil
inefficient sets and 56,()00 kVV of reasonably efficient ones,
comprising steam-turbine-driven alternators of from 1,500 up
to 6,000 kW each. In addition there are some 36,000 k\V on
order, and it may be taken that by the winter of 19'21-2'2

there will be in.stalled a total of at least 92,000 kW of efficient
and fairly efficient plant which, having regard to the inter-
connection of the Poplar, Shoreditch, Stepney, and West Ham
generating stations, should be sufficient to assm-e the main-
tenance of the .supply, up to a maximum demand of about
u'6,000 k\\'. Some of the stations, and more particularly
Harking, Kast Ham, Ilford, and Leyt<m, are uneconomical,
:ind the progressive needs of the areas they supply could be
better met by a system of interconnected transmission mains
linking them up to the West Ham. Poplar, Stepney, Hackney,
and Walthamstow generating stations. Other stations, such
as Poplar, are restricted by the limitations (jf the existing sites.

Con.siderable extensions comprising three 10.0(XI-kW sets for
West Ham and Stepney, and 6.(AKJ kV\" for Poplar iiave been
put in hand with the approval of the Elec'tricity Commis-
sioners, but these will only meet the more immediate needs.
Finally, none of the generating stations of the undertakers
could be economically extended to accommodate the large
units of plant which will be required to meet the progressive
demands of North-East London.
The maxnnuin demand on the feeders of the fourteen exist-

ing undertakings is 61,942 kW, and the load factors of the
larger of the existing stations vary from 2<; to 47 per cent.
The total units sent out from the several stations may be
taken as approximately 171,510,000. Tn order to arrive at the
present rhaxinium demand, if the existing stations were co-
(u-dinated and operated as one system, it is necessary to take
into account the diversity of the several demands: and if

This factor be 1.2, the coincident maximum demand would
be 51,600, with a resultant load factor of 36 per cent.

The estimated demand is 105,800 kW for the year ending
March, 1924. This increase in the maximum demand of
nearly 44.000 kW in five years is a little more than 10 per
cent, per annum, and does not include the railway demand
for traction purposes, which is almost, certain to come, if

not by the year 1924, then very shortly after, and it would
be wise to provide for demands for all purposes aggregating
not less than 125.000 kW by the year 1921-25 particularly
having regard to the probable electrification of the railways
In the district. The above total wOl be reduced by the
diversity of demand, when the whole system is co-ordinated,
and taking this factor as 1.25 for the increased denaand, the
operating plant required will be 100.000 kW which, on a
40 per cent, load factor, would represent an output of
350,000 units sent out per annum, or about 158 units .sold

lier head of the population served. In order to meet the
anticipated demand additional plant will be required in the
immediate future for a further operating capacitv of 34,000 kW.

.^n increase of the population of the district to 2.000,000.
and a probable consumption of 200 units per head in the next
decade, cannot be regarded as imduly optimistic. In order
to provide for such a demand, the total units annuallv sent
"u*. from the combined stations would be about 460.600.00<l
which with a 40 per cent, load factor, would represent a
coincident maximum demand of about 130,000 kW. The
existing generatma stations will provide for a maximum de-
mand of b6.(M0 kW and. therefore, the main station would

.?T,^^ ,,T, 'l^^fS^?*^ '"'" ' minimum operating capacitv of
W.opo kW_. This demand would justifv the provision of an
initial main .station, designed for a total plant capacity of
not less than 100,000 kW, comprising five sets of

2<I,(KI0 kW each. At the same time, regard should be jji\en
to the progressive needs for (dectricity during the next
generation, and the station should be designed on a
s<decled site where an ultimate plant capacitv of not less than
41 K 1,000 kW could be installed.

The site which apiiears best to meet the essential rcquiic-
nieiits is situated to the east of and adjacent to Dagenham
Hock. In extent it is some 170 acres, of which 52 acres are
made up land and suitable for buildmg. Within about two
lumdred yards are .sidings from the London, Tilbury, and
S(>uthend l^ailway, and a well-equipped coaling pier, which
will accommodate vessels up to 5,000 tons at all states of the
fides, and the unmade ground would be used for the deposit
of ashes.

The main plant would consist of 20 water-tube boilers and
live turbine-driven alternators. The boilers would be inde-
pendent units, consisting of boiler, superheater, ecouomiser,
and mechanical stoker, with forced and induced draught, ami
w ould be designed for a working pressure of 320 lb.' i>er

sq. in., wkh a total steam temiierature of 700 deg. F. Ihe
turbine-dnveu alternators would be designed for a continuous
outjiut of 20,0tlO kW at 0.8 power factor, the current being
three-phaso and 50 cycles, generated at a pressme of 6.6<X)

volts. The latter would be increased to 33,(XJ0 V by means
of step-up transformers, and all switchgear would be de-
signed with a view to an ultimate station capacity of 400,(Jtnj

kW. An auxiliai'y tm-bine-driven alternator would be pro-
vidc(l for operating the circulating water pumps, the forced
ami induced draught apparatus, and other auxiliaries in cases
of emergency; but under ordinary working conditions, all

such auxiliaries would bo operated by the main plant.
The total cost of the generating station would be i;2,500,(M)O,

fiut the progressive needs will probably be met by the initial

provision of 60,000 kW of plant.

The transmission mains would be designed for a working
pressure of 33,000 V, three-phase, 50 cycles. They would
be 6-core. paper-insulated, lead-covered, and steel armoured
cables laid solid in a suitable compound. Subject to way-
leaves being obtained, some of the mains would be carried
overhead on steel masts to the northern outfall sewer of

the London County Council, which would be utilised to the
fullest possible extent in order to reduce the use of public
roads to a minimum. From the sub-stations a subsidiary
system of transmission mains would supply the various autho-
rised undertakers. The total cost of the transmission system
for a maximum demand of 72.000 kW will be .£1,110,00(J.

Considerable progress has recently been made in the manu-
facture of cables up to 66,000 volts and, provided satis-

factorv guarantees' can be obtained from the makers, the above
estimate could be reduced by well over i200,000. In tho
beginning it would in all probability be sufficient to arrange
fur the transmission of (a) about 2<_1.'X)0 kW to a point suitably

situated for a .supply to West Ham, Poplar, Stepney. Stiore-

dilch. and Woolwich, and (d) about 15,000 kW to a point
suitably situated for a supply to Hackney, Walthamstow,
l.eyton, and Ilford. .\ sub.sidiary system of transmission
mains would also be required for inter-connecting the several

existing generating stations. The cost of the initial .scheme
woula be approximately i£600,000. The cost of the energy
delivered from the initial main station would be 0.768d. per
unit.

It is probable that some considerable time may elapse before

a voluntary scheme for the establishment of a Greater Ixindou
Electricity Authority, in accordance with the provisions of

the Electricity (Supply) Act, 1919, is finally agreed to. How-
ever, these questions need not delay the initiation of a scheme
for North-East London, provided the Electricity Commis-
sioners approve the general principles of the administrative
scheme submitted in the precedmg part of this report, i.e.,

that there should ultimately be one electricity authority for

the whole of Greater London. Subject to the above, the

Corporations of West Ham and Poplar, in association with
the other twelve local authorities owning electricity under-
takings in North-East London, could proceed forthwith with
a. joint scheme for the reorganisation of their existing generat-

ing stations and the provision of a main generating station to

meet ftheir progressive needs. There would be no difficulties

so far as regards the participation or co-operation of under-

takings owned by companies, because there is none of any
im[X)rtauce in the whole of the proposed area, and so far as

regards huance the fourteen local authorities have vested in

them ix)wers to raise money for electricity purposes on the

security of their rates, being in this respect in a better position

than an electricity authoriiv established under the provisions

of the Electricity (Supply) Act, 1919. The approval of the

proposed procedure by the Electricity Commissioners would,
of eour.se be required, and this could be applied for under
Clause 19 of the Electricity (Supply) Act. 1919.

Until some administrative scheme is approved by the Elec-

tricity Commissioners it would be necessary for the existing

authorised undertakers to enter into arrangements for such

an organisation as would best control the proposed joint elec-

tricity undertaking and which could, when the time arrived,

be merged in a general administrative scheme for Greater

London. Following the principles of the adminiptrative

scheme formulated in the first part of this report, the forrn.i-

tion of a Joint Board is recommended, which would deal with

all administrative and executive work, and the appointment
of an advisory committee of engineers, which would be respon-
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sible for the joint operation of the whole of the existiiij,'

generating stations in the manner best calculated to obtain

the most economical production of electricity.

The basis of the representation on the proposed board should

so far as possible be in accordance with the provisions of the

Electricity (Supply) Act, 1919, as follows : For authorised

distributors, one representative in any area for every 75,000

of population. For authorised undertakers owning generating

stations, one representative ijer 10 milhon units output in

excess of two millions pc. annum. For the consumers, two
representatives to be appointed by an association of con-

sumers to be formed for the purpose, and for labour, two
representatives to be appointed by agreement between the

recognised trade unions in the area controlled by the Joint

Board, which would give a total of 60 representatives.

A JOINT ELECTRICITY AUTHORITY.

The West Riding (Aire and Calder) Scheme.

What follows is an abstract of the draft scheme (which is

signed by Sir Kobert Fox, town clerk to the City of Leeds,

Mr. C. N. Heflord being engineer and manager of the elec-

tricity department) which has been submitted to the Electricity

Commissioners by the Leeds Corporation for the constitution

of a Joint Electricity Authority for the provisionally delimited

West Riding (Aire and Calder) Elactricity District.* Follow-
ing our usual practice only those points are dealt with here-

under whereon the scheme differs from those of which outlines

have akeady been published.!

The scheme is divided into three parts, viz., administration,

technical, and financial. It provides that the Electricity Autho-
rity shall consist of 19 members and shall be repi'esentative

of : (o) All authorised undertakers and distributors within the

disti'ict, and (fa) all local authorities having the right to pur-

chase the whole or any part of the undertaking of any
authorised undertakers within the district, and such local

authorities and companies shall be entitled to one vote for

every 60,000 units supplied during the la.st preceding financial

year, provided always that each local authority with purchase
rights shall be entitled to one vote for every 60.t)00 units

supplied within its area by the authorised distributors.

The Electricity Authority may at any time after the expira-

tion of 4'i years from the date of coming into operation of

this scheme, give notice in writing to the Yorkshu'e Electric

Power Co. requiring it to sell its undertaking to the Elec-

tricity .\uthority upon the terms set out in Section 2 of the

Electa-ic Lighting Act, 1888.

The Electi'ioity Authority, when formed, will proceed in

stages to interlink generating stations in the area to a control

station which it is suggested should be in.stalled in the existing

generatmg station at Morley (now in process of being shut
down). The stations to be interlinked will be those at Leeds.
Bradford, Batley, Thornhill, and Wakefield, with extensions
from Bradford to Shipley and Keighley, from Wakefield to

Barnsley, and from Batley to Dewsbury. At a later date the

linking up system to Morley will be extended to embrace
Halifax and Huddersfield, and still later to connect to the
proposed third " capital " station at Knottingley.

ihr system of supply to be adopted will be three-phase a.c,
5(1 piiiiids. The main transmission pressure is to be 33,000
\', sti'ii|«'d up from a generating pressure of 6,600 V. It

IS indbable that the transmission pressure between Morley
and Knottingley will be 66,000 V. Intermediate pressures
of 6,61)0 and 11,000 V will be utilised in certain cases to

take advantage of existing cable networks. The proposed
transmission mains to be laid during the first few years will

consist of 17 3-core cables each 0.'2 sq. in. in section, and the
extensions will consist of eight of the same type. Ultimately,

it is estimated that 55 3-core 0.'2 sq. in. cables will be laid to

deal with the load of the area in 1935, and that the extensions
of this network will consist of eleven cables of the same type,

It is proposed that a new " capital " generating station

shall be installed in Leeds on the banks of the Aii'e near
South Accommodation Road, generating electricity at a pres-

sure of 6,600 V, 3-phase, .50 periods, which is to be stepped
up by suitable transformers to 33,000 volts for main transmis-
•sion; that a second " capital " station be constructed at

Wakefield to be sufficiently in commission by 1930; and that a

third " capital " station be constructed at Knottingley, with
adequate boiler plant, to be sufficiently in commission by
1933. The ultimate capacities of these three stations to be :

1-eeds, six 2o,(X)0-kW generators, with adequate boiler plant.

Wakefield, six 25,000-kW generators, with adequate boiler

plant. Knottingley, eight 35,000-kW .sets. Suitable capacity
in transformers will have to be provided at the various generat-
ing .stations linked up, and it is proposed to install units

\arying from 2,500 to 10,000 kV.A, in accordance with the
requirements of individual cases. The following extensions
of plant in connection with main generating stations in the
area are in course of construction : Leeds, one 12,0(X)-kW set.

Bradford, one 12,000-kW set. Halifax, one 10,000-kW set.

Thornhill (Yorkshire Electi-ic Power Co.), three 10,000-kW

* Elec. Rev., June 25th, 1920, p. 815.

t Elec, Rev., December 24th, 1920, p. 809; January 7th,

pp. 4 and 10, and 14th, p; 61.

sets. There will still be space available for installing one
more 12,0U0-kW set at Leeds.

Until the first " capital " station is in oi^mmission, all

existing stations will be required, but when the " capital
"

station at Leeds is sufficiently advanced to give an output
continuously of .50,000 kW, the stations at Batley, Wakefield,
and Barnsley can be completely .shut down and in addition,

during the summer, the stations at Keighley, Shipley, and -

Dewsbury will cease to operate. Also in the summer time the
amount of power generated by Bradford, Halifax. Hudders-
field, Leeds, and Thornhill will be considerably reduced. The
total of the maximum loads of the eleven generating autho-
rities concerned is at the present time 105,000 kW, and it is

anticipated that in five years' time this will increase to 180,000

kW. There is installed at present in the area approximately
188,000 kW of engine-room plant and 150,000 kW of boiler

plant capable, when reasonable spare plant is deducted, of

deahng with a load of 120.000 kW. In five years' time it is

estimated that the ultimate capacity of existing power stations

in the area with regard to boiler plant will be 205,000 kW,
which, allowing for reasonable spare capacity, will deal with
165,000 kW, indicating a definite shortage by that date of

at least 15,(XK) kW. assuming all the plant in the area to be

in a fit condition for use.

It is proposed that the Ministry of Transport should proceed
forthwith with the erection and equipment of the first section

of the " capital " station at Leeds. The scheme will not be
capable of providing for railway requirements until the second
" capital " station is in commission, but tramway requireinents

can be dealt with when the first " capital " station is in

commission.
The Minister of Transport shall, in pursuance of the Act.

erect the necessary capital stations and provide and lay all

transmission mains for the interlinking of generating stations,

including the proposed capital stations and the Yorkshire

Electric Power Co., and also such additional transmission

mains as may be necessary for supplying electricity to all

authorised distributors, and shall provide such working capital

as may be necessary in connection with the operation of the

said capital stations and the administration of the Electricity

Authority, and all such capital stations and mains shall vest

in the Electricity Authority within the period prescribed by
the Act. and the amount so expended by the Minister of

Transport, together with interest at the rate of £6 per cent.

per annum, shall be repaid by the Electricity Authority out

of the net revenue derived from the working of such capital

stations after payment of all outgoings and expenses, including

the costs and expenses of the administration of the Electricity

Authority.
The reserve fund may be applied in providing for :

—

(o) Any deficiency in the income of the Electricity Autho-
rity.

(b) Any extraordinary claim or demand which may be made
at any time against the Electricitv Authority.

Ic) Depreciation and renewal of plant.

((?) Reducing the capital moneys borrowed by the Electricity

Authority.

Electrical Sopplies In South Africa.—The ;S.4. Mining
and Engineerhiii Jimrnal, in its issue for December I Itb, l!i20, saya :

There is no improvement to report, business being Mery quiet in

town and along the Reef. Prices generally remain very firm, but

lamps, which are again becoming scarce, have increased in price

about 10 per cent., and are now selling retail at from 278. to 368.

This increase affects only existing stocks, as in view of a 12J per

cent, advance in home prices, owing to dearer raw materials, future

consignments will be higher. Gas- filled lamps are also very

scarce, but the price has not jet been raised here, although the

home quotation is considerably higher. All lines of materials

generally are arriving freely. The fact is being emphasised that

Grermany is coming into our market with wares at prices con-

siderably below English quotations, varying from 40 per cent, to

75 per cent. Of course, HoUana draws a great deal on Germany,
and we are getting a lot of goods from the former country which
are really of German manufacture. As showing the impossibility of

English goods competing with those of Holland and Germany at

the present time, one of the largest dealers in town has just

received a large consignment of German stuff at a price about

7.5 per cent, below English cost. Can it cause wonder that when
the difference in price between English and German goods is so

tremendou?, altiuistic and patriotic feelings necessarily go by the

board .'

Tlie Miners' Lamps Committee.—Mr. W. C. BridgemaD,

the Secretary for Mines, has reappointtd the Committee which was
appointed by the Home Seci etary last May to inquire and report

on possible improvements in miners' lamps as regards safety and

illumination and alterations which may be desirable in the present

methods of testing and approving such lamps for the purposes of

Sec 33 of the Coal Mints Act, 1911. The terms of reference to the

Committee have been extended as follows :—Whether the present

arrangements for maintaining such lamps in a safe and efficient

condition at the mines are adequate, and, if not. what steps should

be taken to improve them ; and what steps should be taken to safe-

guard the general use by the workmen in a mine of safety lamps

which give no indication of inflammable or noxious gases.— TAa

T'vnes,
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During the period of greatly stimulated demand that

followed upon the signing of the armistice, and which only

now shows signs of abating, there has been unending dis-

cussion of the necessity for co-operation between employers

and employed. This discussion has centred upon the

question of production ; some urged that the only way to

regain prosperity was to increase production all the time,

while others, fearing unemployment as a result of over-

production, urged restriction of output, ca' canny, and
other methods which they thought would keep up employ-

ment and a high level of wages. The arguments for both

sides have been repeated so many times, and we have dealt

with the matter in our leading columns so often, that we
feel justified in taking it for granted that they are familiar

to the minds of our readers.

Many methods of stimulating nroduction have been

devised and put into operation, some with conspicuous

success, others with less noteworthy results. To judge

from the frequent references that have been made to it in

the Press, as well as from the fact that it is still in

operation, the Priestman system is one of the most

successful. It will be remembered that, under this system,

the management conferred with the men's represtntatives,

and the conference determined a certain standard rate

of output for the factory, in Mt^ssrs. Priestman's case

measured in tons of finished machinery. For tbis output

the standard Trade Union rate of wagis appertaining to the

district was paid. Messrs. Priestman Bros., Ltd., increased

this rate by 10 per cent, to obtain for the system the

goodwill of the employes, but this is not an inseparable

part of the idea. The output being fi.xed, it is reviewed

every four weeks by the management in collaboration with
the Works Committee, and the standard of remuneration for

the four weeks next ensuing is based upon the percentage

difference between the actual rate of production and the

standard rate. The same percent,ige is applied to the rate

of pay of everyone in the concern, from the general manager
downwards.

This system has already been adopted by over 100 firms, and
information concerning it has been supplied to nearly 700. If

the effects produced are as satisfactory as they appear to have
been hitherto in Messrs. Priestman's own case, the spirit of

goodwill and co-operation which should result will, no
doubt, have considerable bearing on the course taken by
industrial problems. As a stimulus to production, the

value of a system which apportions the results of increased

productivity cannot be over-et-timated : and while demand
is brisk and production can be complftely absorbed, tbis

value is probably equally apparent to both sides. It is

when a slump is threatened that the value of a f-timnlus to

production is apt to be regarded as having diminished, if

not disappeared, and this by both sides. The firm dislikes

selling at a cheap price the goods which have been manu-
factured during a period of high production costs. The
fall in prices is regarded by the worker as the result of

over-production, and he jumps at once to the wrong conclu-

.sion that a smaller supply would raise prices again.

The fact is, of course, that while the potential demaml
is there all the time, it cannot be gratified during

periods of financial stringency unless prices are lowered

to a sufficient extent to render it possible for buyers

to afford to buy. It is a well-known law of com-
merce that profits tend to disappear. We had better

[97] D
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reiterate, for the benefit of those who are liable to mis-

interpret the word " law," that in this case it does not mean
a legislative enactment lirouffht into beine; because some-

body thought it desirable ; it means that observation cf a

sufficient number of cases in which this result has come
about, has made it possible to state, with practical certainty

of fulfilment, that the same rt'sult will always be arrived at

when the same causes are in operation. Profits tend to

disappear. If a novelty is placed on the market, and capturcH

the public imagination, it sells freely for a time at a high

price. The demand will then either fall off, being satiated,

or something elee having appealed more strongly to it ; or it

will remain, in which case imitators will become active,

offering similar goods and usually lowering prices a little in

order to get a start in the market. The first article must

then be made more attractive, either by the addition of

extra features, or by a cheapening cf the price. Even
when a price ring is formed—a practice we believe we have

heard of in other industries—the profits made are vulnerable

by outside manufacturers, by decreasing efficiency brought

about by over-confidence and by diminution of wholesome

competition, and by the need for carrying the weight of the

weaker members.

In view of this law, it becomes apparent that there is a

constant need for the encouragement of output, almost

regardless of the demands of the market. Production costs,

whether of manufactured goods or of units of electricity,

consist of running costs and overhead costs ; and the over-

head costs, remaining reasonably constant in amount,

decrease per article or per unit as the output of articles or

units increases. If production be allowed to fall off, the

overhead costs per article produced will increase, resulting

in a further diminution of profit ; and this may easily go

on to the point where production becomes impossible,

and the cloud of bankruptcy appears on the

horizon. The factory, to produce cheaply, must
produce continuously, and in great volume. Now, if,

during times of slack demand, it is necessary to put
unusually large quantities of finished material into stock,

clearly there will be an unusually large amount of capital

locked up in the business, which may lower dividends

—

again a tendency, on the part of the profits, to disappear.

A weak concern will probably not be able to provide the

necessary extra capital, and, being faced with the two evils

of increase of overhead charges or increase of capital, will

go to the wall. This kind of thing operates in cycles, and
is bound to be seen in the future as it has been in the

past. Increaspd activity in the selling of the product is

imperatively necessary, and this is the time for agents,

middlemen, and all the class of wealth-handlers, so much
distrusted 'and despised by Mr. Hecht, to show if they can
be of service to the community or not. But, above all, it

is necessary to produce economically, and to keep the

strictest oversight on the costs. We have seen it stated

that the necessity to-day is for production, to-morrow for

sales. Let it not be forgotten, however, that production

will be necessary to-morrow as well as to-day, to prepare for

the day after to-morrow. In fact, production and sales

must continually go hand in hand, and it is never safe,

never has been safe, and never will be safe, to neglect either

of them.

On January 1st an article on the
London's London atmosphere appeared In our es-

Atmosphere. teemed contemporary Country Life, in

which Dr. J. S. Owens stated some facts

which are of vital interest to something like six million

people living in or near London. He invented and has
been using a simple automatic instrument for measuring
the amount of impurity in the atmosphere of London at

all hours of the day and night. Briefly, it may be

described as an automatic filter operated by clockwork,
which at short intervals filters two litres of air, the

suspended impurities being retained and weighed. With
this apparatus Dr. Owens is able to trace the impurities

of London atmosphere directly to the imperfect com-
bustion of coal, a subject to which we have frequently

drawn .ittention. Fortunately for sleepers with their

windows open, the atmospheric iinpurities are at their

lowest between midnight and 5 a.m. When people begin

to start their fires for steam raising, and later for heat-

ing, cooking, &c., there is a marked increase in the

amount of soot and other unconsumed combustibles in

the atmosphere. It appears to have been proved that
the hours during which fires are being started are the

hours during which the atmosphere is most heavily

iharged with dirt, and, of course, even if no more were
contributed by firing-up during the day, the original

charge would take a considerable time to fall and settle.

Dr. Owens calculated that in some of the recent Lon-
ilon fogs no less than 200 to .300 tons of sooty matter
were suspended over the city. If people doubt this

figure they should consider the further calculation that

there are about 80 tons of soot emitted from London
chimneys every hour.

Dr. Owens points out the immense importance of the

atmosphere to the human organism. Whereas a man
eats about 2.7 lb. of food and drinks about 4. .5 lb. of

water in 24 hours, no less a quantity than 30 lb. of air

passes through his lungs in the same time. Obviously

if this air is heavily charged with impurities, the fact

is of greater importance than many questions concerning

food, which receive much more attention. Dr. Owens
calculates that in 24 hours of even moderate fog, no less

than 5 to 6 cwt. of sooty matter is received into the

lungs of "the London population. He also states an
incontrovertible fact when he says that the right way
to deal with the difficulty is to stop making smoke, .^s

is usual and correct, he lays a good deal of stress upon
the contribution of the domestic fire. He suggests the

use of smokeless fuel, and there can he no doubt that

the general adoption of low-temperature distillation antl

the use of partially carbonised coal, or what might be

called " half coke," would go a long way towards reduc-

ing the smoke and economising the coal, both items of

practical and enormous importance.

We would venture, however, to point out that a still

better solution would be the universal adoption of elec-

tricity for lighting, warming, and cooking in the

domestic sphere, and for power purposes in the indus-

trial sphere. This would not only restore the atmosphere

of London to its original purity, but it would save cart-

ing about the country enormous quantities of heavy

mineral, and would solve at one stroke all questions of

congestion on the railways. This matter is, as we know,

receiving the attention of the Government, and we hope

it is serious in its intention to do everything possible

to facilitate the development of electricity supply.

No phase of modern intellectual

The Electron, achievement appears to us more mar-

vellous or inspiring than the astound-

ing results which have been attained by the scientific

men of all nations who have been engaged in the study

of the electron during the past half-century. It was in

1881 that Prof. Crookes published an account of his

experiments on "radiant matter," and his theory of

a ' fourth state of matter," in which, with the exercise

of scientific imagination of the highest order, he fore-

shadowed the discoveries of the twentieth century.
' Fortv years on" we are thrilled and spellbound by

Sir William Bragg's masterly exposition of the present

state of knowledge on this most fascinating subject,

and are amazed at the manual dexterity and mental

insight with which the modern physicist has explored

the ultra-infinitesimal constitution of the atom,

analysed, weighed, and measured the speed of its con-

stituents, and divined the nature and properties of the

ultimate particle of negative electricity. All this has

been done without ever seeing or touching the electron,

for even the smallest atom has a radius of the order

of 10~' cm., while the shortest wave-length of visible

light is 4 X 10~^ cm., and the radius of the electron,

if it is spherical in form, is less than 10"*^ cm. We
can never hope to see an atom, no matter how powerful
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our microscope; still less, therefore, is the prospect of

seeing an electron—yet our men of science, with the

eye of imagination, have pursued it in its giddy flight,

have marked its passage through the atom (which they

think of as "a very empty affair"!), have seen it

" chip " other electrons off their mother-atoms, and
have learnt that it maintains a close relationship with

electromagnetic waves, so that either "can always call

up the other " in accordance with definite laws.

It is here, especially, that Sir William Bragg can
speak with paternal authority, for it is to him, and
to his distinguished son, that we mainly owe the dis-

covery of the nature of X-rays and their application

to the solution of the problem of crystalline structure,

of which he so modestly gives a brief account in his

lecture—one of the best of the Kelvin lectures that have
been delivered before the Institution of Electrical En-
gineers. We feel that this admirable essay, couched in

the most lucid terms, and capable of comprehension by
the most unmathematical reader, should be in the hands
of everyone who is interested in the study of electricity,

and therefore we are reproducing it in extenso ; it will

form a landmark to which we shall look back, years

hence, when the riddle of the positive nucleus of the

atom has been solved.

We have this week received from the

International general secretary of the International
Symbols for Electrotechnical Commission, Mr. C. le

Electrotechnics. Maistre, Publication 27 (revised) on

International Symbols, which has just

been issued. The new Report differs but little from the

original issue, the notes relating to enemy countries

having been deleted, and symbols added for electric

difference of potential {V) and magnetomotive force.

So long as the Institution of Electrical Engineers

refrained from adopting the International symbols in

its Journal, wo did not feel called upon to introduce

them into our pages. However, the Institution of late

has been using the code, and the American publications

have also come into line. We have, therefore, followed

the same course, commencing with our first issue of

this year. Frankly, we do not like some of the com-

pound symbols, such as kWh, in which " lower-case
"

letters and capitals are mixed; nor can the linotype

machine provide the bold-faced type which is specified

for the unit symbols, so that the ordinary type used for

the text has to be emploj'ed. The use of italic capitals

for the symbols for quantities presents another diffi-

culty, but this occurs only in formulae, and is of little

moment compared with the employment of Greek letters,

which are not included in the linotype founts, and have

to be inserted by hand.

The advantages of a uniform notation are so cogent,

however, that it behoves us all to comply with the code

of symbols as closely as possible.

Contributors may be interested to know that fractions

in formulae should always, if possible, be written with

the solidus (/) instead of the horizontal bar, because

the latter cannot be used with the linotype, and enor-

mously increases the labour of setting by hand, owing

to the special spacing that is necessary between the

lines, and other technical difficulties. In using the

solidus great care is desirable, to show clearly what
terms are included in the numerator and the denomina-

tor of the fraction.

The informal meeting of the Institu-

I.E.E. tion of Electrical Engineers on Monday
Improvements, last, to discuss means of increasing the

usefulness of the Institution, was not-

ably successful: there was a large attendance of mem-
bers, including a number of Members of Council, who
doubtless came prepared for anything. As a matter of

fact, the meeting was as harmonious as the regular

informal meeting always are, and more so than some

formal meetings that we have attended.

Criticism of the Council was almost wholly absent;

in opening the discussion, the Chairman (Mr. Pooley),

whose conduct of the proceedings was admirable, struck
the keynote of helpfulness, and the high tone was main-
tained throughout. A long letter from Mr. Purse to

the President was read, in exactly the same spirit, in-

dicating his desire to promote the efficiency of the

Institution in every possible way. The suggestions put
forward by the various speakers offered little novelty

;

they included the status question, keeping the library

open in the evening, joint meetings with other societies,

provision for the discussion of commercial subjects, the

development of the social side, support to the Engineers'

Club, the provision of an electrical laboratory, closer

touch with the public and the lay Press, popular
lectures, exhibitions of apparatus, kc. At the conclu-

sion of the discussion Mr. Atkinson reviewed the pro-

posals in a sympathetic spirit.

While the meeting is not likely to have much effect

on the course of events, it was noteworthy for the

atmosphere of co-operation and cordiality with which
it was imbued, and was well worth while if only for

that reason.

It is not to be supposed, of course, that
A Suggestion electricity supply undertakings in small

_. ™" country towns have very ample funds

Undertakings. ^°'' ^^^ purpose of advertising or publicity

campaigns. On the other hand, they have

the advantage of being, if they like, in close personal touch

with practically everything that is going on in their small

areas. Consequently, there are indirect possibilities open to

them that do not generally obtain in bigger towEs. They can

readily interest themselves, and often take a part, in public

or semi-public movements to benefit or expand the trade of

the town, or even do something themselves to initiate them.

For instance, there is the pressing question, in which the

Government is interested, of reviving industries of all

kinds in country towns. There are, though it does not

seem to be very widely known, Development Commissioners

for the very purpose, inter alia, of helping forward agri-

cultural development and rural industries. The main
procedure is to encourage local authorities, county councils,

or associations to organise local efforts, and generally

encourage and help forward co-operative developments. And
it is no bare benediction thatthe Commissioners give, but hard

cash in the shape of grants, where they approve, of course,

for such purposes of propaganda. Now, all this is to the

benefit of the local electricity undertakings. Would it not

be worth the while of some of the small country under-

takings to try to stir up their local Councils to make some
such move, and get the support of the Development Com-
missioners ? It might result in considerable good to

the town and, in a subsidiary degree, to the undertaking.

Let us cite, as a small example, the Agricultural Organisa-

tion Society, which receives a grant from the Development

Fund, and has helped in the establishment of the Swanwick
Basket Factory in Hampshire. This is a co-operative factory

jointly promoted by the Fruit Growers' Association, and

started work in 1914. The various strawberry growers of the

district decided to co-operate and make theirown fruit baskets,

and the venture has turned out to be eminently successful.

The aspen logs are sawn down, the peeling machines strip

down the wood to the ribbons of veneer, the guillotine cuts

these to length, the baskets are woven and shaped and

then finished in a wire stitching machine. Here, then,

is a factory of direct benefit to an undertaking both for

power and lighting, and entirely due to organisation—
or, in the first place, brains and initiative. There must be

plenty of opportunities up and down the country for similar

developments. The whole question is one of stirring up

local effort. When local interest is once aroused, help is

always forthcoming from the Agricultural Organisation

Society, if it is in ita line, or some other Society, or, as we

mentioned before, the local authorities themselves could

take the whole matter in hand and get all their expenses

for organising and so on paid out of the Development

Fund if they satisfied the Commissioners that they were

helping forward rural industries.
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ON STATUTORY EARTHING: SOME CRITICISMS.

By S. LEBS.

In the official Memorandum on the Home Office Electri-

city Itegulations (vide Factory and Workshops Acts), it

is provided by Regulation 21 that: "Where necessary

to prevent danger adequate precautions shall be taken

either by earthing or by other suitable means to prevent

any metal other than tlie conductor from becoming elec-

trically charged."

Admittedly one of the most important of the thirty-

odd articles in the Memorandum, it is probably not an

exaggeration to assert that more irregularities occur

in its daih' observance than with the rest of the whole

code, for a really efficiently and properly earthed system

seems to be becoming somewhat of a rarity, and an
installation complying with the letter and spirit of

Regulation 21 certainly commands due appreciation

when met with.

Almost, if not quite, the most elementary item

of the journeyman electrician's mental stock-in-trade,

it seems somewhat curious that the important measure
referred to should be, apparently, so little understood,

since commonsense rather than profound electrical

knowledge is manifestly the one quality most re-

quired in performing this important and almost in-

variably simply achieved statutory requirement. And
commonsense applied here means just the ability to

discern and discriminate between essentials and non-

essentials as, for instance, the difference between water

main and water service pipe; to distinguish between

water and steam (including heating) or other dis-

similar pipes ; or to determine the street and service

sides of a water supply system, and to avoid mistaking

gas barrel and compo. for water piping. Further, to

detect points of potential, as well as of actual, weakness

in any system liable to cause interruption of electrical

continuity, such as packed pipe joints and couplings of

various kinds, valves, cocks, meters, and other appara-

tus. Neither is it wise to assume that all possibly is in

order with an earth wire which may be continuous and
visible up to the point of its entry into the ground

;

nor should' too much be taken for granted because

the said earth wire may resist a strong pull against up-,

rooting.

In connecting massive apparatus of relatively small

bulk as, for example, a generator or motor frame,

transformer case, &c., with earth, to ensure a cable or

strip connection thereto having a 100 per cent, con-

ductivity throughout is a simple proposition to any
tradesman worthy of the name. The position, however,

becomes somewhat different and perhaps more difficult

when, say, considering an overhead travelling-crane

equipment, or in dealing with an installation of metal

conduit. Here, every tubular or other purely mechani-

cal joint or special fitting which exists in the system

may be viewed as a potential source of electrical weak-

ness ; a defective coupling next to the earth conductor

proper may conceivably quite easily break the con-

tunuity, and thus insulate the whole system from
earth. Were it even necessary it would still be found

impracticable to bond all such points separately in an

efficient manner, hence the extreme importance of pro-

viding that all tubing and fittings in a conduit system

shall be sound and properly attached both electrically

and mechanicallj', so as to ensure a practical 100 per

cent, continuity throughout.

It cannot be gainsaid that even witli the screwed

conduit system the greatest care is necessary when
installing, especially in attaching fittings, as contrary

to common notions a threaded joint does not always

produce sound electrical contact although such a joint

may be. mechanicallr speaking, quite above suspicion,

the natural tendency of the T-screw thread pair having

properly formed and finished surfaces being to xlidr

and not to cut. The truth of this fact may be demons-

trated in a practical manner by joining together a piece
of common steel conduit tubing and an ordinary fitting

—bend, elbow, coupling, tee-piece, &c. The tubing
should preferably be cut in a sound die, and an un-
picked stock fitting (one of the kind enamelled inside
and out) used for this test. On unscrewing, the
threaded surfaces of the tube and fitting will almost
invariably be found to be highly polished and lustrous,

due to the enormous frictional or rubbing effect pro-
duced during the process having driven the enamel into
the pores of the metal and formed an extremely hard
and burnished coating of a high insulating value on
the threaded surfaces. Sometimes with badly cut
threads choked with enamel a false sense of security
is given owing to the superfluous enamel binding the

surfaces and being mistaken for a tight thread. Such
a joint obviously is worse than useless as an electrical

bond, hence, as previously remarked, the extreme im-
portance of ensuring that all joints and connections be

properly and soundly made. " Ohms at the terminals
with infinity on the tubing means midnight oil and
nervous breakdown." As is well known, a turn or two
with a good tap will invariably clear a dirty threaded
fitting, and formerly this precaution was but rarely

neglected in installing screwed barrel. One feels that

this commendable practice might with advantage be

revived to-day. The writer has experience of numerous
instances where "earthed" conduit runs have been
completely severed owing to overheating and arcing at

defective joints caused by the development of earth

faults. The commercial impracticability of applying
a " drop " test as a means of detecting unsound joints

of the kind mentioned is obvious, nor is it necessary.

With the slip-joint (so-called) and non-screwed systems

Fir,. 1. Fio. 2.

tlie difficulty of ensuring continuity is intensified, and
notwithstanding the many ingenious attempts made in

the past, the solution of this problem appears to be as

far oft as ever. Tubing of this class, moreover, has a
somewhat limited field, and it would not be very sur-

prising if in the near future the further use of conduit
the chief advantage of which is that of cheapness were

abandoned. So much for continuity.

The conventional methods of attaching earth devices

are, generally speaking, unsatisfactory. Of various

types, and mostly proprietary, these fittings invariably

depend primarily on the contact effected by clasping a

circular metal clip or band around the metal conduit,

the earth conductor proper being attached to the

clip or band by means of an ordinary bolt and nut or

set-screw, and in some cases by a wedge device. For

commercial considerations doubtless some such fittings

are stated to be of a universal type, inasmuch as the

heavier component parts of the clip are of a uniform

size and non-adjustable, whilst the flexible member,

which is capable of being extended or reduced to suit

different sizes of pipe, grips the conduit: these are

claimed to fit all standard sizes of conduit. One example

of this type which has a fairly wide vogue makes elec-

trical contact with approximately three-fourths of the

circumference of the tubing to which it may be attached,

at its maximum adjustment. In the design of this
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contrivance no consideration appears to have been given
to the relation between capacity of tubing and earth
conductor

;
presumably it being intended to connect;

two or more clips in parallel. Again, at about half a

dozen points joints occur making local contact only
with the fiexible band, which depends for its ultimate
tightness on compression by a single 3/16-in. screw, the
earth wire also being connected by the same screw. As
already remarked, this device depends primarily on
circumferential contact between the adjustable flexible

member and the conduit, which is wholly inadequate;
this serious disadvantage might be compensated to some
extent at least by a proper proportioning of the size

of clip to capacity of conduit, provided a sufficient

area of truly faced and clean contact were assured on
the external surface of the conduit. In actual practice,

however, that is but rarely the case, rather the reverse

is the fact. It may be urged that meticulous accuracy
is unnecessary, but the electrician has to remember that

clearance is not for electrical contacts, but for engine
cylinders. For checking contact surfaces of earth clip

connections an ordinary fitter's tapered feeler-gauge is

a very useful substitute for the more conventional
milli-voltmeter and far cheaper. Fig. 1 illustrates

the device just described. Such a relatively thin

FiQ. 3. Fig. 4.

and narrow band of soft copper strained in position

will naturally stretch, and eventually work loose,

thereby rendering the connection useless. The form
of clip shown at fig. 2 is limited in its application,

for obvious reasons, to the smaller sizes of tubing,

and in addition to being mechanically weak has most

of the disadvantages of its relation pictured in fig. 1

.

The common plain clip, fig. 3, although of a robust

pattern, requires to be very accurately made and care-

fully fitted in order to ensure efficient electrical contact

;

very often local or point contact only is effected, as a

result of erratic filing or scraping of the surface of the

conduit. Under unfavourable atmospheric conditions

such a connection rapidly deteriorates, and is soon

rendered useless. The form of split clip shown at fig. 4,

should countenance the use, or rather the abuse, of

such a crude and damaging contraption on their pro-
perty. A type of earthing grip which is somewhat
of- an innovation is illustrated at fig. 6. The method
of connecting the earth conductor to the grip socket is

novel, and good contact is effected. To the writer the

weak points in its design lie in the small area of con-

tact obtained between the earth wire and the surface

of the conduit, as the pressure required to flatten

a solid or even a stranded cable to any appreciable

extent would be enormous, and in the commercial sample

inspected the grip would probably give way at points A
if unduly strained. Stranded cable should be used in

preference to solid wire, as better contact would thereby

be effected, and the risk of damaging the grip and
screws avoided. The screws perform the dual func-

tion of securing the grip and also of locking tlie

earth conductor to the conduit; it is not inconceivable

that the conductor, especially if a solid -wire, may shear

off inside the bore, or the grip maj- work loose, and the

earth wire would in that eventuality probably get dis-

connected. There are also several patented earthing

systems in which special perforated or slotted metal

strip is entwined around the tubing and fastened into

position by means of screws, the strip forming the dual

function of clip and conductor to earth. The strip

systems are not extensively used ; of relatively low

carrying capacity, in addition to mechanical weakness

the necessity of joints is a bar to their adoption

to any great extent. All the devices described in the

foregoing depend absolutely on the conduit surfaces

being of sufficient area, truly faced and clean, and are

subject to the various troubles arising from imperfect

or local contact and, in the writer's opinion, are

unsatisfactory for armoured cables. One might con-

tinue thus indefinitely, but it will be sufficient to in-

dicate that the different forms of devices illustrated are

representative of the commercial earthing fittings in

present-day use.

(To be concluded.)

Fig. 5. Fig. 6.

although somewhat easier to fit than its predecessor,

possesses the same inherent disadvantages, and as

usually made of cast brass is liable to fail through

over-strain at the lugs.. With both of the latter types

of clip it is manifestly necessary to carry stocks of as

many sizes of clips as tubes—an expensive disadvantage.

A contrivance sketched on the lines shown at fig. 5 is

often used in telephone and bell practice, but when
applied to power and lighting circuits is an abomina-
tion, and its use should be condemned. It seems rather

curious, by the way, that water supply authorities

MARTIN'S ROTOR BALANCING MACHINE.

The apparatus described herewith was designed by Mr.

W. H. Martin, and is a product of Messrs. F. A. Fallen and

Co., for the purpose of affording a quick, safe, and

inexpensive method of balancing rotary bodies, and it gives

very accurate results. In an existing machine the sensi-

tiveness of the balance is such that when, for instance,

balancing a rotor of 10,000 kg. it

will easily show a variation of balance

of 1 kg. cm. by sliding a weight of

1 kg. along the beam. This corresponds

to a deviation of the centre of gravity

of the rotor in a horizontal direction off

the axis of 0'0005 mm., or approximately

one-fifty-thousandth of an inch.

To express the above result in a more

concrete way : whenforexample,balancing

a 10-ton Zoelly rotor of 6 ft. diameter,

an overweight of 10 grammes (one-

third oz.) on its circumference, or one-

millionth part of the rotor's weight, can

be readily detected. It is always pos-

sible to detect, locate, and correct an
" oub-of-balance " moment of 1 in. -lb. present in a rotor or

such-like body.

Another advantage of the apparatus is that it indicates

the correct plane in which this overweight lies and its

moment would act, a feature that is unique and greatly

increases the accuracy of the results obtained. These

results are obtained without rotation, as it is merely

necessary to turn the body to sis or eight fixed positions,

and when actually balancing no rotation takes place. The

method is not affected by the body's inertia, neither is there

any fear of an " ane;le of lag " upsetting the result.
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The machine, figs. 1 and 2, consists of two main portions

arranged to support the shaft of the rotor to be balanced.

At one end the shaft is hung in a universally- jointed

stirrup, lig. 3, and at tlie other in a bearing which is

a 450-h.p. steam-driven dynamo set was entirely remedied,

after balancing on the above-described machine.

On all built-up turbines, such as, theZoelly & Curtis types,

first the shaft and then each disk put on is successively

balanced ; the final balance obtained will then be without

any disturbing couple, and many times more accurate than

any result obtainable by other methods. In a drum-type

turbine, such as the Parsons rotor, the overweight is taken

out partly at each end in relation to the position of the

centre of gravity, the sum of this moment being equal to

Fig. 1.—Mabtin's Rotob Balance.

Rotary bodies balanced.
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THE NATIONAL INDUSTRIAL COUNCIL FOR THE ELECTRICITY SUPPLY INDUSTRY.

Proposed Reconstruction.

By T. W. COLE,
\u. y iHoiiie Countien) District Council.

Some little time ago, at one of the meetings oi the

Home Counties Council, .Mr. Hesketh, of Folkestone,

presented .a report in which he suggested that steps

should be taken by which each District Council might
be represented directly on tlie National Industrial Coun-
cil. We discussed the matter, and, like most people faced

with a new proposal, saw the difficulties much more
than the advantages, and so for the moment held our
hand. But gradually we became aware that the same
feeling as to the need of direct representation on the

National Council was becoming universal. This wide-

spread feeling all over the country crystallised eventu-

ally in a definite resolution to the effect that, when the

time came round again to nominate the members of

the National Council, direct representation should

be secured. This resolution was drafted by the em-
ployers' side of No. 3 District Council, and first sub-

mitted to the employers' side of the District Councils

at a meeting held at the Ministrj' of Labour on January
6th. I confess that at that meeting, as an early speaker

in the debate, I opposed the resolution. But the meeting

generally was all out for it, and very cogent arguments

indeed in support were forthcoming, and the resolution

was carried. The next day there was a further meeting

at the same place, at which the employes' side of each

of the 13 District Councils was officially represented,

and also the National Council by 10 of the 12 members.
The "constitution of the National Council" was the

first motion on the agenda, and ran as follows (the

same resolution as on the preceding day):—
"That it be a recommendation of the National

Council that the National Council should be composed

of 26 representatives on each side; that the allocation

of seats on the employers' side should be 13 for the

companies and 13 for the local authorities; that the

company organisations in electing their representatives

should endeavour to secure that a representative is

elected from each district ; that the local authority re-

presentatives on the National Council should be one

from each District Council and should be elected by

and from local authority representatives on the Dis-

trict Councils."

The minutes of this meeting triumphantly record

that the resolution was "carried unanimously." So

much for the views of the employers' side. Then came
the task of submitting the resolution to the trade union

side at the combined meeting, held on Januarj' 20th,

a* Montague House. Unfortunately, the trade union

sides of the District Councils had not had the resolution

submitted to them, and so had to face the resolution

appearing on the agenda paper quite unprepared.

Further, although the resolution implies that the trade

union side of tlie National Co\incil shall be selected from
tne District Councils, there are no specific words to

this effect. Mr. Rowan, in a most admirable speech,

led the opposition from the point of view of the trade

unions, but there was evidently a good deal of division

of opinion on the trade union side, and a strong feeling

was expre.ssed that it .should have had an opportunity

of discussing the matter before coming to the conference.

My own Council, the Home Counties Council, however,

was blameless on this point, as we had already come to

agreement on the matter in full council of both sides,

and were prepared to vote in favour of the resolution

accordingly. But none of the other District Councils

appeared to be in such a position, so a registration of the

votes of the individual Councils was out of the question,

and the motion was followed by merely a personal " show

of hands." After all, it was too much, perhaps, to

expect tlie perplexed and unprepared trade union repre-

sentatives to vote off-hand, and commit themselves on

such a serious proposition. The " show of hands,"
needless to say, counted against the proposition. The
conferences, however, have been most useful, as every

District Council has heard all sides discussed, and
should now be in a position to deal confidently with the

question at an early meeting of its full council. The

next step, therefore, for the District Councils is, pre-

sumably, to take a vote as we of the Home Counties

Council did, of both sides. Bearing in mind the

"unanimous" carrying of the resolution by the em-

ployers' side of the District Councils at the meeting on

Jan. 7th, already mentioned, it would look as though it

were only the trade union side, at least mainly, that

remained to be convinced. Anyhow, the task now for

each District Council is to discuss the matter in full

council, and take a vote on the matter. When this is

done, therefore, and the votes of the 13 District Councils

are collected, the matter will formally be in order for

action, if any, to be taken. Until such definite vote

is forthcoming, of course, despite conferences and so

forth, there would be no grounds to justify the Minister

of Labour approving any proposal.

Now as to the proposed change in the constitution

of the National Council. First of all taking the em-

ployers' side, the change does not necessarily mean
a change in the personnel, but merely an addition of

new members. For instance. Alderman Beaumont sits

on the present National Council because he was

nominated thereto by the I.M.E.A. in virtue of his

valuable services on No. 10 District Council. In the

reconstituted National Council he will sit there because

he will be nominated by No. 10 Council in virtue of

precisely the same services. Mr. Bailey sits on the

present National Council at the nomination of the Con-

ference of Chief Officials. He would still sit there by

exactly the same nomination, but would be understood

also to represent No. 10 Council, if No. 10 Council

concurs, which may be " taken for granted." Mr.

Woodhouse would also sit as a nominee of the Power

Companies' Association, with merely the almost theore-

tical addition that he also represented Yorkshire District

Council. The same applies, of course, mutatis mutan-

dis, to the other members. In fact, if we might adopt

a terpsichorean simile, there are 13 District Councils

as wall-flowers, and the present members of the National

Council will be told to " set to partners." Of course

onlv part will be thus temporarily united, and there

will still be a balance of " wall-flowers " for which new

"partners" must be elected. And the only " recon-

stitution " is that these surplus spinsters, so to speak,

should be provided with partners. The three Company
Employers' Associations would still retain their nomi-

nating powers, but in concert with the District Councils,

and surely the most punctilious purist could not take

exception to such an innocent menage a trots. The

case of the municipal representatives is even simpler,

since the I.M.E.A. drops out altogether and each mem-

ber is elected by his District Council " on the spot."

There is one point also which is universally taken

for granted by all the reformers unanimously, and that

is that the present chairman. Alderman Walker, con-

tinues in office; the whole new scheme presupposes that.

We are not afraid of the size of the Council interfering

with its work or effectiveness provided Alderman Walker

is in the chair.

The chief argument advanced against the increased

National Council, and we admit that it has a certain

force, is that it will be like " the old lady who lived in

a shoe." But even this old lady manipulated her

troubles successfully—and the difficulty of numbers is

not insuperable. No. 10 District Council has found
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u very businesslike way of dealing, with Buch a case by

appointing an Executive Committee, the full Council

meeting, 1 believe, once a month, and the Executive

once a week. Mutatis mutandis, something of this kind

could obviously be done by the National Council.

Now as to the trade union side; 1 speak with difii-

dence here. (1 am a nout^tau ric/ie as regards my trade

union lore. In ante-Whitley days, or at any rate, in

ante-bellum times, many of us had only a bowing ac-

4uaintance with trade unions. During the war '' in-

timacy ripens. ) Anyhow, it does seem to me that

trade unions have everything to gain and nothing to

lose by regional representation on the National Council.

It is certainly in principle more democratic tliat those

who form the higher court, so to speak, should be elected

by the same union representatives whose interests are

being dealt with. The trade union representative on

the District Council ought not to be supposed merely

to keep his nose down on to merely local matters in

an isolated kind of way, but to treat these in a broad

spirit and in right relationship with the broad lines

of policy dictated by the wider interests of the industry

nationally; But how is he to do this, if lie j,s told to

keep to his mere local business, and leave all these

bigger matters to be dealt with by " headquarters? in

respect of these matters for which he is responsible, he

ought to be there representatively hiinsflf. l-'iirtlier, his

unintermittent experience of the detail work ol the

District Council specially fits him to deal adequately

with tlie work of the National Council. To be able to

see the job right through either personally or repre-

sentatively would add enormously to his interest in it,

and incline him to put his best into the work of the

Whitley scheme to the benefit of all concerned. The
present is the unique opportunity for the District

trade union representatives to declare: "' We are going

to be in it, all the time, all the way through."

Again, and this is a point on which I think all

constructively-minded members will agree, both em-

ployers' side and trafle unionists, by making the

National Council directly representative of the District

Councils, the whole scheme becomes organically com-

plete. It becomes one machine, struct\irally sound. Not

iinly is each District Council vitally connected with the

National Council, but, through the National Council,

the District Councils become welded together into an

organic whole. At present we are all so many isolated

units, each going on its own way merrily, without any

regard to the good of the whole. This is not our fault,

but the fault of the organisation, for, barring eaves-

dropping, we have no means of even knowing what any

other is doing.

Finalh', the proposed reconstitution will make the

whole scheme more highly Whitleyised. The AVhitley

report says: " I'lie I\'atio/ial Industrial Coiiticil should

not be regarded as com.'plete in itself ; what is needed is

. a triple organisation—in the workshops, the districts,

and nationally. Moreover, it is essential that each of

these stages should proceed on a common principle, and
that the greatest measure of common actio7i between

them should be secured." In another report, it urges
" each of these three forms of organisation (i.e.. Works
Committees, District Councils, and National Council)

being linked up with the others so as to constitute an

organisation covering the whole of the trade."

It is to secure such " linking-up." and to prevent

the National Council being " regarded as complete in

itself," that the reconstitution is proposed. Fiat re-

ferendum.

Architecture Exhibition at Ghent—The International

Architecture Exhibition, organised under the auspices of the

Government, will be opened at Ghent on April 30th in the Palais

des FStes. The scope of the Exhibition will be a very wide one. aa

not only will it deal with architecture properly so-called, but also

with everythine concerned with the modern arrangements of houses

and offices. Thus, furniture, pianos, carpets and hansinffs, heating-

and lighting apparatus, the newest ideas for bathrooms and the

most modern electrical appliances will all find a place in the Exhi-

bition Heuter's Trade Seriice CBrnsaels).

LEQAL.

MdKKOW v. STliFNEi BoROUOH (.'oU.N'CU,—.^I'PE.tL.

I.N llu- Court of .•Appeal, U'lore the Ma.ster of the KoUs and
Lords Justices Warnnyton and bcrutton, ou January lUtli,

tUe case ol Morrow o. the ijtepuey Lijrporatiou waa heard
upon the defendants' appeal Irom a judgment ol Air. Justice
t. O. Lawrence, grantmg an injunction restraining the
defendants from dischargmg grit and ashes from the cUimncj
stacks of their works .so as to cau.sc a nuisance to tbe plamtill

.

who carried on business as a mast, oar, and scull maker lu

lirightlingsea Place, Limehou.se. Mr. Justice Lawrence al.v.

awarded the plain till £oO as general damages for tUe dia

comfort he had sutlcred and the costs of the action.

'the action was reported in our is.-ic , 1 June ISth, 19'20.

Mr. Jt;.\KiNS, K.O., in support ol uic appeal, said it was
really brought for the purpose of taking tiie case to the House
of Lords. Mr. Justice Lawrence had found as a fact that a
luii.sance was caused to the plaintiii. Deleiidaiits contested
that at the trial; but he was not prepared to ask their lord-

ships to review the judge's lindmgs ol lact. But the mipor-
taut point of law which the defendants wanted decided was
wliether, having regard to the deleudauts' statutory position,

they had not the right to do what they had done, and whether
or not the plaintift s only remedy was compensation. .-Vnother

point for consideration was whether the learned judge had
exercised his decision rightly in granting the iiijunctiuu. The
operation of the injunction had been suspended pending the

present appeal. If the injunction was granted it would no
doubt inHict considerable hardship on a great number of

persons.

Without calluig upon counsel for the respondents, theii'

lordships held that they could not interfere with the judgment
of Mr. Justice Lawrence, and dismis.sed the appeal with costs.

Electrical Industries, Ltd.

In the Cimipauies Winding-up Com't, on January i'Jth. Mr.
Justice .\stbury made an order for the compulsory winding-uij

of Electrical Industries, Ltd. Mr. Bischof, for the petitioners.

H. Johnston & Co., Ltd., said they were judgment creditors

for iiciTS. No notice of opposition had been received, and
the ciiinpuny did not appear.

CORRESPONDENCE.
Ltttert received by m after 5 P.M. ON Icesday cannot appear until

the following week, Correspondeiits shuuld forward their communi-
cations at the earliest possible Tnoment. No letter can be published

unless we have the writer^s name and address in our possession.

The Life of Metallictilament Lamps.

Referring to " Dudlux's " letter of the 14th inst., I should

like to state that 1 experience similar results with luetallic-

tilament lamps. Occasionally one gets a lamp which burns
for about SOU hours, but this is decidedly the exception to

the rule.

Generally speaking, the average life is about 200 hours for

ordinary metal lamps, and 100 hours for " half-watt " types.

In the first place, " i-watt " lamps were installed to replace

large arc lumps, with a view to reducing current consumption.
Ilowever, far from being economical, the high cost of re-

newals more than balances the running costs of II* arc laniiis.

One is rather loath to have to resort in the ancient carbon

kuiip, but aiipiu-entlv there i.s nothing else for it.

J. W. H.
.laniiarii \'Jth, I'J'il.

A 100 per cent. Load Factor.

I should like through the medium of your journal to ask

the attention of electricity supply engineers to the question

of quoting special rates for appliances of fixed capacity work-
ing continuously day and night.

Some years ago an interesting device for storing energy in

the form of hot water was introduced, and a good many
supply undertakings did at that time quote low rat«s for the

energy taken by this apparatus, using no meter and sealing

the connections.
Recently a good deal of attention has been given again to

apphances of this class, but inventors are being discouraged

l>y the reluctance of supply undertakings to quote special

rates for such supplies.

It is, I believe, argued that because the 100 per cent, load

factor apparatus operates across the peak it does not justify

cut prices for energy.
It must be remembered, however, that these appliances

would be used to a great extent on parts of the mains net-

work where loading is at present intermittent, and the load

factor on the cables low. Moreover, in most stations, the

actual peak occurs in the winter tune, and lasts for a very

short period, and a rate might be calculated to take into con-

sideration the overlapping of this short peak.

For example, if Sd. a unit is the price for supply taken on

the peak, and Id. a unit would be profitable for, sjiy, a
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23-hour3' supply taken off the peak, it is obvious that an all-

round figure of IJd. would meet the requirements and prob-

ably encouraye a very desirable load of this kind.

The matter should receive sympathetic attention because the

water heating problem is largely bound up with the storage

of electrical energy on the consumer's premises in the form
of heat. Moreover, there is indication to-day of further in-

teresting inventions for heating, these probably await for

their development only the encouragement of the supply en-

gineer in the form of suitable tariffs.

It would be interesting if you could obtain the views of

engineers on this subject.

J. W. Beauchamp,
Director and Secretary,

Brit. Electrical Deoelopment Association, Inc.

London,
January 18th, 1921.

An Engineers' Club for London,

It is extremely encouraging to see the efforts that are now
being made by Mr. Hill and his colleagues to form an En-
gineers' Club in London, linked up with other proposed
Engineers' Clubs in provincial cities, including naturally the

pioneer of them all at Manchester.
Considering the fact that our city is justly acclaimed as

the centre of the majority of the world's human activities,

and that civilisation in its material expression is mainly the

work of engineers, there should be no special pleading re-

quired to obtain a generous moral, intellectual, and material

support for this enterprise.

It is, therefore, to be hoped that engineers will get into

touch with Mr. Hill's provisional committee at the earliest

possible moment to ensure that the scheme may be launched .

with the least possible delay, and that in the near future

we may have the finest club in this country available for

recreation, social intercourse, and professional discussion,

together with feeding and sleeping facilities on a level with

those to be found at a first-rate hotel.

This scheme should interest not merely the 3,000 engineers

in the city who are called for, but at least 30,000, and perhaps

many more.
Raymond J. Mitchell,

London. A.M.I.B.E.. A.M.I.Min.E., &c.

January ISth, 1921.

[Our correspondent has accurately defined the institution

which the promoters aim to set up. It is going to be a very

big thing— if those who wish it to exist will give the scueme

their support »0(c.—Eds. Ei,ec. Rev.]

The Telephone " Ramp."

Your leader of the 14th appears to indict an unmerited

injustice upon many readers, telephone subscribers, and would-

be victims, especially those who were too young in 1911 to be

interested.

How can the Post Office penny be compared with any other?

If so, when did the Post Office telephones and telegraphs

make a profit'? The Postmaster-General says they cannot

develop the system until manufacturers deliver the goods;

we may ask ourselves, therefore, what will replace the present

penny when his department really begins to spend'/

All the present official statements ai'e interesting, if alone

for the careful avoidance of the only issue that does matter,

and that is : When is the department to be run on business

hnes'?
Telephony.

January 18(/i, 1921.

Cost Sheets.

Referring to the article by Mr. Clegg in your current issue,

dealing with cost keeping in an electricity supply undertaking,

I should like to inquire if the author is quite satisfied that

sufficient detail is shown. Surely lumping together all work
on engines, boilers, &c., is not good enough.

Costs, to be of practical use, so as to enable the engineer

properly to control works costs, must be shown in more detail.

For example, some boilers may be hand-fired, others fitted

with automatic stokers, whilst others burn oil fuel, or even

powdered fuel. Is it not necessary to shovv the actual cost

of cleaning, repairs, and maintenance of brickwork done on

each'? The chief should be able to see that the cost of repairs

to those bdiler.s having auto-stokers is perhaps three times

as much as for the hand-fired boilers, or that repairs to

brickwork on those consuming oil or powdered fuel may be

a very serious item. Again, perhaps turbines (and the

nece.ssary auxiliaries) by different makers are installed. Com-
parative costs of repairs and maintenance of each set should

be available, not only for the sake of keeping a tight hold of

costs. Kuf also for future guidance.

At the preseat day, works costs are a very serious item

indeed, and I think should Ije .so arranged that the chief can

at any time see all spots of enlarged, increasing, or unneces-

sary expenditure, so that the necessary steps may immediately

be taken at the time those spots appear, to check their growth.

J. H. WhymBB,
LbndDn.
January 18th. 19^. ^

The Constitution of the National Council.

I attended on Thursday last, January 20th, a joint con-
ference of representatives of the District Councils and the
National Industrial Council for the Electricity Supply . In-
dustry, and was a very interested observer, not joining in

the discussions.

The principal item upon the employers' agenda was the
question of the constitution of the National Council. This
occupied some time, and eventually the proposals submitted
w«re defeated, not, I believe, because the trade union dele-

gates from the various District Councils were against direct

representation upon the National Council, but mamly because

the principle had not been discussed by the District Councils,

and I would ask for this matter to be seriously considered

by them.
On this question of principle I am definitely at one with

the employers' representatives, as I think that both sides of

the National Council should be drawn from the representa-

tives of the various District Councils, thus co-ordinating each
district and providing the members of the National Council

with full information of what exactly is being done in each
district. The question of numbers could be settled after-

wards; what I am concerned about is the principle involved.

There is no doubt that the present National Council is an

anomaly, and as far as the District Councils are concerned,

entirely undemocratic. On the other hand, nothing could

make the present Whitley scheme more constructively sound

than to join up all the various District Councils in one body,

resulting in a National Council directly representative of each

District Council, to say nothing of the intelUgent interest

created in the District Councils in having one of their number
to see the job right through.

At present each District Council makes recommendations
and then is left quite in the dark until the arbitrary verdict

of the absolute and independent National Council arrives,

the National Council on its own side being equally in the

dark as to the general tone of feeling in the District Councils

axcept as much as can be conveyed by correspondence.

There for the moment I will leave it, but I would express

the wish that the subject shall be considered by the District

Councils, and a vote on the question be taken, and representa-

tions made to the National Council as to their wishes in the

matter.
We had, too, the amusing experience of a chief engineer

moving a resolution to the effect that the wireman's rate of

wages was too high. He was supported by other chief

engineers, amongst whom I noted one who is employed by

a Labour Council in London. I am wondering if he was

voicing the opinion of his Council, and shall certainly have

to take steps to see that a resolution is tabled
_
before his

Electricity Committee about his rate of wage, which I think

IS certainly excessive, whatever he may think about the

wiremen's. The resolution was not carried, not that it would

have made any difference if it had, but we certainh know

some of our friends. Look out for reprisals!

The Conference generally was a step forward, but I trust

that next time the agenda will be prepared and -buI mitted

te both sides some days before the conference takes place.

W. J. Webb,
Secretary of Trade Union Side of Nos. 9 and 10

Areas D.J.l.C.'s for the Electricity Supny In-

London. dustry.

January 'iitk, 1921.

[An article on this subject appears elsewhere in this issue.—

Eds. EijEC. Rev.]

German Competition in the Eloctrical Trade.

The twin subjects of German competition and unemploy-

ment and their relation one to the other are naturally very

much to the fore just now.
. .

The question for decision is: " Is it right or wise and m
the interests of the nation as a whole that we should purchase

freely German manufactured goods?
"

• x.

In" endeavouring to find an answer to this question, there

are. to my mind, two things to be first considered :
—

1. Germanv's object in dumping these goods on us, and

2. The present conditions which make it possible, for her

to do so. «
, . . 1 i-11

(1) Most of us know what Germany s object was. and stiu

is, and those who don't know will find out by reference to

your leading article.
, ,, j. n

With regard to (2). we have to remember that Germany

didn't win the war, at least we are told that she didn't (how

she would have dealt with competition if she had won may

be left to the imagination, but it is more than likely she

would have dealt with it on the lines of the boy with the

apple—" there wouldn't have been no competition ).

Not having won, however, and being taxed, therefore, at

about half the rate we Britishers are, she finds the rate of

exchange so much in her favour that she is able to dump

her manufactured goods on us at a price below our cost of

production, and she no doubt sees visions of being able at

one fell swoop to accomplish that which before the war took

her manv vears of effort and sacrifice.
. •

i j
I shall ' no doubt be reminded that Germany has a big load

of debt to carry. True, but you can't pay and owe as wpII,

an^ as Mr. Allam hae point^'d out in bis very able letter,
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Germany haa no intention of paying; hut if she does eventu-
ally pay, and has in the mean time been able to get the control
of the electrical industry, which she has, I believe, set out
lor, we might easily be worse oil than we were before the
war.
How far this German competition increases unemployment

I am unable to say, but it cannot be denied that it is respon-
sible for some of the increase in unemployment. If it be a
fact that at the commencement of the present tra<le sluuii)

the British manufacturers of electriail accessories hau not
more than sufficient business in hand to keep their work-
people fully employed, then it follows that every order given
to Germany for this class of goods creates or increases unem-
ployment in this country.

If German competition is as good a. thing as some people
try to make out, by all means let us foster it, even if by doing
so we become merely a nation of shopkeepers; but let us do
HO with our eyes open, remembering, as Mr. AUam says,
what happened during the war, and how many of our lads
paid the penalty of the folly we should propose to perpetuate.
It would be as well also not to shut our ears to the, at present,
comparatively quiet cry of our own imemployed.
The question, as one of your correspondents remarks, " calls

for clear thinking and action."

T. Gladdy.
Birmingham.
January 18th, 1931.

Reliable Electric Irons.

Our attention has been drawn to the account of the per-
formance of an electric iron as reported in your January 7th
issue. This is most interesting, but the performance is, of

course, only a repetition of many such which have occurred
accidentally. We have known instances of an iron burning a
hole through an expensive table, and, not satisfied w'ith that,
falling on to the Hoor, and commencing to make its way
into the apartment underneath. In one such case, the
contractor claimed it as a triumph for his flex, and considered
the iron had done no more than he expected it to do.
Most types of modern electric irons would, of course, stand

more than tliis, but the notice referred to reminds us of a
series of tests we made some years ago on our " Smoothwell "

irons to determine the best form of element.
One of the irons. No. 6U2, U lb. weight, 485 \V, was

switched on the Birmingham ±2U-\ mains on January '22ad.

1912, and taken off in July, 1913. During this period the
iron was in circuit night and day, except that on every
week day it was switched off for one hour to prove oiu:

claim that the " Premier " waved wire element is not strained
by alternate heating and cooling. This alternate test is, of
course, much more severe on the iron generally than a con-
tinuous one.

By the end of the period, the iron had been in circuit

well over 1'2,000 hours, and had consumed 6,000 B.O.T. units,

and as it was still in perfect electrical order, it was thought
unnecessary to go to any further expense on energy in the
effort to break it down.
The face of the iron showed a dull red glow in the dark,

and it was often used as a cigar lighter, for which purpose
it was quite efficient, but it also scorched one's face at the
same time.

We might mention that two other irons of the same type
as the above, but with elements made in different ways,
lasted 2,.509 hours and 482 hours respectively.

Birmingham.
January list, 1921.

Premier Electric Heaters, Ltd.

A Generator Problem.

Referring to " Wireman's " sketch, the machine appears to
be a simple compound wound generator, with separately
excited shunt field. I imagine the " compound winding

"

referred to by " Wireman." in his previous correspondence.
is the " series winding." I would suggest that " Wireman "

test the polarity of his field coils to ascertain if they are
alternatively N. and S., and at the same time make certain
that the series coils are not opposing the shunt. This may
be done with a pocket compass, the generator being run,
first, as a shunt machine (with the series coils disconnected),
and then as a series machine with an exterior load, and shunt
coils disconnected. Should any alteration be necessary, care
should be taken when reconnecting to the supply, to keep
the direction of current through the shunt circuit the same
as when testing. On the other hand, a " drop te.st " on the
field coils and armature may reveal a fault which prevents
the machine from delivering the rated output.

C. A. Besley.
Cardiff.

January IZtd, 1921.

lection against the uufau- methods of the wholesalers and
lamp firms, we prefer to be without it. .\8 he writes as
the secretary of the E.C..\., 1 presume the Executive of the
.Association are the sponsors.

I certainly had hoped the E.G.A. would have come into
the correspondence with the desire to lielp, but events prove
differently.

During the last few weeks 1 have called on some electrical
shops, and only in one instance did I find the shopkeeper had
liceu a member of the E.C..V., but had resigned some years
back, as the benefit he derived was an occasional book.
The E.G.A. claims to be a useful body, and doubtless it is,

but judging from the tone of the secretary's letter, the
shopkeeper is not for its consideration

;
perhaps Mr. Tate

would give the number, if not the names, of the electrical
shopkeepers who are on the Executive, and also the dates
of the meetings when matters are discussed, as is done by
other trade bodies.
Mr. Tate's paragraph re the public is entirely wrong, as

how the public are concerned in a matter which appears only
in the trade journal is beyond my comprehension.
We shopkeepers want an Electrical Shopkeepers' Alliance,

and now is the moment; the wholesalers are employing travel-
lers to call on hotels and other large u.sers to filch the trade
that should come to them through us; something must be
done, or we may find it necessary to assist the foreigner, in

order to attain protection.

Retailer.
January QOth, 1921.

P.S.—It seems very evident from the discussion that there
are many unfair things done to injure retailers of electrical

goods, and that the trade requires organisation to put it on an
equal basis with other retail trades. Will tho.se interested
write, to me care of the Editors, so that an informal discus-
sion can be held on the matter with a view to taking steps to

improve the position'?

Referring to the letter of Mr. Cohen, of Me.s.srs. Watson,
Marsh & Co. (Hampstead), Ltd., I do not t'nink it necessary
to reply to the inaccuracies contained in the same, except to

state that amongst many letters received from his firm, I

notice one dated September 10th, 1919, which contains the
following words :

—
" We desire to thank you for your courtesy and attentioii

in the several matters dealt with."
Readers will draw their own deductions from the tone of

his letters as to the value of Mr. Cohen'.g repudiations.

Leonard G. Tate,
General Secretary,

Electrical Contractors' Association (Inc.).

London.
January %Wi, 1921.

Shop Displays.

I am surprised at the personal abuse by Mr. Tate in your
issue of the 14th inst. If this is the onlv assistance he can
give to electrical shopkeepers in their endeavour to get pro-

Home Lighting Economies.

Two of your correspondents refer to my recent warning
against the fire risk incurred in the connection of 6-volt shunt
cii'cuits (with " 6-volt " insulation) to a 250-volt or even a
100-volt house installation, and point to the success of their

own economy circuits and freedom from accident. The in-

stallations of " W. H. R." and Mr. Fowler Clark differ, how-
ever, in an important detail from that described by " Volt-

man "
; for while they have taken the precaution of connecting

the bell-push and the cotton-covered wiring to the pole which
is normally at earth potential. " Voltman " has connected

tiis at a switch, and switches are (or should be) in the outer

or unearthed wire.

But the so-called " neutral " of a three-wire system is by
no means always at or near the earth potential; in some
systems the negative line is normally earthed, and in most
others the full voltage of one side is found occasionally be-

tween the neutral and earth. " W. H. R.'s " fuses (which

it is hoped are of the 250-volt pattern) may afford some pro-

tection, but as they will be virtually in parallel when they

are subjected to an earth current, the value of this protection

must be discounted.
" W. H. R.'s " diagram does not indicate whether it is

possible to break the S.P. main connection at the neutral;

if so." and there is an earth on the bell. &c.. circuit, the whole
of the main current will take this earth and none of the fuses

will be blown, the current being limited to normal by the

high-voltage lamps and other consuming devices.

Mr. Fow-ler Clark mentions the additional risk of the

accumulator terminals, and I think enough has been said to

justify my warning, that any conductor which is connected

to a lighting circuit is liable in ordinary use to be subjected

To the maximum pressure on that circuit, and that such

conductors should therefore be treated accordingly as regard*

situation, insulation, and protection. In practice. I believe

that this necessity will be found to counteract the economy,

and that the true economy, without the risk, is more likely

to be found in Mr. Fowler Clark's suggestion for series

running.
E« A.

January Wh, 1921.
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Indicating Wattmeter in Remote Position.

Can any of your readers suggest the least costly method of

solving the following problem?
" A " and " B " are two generating stations situated about

two miles apart. The owners of " A " have contracted with
{he owners of " B " to take a supply of electrical energy
amounting to from 300 kW to 400 kW, on the three-phase
system at 0,600 volts, 50 periods.

About half-way between " A " and " B " it is proposed to

loop the main cable (only one cable is to be laid) into a

sub-station within the area supplied by the owners of " A."
from which a demand of 100 kW may have to be met, s&

that the supply to be taken will be delivered in part to the

intermediate sub-station and the remainder to station " A."
It is required to provide means for giving a continuous

indication at " A " of the total demand in kilowatts being

made by system " A " upon generating station " B."
How can this best he done'.'

Ja„m,ni 2'2»J, 19-21.
Inquirer.

Charging Batteries for Motor Cars.

I have recently been investigating various method.s employed
in motor garages for charging accumulators, and I have not
yet come across a single system which is efficient or flexible.

In an ordinary garage there are usually 10 to 12 batteries

on charge, and these batteries are usually 6, 8, and 12 V. It

is not efficient to charge all these batteries in series, as they
usually all require dift'erent charging rates, as for instance,

new cells will requii'e a prolonged charge at about 4 A, while

the cells which have been in operation for some time may
take from 10 to 12 A.

I am anxious to know if any other correspondents can
advise me of some firm which makes charging boards with

the resistance so arranged as to give different charging rates.

These boards could be used either in conjunction with a

motor generator set, or else with a d.c. supply from the

town mains.
I am sure if anyone got out such a standard set, it would

be taken up by all the up-to-date garages.

January 19th, 1921.
Rootes Ltd.

Terminal Glands that ought not to be used in Connection
with Electric Furnaces.

All who have Glover's interesting calendar .see before them,

for &e remainder of this week, photographs of an atrocity

In the design of an electrical joint.

The problem is to connect 24 37/12's from transformer to

furnace.
The castings are out of all proportion to the work they are

called on to do: and, if water coUina is necessary, the water
has to come and return through flexible pipe.

The pictures clearly show that the weight is not hung on
the bars so as to avoid uselessly dam&ginff twisting stresses.

Compare the size of the flange joint with the size of the

connection to the three bars in the same circuit.

The other ends of these particular flexibles have no such
casting to crush them out of reasonable shape, and no water
cooling device, and are no larger than the connection at the

end of the bars.

Surely there is no necessity for such absence of thought
in design.

Theodore Stevens.

London.
January 90ifc, 1921.

[Some letters have been held over.—Eos. Elec. Rev.]

In this resistance each section of the regulator is adjustable
and interlocking, so that whatever the actual working current.

the adjustment can be made instantly to regulate either arc

to obtain a gradual, smooth change-over. In the event of the
motor generator failing, it is necessary in the majority of

cases, unless a duplicate set is installed, to change over on to

the corporation or supply company's pressure, which is usually

400 or 500 volts, through a large resistance frame. The

Fio. 1.—A Nkw T.^ndem Resistance.

tandem resistance is left in circuit, biit the one section being
used on the arc is cut out. This has to be done alternately on
each machine as used, otherwdse the finer wire section of the

tandem resistance would be burnt out. This contingency' is

provided for by the ability to put the regulator into such a
position that both parts of the tandem resistance are prac-

tically cut out.

A " Mechanical Fuse."

The accompanying sketch, fig. 2, shows, diagrammatically.
the arrangement of a " mechanical fuse " used on a very large

plate mill of the latest design in Canada, a is the main mill

motor .shaft carrying the flywheel, and continuing on to the

pinion housing; B is the outer bearing at motor end of shaft;

c is a crosshead free to move endwise but normally held by
the two tie bolts e; d is a bracket machined to permit the

crosshead c to move in an endwise direction only. In the

event of breakage of the portion of the main shaft adjacent

Fig. 2.

—

Safety Device on Mill Shaft.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT. ""'sw

RfnJsrs are invited to tuhmU particular! of new or improved
dsmces and onniratus, which will be published if considered of

tuficient inttrett,

A New Tandem Resistance.

It is the practice in every modern kinema theatre ffl-day

to install at least two bioscope machines, the object being
to change over from one film to another with as little delay
as possible, and by the installation of a tandem resistance in
circuit with the two arcs, the change over in current from
one arc to the other is hardly perceptible as the current is

transferred or regulated from one machine to the other without
anv break in the picture. The current is graduated to produce
a. dissolving effect on the screen during the rhanw over. The
tandem resistance also prevents overloading the generator.
.\ new type of resistance, fig. 1. introduced bv Messrs. AnsTlN
Walters & Son. of Gaythom Works. Little Pe^er Rtrpet. Man-
fhester, has several advantages over the fixed brush contact
type, by having each contact brush adjustable, so that the
gradual change-over can be obtained without havinf to first

bring the regulator over to the full current stud (unless actu-
ally working on full output), and to bring the other section
of the regulator on the corresponding low current stud on the
other resistance, which is necessary on the fixed brush type.

to the pinion housing and of the fracture following the usual

diagonal form, a heavy end thrust is put upon the main shaft,

which causes the fracture of the " fuse " bolts, at the reduced
portion shown at F on the sketch ; this permits the shaft to

move endwise sufficiently for the fractured ends to clear each
other, so saving additional damage due to the momentum of

the flywheel and rotor. At the same time the endwise move-
ment operates a switch cutting off the supply of current to the

motor. The amount of end movement is limited by a collar

on the main shaft, which is not ordinarily in contact with
the face of the bearing.

' Strange Radlom Stories.—The Berliner Tagehlatt

narrates' a curious bistrry of certain dealings in radium, accordine'

to the Ohserrer. It is noteworthy that during the war and
after the wa>-, the stock of radium in Germany was greatly

Ipoaened. and it in regarded as certain that in the form of radium,

whole fortunes were conveyed abroad and concealed. When in the

years 1977 and 1918 the sun of war profiteering was at its zenith,

a demand for lailium arose which was even greater than that for

nlatinnm and g-old. Offers to buy "at hieheot prices " were to be

found in quantities in medical and other profeaBional puWinations,

For many dootoro and researchers who had got into ditficultiea

owiner to the rapid fall in the value of money it was a great

temptation to acquire a large fortune by a legal sale of the radium

in their posses'lon , and this, indeed, appears to have been done to a

l8)ge'txtent^^,_^ i.
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BUSINESS NOTES.

BankrupYcyr Proceedlogs,—J^e Sydney Aston Mersey
Rose, 79, Elpin Mansionn, W., electrical enifineer. —At the London
Bankruptcy Court, on .lanuary isth, the bankrupt applied to Mr.
Registrar Mellor for an order of discharge from bankruptcy proceed-

intrs Instituted by a creditor in October, 1
'.» 1 :i. Mr.W;ilter Boyle, • lIBcial

Receiver, reported that the provable debts amounted to £2,014,
whilst the assets, valued by the oankrupt at £2,5,^.'., had only
realised £12, The applicant, when a child, was taken from this

country to Aiistralia, and there eventually became an electrical

enjrineer in Melbourne, where he contracted a debt of several

thousands of pounds to a Mrs, Oitner, who had financed his

business. In 1H07 he left Mrs, Oitner in charge of the business

and returned to England to dispose of his interest in a patent
electrical self-registerintr device which he had invented for

recording hits on a rifl^ target. He first sold his rights for £2,000
in shares to a syndicate, which resold to a company for £17,0CU,
but as subscription failed, the company went into voluntary liqui-

dation, and in February, 1912, he purchased the patent from the
liquidator for £100, but only received £35. The bankrupt nex(;

iecured the services of an outside stockbroker, Mr, W, H, Tottie,

who procured the promotion and flotation in March, Ii1l2 of
the Rose Automatic Target Co,, Ltd,, with a nominal capital of
£35,000, to' which he (bankrupt) sold the British and Colonial
rights and :0 per cent, of the foreign rights for £2,C00 cash and
£ 14,000 in shares

;
he had received £500 cash, the balance being

absorbed in Mr. Tottie's expenses and remuneration, and his shares
were divided between Mr. Tottie and his company promoters, certain
disappointed shareholders of the defunct company, hig wife, and
his personal creditors. The bankrupt acted as technical adviser to

the compaiytftpm March to June, liil3, when, owing to disputes with
the company.^ia services came to an end. The company was still

in existence. The bankrupt attributed his failure to lack of income
and the long delay in lijating his patent as a successful under
taking. Theonly offence reported was the insufficiency of assets

to equal 10s. in the £ on the amount of the liabilities, and the
discharge was granted subject to a suspension of three months.

I, J. HODSO.N and B, H, Newman (Hodson & Newman), elec-

trical engineers, 85, Queen Street, Exeter,—First and final dividend
of 4s, 2id. in the £, payable, February 4th, at the Official Receiver's
office, 9, Bedford Circus, Exeter.

W. Drysdalk, electrician, 24, Paxton Street. Barrow-in-Furness.
Receiving order made January 14th, on debtor's own petition.
First meeting, January 26th. Public examination, February 11th,
bo ,h at Barrow.

J, S. Denley (Denley & Co.), electrician and cycle dealer, 69,
Regent Street, Cheltenham.—Receiving order made January 17th,
on debtor's own petition. First meeting, February 3rd

; public
examination, February 3rd ; both at Cheltenham.

J. W. Gladwin, electrical engineer, 81, Buroot Road, and lA,
Meersbrook Park Road, Sheffield.—Receiving order made on
January 21st, on debtor's own petition,

G. F. Kive'bon, electrical engineer, late of 38, Shrewsbury Road,
Sheffield.— Last day for proofs for dividend, February 9th.
Trustee, Mr. L. C. Johnson, Official Receiver's Offices, Figtree Lane
Sheffield.

Company Liquidations.—Llanewst Electricity Sup-
ply Co., Ltd.—A petition for the winding up has been presented
to the County Court of Carnirvonshire, by Mr. P. Dawe, of 11,
Bauister Road, Southampton, and will be heard by the Court at
Blaenau Festiniog on February loth.
W. S. Latcock, Ltd.—a petition for the winding up has been

presented by Messrs. Bagshawe & Co., Ltd., of Dunstable Works,
Dunstable, and Mr. C. H. Beauchamp, trading as the Thornton
Equipment Cos, of Peventon, Rettendon Common, Chelmsford, and
will be heard by the High Court on February Ist.

Leyburn Plectbic Supply Co., Ltd —Winding up voluntarily,
owing to the^aje of the company to Mr. P. Dobson, of Leyburn,
who has beerfappointed liquidator.

Peel-Connbk Telephone Works, Ltd.—Winding up volun-
tarily. Liquidator, Mr. J. Fraser, 31, Copthall Avenue, B.C. A
meeting of creditors was called for January 26th.

Dissolntions of Partnership.—Bailey & Smart, elec-
trical engineers, 17 and 19, Cross Street, Oldham.—Mr. E J. Bailey
and Mr. W. N. Smart have dissolved partnership. Mr. W. N. Smart
will attend to debts.

Johnson & Ridsdale, electrical engineers, 27, Upper North
Street, Leeds.—Messrs. C. W. Johnson and J. C. Ridsdale have
dissolved partnership. Debts, &c., of the late firm will be paid by
Mr. Johnson, who is carrying on the business under his own name.

Trade Announcements.—Messrs. Ward & Goldstone,
Ltd., have removed into their new premises at Frederick Road,
Pendleton, Manchester, and all communications should now be
addressed there. New telephone numbers :

—
"442 to 447 Pendleton "

(private branch exchange).
Messrs. G. S. Peckham & Co., 4 and 5, New Compton Street,

Oharing Cross Road, London, W.C. 2, have been appointed London
and South of England agents for the Reliance Lift and Engineering
Co., Ltd., of Sentinel Ironworks, Bradford, for the sale of their
passenger and goods lifts, &c.
The Hatcham Manufactcrino Co,, Ltd., 314, Gray's Inn

Hoad, W.C. 1, has now an »ddition»l telephone line—" Mnseunj
6895,"

Messrs, R. B, Hand & Co,, Ltd., r,3. High HoDjorn, W.C. 1,

have been appointed sole distributing agents for the British Isles

for Messrs. R. G. Haskins Co.. of Chicago, speiualiaing in labour-

saving devices, such as portable electrical drills, grinders, i:c.

Mi.ssits. IIkjos & Hill, Ltd., of South Lambeth Road, S.W.g,
having learned that a rumour is afoot to the effect that their

electrical engineering department is about to be closed, inform us

that such a statement is wholly unfounded. They are busy with
many important contracts for the Government and private clients,

fully maintaining their prestige as electrical engineers in the
building trade.

Messrs. Electrical Utilities, Ltd., of London, have appointed

Mr. A. C. Borthwick as their representative for the whole of

Scotland. Inquiries should be addressed to him at 149, St. 'Vincent

Street, Glasgow (Telephone. Central 1126).

Me,ssrs, .\. Hartley *: Co, have commenced business as elec-

trical engineers at 37, Standiah Street, Burnley, and they desire to

receive priced catalogues and lists of all claasss of electrical goods.

Catalogues and Lists.

—

Midland Dynamo Co., Ltd.,
64, Belgrave Gate, Leicester,—Two fully- detailed and priced stock-

lists of " Parkinson " and " Brook " a,c, motors,
Messrs, Burton, Griiiiths ^v Co, Ltd., Ludgate Square,

Ludgate Hill, E.O, 4.—An illustrated and priced leaflet of " R.G.L."
stocks and dies ; also a leaflet illustrating " Columbian " sledge-

tested vices,

Messrs, Ali-red Herbert, Ltd,, Coventry.—A booklet con-
taining grinding-wheel selection charts to aid in the choice of

proper material for specific work.
Hart Accumulator Co., Ltd., Marshgate Ltne, Stratford,

E. 15.—An illustrated and priced leaflet dealing with " Hart " high-
pressure accumulator batteries.

The Aster Engineering Co. (1913), Ltd., Wembley, Middlesex.
—A number of leaflets dealing with ' Aster "engines and generators
for all purposes—house-lighting, welding, pumping, transport,

&c. The pamphlets are fully illustrated, and price-lists are also

supplied.

The General Electric Co., Ltd., 67, Queen Victoria Street.

B.C. 4.—Installation Leaflet No. P 2,322 : "Colliery Electrification,''

an illustrated description of a fan and haulage installation at a
Durham colliery.

Messrs. R. 6 Brien i: Co., 66, Mosley Street, Manchester.—An
artistically-produced catalogue of "Luna" glass-lighting fittings

of many types ; also a separate price list of these.

Messrs. Rayner & Hbald. Ltd., Duke Street, Derby.—Stock-
lists of two and three-phase induction motors—equirrel-cage and
slip-ring ; priced.

The Westinghouse Morse Co., Ltd., Letchworth, Herts,—An
illustrated catalogue (W, M. 121) showing the construction and
principles of the Westinghouse Morse rocker-joint chain drive.

The details are lucidly explained, and prices of standard types are
given.

The Sun Electrical Co., Ltd., 118-120, Charing Cross Road,
W.C. 2. List No. 314.—A catalogue of domestic electrical cooking
and heating apparatus, illustrating and describing irons, kettles,

cookers, toasters, vacuum cleaners, &c. List No. 316:—"High
efficiency lighting," a well-illustrated booklet of reflectors,

lanterns and fittings for gasfiUed lamps. Both lists are fully
priced.

Messrs. Malcolm & Allan, Ltd., Goschen Buildings, 12,

Henrietta Street, Strand, W.C. 2.—Stock lists of do. and ac.
motors, giving full particulars.

Messrs. L. G. Hawkins & Co., 116, Charing Cross Road, WC. 2.—"The Electrical Link," the first number of a little publication

wh'ch is to be published monthly with the object of assisting

dealers in ' Universal " electrical appliances. Various points
regarding these appliances are picked out for emphasis by salesmen.

Catalogues Wanted.—Messrs. Whitakers (Engineers),
Ltd., of Horsforth, Leeds, wish to receive catalogues from makers
of crane motors and switchgear.
Messrs. Reginald Long & Partners, consulting engineers

and factory equipment specialists, of 19, Southampton Buildings,

Chancery Lane, W.C. 2, wish to receive catalogues and price lists

from manufacturers of electrical and mechanical apparatus.
The Public Works Department, Kenya Colony, are desirous of

receiving catalogues dealing with the electrical and mechanical
trades. For particulars, see our advertisement pages to-day.

German Contracts.—This note, taken from the Toronto
Electrical y^ews, speaks for itself :

—

" ' Contracts worth £200,000 have recently gone to a German
firm of electrical machinery manufacturers because their prices

were so much lower than those of their English rivals.'

"The above item appeared in a Toronto evening paper, and,

though probably unintentionally, it gives the impression that this

refers to a Canadian purchase. As a matter of fact, it is taken
from an Englieh paper, and has reference to equipment bought
there. This is bad enough, as it is a bad example for the Mother
Country to be setting her children, but presumably they know their

own business best over there. The point we are anxious to

emphasise, however, is that it was not a Canadian order that was
given to a German firm, and it will probably be some time yet

before we shall consider it ia the best intereats of the Empire to

follow Bach ft course."
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Book Notices.
—••Contact," the .lonrnal of the National

AssooiatioQ of Supervising Electricians. Vol. II, No. 3. —The
January issue includes a commentary on the settlement of the

Penistone dispute, " The Development of Telephone Switching,"
"Progress in Lighting" (.illustrated), &c.

" VVireless Telegraphy and Telephony." By L. B. Turner.

Pp. X + 195, figs. 119. Price 20s. net. Cambridge : University
Press.

"The English Electric Journal." Vol. I, No. 5. Pp. 56.—
Included in this number of the journal are a description of the

Willans Works, Rugby (illustrated), "' Electricity in the Tin
Industry " (illustrated), " Fuses," &c.

• The Metropolitan-Vickers Gazette." Vol. V, No. 93. Pp. 23.—The December issue contains articles on "The Individual Drive
and Control of Machine Tools " (illustrated), '' Non-Stranded
Coppar Conductors for c.c. and A.c. Service," with curves, and an
illustrated description of a rotary converter installation at the

Summer Lane Station of the Birmingham Corporation.
" Modern High-Speed Influence Machines." By V. E. Johnson.

Pp. viii + 278, figs. 93. London . B. & F. N. Spon, Ltd. Price

14a. net.
" Winning the Public." By S. M. Kennedy. Pp. vi + 168

;

five illustrations. Price IBs. " The Thermionic Valve." By H. J.

Van Der Bijl. Pp. xx + 392 ; 232 figs. Price 30s. London :

McGraw-Hill Publishing Co.
" Memoirs of the College of Science, Kyoto Imperial University."

Vol. Ill, No. 11 ; Vol.IV,Nos.lto6. Kyoto : The University. Vol. IV,

No. 3, includes a paper on "Brush and Glow Discharges of Elec-

tricity and the Formation of Spark "
; No. 4 contains a number

of papers on the electrical study of the structure of various

elements : and No. 6 includes " Electrolytic Reduction of Mon-
thone.

'

" De la Suisse a la Mer." Edition Speciale de la revue " Schwei-

zerland." September, 1920 —This special issue (in French) is

devoted exclusively to the discussion of schemes for the opaning up
of the Rhine and other rivers to Swiss commerce, and the insti-

tution of a direct economic exchange between London and Basle.

Mr. Gelpke deals with the subject from the technical point of view.

The development of waterways towards Italy is discussed by Dr.

Rusoa, and navigation on the Rhone is presented by M. Savoie-

Petitpierre. In addition to this, we have received a translation of

Mr. Gelpke's article, and also two translated reprints of articles by
the same author dealing with the navigation of the Rhine. This

literature may be obtained through the Swiss Legation, 32, Queen
Anne Street, Cavenish Square. W. 1.

" Cheap Steam." Vol. V, No. 1. January, 1921. Little Hulton,

Bolton : Ed. Bennis & Co., Ltd. Is., post free.—Included in this

issue are articles upon "Induced Draught Fans," " Corrosion of

Economiser Tubes," " Safe Storage of Coal," &3.
" Exact Data on the Performance of Steam Boiler Plants, No, 4,

Average Figures for the Performance of some Different Types of

Steam Boilers. By David Brownlie, B.Sc, &c. Reprinted from
Engimering (14 pp.). London : Brownlie & Green. Ltd. Price 2s.

Branch Factories Overseas.—The question of setting

up branch factories in the Overseas Dominions and in foreign

countries has been discussed in these columns on various occasions

in the past. Attention has been drawn particularly to the advan-

tages of this policy with regard to Canada, where United States

manufacturers are securing a strong footing behind the tariff wall.

The fact must be faced that the new countries overseas, British and
otherwise, are more and more taking up the idea of establishing

their own manufacturing industries, and while the old-established

industries of Great Britain need not doubt their capacity to hold
their own against the newcomers, it is, perhaps, as well to reoog-

nise the value of establishing branches on the spot, so as to get in

during the early stages of local development. A Perth (Western
Afistralia) correspondent of The Times Trade Supplement refers to

the fact that the " Australian Producers' Wholesale Federation " has

just set up an office in London. During his visit to this country its

representative approached Bradford spinners with a view to per-

suading them to establish branches in the Commonwealth. It is

stated that a well-known manufacturer will visit Western Australia

and confer with the Government on the question of starting the
industry in the State.

—

Bulletin of the F.B.I.

A Social Club.—Me. "W. M. Williamson, who recently

held a very fine Electrical Exhibition at Electric House, 184,

Peckham Rye, as reported in our columns, has given his old
premises at 104, Peckham Rye, to his workmen for a Social Club.

The premises are his own freehold, and his action shows a spirit of

good fellowship which is worthy of imitation, The premises were
opened by the brothers Williamson on Monday last, and between 40
and 50 of the employes were present. An excellent programme
had been arranged by Mr. Milne. The premises consist of card-room,
committee room, billiard room, and reading room, and facilities for

refreshment have been provided. The firm has furnished the
premises throughout, and provided a billiard-table, card-tables, &c.

Mr. A. H. Harris is secretary, and the working committee is com-
posed of members of the outside staff.

Rubber Growers' Association Competition.—We are
informed that the result of the prize ocmpetition promoted by the
Rubbsr Growers' Association (Inc.), of London, for ideas and
suggestions for extending uses, or encouraging new uses, for
rubber, which closed on December 31st, 1920, will not be known
for some three or six months, dependent on the amount of experi-
mental worfe necessary. It is interesting to note that over 2,000
entries have been teceived by the chartered accountants who were
entrnrted with the andfit of the scheme, and it is hdp'e'd that
valuable results may be obtained.

Calendar.— The Sckbeam Eltctric Co., of 63,
Lancaster Avenue, Manchester, has sent us a wall onlendar. A
coloured print shows the surrender of the German Fleet (.Novem-
ber 21st, 1918), monthly date slips for 1921 appearing below it.

Lead,

—

Messrs. (t. Cawson & Co., reporting under date

January 22nd, state :

—
" The consumptive demand shows no

improvement, although electrical works are buying to cover their

prompt and also forward requirements. They evidently look on
prices as favourable." •

Messrs. James Forster & Co. say :

—
" Consumers have bought

very little, and that only for immediate wants ; there has been no
business for export to speak of, and speculation for the time being
is having a rest. On the other hand, available imports this month
are so far inadequate to meet pressing demands, so much so, that

actual trade requirements have had to be supplied from warehouse,
and such lead as is expected to arrive this month is already ear-

marked. Our experience is that not a fow consumers are very short

of supplies."

Britisli Industries Fair.

—

The Times states that during
the British Industries Fair, to be held at the White City from Feb-
ruary 2l8t to March 4th, a number of offisial foreign commercial
missions will be invited to England. These missions will be drawn
from various European and other neighbouring countries, and will

consist, in some cases, of the Ministers of Commerce, and in all

cases of representatives of important commercial organisations.

They will visit the Fairs at London and Birmingham.

Tlie Sun Company's Dinner.—To celebrate the firm's

"coming of age," the directors of the Sun Electrical Co., Ltd.,

entertained their staff and agents to dinner at the Holborn
Restaurant on January 22nd. Mr. A. G. Beaver, managing:
director, occupied the chair, and the dinner was an excellent one
in every respect, all arrangements being admirably carried out.

After dinner a number of vocalists and entertainers provided a

programme in which art and humour were very evenly balanced.

Signor Sanda, who was received with enthusiasm, rendered numbers
from Jiif/oletfii and / Pagliacri, and Mr. Arthur Hill displayed

talents in a number of directions, ventriloquial and otherwise.

Space, unfortunately, forbids a detailed account of the other items,

which were all very good.

The toast list commenced, of course, with " The King." Mr.
W. J. Rogers, secretary, proposed the toast of "The' Directors " in

a speech which prai=el their efforts and their personalities, Mr.
W. R. Rawlings, in reply, facetiously stated that the sepretary had
hardly done justice to his (Mr. Rawlings's) good points, but, at the

same time, hadn't dwelt too long on his bad ones. Mr,' R. Tweedy
Smith, who also replied, referred to the tightness of money and
the circumstances under which a great number of firms had been

forced to liquidate their stocks at consideraljle loss. The Sun Co.

had bought cautiously, and did not intend to be caught in the

general catastrophe,

Mr. A. G. Beaver, in proposing " The Staff and Agents," recalled

the very early days of the company, when the staff was a small one
of about a dozen members. To-day there were about 150, and they

were not stopping at that figure. He spoke of the acquisition of

the Charing Cross Road premises, and announced that negotiations

had been completed with Messrs. Crosse & Blackwell for the

purchase of property at the rear of those premises. A considerable

sum of money was to be spent in adapting these to the needs of the

company. Mr. Beaver referred to the versatility of Mr. Morton,

who had aided the firm in several totally different ways. Mr. C. H.
Phillips responded for the staff in a brief but witty speech. Major
Huxley, on behalf of the agents, said that an agent's lot was not

a happy one, but much encouragement was to be derived from the
" Sun " calendar, with its more or less appropriate texts.

Mr. E. R. Morton proposed the toast of "The Press," and said

that the recent agitation for the publication of net sales statistics

had shown up the electrical Press in a very favourable light, and
some of the figures had surprised him. Mr. J. H. Cosens briefly

Mr. H. C. Weekes is to be congratulated on his management of

affairs. The Press, instead of sitting in splendid isolation, had the

pleasure of the company of a number of the ladies of the staff.

Land Values Duties.—Mr. W. R. Fairbrother, income-

tax specialist; writes to point out that under the Finance Act,

1920, all the assessments to Land Values Duties thatj have been

made under the Finance (1909-10) Act, 1910, have been discharged,

and where duties have been paid already under any such assess-

ments such duties can ba recovered if a claim is made within six

calendar months of the passing of the 1920 Act. This period will

expire on February 4th next, so that all claims should strictly be

in before the end of the present month. The various duties which
can be recovered are ai follows :—Increment Value Duty (including

annual Increment Value Duty), Reversion Duty and Undeveloped

Land Duty imposed by Part I of the Finance (1909-10) Act, 1910,

but do not include Mineral Rights Duty.

Review of 1 920.—The Federation of British Industries

has issued a Financial Review of 1920, in whioh are included

«seful tables and curves showing the fl ictuations in the rates of

foreign exchange and the price movements of the raw materials of

industry. It has been prepared by Messrs. J. S. M. Ward, B.A., F.S.S
,

and N. E. Crump, F.S,?.

New Belgian Company.—La Saciiito de la Centrale

jaeotrique de Ifi Vall6e de la Hpuille is the name of a new company
which has latfely been fdrmie'd in Bru's's'ets, with a capital of

1,000,000 fr.
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Tramway Industry Court of Inquiry.—The Secretary of

the Ministry of Labour announces that arranirements have been

made for the Court of Inquiry in oonni'otion with the wa^'ea dispute

in the tramway industry to bi? held at St. Ermin's Hotel, Caxton

Street, Westminster, S.W. 1. The inquiry opened on Wedne"day.

January 26th, at ICSO a.m., and was held in public.

For Sale.—Farnworth Urban District Council invites

offers for one two-tlued Lancashire boiler, feed pumps, kc. ; Messrs.

Eadon ,V Lookwood will olVer by auction, on March 8th and follow-

ing days, at H.M. Factory, L:inffwith, Derbyshire, chemical and elec-

trical power plant and enjjineers' tools, electrical and other stores, &c. ;

by direction of the Disposal Board, Ministry of Munitions, Messrs.

Eadon & Lockwood will sell by auction, on February 15th, KJth

and 17th, at the R.A.O.D., Chil-vell, Notts,, about 1,350 miles of

electric wireandcable, cab-tire cable, instrument and telephone wire,

also Keneratinft sets, &c. , Messrs. Uradshaw, Brown & Co. will

sell by auction, on March 1st and following days, at H.M. Stores

(Depot 303"), Wallis Road, Hackney Wick, N.E., a quantity of plant

and machinery, includ'ng d.c. motors, ammeters, voltmeters, and

various electrical sundries. For particulars, see our advertisement

pages to-day.

Battersea Borough Council Electricity Department invites offers

for two Parsons turbines, complete with ejector condenser, each

coupled to a Parsons 750-kW d.c. generator ; and one Willsns

engine, with condenser, coupled to a Mather & Piatt 324-kW
d.c. generator. Brighton Corporation Electricity Department has

for disposal one triple-expansion Willans engine, direct-coupled to

a Crompton 440-kW multipolar dynamo : also two engines of

similar type, but without dynamo.s.

Electric Testing Apparatus for Garage Use.—Messrs.
Hewletts, Ltd., of Parker Street Works, Huoknall, near

Nottingham, have recently brought out two sets of apparatus •

specially designed for the use of motor-garage proprietors who
undertake magneto repairs and remagnetising. One of the sets

takes the form of a portable m.ignetiser to be used in conjunction

with a 4-V accumxilator. The polarity of the magnets is found by

holding the magnet near the coils of the instrument and pressing

a button ; if the magnet is drawn towards the coils, it may be

inserted in that position, but if repelled, it must be reversed. With
the magnets in the coil, the button is pressed repeatedly for a few
seconds. Special pole-pieces are used when the magnets are of

unusual size, the pieces being placed inside the coUs and the

magnet put on them, when the same procedure is gone through.

The second set consists of a special apparatus for testing for

faults in high and low-tension windings, magnetos, armatures, slip-

rings, sparking plugs, &c. By means of this instrument, in which
a 4-V accumulator is also used, a magneto can be thoroughly
tested without dismantling. If there is no spark, or only a feeble

one, the magneto is taken down, when each part can ba tested

individually. Coils can only be checked for faults, and, provided
the very complete instructions which are issued by the makers are

followed, there should be no risk of failure or damage.

A B.T.-H. Dinner.—The annual dinner of the B.T.-H.
Co. Testing Department will be held on February ISth, Mr. A. S.

Kettle in the chair. The committee trusts that all past members
of the department will endeavour to attend. Application for

tickets (lOs. fid. approximately) should be sent to Mr. A. V.
Scratohley, c'o Testing Department, B.T.-H. Co., Rugby.

Advertising by Film.—Educational Films Co., Ltd.,
76, Wardour Street, London, W. 1, call our attention to a method
of advertising which has as yet been used only in a very restricted

way, but which has great possibilities, and is especially applicable
to a business which appeals to a special buyer rather than to the
general public ; this is advertisement by means of the film. For
all manner of machinery the film is unexcelled as an advertising
and selling medium. Details of construction and motion can be
studied and explained by the film sometimes better than by the
actual machine itself. The use of animated diagrams is particularly
valuable in this respect.

The great difficulty hitherto experienced has been for the
manufacturer to show the film to a public he wishes to reach.
Private projecting theatres have been established in 12 of the
largest industrial towns in the British Isles. When the film is

once made, copies can be reproduced very cheaply, and if one of
these ia deposited in each of the towns, it can be shown at the con-
venience of the prospective buyer. For instance, a representative
in Glasgow could arrange, at his convenience, for one or a dozen
buyers to see the film. In very many cases it is impossible for a
representative to carry with him the actual machine he wishes to
sell

;
yet, armed with a portable projector and a film, he can show

on any oflBce wall, and in any country, a moving picture which
will bring out more clearly than any explanation of his, the work,
advantages, and selling points of the machine in which he is

interested.

German Canals.—A decision has been reached that the
canals of all the (lerman States shall come under the control of the
Central Government as from April 1st of this year, thereby fulfilling

the provisions of the German Constitution that all means of com-
munication shall be controlled by the Empire.

—

The Times.

Annual Dinner.—The annual dinner of the staff of
Messrs. Rashleioh Phipps &Co , Ltd., 1 47, Oxford Street, W., took
place on Saturday evening last at "The Feathers," Westminster,
under the chairmanship of the founder of the firm. There was a
large attendance, and the subsequent entertainment provided by
" home talent " resulted in a most enjoyable evening.

Trade Disputes.—The total number of trade dispntea,

involving stoppages of work, reported as beginning in December,

was 34. In ;iddition, 6.') disputes which l)egan Ixjfore December
were still in progress at the beginning of that month. The total

number of workpeople involved in all disputes in progress in

December was about 72,000, as compared with 1,138.000 in the

previous month (when about 1,100,000 workpeople were on strike

in the coal-mining industry) and 110,000 in December, 1919. Of
the total number involved, the majority were accounted for by two
disputes, one affecting 45,000 coal miners in the Rhondda district,

who stopped work with a view to securing the reinstatement of

certain workpeople who had been discharged, and the other

affecting 10,000 workpeople in shipyards throughout Great Britain,

owing to a strike of joiners and carpenters against a proposed

reduction in wages. The estimated aggregate duration of all dis-

putes during the month was about 429.000 working days, as com-
pared with 3,631,000 days in November. 1920, when the coal strike

was in progress, and 1,808,0U0 days in December, 1919, when iron-

founders in most districts were on strike throughout the month.

—

Morninii Pud.

Inquiries.—The makers of the " Klimax " parallel arc for

lantern and kinema purposes are asked for. A reader asks for the

maker's name, or where he can find a technical description, of an

instrument suitable for measuring and recording atmospheric

electricity. The names of manufacturers of ironclad switchgear

bearing the mark D. E. W. inside a diamond, are asked for.

American Trade with Germany.—The monthly state-

ment of the Department of Commerce shows that American trade

with Germany continues to increase. Eixports in November were
valued at $35,061,009, as compared with .<23. 044, 142 in the same
month a year ago, while imports from Germany totalled ?7,557,688,

as compared with 83,212,831 in November, 1919.—i^CTi^ffr-t Trade

Serrice (Washington).

German Activity In Montevideo. — Engineer Arent,

Councillor in the Ministry of Posts, Telegraphs, and Telephones of

Ctermany, arrived at- Montevideo at the end of 1920, in tbe course

of a tour he is making of the South American Continent for the

purpose of obtaining information regarding telegraph and telephone

working in the principal cities. The Uruguayan Postal authorities

are offering every facility to Herr Arent.— Iteriew nf the Birer

Plate.

Applications for BritisJi Trade-Marks.—Appended is a

summary of the recent applications for British trade-marks in

respect of productions connected with the electrical trades and
industries :

—

Persephone. No. 409,164. Class 8, Telephones and telephonic

apparatus. Thos. Macready Down, 65, Gloucester Road, Kew
Gardens, S.W. October 27th. 1920.

Limpet (lettering and design). No. 408,369. Class 13. Magnetic
hand lamps, John Tweedie, trading as Wm. Barton A: Sons. 11,

Forrest Road, Edinburgh. October 2nd, 1920.

Ozon. No. 408,677. Class 13. Electric lamps (ordinary).

Wm. Lennard, 3. Love Lane, Eastcheap, London, E.C. October I3th,

1920.

Star and Tree (designX Xo. 408,535. Class 50. Electrical

accessories made of wood. Otto F. Ahlmann, ET, 35, St. John
Street, London, E.C. October 8th, 1920.

Westinghouse (lettering and design). No. 407,700. Class 8.

Secondary batteries. Westinghouse Union Battery Co., Swissvale,

Penn., U.S.A. September Sth, 1920.

Pantostat. No. 409,390. Class 8. Electric transformers.

Wm. E. Schall, trading as Schall & Son, 71 and 75, New Cavendish

Street, London, W. October 3rd, 1920.

Dormo. No. 408,481. Class 6. Electric motors and dynamos.
Arthur A. Lyon, trading as Arthur Lyon & Co., 3(i, Victoria Street,

Westminster, S.W. October 7th. 1920.

T.M.C. (lettering and designs). No. 409,425. Class 13.

Trembler blades for ignition coils and tungsten contacts.

Tungsten Manufacturing Co., Ltd., Thanet House, 231-2, Strand,

London, W.C. October 22nd, 1920.

Eclair (lettering and design). No. 407,148. Class 50. Insulating

materials and preparations for electrical purposes. John W.
Shaw, Ltd., 90, Broughton Lane, Strangeways, Manchester.
August 21st, 1920.

Brussels Patent Office.—A central Patent Office is to

be set up at Brussels for the registration of patent applications,

supply of copies of patents, and other like services. The Belgian
capital has been chosen, as it is the seat of the International

Bibliographical Institute, with an extensive library and perfect

organisation. The Allied countries only may make use of the

office.

The Swiss Electrical Industry.—The Swiss electrical

industry is stated to be at the present time very prosperous,

especially with regard to the Spanish market. A Swiss house has
just secured an order from the Sociedad Productora de Fuerzaa
Motrices, which is a branch of the Energia Electrica de Cataluna,

for the supply complete of two hydroelectric installations for the

central stations which that company is now engaged in equipping.

New Belgian Companies-—There has been formed at

Antwerp the Soci^te I'Electro Moteur, with a capital of 1,200,000 fr,,

for the manufacture of dynamos, motors, and electric elevators.

Its offices are at 237, Chaussde Saint Bernard.

Under the style of Sooi^te Continentale de rAcciimulatenr

Edison, a company has been embodied at Binssela (79, Rue Boyale)

with a capital of 1,200,000 fr.
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UQHTINQ AND POWER NOTES.

Accrln^toa.

—

Supply Delayed.—At Church t'ouncil,

on January 20th, complaints were made that, althoug'h Accrinfrton

had signed an agreement to supply electricity, nothing haj been
done for five months. The chairman said there was difficulty in

obtaining the requisite materials, and the Acorington electrical

engineer was not to blame in the matter.

Australia.

—

Sydney.—At a meeting of the City Council
it was stated that unless increased rates were sanctioned by the

Government, the lo»8 on the working of the electricity department
would reach £200,000 in 12 months. The city electrical engineer
said that new plant and buildings, costing about £5S0,000, were
required. It was agreed to proceed with the ordering of the new
plant.

Water Power.—The Electricity Committee of the Municipal
Council suggests that the Government be approached with a view
to reports being obtained from Messrs. de Burgh & William Corin
On the propasal to e.itablish hydro-electric works on the Colo River,

with particular reference to the power available in horse-power or

kilowatts, assuming—(a) a 24-honr demand per day ; and (A) a
12-hour demand per day ; and also the coat of providing electrical

equipment for the scheme.
The Electricity Committee of the Municipal Council publishes a

report by the city electrical engineer, with regard to a visit to

Melbourne and Adelaide in connection with a conference of

Engineers and Managers of EUectrioity Suoply Undertakings from
different States of the Commonwealth. The engineer states that

he is pleased to be able to report that the result of the conference
with the members of the Postmaster-General's Department has
been better than the city electrical engineer hoped. The statutory

regulations of the Postmaster-General's Department affecting the
crossing of telephone and telegraph lines by electricity supply
wires have, in the past, been interpreted by the Postmaster-General's
officers in such a way as to cause the City Council of Sydney (for

instance) to spend large sums each year which, in his opinion,

might have been saved without materially affecting the working of

the lines. As a result of the conference it is proposed to alter the

statutory regulations, and also to issue instructions to the local

officers of the Postmaster-General's Department, which alterations

and instructions will enable the Electricity Department to carry

out the same amount of work in the way of laying services and
extending mains which it is at present carrying out at a cost of

several thousand pounds per annum less than it has been paying in

the past.

The Kiewa Scheme.—The Victorian Electricity Commissioners
consider that the present demand for electricity in the State does

not justify any immediate action with regard to the proposed
Kiewa hydro-electric scheme. Apart from this, however they
think that the whole of their attention should be devoted to the
development of the Morwell scheme for the utilisation of brown
coal for the generation of electricity. The Kiewa scheme, which is

estimated to cost £890,000, will be a useful adjunct to the Morwell
project when the latter is working.

Barrow.— Water-Power HEroiiT, &c. — The Town
CouncQ has agreed to the electrical engineer and the surveyor
preparing a report upon the proposed utilisation of the River
Leven at Backbarrow for the development of electricity. Should
Barrow require further power immediately, Messrs. Vickers, Ltd., can
supply it from their new power station at Buccleuch Dock.
A confidential report was considered, last week, upon the financial

aspect of developing the town's electrical undertaking, prepared
by the treasurer. It was decided to become a member of the
joint electricity authority for the district, the Corporation
representatives to report upon developments to the Council before
committing it to any schemes entailing financial obligations.

Blngley.

—

Bulk Supply Award.—Mr. S. E. Fedden,
City electrical engineer, Sheffield, was recently appointed to

investigate the complaint of the Bingley Council that the bulk
supply from Keighley Corporation was inefficient, and that the
agreement was not being carried out satisfactorily. In his award
Mr. Fedden says that after hearing both parties he has come to

the following conclusions :—The interruptions and breakdowns
have been mainly due to neglect on the part of the Keighley Elec-
tricity Department, and only in a lesser degree to that of the Bingley
Electricity Department. The Keighley Corporation has not done
everything reasonably possible to restore the supply after the
occurrence of an interruption or breakdown. The costs of the
arbitration are to be borne to the extent of four-fifths by Keighley,
and the remainder by Bingley.

Birmingham.

—

Report on Extensions.—In view of

the Council's decision at the last meeting to defer placing the
contracts for the large extension scheme approved on June 8th
last, untU the general financial position has improved, the Electric

Supply Committee has presented a report to the Council, confining
its investigation to the question of devising temporary measures to

mitigate the adverse effect of delaying the larger extensions.

There are three directions in which the Committee now seeks the
authority of the Council to proceed, on the understanding that the
oost of doing so is defrayed temporarily from the department's
internal resources until such time as it is possible for the Finance
Committee to report that capital funds are available, viz :

—
1. It is proposed to install a 5,000-kW turbo-alternator set, with

condensing plant, switchgear, foundations, water-tube boilers with
the necessary economisera, chimneys, &c., the approximate cost of

which would be £120,000. This plant would be installed in the
building now under construction at Nechells.

2. A sum of £30,000 is urgently required for normal extensions
of the distribution system, to which to a large extent the depart-
ment is already committed. These extensions of mains are works
that proceed from week to week as part of the ordinary develop-
ment of the undertaking, and are necessary in order to make
supplies of electrical energy from the new generating plant avail-

able in those portions of the district where they are required.

3. The third portion of the work to proceed with which
authority is now sought is that of piling the ground for the
foundations for the deferred building extension. This work of

piling takes considerable time, and is, of course, an essential pre-

liminary to the building extension. The estimated cost of doing
it now is £20,000, and the Committee advises that its execution at

the present time will avoid a delay of approximately six months
when the time comes for proceeding with the extension scheme as

a whole.
The total estimated cost of these works is thus £170,000, of

which sum £108,000 forms part of the large extension sanctioned
by the Council last June. The Committee recommends that

it be authorised to proceed forthwith with the works referred to.

Blackbnrn.—New Station.—The action of the Corpora-
tion in facilitating the laying of mains from the new generating
station at Whitebirk, in order to find employment for men out of

work, will considerably hasten the scheme, and it is expected that
before next winter both Great Harwood and Rishton will have a

supply of electricity. Some delay may be occasioned in obtaining the

necessary cable, but when this is available the work will be poshed
forward. Considerable progress is being made with the construc-
tion of the buildings, the erection of which was commenced in

May of last year.

Continental.-^.RDSSiA.—A Berlin mesaage states that

the Soviet Government has promulgated a decree that all persons
under 55 years of age who have had experience in cable works,
electric lamp factories, power stations, &c., are to be mobilised.

The avowed object of the decree is to proceed with the previously-

announced electrification of the country.
HoLLiND.—The proposed scheme for the full electrification of

the Province of Limburg is estimated to cost Fl. 1,350,000. The
intention is to run an overhead high-voltage line from a power
station to be erected near the " Emma" State coal mine to another
station in the Swalmen district. The undertaking will probably
be carried out under the same conditions as the Hoensbroek-
Maaatricht line, which supplies South Limburg, the State granting
a concession to the province, which will entrust the carrying-out

and working of the scheme to the Stroomverkoop Maatschappij.

A heavier cable, however, will be used and the distance between
the standards will be increased to 250 m. The route will be from
the Emma Mine, through Amstenrade, Oersbeek, Sohinnen,

Mundengeleen, Sittard, Broek-Sittard, Nieusvstad Susteren, Echt,

Maasbracht, Montfort, Linne, St. Odelierberg, Melich Herchen-
bosch, and Maasneel, to Swalmen.

—

Economic Reriew.
JuGO-SLiViA. — Efforts are being made to develop manu-

facturing industries, and considerable activity is noticeable in

various centres. In this connection the American Consul at

Belgrade states that the hydro-electric plant at Zelina Vir,

Croatia, is nearly completed. The buUdings have all been con-

structed, and the machines are actually en rmitr. The plant, at

high water, wUl furnish 2,000 h.p., and at low water about

1,200 h.p., and will be able to supply power for the lighting of all

the towns and villages of the arrondixsement of Gorski, and still

have reserve power for industrial purposes.

The Societe Industrielle de Sminje, Dalmatia, which was formed
in 191(1 in order to utilise the water power of the Cettina river,

which is estimated at 30,000 h.p., is now continuing its work,

which was interrupted by the war. It is expected that the plant

will soon be in full operation.

Dover.

—

Kentish Coal.—The calorific value of the

Kentish coal supplied to the electricity works is stated by the

electrical engineer to be 15 per cent, above that of the Yorkshire

coal usually employed. A special underfeed stoker is necessary,

however, but a saving of over £ 1 1 6 has been effected in four weeks.

Dundalk.

—

Extensions.—Mr. P. A. Spalding, electrical

engineer to the Urban Council, in his report on the proposed

extension of buildings and plant, at an estimated cost of £20,000,

points out that, while present conditions are against such

a scheme, the work must be undertaken with the least possible

delay. A considerable proportion of the new output will be required

to satisfy the greatly-increased demand of the Great Northern Rail-

way (Ireland) local works, and it is reasonable to assume that the

railway company wiU contribute a due share towards the proposed

capital outlay. The highest figure calculated gives a price of approxi-

mately 2'5d. per unit. Mr. Spalding does not think, having regard

to the high costs, that the company would consider 2id. per unit

excessive, especially as I'Sd.per unit was agreed to for the year 1919,

when the average price of fuel oil was less than £7 per ton, as

against £12 now. There is, the report adds, still plenty of scope

for electrical development in Dundalk, mostly for power and

heating purposes.

Electricity Districts.—North-West Midlands.—The
Electricity Commissioners have extended the period for the receipt

of representations regarding this district to March 31st next.

Soufh-West Midlands.—The time for the receipt of repre-

sentations regarding this district has been extended from Jan. 31 at

to March 3l8t.
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At a Cont«renc« of Worcestershire authorities, last week, in

regard 1 1 proposals concerninir the formntion of an electricity area,

Mr. Will s Bund (Chairman of the County Council) said he was told

that the flommissioncrs did not intend to allow, except in eicep-

tion.il ci'umstances, any schemes to be set up in the areas theyhai
mapped lut. He thoufrht they should ask the Couimissioners if

they wo likely to assent to the formation of a separate area in a

part of tie proposed South-West Midlands area. Evesham, Droit-

wich, M Ivern, and Pershore intimated that they did not support
tke Woi ('iter proposal. It was apreed to make the inquiry on the

lines su: rested.

LoND i AND HOMK COUNTIKS.—The local inquiry which is to

be held m connection with the provisionally delimited London and
Home C inties Electricity District is to take place in June next.

Godir. tochester.—H ydro-Ei.ecthk' Schem e Ahaxdoned.
—On th ;jrouud of the cost beingf prohibitive, the Town Council

has decl ei to consider a proposal to utilise the water power from
the old ill race for the purpose of (reneratinjr electricity.

feels d.

—

Hydro-Electric Survev.—A message from
Reykjav v to the Berlingske Tidemh' says that the Islandske

Inp:enio( -Foreningr hai requesteii the Government and the Alting; to

instituti nvestijrations with rej^ard to the possibility of establishinj;

an induf ry in Iceland, usin^ the waterfalls as the motive power.
The oonf ruction of a railway to the south part of the i,sland is

also recc. amended, and the Government is also asked to appoint a

commies u to go into the matter. The Foreninpr also requests the

Governn vat to receive eventual applications for a concession to

construe, a large hydro-e'ectric station.

—

Itenterx Trade Serrice

(0op8Bh;ijen).

Ilkley.—ExTEXsiojfs.—The Council is applying to the

Electricity Commissioners for a reconsideration of their decision

with regard to extensions some time ago. The Council received

sanction to install a 170-kW set, but desired also to extend the

power-station buildings to permit of the early installation of

an additional 2O0-kW set. The Commissioners refused to sanction
this, and suggested that any further power required should be
obtained from Keighley Corporation. Inquiries made it evident

that a bulk supply from Keighley would be more costly than the
installation of new generating plant, and the Electricity Commis-
sioners are being informed of this.

Larne.

—

Batiery Room Destroyed.—A battery room
forming part of the power station of the Larne Electric Light and
Power Co. has bsen destroyed by fire. From these batteries the
local shipyards derived their supply. The building was a wooden
erection, and the damage to the battery is estimated at £20,000.

Leeds,

—

-AVork for Unemployed.—Various schemes are

suggested for providing work for the unemployed, the necessary
Oovernnient approval and grants having bsen applied for in each
case by the Ganeral Purposes Committee of the Corporation. The
schemes include a proposal for extensions of electricity mains.
There is yet no definite scheme in this matter, but the Electricity

Committee has signified its preparedness to expedite main laying in

order to absorb labour.

Llandudno.—Bulk Supply' The Electricity Com-
mittee has beon instructed to negotiate with the North Wales
Power Co. for a bulk supply to Llandudno. The Power Co.'s

scheme to be presented to the Electricity Commissioners has
received the Council's approval.

London.—St. Maryleronf.—The Electric Supply Com-
mittee recommends that the special rate of 1 Jd. per unit charged for
all electricity supplied to St. Dunstan's Hostel for blinded soldiers and
sailors, Re_rent's Park, he increased to 2d. per unit. It is stated that
the consumption at the Hostel amounts to 100,000 units per annum.
Batteusea.—The agreement for a bulk supply of electricity

froa the Fulham Borough Council, made in 1915, contained clauses
reflating to fluctuations in the price of coal, but uo provision was
made for m ages increases. In these conditions the Fulham Borough
Council h J = forwarded a claim for £2,600 to the Battersea Electricity
Committ' _\ The Committee recommiends that Fulh.ambeoffered £750.
Woon\ ICH.—The Electricity Commissioners have written to

the London County Council stating that a scheme of extensions,
estimated to cost in the aggregate £230,000, has been submitted by
the Woolwich Borough Council for approval. The immediate
work to b.j undertaken will cost £00.000, the new plant comprising
a 5.000-kW turbo-alternator with condensing plant, and a 33.000-

V

feeder oable to Erith, i;c. The letter asks if the London County
Council has any observations to offer regarding the sanctioning of
a loan of £60,000. The Finance Committee recommends that the
following: reply be sent to the Commissioners :—From the point of
view of the general financial jiosition of the borough, the applica-
tion of the Woolwich Metropolitan Borough Council for sanction
to the borrowing of such a large sum as £230,000 for electricity

purposes is a matter for serious cimsideration by the Electricity
Commissioners, and that the Council, while expressing no opinion
as to the merits of the scheme, assumes that the Commissioners
are satisfied that the expenditure to be incurred will result in an
early impiovement in the present unsatisfactory financial condition
of the undertaking ; that tiie Council is of opinion that the debt
outstanding upon any superseded plant should be repaid, and the
Borough Council required t« enter into an arrangement with the
London 'CiuBty Council with regard to the liquidation of any
loans outstanding on any plant which is to be supjrseded by reason
of the fuither extension of plant now proposed to be sanctioned
by the Co;nmiEsioners on similar lines to the arrangement previously
made with the Borough Council.

MexboroDgfa.

—

Bdlk Supply.—The Urban Council has
decided to accept the terms for a bulk supply of power from tb«
Yorkshire Electric Power Co. An alternative proposal to ask
Kotherham Corporation for a bulk supply was withdrawn.

Newmlll.—LiGHTLXG Scheme Abandoned.—In view of

the difficulties encountered in connection with the proposed electric

light scheme, the Urban District Council has decided to abandon
the project.

New Zealand. — Taumarunui Scheme. — Il.M. Trade
Commissioner at Wellington has informed the Department of
Overseas Trade that the Borough Council of Taumarunui, a rising
township on the main trunk line from Wellington to Aucklard,
has recently adopted a proposal to develop electrical energy from
the Wanganui River for use for power and lighting purposes. The
works are estimated to cost £44,000, and a poll of ratepayers is

to be taken as soon as possible to secure powers to raise a loan
for the purpose.

PortsmoDth.

—

Loan Sanctioned The EUctric Light
Committee has received the sanction of the E!eotricity Commis-
sioners to a loan of *; 9 1.000 for additional plant. &c.

Rochdale.—Loan.—The Town Council has been recom-
mended by the Gas and Electricity Committees to apply for sanction
to the borrowing of £10ij.0O0 to meet the cost of installing plant
to deal with the bulk supply of electricity from the Lancashire
Electric Power Co. About a third of this amount has already been
spent. The remainder is required for work already authorised,
such as the installation of transformers and other arrangements for
distribution.

Skegness.

—

Electricity Supply Scheme.—Mr. C. H.
Wordingham's report on an electricity supply scheme for the town
was discussed by the Council on January 13th. The report gave
the total cost of an installation as £44,."iOO, with annual capital
charges amounting to £4,070. It was stated that a profit of about
£ICO per annum could be expected from a total revenue of £6,600.
A member of the Council pointed out that at the present time theie
were 11 small private installations in the town, but the owners of
these were ready to dismantle them it a town supply became
available. The Council finally decided to apply for a further
extension of the time allowed for the carrying out of the compul-
sory provisions of the Lighting Order.

SoDthend-on-Sea.

—

Proposed Extensions.—The Town
Council is to consider at a special meeting a scheme for extending
the plant at the electricity works, at an estimated cost of

£300,000.

TRAMWAY AND RAILWAY N0TE5.

Aberdeen. — Electricity Works Railway. — The
Town Council is applying for a provisional order to enable it to

construct a street railway between the electricity work? and the
Caledonian railway. The Aberdeen Harbour Board is of the
opinion tbat such an order would prejudicially affect its interests

and requires modification. In order to secure a lucvs stmuli in the
matter, a formal objection is being lodged by the Board.

Australia.—MELBOURNE.^The electrification of the
Melbourne suburban railways was commenced in 19 12, and it was
stated that the work would be completed by 1917. As the electri-

fication is still proceeding, the Railway Commissioners have been
subjected to a great deal of criticism. They point out, however,
that the outbreak of war completely disorganised a number of

important contracts, and material had thereby been held up. Two
large generators are still awaited for the Newport power station,

and in addition to these, the equipment for ten or more sub-stations

has not yet been delivered. Commenting upon this, the Melbourne
.1.7c says :

—"It can no longer be pleaded that the British manu-
facturers are unable to undertake the work ; business is so dull

with them that they are dismissing their hands ; and even if it

were otherwise, a great deal of the work could be undertaken in

Australia. During the two years that have passed since the close

of the war, very little progress has been made. The completion of

the scheme is already three years overdue, and at the present rate

of progress a further three years is almost certain to elapse before

the public will receive the services they were led to believe would
be available for them in 1917."

Barnoldswick.— Order Cancelled.— .\s no definite

progress has been made with the construction of a light railway
between Barnoldswick and Gisburn, it has been removed from the

Light Rail.' ay Commissioners' list.— Lim-ashire Post.

Belfast.

—

^"ew Cars, &c.—Eight of the new tramcars
ordered by the Belfast Corporation have now arrived in the city,

and have been put into commission on the ordinary service. Fifty

cars are being purchased, and it is expected that the whole of them
will be delivered within the next six months. In accordance with
the resolution passed at the last monthly meeting of the Corpora-
tion, application has been made to the Ministry of Transport for

permission to increase the minimum fare to 2d., but the authority
for making this change has not yet beea received. Although the
proposal is to fix the minimum fare at 1 Jd , there is a possibility

that in the near future the charge will bs increased to 2d. A large

deficit is anticipated at the end of the present finsncial year, and
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in addition to that, the Carporation is faced by a heary outlay on
the reoonatrnotion of the tramway track, which has received very

little attention durinjf the last six yeara, owinpf to the call for

economy durinfr the war and since. It ia estimated that this work,
if carried out all over the system, would cost about £2,Ci 10,000.

Birmingham. — Railless System Investigation.—
Faced with the prospect of heavy expenditure on the renewal of

the track of the tramways, the Corporation has sent a deputation

to Bradford to see the railless trolley car system in operation

there.

Continental.— France.—The Socictc des Transports en
Commune ("e la Reg;ion Parisienne, which has been granted a con-

cession for the working of the various surface tramway under-
taking's expropriated by the Council of the Pepartement de la Seine

as from January 1st, 1921, recently oflEered for subscription 120,000

shares of 500 f r.. compasing- the capital of the company. The con-

cession is for a period of 30 years, although the Council has the

option every six yeirs of taking over the combined undertaking on
giving two years' notice.

Halifax,—Control of Tramways.—The matter of the

control of the Halifax tramways, which has excited keen con-

troversy between the Tramways Committee and the Town Council,

and has led to the resignations of the chairman and vice-chairman
of 1 the Tramways Committee and the chairman of the Tramways
Sub-Committee, does not seem to be quite settled even jet.

Although the Town Council, after a former rejection, eventually

accepted only one of the three recommendations of the Committee
—that of transferring control of the tramway track from the

Highways Committee to the .Tramways Committee— further delay

is promised now in meeticg the urgent need for track renewal by a

resolution passed by the Highways Committee, on January 17th,

recommending that the transfer of control should not take place

until the end of the present year.

Leeds.—Daily Deficit.—The returns presented at a

m tting of the Tramways Committee of the Leeds Corporation

showed that during last month there was still an average deficit of

J549 per day on this undertaking, which shows a substantial

decrease on the loaa of £111 per day for the nine months ended
December 29th last. The total deficit for this latter period was
£30,495, reprtsenting a loss of nearly Id. per car-mile. The
question of again increasing the fares, which was considered

at the last meeting of the Committee, was again discusaed, and it

was finally decided to hold the matter over.

—

Leeds Mercury.

Metropolitan Railway Co.—The Minister of Transport

has extended the times of the Metropolitan Railway Acts of 1911,

1912, and 1913, for the Qompletion of certain railways, until August,

1922.

Salford.—Tramway Passes Illegal.—The Tramways
Committee has resiinded its resolution to grant free travelling

passes to members of the Council, the town clerk having expressed

the opinion that the resolution is illegal.

—

Daily Dispatch.

South Shields.—New Cars.—Five new double-decked
electric cars have been delivered by the Engliah Electric Co., Ltd.,

of Preston, to the Corporation. Each vehicle accommodates 82
passengers, and will coat £3,300.

TELEGRAPH AND TELEPHONE NOTES.

Cnba.—New Telephone Cables.— Direct telephonic

communication between the United States and Cuba is to be pro-

vided by the Cuban-American Telephone and Telegraph Co., a

permit for the landing of three telephone cables from Havana at

Key West (Florida) having been granted the company on January
4th, by the State Department. The laying of the cables ia expected
to be completed in the Spring, and they will be approximately
100 miles in length, or longer than any submarine telephone cables

yet laid. Of the three talking circuits to be provided, one will be
connected directly with New York. A second circuit will pass
tl^rough the Jacksonville (Flo.) central office for service to Western
States, and the third will connect the Key Weat exchange for calls

to and from points in the south. The construction of the cables,

already completed, presented entirely new engineering problems,
due to the depth of the waters to be traversed.

—

Renter's Trade
Serrice (Washington).

Foreign Telegrams.— Kate Revision.—It is announced
in. the J.undiui (ia:ette that the rates per word for telegrams to the
undermentioned places are now as shown below :—Timor (DiUy),
4a. Id. ; Chatham Islanda. 39. 2d. ; Makatea Island (Pomotou
Archipelago), 4s. 8d. ; Greece, (id. ; Greek Islands (except Corfu,
Crete, Euboca, and Poros, 6d.), 6id.

Imperial Telegraphy.—A deputation representing the

Newspaper Proprietora' Aaaociation, the Newspaper Conference,
the Empire Press Union, and the Press Agencies, waited upon the
Poatma8ter-( General (Mr. A. H. Illingworth), last week, to emphasise
the need for improvements in communication by cable and wire-
less. According to the Morning Post, Viscount Burnham, intro-

ducing the deputation, said that Press rates for telegrams existed
in name only, the deferred rate across the Atlantic was useless,

there were great delays, and it was particularly desired that the
wireleas policy of the Government should be known, The Post-

master-General replied that good progress was being made in

providing wireleas communication around the British Empire.
The service to Cairo it was hoped to get working by next May.
That was the first part of the Imperial chain. It would go on to
Nairobi, and then to Windhoek in South-Weat Africa, where the
German atation waa being improved upon. India, Singapore, Hong-
Kong, and Australia would be included in the circuit, and the
various Dominion Governments concerned were being consulted in
the matter. There would also be wireless communication with
Sweden, Norway, Denmark, Germany, Poland, Czccho-Slovakia,
Austria and Hungary, Jugo-Slavia, Italy, Holland, and Belgium.
The Marconi Co.'s service would cover Spain, Italy, France, Nova
Scotia, and New Jersey. A Committee was sitting to consider on
what terms licences should be given to private enterprises. The
qusstion of providing facilities for receiving news sent by the Press
from the Naval station in America provided by the United States
Government was being considered. Within the Dominions the
Government would control the wireless services. It was proposed
that the Post Office, when given a message, should exercise the
option of sending it either by wireleas or cable if the method of
transmission was not defined by the sender. He welcomed the
formation of a Committee representative of the Press, the Stock
Exchange, the Baltic Exchange, Lloyd's, and other big cable users,

which would be able to consult and advise the Government.

Telephone Rates.—New Trunk Rates Postponed.—
The Post Office announced on the 24th inst. that it had been
decided to defer the new rates for trunk caUs from February 1st to
April 1st. The new tariff does not affect anyone, except new
subscribers, before April 1st ; the agreements of existing sub-
scribers are being terminated by due notice which will expire at
various dates not earlier than April 1st, and there will, therefore,
be full opportunity for discussion in Parliament before the new
rates are applied.

United States.—Cable Dispute.—The Federal Court
has granted a temporary injunction against the Western Union
Cable Co. from landing ita Brazil-Barbadoes cable at Miami
(Florida), from using three cables between Key Weat (Florida) and
Havana for the tranamission of messages between the United
States and Brazil, and fiom splicing a line from Barbadoes to
Cuba.

—

Reuters Trade Serrice (New York).

CONTRACTS OPEN AND CLOSED.
(Tlie date giren in j'arpntlicses at the end of the paragraph indicates

,

the issue of the ELECTRICAL REVIEW in which the " Official
Xntice" appeared.)

OPEN.
Aberdeen.—February 21st. Corporation Waterworks

Department. Eleotrioallydriven pumping machinery. Specifioa-

tiona, £5 (returnable), from Water Engineer's Office, IIJ, Union
Street, Aberdeen.
February 2 1 at. Electricity Department. Temporary and

permanent coal conveyors and shoots in connection with the
reconstruction of the boiler house at FerryhUl. (January 21st.)

Algeria.—The Pest and Telegraph authorities in Algiers
have just invited tenders for the supply of a large quanti'.y of
high-conductivity bronze and copper wire.

Australia.— itELBODRNE.—March 2nd and 9th. Vic-
torian Railways. Reactances and condensers (for power aigntUing),
electric crabs and equipment for cranes. Copies of the specifica-

tions can be seen at the Department of Overseas Trade (Inquiry
Room), 3.-,, Old Queen Street, S.W.I.
March 31 at. Electricity Commissioners. Plant for the Mor-

well power scheme. Telephone wire and pin • type insulators.

(January 1 1th.)

Adelaide. — February 23rd. P.M.G.'a Department. Electric
lamps, as per Schedule 5(U. (January 21st.)

Sydney.—March 2l8t. P.M.G.'s Department. Telephone and
telegraph apparatus, testing instruments and switchboard parts,

Schedule 814. (See this issue.)

Perth, W.A.—March 29lh. P.M.G.'a Department. Telegraph
accumulators, Schefiule 333. (January 21st.)

April 5th. P.M.G.'s Department. Accumulators, &c., for
Eucla, W.A. (See this issue.)

Belfast. — February 26th. Tramways Committee.
—Tramway stores, including electrical accessories, cable, lamps,
carbon brushes, &c. (See this issue.)

France.—Paris.—February 17th. The supply and in-

stallation of a multiple commutator table at the Central Telephonic
Bureau in the Boulevard Raspail. Particulars from the Direction
de I'Exploitatlon Telephonique, 4e Bureau, 103, Rue de Grenelle,

Paris.

February 4th. The Freach State Railway authorities, 43, Rue de
Rome, Paris.—The supply and erection of a number of low-pressure
switchboards required in connection with the upkeep of train

electric lighting equipmenta at the ra'lway works at Batignolles,

Sotteville, Rennes and Saintes. Particulars can be obtained from
the Service Electrique at the above addreas.

Great Yarmonth-—February 11th. Electricity Depart-
ment. Supply and erection of h p. switohgear. (January 21st.)



114 THE ELECTRICAL REVIEW. [Vol. 88. No. 2,253, January 28, 1921.

London.— li.C.C.— January 3l8t. Electric wiring in-
stallation at the Bethnal Oreen Weiehtg and Meaaurea Office and
Coroner's Court, comprisingr about 87 switch points and 89 lightinff
points. (January 14th.)

H.M. Office of Works. February 1st. Six months' supply of
switches, fuses and fuseboard?. (January 21st.)
Batterska.—February nth. Electricity Department. E.h.p. and

d.o. switohgear for two 450-k\V converters. (See this issue.)

Lnriian.—January 29th. Urban I )i8trict Council. Four-
core l.p. lead-covered and armoured cables. (January Hth.)

Manchester.—February Hth. Electricity Department.
33,000-V trunk feeder, pilot and telephone cables. (January 2 1 at.)

February l.'ith. Tramways Committee. Tramway stores, in-
cluding; meters, cable, lamps, bella, inaulators, \:c. (See this iasue.)

Middlesbronjih.—February ;)th. Corporation. Double
line of tramwuya from Albert Road to Linthorpe Road. Particulars
from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings.

New Zealand. — Wei.i-inoton. — March 1st. Public
Works Tender Board. Seven 4,000-kVA aingle-phase transformers,
with accessories, for Lake Coleridge electric power scheme. Parti-
culars from the Department of Overseas Trade, 35, Old Queen
Street, S.W.I.
March .'ith. Government Railway Department. Two overhead

travelling cranes. Specifications can be seen at the Department
of Overseas Trade (Engineering Section), 35, Old Queen Street,
S.W.I.

Rosyth.—January 30th.
Road School. Deposit, £ 1 Is.

Bank Chambers, Dunfermline.

Electric lighting work at Park
Mr. R. H. Motion, architect, Union

South Africa. — Pretoria.—March 10th. Municipal
Council. One 20-ton overhead crane, six boilers (350-lb. working
pressure), three 3,O0O-kW steam turbo-generators with condensing
plant, five 750-kW converters. Further particulars can be obtained
from Mr. T. C. WoUey-Dod, general manager, electric lighting
department. Specifications (five guineas'! from the town clerk.
February 16th. One 1,000-kW rotary converter with trans-

formers and switchgear. Specifications of the above may be
consulted on application to the Department of Overseas Trade, 35,
Old Queen Street, S.W.I.

Spain.—Tenders have recently been invited by the muni-
cipal authorities of Jerez de los Caballeros (Province of Bada]'oz)for
the concession for the supply of electricity for lighting and power
purposes in the town during a period of eight years. The
municipal authorities of Puente Genii (Province of Cordoba) have
also called for tenders for a similar concession, the duration in
this case, however, being only six years.

Urngaay.

—

Monte Video.—March 29th. State Power
House. Single and three-phase meters. Copy of the specification
(ill Spanish), conditions of tender and a list of spares to hi pro-
vided (also of a similar call for tenders for 50o d.c. meters for the
provinces), can be seen at the Department of Overseas Trade
(Boom 48), 35, Old Queen Street, S.W.I.

February 21st. State Power House. Electrical accessories, in-
cluding plug fuses, branching blocks, cut-outs, keys and ewitchea.
A copy of the Spanish text and the blue prints can be seen at the
Department of Overseas Trade, 35, Old Queen Street, S.W. 1.

CLOSED.
Barnes-— Urban District Council. English Electric

Co., Ltd., interconnecting cables for coupling up alternator and
switchboard, rotary converter, and transformer, &o.

Glasgow. — Electricity Committee. Recommended.
English Electric Co., Ltd., electric battery locomotive, to be used
on the railway sidings at Dalmarnock, £3,920.

Government Contracts.—New Contracts placed during
December, 1920 :—

AoMiRALTv (Contract and Purchase Department).
Ready Co. (Great Britain), Ltd.

J. Birch & Sons,

Batter
Coil V

for g-i torche
>.—Ne

;.—Barton & Sons, Ltd.;
Ltd.; Brothcrton, JE^iswan Tubes & Conduits, Ltd.

Micanite and insulating materials.-Ioco Proo6ng Co., Ltd.; Micanite &
Insulators, Ltd.; J. North Hardy & Co., Ltd.; R. Whiffen.

Motors and motor-generator set.—Brush Electrical Eneineerina Co Ltd
200-kW motor generator. &c.—\V. H. Allen, Son & Co, I t-t

Selector switchboard and panels.—Park Royal Engi

War Office.

Distributing boards.—General Electric Co., Ltd.
Electric lamps.—English Electric & Siemens Supplie

trie Co., Ltd.
Pack sets.—.Marconi Wireless Telegraph Co.
Rotary transformers.-Newton Bros (Derbv). Ltd.

ring Co.. Ltd.

Ministry.

ng, Donibristle.—S ^ixon & Sons, Ltd.Electric

Generators.-Evershed & Vignol t. Ltd
Ignition vibrators.—H. W. Sulli > \.

Teleg'-aph apparatus.
Telephone apparatu:

British L.M. Eri
Co., Ltd.; Phctn
X Co., Ltd.
Electric Co., Ltd.

Post ' 'ffice.

. & Co., Ltd.
Automatic Telephone .Manufacturing Co., Ltd.;
on Manufacturing Co., Ltd.; International Electric
Telephone and Electric Works, Ltd.; Siemens Bros,

lerling Telephone and Electric Co., Ltd.; We»tern

l.l.tuic light cable.—Hackbridgc C.ibic Cu , Lid.
.Submarine cable.—Telegraph Conitruclion & Maintenance Co., Ltd.
Telegraph and telephone cable —Macintosh Cable Co.. Ltd.; N«w C«IU.

Percha Co., Ltd.
t'ondcnsers.—Telegraph Condenser Co., Ltd.
Larlh clips.—Farmer i Co.
Cords lor telephone,. -Phoenix Telephone & Electric Works, Ltd.
Ducts—Doulton & Co.. Ltd.
Insulators.- BullerSj Ltd.
Indicator lamps.—General Electric Co., Ltd.
L.iying conduits.— Preston-Blackpool (Section II): W. Dobson. Harrow

(Headstone Road): G. J. Anderson. Hornsey (Col-ridge Road): J.
Abrahams, Ltd. London-Brislol-Vewport (^,W. Section \T) and Man-
chester (Piccadilly and Newton Street, pneumatic tubes) ; E. E.
Jeavons & Co., Ltd. North-Kastern Post Office engines-ring district:
\V. Irwin & Co. North Wal.s Poet Office engineering district : Hodge
Bros. (Contractors), Ltd. W ;ilIhamslovi (Palinerlon Road) : W. & C.
I'rench. Wandsworth Common (Trinity Road) and .Norwood (Vermont
Road) : J. Mowlem & Co., Ltd.

.Mjnufacture, supply, drawing-in and jointing of cable.—Hampslead-Hendon
Junction: Johnson & Phillips, Ltd, Hull-Grimsbv : W. T. Ckner &
Co., Ltd. Paisley-Greenock: British Insulated &'Helsby Cables. Ltd.

K.irth plates—Farringdon Works & H. Pontilex & Sons, Ltd.
Charging sets.—A. Lvon & Co.
lelephones—Western Electric Co., Ltd.
Tek-phone exchange equipment.—Bromley and Walthamstow : Western

Electric Co., Ltd. Luton : Peel-Conner Telephone Works. Ltd. ; sub-
contractors for batteries, Tudor Accumulator Co., Ltd., for chargiftg
sets, Croinpton & Co.

Electric light wire.—Miicintosh Cable Co., Ltd.
V.I.R. wire.—W. Geipel & Co., Hackbridge Cable Co., Ltd.

High Commissioner for India.

Telephone apparatus.—Peel Conner Telephone Works, Ltd.
Carbon brushes.—Morgan Crucible Co., Ltd.
Cabl.-.-General Electric Co.. Ltd.; W. T. Glover & Co.. Ltd.; Johnson &

Phillips, Ltd.; Peel Conner Telephone Works, Ltd.

Cells.—Chloride Electrical Storage Co., Ltd.; Edison Accumulalors, Ltd.
Sections for cells.—Tudor Accumulator Co.
Dynamos.—J. Stone & Co., Lid.

Welding equipment.—Metro.-\'icker3 Electrical Export Co.
Electric fans.—Crompton & Co., Ltd.; General Electric Co., Ltd.; J.

Stone & Co., Lit).; Veritvs, Ltd.
Fus->s.—W. T. Henley's Telegraph Works Co., Ltd.
Generating sets, &c.—Lancashire Dvnamo & Motor Co., Ltd.
Lamp holders.—Edison Swan Electrical Co., Ltd.
Meters.—Reason Manufacturing Co., Ltd.
Protectors, S:c.—Peel Conner Telephone Works, Ltd.
Salammoniac.—Brunner, Mond & Co., Ltd.
Switchboards.—Kartret Engineering Co., Ltd.; Peel Conner Telephone

Works, Ltd.
Copper wire.—T. Bolton & Sons, Ltd.; W. T. Glover & Co., Ltd.; Londo«

Electric Wire Co. S: Smiths, Ltd.

Iron wire.—Dorman. I^ng & Co.. Ltd.; R. Johnson & Nephew; Rylandi
Bros.; Whitecross Co., Ltd.

Fuse wires.—General Electric Co.. Ltd.

Crown Agents for the Colonies.

Batterv.—Premier Accumulator Co.
Battery materials.-Siemens Bros. & Co., Ltd.

Cable.—W. T. Henley's Telegraph Works Co., Ltd.; Hooper's Telegraph
and India-Rubber Works, Ltd.

Cable joint boxes.—W. T. Henley's Telegraph Works Co.. Ltd.

Electric light fittings.—Chloride Electrical Storage Co., Ltd.

Electric light fittings for train.—Mather & Piatt. Ltd.

Electric welding plant.—Metro.-Vickers Electric Export Co., Ltd.

Insulators.—Bullers, Ltd.
Joint boxes.—Siemens Bros. & Co., Ltd.
Lamps.—Edison Swan Electric Co., Ltd.
Telegraph ironwork.—Siemens Bros. & Co., Ltd.
Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co., Lid
Telephone materials.—British L.M. Ericsson Manufacturing Co.. Ltd
Telephone sets.—Peel-Conner Telephone Works, Ltd.

Insulated wire.-Hooper's Telegraph & India-Rubber Works, Ltd.

H.D. coppea- wire—R. Johnson & Nephew, Ltd.; Shropshire Iron Co.. Ltd

Department of Agriclxture and Teciinic.\l Instruction for Ireland.

Electric lighting work at the Department's Ulster Dairy School. Coak>-
town.—Ferguson & Bruty, Ltd.

Public Works. Dublin.

Belfast.—Plumbing, gasfitting and electrical works and supplies : A.

Stevenson.

London.—L.C.C. Establishment Committee. Electric

motors required in connection with the electrical work at the new
County Hall :

—
Crompton & Co., Ltd. (accepted) £10,231
Veritvs, Ltd 11,094

Electromotors. Ltd li,%M
General Electric Co., Ltd 14,S&5

Newport.

—

Isle ok Wight.—Town Council. Isle of

Wight Electric Light Co.—Electric light installation, new houses,

from £11 Is. to £14 17s. per house.

St. Danstan's Massage Clinic—We have received from
the authorities of St. Dunstan's Hostel for Blinded Soldiers

and Sailors particulars of a massage clinic recently opened at

18, Christopher Street, Finebury Square. EC. 2. Everything i»

managed on the most modem lines, the equipment including

faradic, gah'anic, radiant heat and other apparatus. The efficiency

of the masxeiirs, who are all blinded soldiers, with a sighted masneme
In charge, is vouched for by a number of eminent medical men.
We arc also informed that many blinded soldier masxeurs have set

up clinics of their own in various parts of London ; a list of

these is obtainable from St. Dunstana.

A Kinema Improvement.—Captain Raymond Phillips,

who was in chargeof the inspection of optical instrutrents and range-

finders in the Irish military command during the war, has invented a
new means of projecting kinema pictures. He gave a Dailti Mail
representative a demonstration of his method of stereoscopic

projection recently. Projecting moving pictures in the ordinary

way, he makes them zig-zag on to a aeries of specially-prepared

mirrors and through a prism before they reach the screen. In
this way pictures be jome markedly more detailed and less "blurry "

;

2 ft. to 3 ft. " deeper," and steadier.
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FORTHCOMINQ EVENTS.

Edinburgh Electrical Society.—Friday, January 28th. At the Philosophical

Institute. At 8 p.m. Papers on " Electrical Wonders in Guernsey," by

Mr. E. C. Cattord.

Physical Society of London. — Friday, January 28th. At the Imperial

College of Science, South Kensington, S.W. At 6 p.m. Ordinary meeting.

Association ol Englneersln-Charge.—Saturday, January 29th. At Bt.

Bride's Institute, Bride Lane, E.C. At 7 p.m. Discussion on "The
Association and its Future Activities." To be opened by Mr. A. E^. Penn.

Manchester Association of Engineers.—Saturday, January 29th. At the

Memorial Hall, Albert Square. At 7 p.m. Paper on " Cast Iron v. Semi-

Steel," by Mr. E. Wheeler.

Institution of Electrical Engineers. — Informal Meeting. — Monday,
January 31st. At the Institute of Patent Agents, Staple Inn Buildings,

W.C. At 7 p.m. Discussion on " Possible Economies in House Wiring."

To be opened bv Mr. L. Milne.
lEast Midland Sub-Ceotre).—Tuesday, PebruaiT 1st. At the Tech-

nical College. Derby. At 7 sp.iu. Paper on "Recent Developments m
Wireless Telegraphy and Telephony," by Mr. W. O. Ridley.

Manchester Wireless Society.— Wednesday, February Qnd. At 7.30 p.m.
Paper on " The History of the Telephone," by Mr. A. Marr.

Paisley Association of Engineers. — Wednesday, February 2nd. At the

y.M.C.A. Buildings, 25, High Street. At 7.30 p.m. Paper on "Wireless
Telegraphy and Telephony," by Mr. D. McKay.

Royal Society of Arts. — Wednesday, February 2nd. At John Street,

Adelphi, W.C. At 8 p.m. Paper on " Oil Burning Methods in Various
Parts of the World," by Mr. A. F. Bailie.

Chemical Society.—Thursday, February 3rd. At Burlington House,, Picca-

dilly, W. At 8 p.m. Informal meeting.

Chelmsford Engineering Society.—Thursday, February 3ra. At the East
Anglian Institute of Agriculture. At 7 p.m. Paper on " Some Useful
Metal-testing Machines," by Mr. H. 8. Primrose.

Koyal Institution of Great Britain.—Friday, February 4th. At Albemarle
Ktreet, W.l. At 9 p.m. Lecture on *' The Electrical Expression of Human
Emotion," by Dr. A. D. Waller, P.R.S.

NOTES.

The " Electrical Review " Index.— The Index to

Vol. L.Y.XXVII of the Electrical Review is now ready, and will

be supplied for 6d., post free, on application to the Publisher,

Electrical Review, 4, Ludgate Hill, E C. 4.

Clieap Power.—A correspondent to Power recently drew
attention to a circular issued by a " wind motor " company. This
would appear to be another of those schemes for obtaining powpr
for nothingr which crop up every now and again. The idea is to

employ the natural drausht given by a 250- ft. chimney shaft to

drive an air turbine fixed in the hise of the shaft. To meet with
any quota of success the draught would surely have to be an
" unnatural " one. The correspondent states that a recent test

showed the output of the turbine (11 ft. in diameter) to 1 19 47 h.p.

at 80 r.p.m., but he adds :
" I was fortunate enough to meet a man

who happened to see the test, and he informed me that there was
a brisk coke fire burning in the base of the stack during the run."

Service Notes.—Warrant Electrician T. Barham has

been appointed to the battleship Benhnw ; Warrant Eleotrician

T. B. Hopkins to the battleship Erin, for group of reserve ships
;

Warrant Electrician W. Sweany, to Greenwich ; Warrant Elec-

trician A. C. Cornhni, to battleship Colossus, for group of reserve

ships ; Warrant Electrician J. Belcher, to the battleship Warspite,

from the 19th inst. ; Warrant Telegraphist S. W. Francis has been
posted to the Pembroke, depot ship at Chatham, for service with
the Signal School, Chatham ; Commissioned Telegraphist Walter
TnrnbuU has been appointed to the charge of the wireless station

at Ascension—the lonely island in the South Atlantic lying

between the Coast of Brazil and the West Coast of Africa, 1,450

miles off the latter.

Finsbnry Old Stndeats' Association.—A dinner was
held, on .January 20th, at the Grand Hotel, Manchester, by a
number of Old Finsbury Students, for the purpose of forming a
local section of the Finsbury Technical College Old Students'

Association. Mr, Eustace Thomas occupied the chair, and was
supported by Prof. Miles Walker, Messrs. A. P. M. Fleming, A. G.

Livesay, Linch, and other prominent local old students. After the

dinner and the formal business of establishing the section, a short

musical programme was rendered. The Hon. Local Secretary is

Mr. H. F. Coucher, 9, Cartwright Road, Chorlton-cum-Hardy.

Automobile Exhibition at Basle.—An International

Automobile Exhibition is to be held at Basle from May 28th to

June 8th. The Committee of Organisation has sent us a booklet of

rules and regulations in connection with the Exhibition. We note
that a total area of 20,000 sq. metres has been taken over by the
Basle section of the Swiss Automobile Club, and exhibits are to be
classified under nine heads, including passenger and touring auto-
mobiles, lorries, imotor cycles, accessories, &c. The booklet and
further details may be obtained from the Swiss Legation, 32, Queen
Anne Street, Cavendish Square, W.

Electrolytic Copper Prodnction in Sweden.—Borne
weeks ago we referred to the situation of the A. B. Elektrolytverken,

which company was formed in 1918 by some of the largest Swedish
consumers of copper and owners of copper ore deposits, for the pro-

duction of electrolytic copper, so as to meet the most pressing
requirements in this respect. Sren^ska. Daqhladet now announces
that as it has been impossible to obtain increased guarantees for

the company's loan, the shareholders have unanimously decided to

liquidate the company.

The Electrical Trades Benevolent Institntion.—

A

meeting was held at the Engineers' Club, Manchester, in December
last, to discuss the advisability of forming a local Advisory Com-
mittee, at the instance of Mr. Farthing, who expressed regret at

the fact that little was known in Manchester with regard to the

objects of the Benevolent Institution. As the result of the dis-

cussion, a meeting was held on January 10th at which Mr. Hawes,
the secretary, gave an address outlining the objects and organisa-

tion of the Institution, and the method of conducting local

Advisory Committees. The meeting then elected Mr. .1. A.

Robertson as chairman ; Mr. J. H. Farthing, vice-chairman ; Mr.

W. J. Smith, secretary ; and Messrs. Phillips, Scott, Shaw, Walker,

Quanz, Hall, and Kirkham, as members of Committee. It was
agreed that the representatives of local electrical associations

should be added to the Committee.
As mentioned elsewhere in this issue, the Benevolent Institution

is this year going to carry on an energetic campaign for the

purpose of establishing the fund on a sound basis ; in this the

Executive Committee will be very greatly helped by the local

Advisory Committees, and in view of the density of population,

electrically speaking, of the Manchester area, it cannot be doubted

that the new Advisory Committee will be in a position to " make
things hum. " We must confess to some surprise on learning that

a district so important and wide-awake as this not only had no
Advisory Committee, but actually knew very little about the

Benevolent Institution. Now that it has come forward to bear its

share of the burden, we confidently look to Manchester to put all

previous achievements in the shade. Up to now the fund has

with difficulty been jacked up to a beggarly £12,000 or so ; we
expect Manchester to put on £20,000 more in the first year, with-

out starting a rivet or blowing a single fuse. The fund ought to

pass the £50,000 mark this year, if the electrical industry does

justice to its lofty ideals. Let " Service " be the watchword !

We will gladly assist the movement by all means within our

power.

The Royal Air Force.—The Inspector of Recruiting,

R.A.F , states that there is still a large number of vacancies in this

arm of the Service for skUled men of a number of trades. The list

includes electricians, wireless operators and mechanics, instrument

makers, engine drivers, &c. Everything is being done to make the

life attractive, and a man joining the Force will certainly not be

wasting his time.

Awards for War Inventions.—According to the Daihj
Chronicle, in the first report of the Riyal Commission on Awards
to Inventors, just issued, it is stated that among the awards
already made are the following :

—

Messrs. Gwynnes, Ltd. (engines for aeroplanes) ... £110,376
Capt. W. S. Tucker (hot wire microphone) 4,000

Lieut. R. F. Power (aerial target) 2,345

Dr. E. Prassone and Major Luigi Avorio (kite balloons) 4,500

Messrs. Sopwith (synchronising gear) 3,960

Dr. Hele-Shaw (pneumatic clutch) 3,000

Messrs. Vandervell and Mr. A. H. Midgeley (
' Allways"

fuses) 14,000

Mr. H. H. R. Green (electrically-controUed switches) 7,500

Messrs. Hobson, Ltd. (carburettors) 36,031

Late Dr. E. Russell-Clarke (improvements in wireless

telegraphy and aircraft devices) ... ... ... 8,000

Major A. C. Fuller CFuUerphone") 3,5C0 & 1,250

Fatalities.—On January lOth, Henry Tonge, of West-
houghton, was going to work when he became entangled with some
electric wires, dislocated during a storm, with fatal results.

A case described by the coroner as " extremely puzzling " was
investigated at Palmer's Green last week. A 16-year-old schoolboy,

Eric Walter Bishop, was, according to the Erening Nems, found
dead in a bath at his home, and an electric heater was found in

the bath. Dr. Spilsbury said death was due to syncope from
disease of the heart muscles, as part of the condition of status

lymphaticus. Death followed some shock, but he was unable to

say what that shock was. An expert said that if the boy had been

sitting in the water and dipped the heater when the current was
switched on he would have had a shock, the strength of which
would depend upon the conductivity of the water. He thought
the chances that the boy got such a shock were very remote.

The coroner returned a verdict in accordance with Dr. Spilsbnry'a

evidence.

Exhibitions in the Netherlands East Indies, 1921.—
British manufacturers and exporters who seek to develop trade in

the Netherlands East Indies, should be interested in the announce-
ment that the Second Netherlands East Indies Fair is to be held at

Bandoeng (Java) from September 19th to October 9th of this yeir.

The fair will be international in character, and will offer manu-
facturers an opportunity of exhibiting wares of all kinds to a vast

number of potential buyers in the East. Everything that pertains

to industry, commerce and agriculture will be represented at the

Fair, and a Motor Vehicle and Tractor Exhibition will be held

simultaneously in the same town. Preliminary arrangements are

well forward, and a booklet setting forth all details is being pre-

pared by the British Chamber of Commerce for the Netherlands
East Indies, to whom, at 38, Dover Street, London, W. 1, all

inquiries in connection with this Fair and the concurrent exhibition

should be addressed.

Radium Ore in Madagascar.—It is announced in Paris

that radium ore has been found on an island of Madagascar of such

a quality that one gramme of metal can be extracted from 10 tons

of ore,
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Birmingham Ualverslty.—The General Electric Co.,

Ltd., has contributed £1,000 in answer to the appeal of the
I'niversity of BirmiDgham.

Dinner.—Portemouth members of the Electrical Power
EngincerB' Association and the Electricity Supply Commercial Asio-
ciation held their first annual dinner at Kimbclls liestaurant, last

Saturday evening. About 60, including wives and friends, sat

down. Mr. B. Handley, actinfj engineer and manager, Portsmouth
Corporation Electricity Supply, presided, and was supported by
Councillor A. Hemingway, of the Portsmouth Electric Lighting
Committee. Visiting members from Brighton, Southampton, &o,.

were present. After dinner an impromptu programme of songs,
toasts, Sec, was contributed. Mr. P. L. Weir, acting station super-
intendent, Portsmouth electricity works, organised the gathering.

Appointments Vacant.—Electricity accounts and ledger
clerk, for the Hackney Borough Council Electricity Department

;

mains foreman (11()8.), for the County Borouirh of Newport Elec-

tricity Department ; shift engineer, for the Manche.^ter Corporation
Electricity Department. (See our advertisement pages to day.)

Overhead Arc Welding.—Mr. 0. 11. Eschholz, recently
contributed an article to the Electrical li orlil on the above subject.

He states that under the extreme condition of overhead weldinif,

when the force of gravity is opposing the transfer of metal, greater
manipulative skill is required than when gravity partly or com-
pletely assists, as in vertical or downward welding. To convey the
globule which forms on the end of the wire electrode to the plate,

the lifting force must exceed the retaining forces of gravity,
cohesion and surface tension at the wire perimeter. Gravity is

diminished by keeping the globule on the electrode as small as

possible. Experience has shown that the presencs of iron oxide,
iron carbide, manganese, i:c , in the electrode decreases surface
tension and cohesion. These last forces may also be diminished
by the use of small diameter electrodes.

The cycle of deposition in the case of overhead welding seems to
be as follows :—The metal at each terminal is liquified upon the
arc being struck ; the molten electrode assumes a spherical form
due to surface tension

; thi-i globule is enlarged with continufd
application of energy until its upper surface is brought into contact
with the overhead pool, thereby short-circuiting the arc stream, and
causing the lifting forces to act upon it ; forces of surface tension
and adhesion at the contsct area cause the globule to spread over
the plate surface ; as the metal spreads, the area in contact with
the plate, and therefore the lifting forces, are increased, causing
an acceleration in metal transfer ; the?e forces act until the
globule is lifted off the end of the electrode, when the short-circuit
is broken, and the arc reestablished.

It is preferable to select candidal! s for overhead work from
competent downward welders. The training is graduated from
vertical welding, through increasing angles, until finally the
overhead position is reached. The special characteristics of the
arc are fully explained, and the phenomena of metal transfer
demonstrated. Overhead butt joints are prepared in a similar
manner to ordinary butt joints being scarfed from 60" to 90", with
a " free distance " of from iV in. to /r, in. The successful welding
of an overhead butt joint is chiefly dependent upon the complete-
ness with which the initial layer fuses together the apex of the
joint.

INSTITUTION NOTES.

Institution of Electrical Engineers.—South Midland Terri-
TOKIAL Centre.—The annual dinner of the Centre took place at
the Grand Hotel, Birmingham, on Friday last, and was very largely
attended. Mr. F. Forrest, chairman of the Centre, presided.
After the loyal toast, the toast of " The Institution of Electrical
Engineers " was proposed by the chairman, who, speaking of the
increased membership, expressed the hope that the time would
cbme when any person who desired to attain to a position of
responsibility in his profession would have to prove the soundness
of his knowledge and the extent of his training by becoming a
member of the Institution. In responding. Mr. LI. B. Atkinson,
president, observed that this was a "jubilee" of the Institution, in
that it was the fiftieth session. The membership was over 9,000,
and was larger than that of any other Institution. The increase
last year was the greatest for any one year. There were more
than 1,000 rew students in the Institution. Could anything speak
more forcefully of the confidence engineers had in electricity ?

The question of raising the status of engineeis by some mode of
registration had been raised by the Bill of the Institution of Civil
Engineers last year, and would not be allowed to drop ; it might
be desirable to have a discussion on the subject in London.
The relations between the great engineering institutions were
most cordial ; the time was perhaps not ripe yet for
their joint accommodation in one large building, but th«
Institution had given a lead in the establishment of local
centres, and that lead was followed by other Institutions. The
question that occurred to him was whether these local Institutious
might find some common roof, library, and meeting ground, so that
the great expense that attached to the provision of these facilitiej
might be shared and made easier in Iccal centres where otherwi?
it might be impossible. The toast of " The Electrical Industry

'

was propjsed by Mr. Gilbert C Vyle (managing director, Messrs.
Averyg, Ltd.), who urged the importance of manufacturers a/a^

factors buying, as far as possible, in this country. He was afraid

the fetish of cheapness was again gaining influence. It seemri to

him utterly futile, for the sake of the difference in money value, to

pay the foreigners' wages. He hoped thoee in this country who were
placing contracts for electrical gear would look at the quality of

the stuff, and Eot decide altogether upon the question of price.

Amalgamations might do much good by specialising manufiicture
and reducing competition, but they must not make profits at

the expense of the customer ; the profits must be derived
from internal economies and shared with the user. If they
obtained cheap power, they would get uses for electrical gear all

over the country, and he had hopes of the hydro-electric schemes
comirg to fruition. In reply, Mr. P. .1. Pybus (joint managing
director, English Electric Co., Ltd.) commented upon the slowness
with which schemes for the electrification of railways were being
handled in this country. It would be a great step forward if the
Government, working with responsible business men, endeavoured
to find some means for alleviating unemployment by undertaking
really useful works.
Mr. N. B. Eosher, O.B.E., proposed " Kindred Societies and

Guests," and mentioned that it was proposed to hold a joint

meeting of civil, raecbaniral, and electrical engineers in Bir-

mingham to discuss the Severn barrage scheme, Mr. J. D. Wateon

A musical entertainment followed, and brought a very successful
evening to an end.

The annual dinner of the Institution will be held on March .Srd,

at the Hotel Cecil, at 7 for 7,30 p.m. Mr LI. B. Atkinson will

preside.

Liverpool Student.i' SubCestbe.—A joint meeting of the
Institution with the Liverpool University Engineering Society will

be held on February lird, at 7 p.m , at the Laboratories of Applied
Electricity, when Mr. J. A Ribertson, M,I,E,E,, will lecture on
" Lord Kelvin : His Life and Work."
Students' Section —A j oint visit of the North-Eastern Students'

Section of the Institution of Electrical Engineers and the Junior
Institution of Engineers to the Heaton Works of Messrs. C. A.
Parsons A; Co., Ltd,, took place on January 1.5th. Upwards of 100
members availed themselves of the opportunity, and the tour of
the works was carried out in a most thorough manner, a definite

time having been allowed each party in the various shops.

Belfast Association of Engineers,—On January 27th, Mr. Richard
P. Terry read a paper on "The Mechanical Handling and Conveying
of Material," dealing very fully with the advantages and dis-

advantages of various systems.

Brighton Electric Traction and Radio Club This club was
formed recently for the exchange of views and reading of papers
upon the subjects suggested by its title. The radio section will

cover " wired " telegraphy and telephony.

Liverpool Engineering Society At a meeting of the Society,

held on January 19th, Prof. W. Mason, D.Sc , read a paper on
" Impact Testing," describing a number of methods.

The Royal Institution.—On Saturday, February 12th Prof. A.
Fowler commences a cours; of three lectures on "Spectroscopy."
The Friday evening discourse on February 4tti will be delivered by
Dr. A. D. Waller, on " The Electrical Expression of Human
Emotion."

OUR PERSONAL COLUMN,
The Editors invUt eUetrical tngineeri, whtthrr oonneottd uiUk the

teohnioal or the oomvisrcial tide of the profeuion and induttry,

alto eleotrie tramway and railway official!, to keep readers of the

EliSOTBIOAIi BbyIEW posted as to th«ir movements.

The claim of Mr. A. P. Rutbebfoed, late burgh engineer at

Leith, against the Edinburgh Council, is for £6,500, not £500, as

stated in this column last week.
At the English Electric Co.'s Ordnance Works, Coventry, last

Saturday, Mr, F. H. Mesce, of the small tools department, was
presented with a clock on his leaving to take up business on his

own account.

Falkirk Corporation has increased the salary of the electrical

engineer to £650 per annum.
Halifax Tramways Committee has accepted the resignations of

the chairman (Alderman C. F. Spence:), the vice-chairman
(Alderman A. Broadley), and the chairman of the Sub-Committee
(Mr. R, Stirk), which were tendered recently as a protest against
the Town Council's refusal, on two occasions, to accept the Tram-
ways Committee's recommendations with regard to the appoint-
ment of a general manager. The Committee has appointed the
Mayor (Alderman T. Hey) as chairman /iro tern., the other vacant
offices bring left over. The Committee decided to advertise for a
general tramways manager, in accordance with the demand of the
Town Council, and to recommend the Town Council to grant an
hono -rium to Mr. J. U. Caird, traftii; manager, who has been
too ill to attend to duty for sometime, instead of the annual grant
for three years which was previously recommended, and refused
by the Council.
Mr R. L. Acland, M.I.E.E., has joined the staff of Agricultural

and General Engineers, Ltd., of Central House, Kingsway, W.C. 2,

in charge of their electrical interests in the \orth of England,
including the Garrett electrical vehicle.

The Board of Trade J,'iirml announces that Mr G. T. Milse,
H.M. Trade Ciommisjioner, stationed at headquarters, will be leaying
early in February for Trinidad, where he will act temporarily a^

H.M. Trade Commissioner in the British West Indies during the
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absence of Mr. A. J. Pavitt from his post. Mr. Milne will be glad
to meet any representatives of firms who may wish to see him
regarding any matter aflfecting their interests in the West Indies

at the Department of Overseas Trade, 35, Old Queen Street,

Westminster, S.W. 1, by appointment.

Obituary Capt. J. Adams.—We regret to announce that Capt.

J. Adams, of the new cable steamer Lord Xelrin, met with a fatal

accident at Halifax, Nova Scotia, on New Year's Day. He was
formerly in charge of the Anglo-American Co.'s cable steamer
illinia, and was associated with the latter steamer for over 25
years. He was motoring back to his home when, on passing over
a level crossing, an express train smashed into the ear, killing both
the occupants inetantaneously. He leaves a widow and two
children.

Wills.—The late Mr. Theodore Newton Vail, president
of the American Telegraph and Telephone Co. and other concerns,
left property in excess of £1,000,000 in value, of which £46,456
was the gross value of the estate in the United Kingdom. Con-
siderable amounts were bequeathed to universities, technical
colleges and institutes in the U.S.A.
Mr. Franklin Hilton, M.I.O.E., M.I.M.E., chairman of

Browett, Lindley & Co., left £30,3y8 net, and £33,392 gross,

personalty.

NEW COMPANIES REGISTERED.

Santon, Ltd. (1/2,/ 31).—Private company. Registered
January 21st. Capital, £'4,0UU in £1 shares. To take over the business of
electrical engineers carried on by H. C. Sanders, J. K. Fulton, R. C. Taylor
and C. W. Buckley at 34, Bridge Street, Newport, as the " Santon Engineer-
ing Co." The first directors are: H. C. Sanders, 34, Bridge Street, New-
port, Mon. ; J. F. Fulton, 40. Bryngwyn Road, Newport, Mon.; R. C. Taylor,
22, Bryngwyn Road, Newport, Mon.; C. VV. Buckley, 19, Stockton Road,
Newport, Mon. Secretary : R. C. Taylor. Regist..red office : 34, Bridge
Street, Newport, Mon.

Scottish Electric Lamp Repairing Co., Ltd. (11,582).^
Private company. Registered in Edinourgh January irth. Capital, £15,000
in £1 shares. To acquire a licence granted or to be granted by the Allies
Electric Lamp Repairing Co., Ltd., London, to use certain patents, machinery
and appliances, and to carry on the business of manufacturers, importers,
exporters, repairers and fitters of and dealers in electric lamps, &c. The
subscribers ^each with one share) are : C. Cochran, 55, West Regent Street,
Glasgow, solicitor; Jessie Allan, 55, West Regent Street, Glasgow, typist.

The first directors are: W. Crawford, Alma, Potterhill Avenue, Paisley; and

J. M. Scott-Maxwell, Baillieston House, Baillieston. Registered office : Aber-
corn Lamp Works, Niddry Street, Paisley.

Ozonair Flour Mill Ventilating Co., Ltd. (172,619).—Pri-
vate company. Registered January 15th. Capital, £1,300. in £1 shares. To
carry on the business of manufacturers of ventilating installations, &c. The
subscribers (each with one share) are ; H. Audsley, 15, Belmont Terrace,
Grackenedge. Dewsbury, clerk; C. Halstead, Ash Villa, Belle Vue Road.
Sandal, Wakefield, clerk. The first directors are to be appointed by the

subscribers. Ozonair, Ltd., may appoint one director during the continuanc«
of the licence granted to the company. Solicitor : W. H. Kingswell, 36,

Wood Street, Wakefield.

Unique, Ltd. (172,640).—Private company. Registered
January 17th. Capital, £500 in £1 shares. To carry 'on the business ol

manufactua^rs of and dealers in lamp shades, electric and gas globes and
fittings, ic. The permanent directors are : D. A. Abrahams, Maitland Cot-
tage, Earlham Grove, Forest Gate, Essex; H. F. Kean, 50, Northumberland
Avenue, Wanstead, Essex. Secretary ; H. F. Kean. Registered office : 25,
Shaftesbury Avenue, W.C.

Rail Welding Co., Ltd. (172,636).—Private company.
Registered January 17th. Capital, £30,000 in £1 shares (10,000 10 per cent,

cumulative preference). To take over the business of a rail welder carried

on by E. Jacob at 119, Victoria Street, Westminster, and at Upper Kenning-
ton Lane, S.E., as the "Rail Welding Co." The first directors are: E.

Jacob, 11, Chalcot Gardens, N.W.; F. S. A. Lowndes, 9, Barton Street, West-
minster; A. P. Strohmenger, Canal Court, Sunningdale, Berks. Registered
office : 119, Victoria Street, Westminster, S.W. 1.

Aladdin Lamps (Midlands), Ltd. (172,644).—Private
company. Registered January 18th. Capital, £35,000 in £1 shares (25,000

preference). To take over the business of electric lamp manufacturers and
agents carried on by the New Process Electric Lamp Co., Ltd., at Sherborne
Street, Birmingham, and elsewhere, including the benefit of an agreement
with the Aladdin Renew Electric Lamp Corporation, Ltd., of a licence thereby
to be granter wi*h the right to purchase a certain electric installation and
plant of Tr''.M Works, Ladywood. Birmingham, &<:. The first directors are

:

S. Coxon, 20, Calton ."ivenue, Wavertree. Liverpool; W. A. Williams, Whin-
moor, Jubilee Road, Fdrmby

; J. T. Jones, 67, Lord Street, Liverpool. Quali-

fication, £100. Registered ofSce : Sherborne Street, Birmingham.

Tully Gas Plants, Ltd. (172,091).—Registered Januarv
19th. Capital, £1,50,000 in £1 shares (100,000 8 per cent, cumulative parti-

cipating preference shares and 50.000 ordinary), lo acquire the undertaking,
assets and liabilities of Bale and Hardy, Ltd., and to oarry on the business

of contractors, electricians, electrical and gas engineeri, founders, smiths, &c.

Purchase consideration. £43,650. payable in shares. The first directors are :

C. B. Tully, Grey House, Carlton-on-Trent, Newark; P. P. Sandford, 8,

Philllmore Gardens, Kensington, W. 8; J. W. Tully, 39, Penywern Road,
Earl's Court. S.W.; Lt.-Col. H. Thorpe, Coddington Moor, Newark. Mini-

mum cash subscription, seven sh-ares. Qualification (e.xcept first directors),

£100. Remuneration, £100 each per annum (chairman, £135), free of income
tax. Solicitor : G. E. Bruce Millar, Pomeroy House, 28a, Basinghall Street,

E.C.

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

H. W. Smith & Co. (1920), Ltd.—Mortgage dated
December 9th, 1920, to secure all moneys due or to become due from company
to Lloyd's Bank. Ltd., not exceeding £50,000 charged on certain freehold pre-

mises at Lydbrook Junction, GIos.

Patex, Ltd.—Issue on December 30th, 1920, of ^S50 de,
bentures pait of a series. (Previously issued, £1.100)

Yorkshire Cable Co., Ltd.—Debenture dated December
Sf8rd, 1920, to secure all moneys which the mortgagees may be call^ upon
to pay ftnder a guarantee tp cijmpany's bankers, not exceeding £7,00f).

East Anglian Electricity, Ltd.—Particulars of ^10,000
second mortgage debentures authorised January 4th, 1921; whole amouat
issued; charged on company's undertaking and properly, present and future,
including uncalled capital.

Minehead Electric Supply Co., Ltd.—Trust deed dated
December 31st, 1920, to secure £12,000 debenture slock charged on leasehold
property at Alcombe, Somerset, and company's other assets present and
future, including uncalled capital. Trustees : H. D. Leather, East Parade
Chambers, Leeds; F. Rishdon, Williton, Somerset.

Park Royal Engineering Works, Ltd.—Satisfaction to the
extent of £-2,000 on November 23rd, 1920, of second mortgage debenture
authorised May 10th, 1915, securing any moneys up to £2,000 which may be
paid undwr a guarantee to the company's bankers.

Marsh Bros. (Electricians), Ltd.—Mortgage dated
December 31st, 1920. to secure all moneys due or to become due from com-
pany to London Joint City and Midland Bank, Ltd., charged on the Sheffield
Electrical Works.

Ebonestos Insulators, Ltd.—Particulars of ^£20,000 deben-
tures authorised January lllh, 1921; whole amount issued; charged on com-
pany's undertaking and property, present and future, including uncalled
capital.

Engiaeering Equipment Co. (1919), Ltd.—Issue on Janu-
ary Oth, 1921, of £500 debentures, part of a series already registered.

Hudson's Electrical Engineering Co., Ltd.—Particulars of
a.OOO debentures authorised December 30th, 1920; whole amount issued;
charged on the company's undertaking and properly, present and future, in-

cluding uncalled capital.

Wigan ElectrO'Metallurgical Works, Ltd.—Debenture
dated December 20th, 1920, to secure £186 10s., charged on company's under-
taking and property, including uncalled capital. Holders : British Thermit
Co., Ltd., 49-51, The Albany, Old Hall Street, Liverpool. Particulars of

£1S,000 debentures, authorised by resolution of even date, also filed, whole
amount issued, charged on above mentioned property.

Siemens Brothers & Co., Ltd.—Satisfaction to the extent
of £33.400 on January Isl, 1921. ol debenture stock dated January 15th, 1918,
securing £1,330,000.

Westminster Electric Supply Corporation, Ltd.—Satisfac-
tion in full on March 1st. 1920, of debentures dated March 1st and March
29lh, 1898. scH:uring £250,000.

Pritchett and Gold and Electrical Power Storage Co., Ltd.
—Satisfaction in full on December 31st, 1920, of d.jbentures dated November
14th, 1916, securing £10,000.

Nairobi Electric Power and Lighting Co., Ltd.—Satis-
faction to the extent of £1,000 on December 31st, 1920, of debentures dated
September 10th, 1913, and July 26th, 1915, securing £20,000.

CITY NOTES.

Tlie annual meeting was held on Janu-
Adelaida Electric ary 19th at Winchester House, B.C., Mr.
Supply Co., Ltd. J. B. Braithwaite, M.I.E.E., presiding.

The chaii-man said thai on the whole they

had reason to congratulate themselves upon the result of the

working of the company for the past year in view of the

exceptional conditions in Adelaide as in other parts of Aus-
tralia. The year opened with the great seamen's strike,

which was settled just at the beginning of their financial

year. That was followed by the marine engineers' strike,

which caused restrictions to be issued by the authorities which
had the effect of reducing their output during the month of

February by about 40 per cent. The gross revenue had in-

creased by i46,793, about 25 per cent. That was fairly satis-

factory, but the expenses had also increased considerably.

Generation costs increased by ;£'22,897; distribution was about

i£900 up, and repairs and renewals cost them ^18,174, as

against ±'13,208, whilst general charges, which included taxes,

insurance, &c.. showed an increase of i;5,800. In round
figures while the revenue had increased by about £50,000,

expenses had gone up by some £34,5(X), leaving them with

only about ^612,760 additional profit. During the year they

comiecteil 4,4'26 additional consumers, raising the number to

20,475, a very satisfactory increase. They had an increase

of 4,222 in kW. as compared with an increase of 3,040 kW
the previous year; while the sale of units had increased by
rather over 3 millions to 14.4.34,0(K1. He had no doubt that

had it not been for the strikes they would have passed the

15 millions mark last year. The miles of streets supplied had

increased from 500 to 525, which was about their normal rate

of increase. Application was made to the South Australian

Government Prices Regulating Commission for permission

to increase their rates to meet the increased charges of coal,

labour, &c., and they granted them an increase of 15 per cent.

Th« special night tariff which they had adopted was making
a Jittle progress. The number of consumers had risen from

95 to 150. which showed that the concession was being appre-

siated. On the whole, he thought they would agree that the

business had stood up against the difficulties it had had to

contend with, better perhaps than might have bean expected.

That was due very largely to the loyalty, zeal, and energy

of fche local directors in Adelaide, and of the staff. Some
progress had been made with the new power house at Osborne,

Port Adelaide, although thev had not spent much money.

Altogether they had spent about £'21,000 on that work, and

everything went to show that they would soon be able to

gat "to work on erecting the power house, and they had

placed orders for a considerable amount of plant which would

Involve the raising of new capital in order to pay for it.

Diipiflg the year they had spent £133,400 on capital account,

ana the cost" of the undertaking now stood at £1,025.000. As

he had said, it would be necessary to raise further capital

dju-iag the year, but it would be raised in Australia. Aii

^r of ordinary shares was going to be made on February
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Ist at '258. per share, lliey Lad got 150,0(JO of those shares
available, and they considered that that would yive them
sufficient money for the current year. He was IcMjkiut,' for-

ward to the completion of the Adelaide power house to mark
a great eixx;h in the development of the business, as it would
enable them to supply in bulk.

Mr. R. S. Sellou .seconded the motion.
Replying to a shareholder, the chau'mau said that the

English shareholders would liave the same rights as the
Australian shareholders in regard to the new i.ssue of shares
if they cared to exercise them.
The report was carried.

Subsequently an extraordinary meeting was held, when the
chairman proposed a series of resolutions providing for the
transfer of the control of the conipi.ny to the Adelaide
board. He remarked that the course had been forced upon
them owing to the action of the Government with regard to

the question of income tax. The English Government had in-

sisted upon income tax being paid here on profits earned
entirely in Australia. It was quite reasonable that the Aus-
tralian shareholders, who formed the majority of the share-
holders, should object to paying their own tax in Australia

and British income tax as well. The board had done theii-

best to try and bring home to the Government the injustice

of such a procedure, but beyond getting a small concession
last year, they had not been able to get the injustice altered.

Resolutions for removing the control of the company to

Australia had already been passed by the Colonial share-

holders. Fortunately they had a most excellent board in

Adelaide on whom they could thoroughly rely to look after

their interests. If the resolutions were carried they would
effect an immediate economy of about i612,O0O a year for the
benefit of the shareholders.

Mr. A. F. Farish seconded the resolutions, which were
opposed strongly by two holders of " A " preference shares
on the ground that removing the control of the company from
London would depreciate, their holdings; but eventually the
resolutions were carried.

For the year ended June, 19'20, the net
Costa Rica earnings in Costa Rica were £24,519,

Electric Light against f 14,.328 for the previous year. The
and Traction net profit for the year was i612,691, against
Co., Ltd. a loss of f2..549 for the previous year. The

deficit of £13,022 i.s reduced to £330. The
gold premium has averaged 160 per cent, during the year, as
against 315 per cent, in the previous year, and 112 per cent,

(the normal equivalent of the gold " colon ") in the year
(1913-14) before the war. At the last-mentioned rate the net
profit in Costa Rica for the year under review, which amounts
to 0318,670.43, an increase of 021,365.08 on that of year
ending June, 1919, w^ould have been £30,063, as against

£24,519, the difference between the current and normal ex-

change representing a loss of £5,544. The hope expressed by
the directors in last year's report that they might resume
payment in cash of the 5 per cent, debenture interest on
June 30th, 1920, was realised, and the interest due on
January 1st, 1921, was also paid in full. The directors had
hoped to be able to pay off the fir.'^t of the deferred warrants
(that dated January, 1918). but they are informed by the
trustees that the latter cannot consent to this payment at

. the present juncture.

The directors' report for the year ended
British Columbia June 30th. 1920. shows that after deductmg
Electric Railway £164,745 for depreciations, sinking fund,

Co., Ltd. and renewals, and £13,000 for corporation
profits tax, the net revenue from all sources

was £412,327, plus £6.258 brought forward, making £418,585.
Debenture interest absorbs £132.339, dividend on the 5 per
cent, cumulative perpetual preference stock for the year
£72,(XX). interim dividend at 3J per cent, on tlie preferred
ordinary stock for the year £65,032, and interim dividend at

3i per cent, on the deferred ordinary stock £65,0132, leaving
available for further distribution £84,181. From this the
directors recommend a final dividend on the preferred ordinary
stock at the rate of 23s. per cent, per annum, free of tax,
making £4 13s. per cent., free of tax, for the year, £21,368,
and a final dividend on the deferred ordinary stock at the
rate of 548. per cent, per annum, free of tax, making £6 4s.

per cent., free of tax, for the year. £.50.167, leaving £12,646
to be carried forward. Taxation continued to increase rapidly.
The following statement shows the amounts paid for the
year 1920, as compared with the previous vears of 1919 and
1918:-

•11)18 1!)19 1920

Dominion Govern
Provincial Goi

Land Tax
Municipal Tax.

Revenue .Tnd Propei
21.100 97,477 101.000

^
In last year's report it was staleil Ih.it a Public

sion had been established in British Columbia entrusted
re|;>ulating the rates charged by the company for its

$288,581 $373,098

; duty o(ith

ent of the

July 7th. 1919, the rai

of the Province of Br
referred to above, to

Railway Board.

the
publ'

f^ominion of Canada, passed
had passed from the jurisdict
the Public Utilities Commissi
of Canada and of the Domin
la<I year'a report thai it was anticipated that legislation bv the Domin
Parliament, reversing the amendment of 1919, would be passed early in 1920
lh« eflect of which would be to return the company's railway! to th;
jurisdiction of the Public Utilitiei Commiasion of British Columbia. Ai ami
cipated, legislation of thia charactw waa passed by the Dominion ParliamenI

I Railwav Act of th

ways of the rompan
tish Columbia and o
that of the Dominio:

,xpl;

on July 1st, 1U20. and the result, as indicated, would have been again to plaoa
quolion- relating to Ihc compariy'i railway in the hand,, ol the Public
Llililics Commission ol British Columbia, but lor the fact that somewhat
larli.r— in .'Kpril, 1920—the Parliament ol British Columbia had repealed the
Public Utilities Act of British Columbia, thus abolishing the Public Utilities
Commission, Riving as their reason (or so doing that, aa the alTairs of the
r.iilway had passed under the jurisdiction of the Dominion Railway Board, a
Public Utilities Conmiis^iun in British Columbia was no longer required. As
rln- consequence of these events would have been to leave the company with-
out any authority to whom appeal could be made (or the regulation of rates
and fares, a provision was incorporated in the Dominion Act of July 1st, 1920,
providing for the retention of the company's railways under the Dominion
Railway Commission for one year from the passing of the \cl, viz., until

July 1st, 1921. The questFon as to what authority will regulate rates and
lares after July 1st, 19-21, is undecided and is engaging the attention of the
directors, who are hopeful that some s.itisfactory arrangement may be arri^'^l

at.

The net earnings of the company for the first five months
of the current year, compared with those of the year under
review, are as follows:—

1919. 19'20.

July
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stock Exchange Notices.—Tlie loUowinj; have been ur-

dered to be officially quoted ;
—

General ElectVio Co., Ltd.—78,641 ordinary shares of i'l

each, fully pmU (Nos. -2,033,335 to -2,111,975); and i'i.Sgi 7^
per cent. " B *' cumulative preference shares of £1 each,
lully paid (No.s. l.GUU.UUl to l,ti-22,891).

Hurst. Nelson & Co., Ltd.—2U(J,U0U ordinary shares of ^1
each, fully paid (Nos. 1 to •2(.KJ,U00).

Lancashire Power Cou.struction Co., Ltd.—4UU,(JII0 6 per cent,

(income tax free up to Gs. in the £) cumulative convertible
lust preference shares of £1 each, fully paid (Nos. 1 to

4UU,000).

London Electric Wire Co. & Smiths, Ltd.-^(X),000 7h per
cent, cumulative preference shares of £1 each, fully paid (Nos.
I to 400,000).

Mississippi River Power Co.—$648,300 first mortgage 5 per
cent. 40-vear gold bonds (Nos. C3,7(J6 to 3,9.58 of $100, D13,002
to 13,067 of $500, and M16,3-21 to 16,916 of $1,000).

Petters, Ltd.— 112,500 ordinary shares of £1 each, f«llv

paid (Nos. 1 to 112,.500) and -2I.KI.000 7i per cent, cumulative
preference shares of £1 each, fully paid (Nos. 1 to 200,01.10).

A Swiss Investment Company.—The directors of the A.G.
Columbus fur Elektrische Lnterneluuungeu, of Glarus, re-

porting on the year 1919-'20, state that the company's subsi-
uiary—the Compania Italo-.\rgentino de Electricidad, of Buenos
Aii'es—experienced a rapid increase in revenue in the past
financial year, paid a dividend of 7 per cent., as against G per
cent, in 1918-19, and raised its share capital to 1,000,000 dollars.

The Swiss company, which participated in the augmentation
by the conversion of a jiart of its loans to the Argentine com-
pany into new shares, proposes to pay a dividend of 7 per
cent, out of net profits of 2,74O,0(X) fr., being the same rate
as in 1918-19, when the net profits ainnunted to 2.-2.5O,0OO fr.

Shanghai Electric Construction Co., Ltd.—With a view
to bringing the capitalisation of the company more neai'ly

into accord with the value of its undertaking, the directors

have decided to recommend an increase of capital from
£320,000 to £400,000. and the capitalisation of £80,000 of

undivided profit, by issuing as a bonus 8,000 fully-paid shares
of £10 each (giving one new share for every four shares now
held). The new shares will not rank for dividends payable out
of the profits for the year 19'20. The du'ectors have declared

a second interim dividend of 6 per cent. (12s. per share), less

income tax (payable on February 1st), in respect of the year
1920.

Chatham & District Light Railways Co.—The report for

1920 shows that the revenue was £90,716, and the expenses
were £69,174. After deducting from the balance, rent of

Rochester Corporation lines, £3,744, interest £'2,403, and £6,(X)0

depreciation reserve, the balance is i'9,395, plus £3,393 brought
forward. Dividends of 5 per cent, on the preference and
ordinary shares are paid, and £1,609 is carried forward. There
was an increase of £11.876 in revenue and £16,559 in expenses,
as compared with 1919. £842 was expended on deferred
repairs. The investments have been written down to market
value as at December 31st, 1920.

East London Railway Co.—The report for 1920 shows
total gross receipts (estimated) £101,343 ; 56 per cent, of

£101,343 would give the company £56,752 instead of the
minimum rental of £30,0(X) per annum. Warran-ts have been
posted for the six months' interest on £ii per cent. (White-
chapel Extension), first (3J per cent.), and second charge £4
per cent.. Glass " A " debenture stocks, also for 10s. per cent,

for one year on the .second charge £4 per cent, debenture
stock Class " B."

Yorkshire (West Riding) Electric Tramways, Ltd.—The
report for the year ended December 31st, 1920, shows, after

providing for debenture interest, a net income of £28,676.

Adding the amount brought forward, the available balance
is £30,062. Dividend at 6 per cent, per annum, less tax, on
6 per cent, cumulative preference; to renewals, depreciation,

and reserve fund, in lieu of accident insurance, £20,347.

—

Financier.

Companies Struck off the Register.—The undermentioned
companies have been struck on the register and are dis-

solved :
—

British Pramelheus Co., Ltd.

Oeaphone Co., Ltd.
Hemming Conduit Grip, Ltd.
Llanelly .Motor & Electrical Engineering Co., Ltd.

British Mannesmann Tube Co., Ltd.—.A large majority
of the shareholders of the company having accepted the offer

of Baldwins to effect an exchange of shares, the directors of

both companies have decided to complete the provisional

agreement establishing a fusion of interests.

Montreal Light, Heat and Power Companies.—The
Financial Times states that the following dividends haye been
declared : 5 per cent, on Montreal Light, Heat (t Power
Consolidated shares, and 8 per cent, on Montreal Light, Heat
and Power Co. common shares for the quarter ending Janu-
.nry 31.st.

J on th« common
31st at the rate of

iry ,ii.st.

Kamlnistlqula Power Co.—Dividend
itock for the quarter ending January !

3 per cent, per annum.

Elliotts' Metal Co., Ltd.—Interim dividends, less tax, o
5 per cent, per annum on preference shares and Is. per shan
on ordinary shares.

Metropolitan Railway Co.—The directors recommend,
subjecS to final audit, a dividend on the ordinary stock for
the past half-year at the rate of 2 per cent, per annum,
making li per cent, for the year, carrying forward about
£15,500, after placing £.50,000 to general renewals fund.

Gwynnes, Ltd.—Dividend for the eight months to Sep-
tember 30th, 1920, at the rate of 5 per cent, on tfie preference
and 10 per cent, on the ordinary shares, £46,980 to carry
forward.

Vera Cruz Electric Light, Power & Traction Co.— Divi-
dend, o per cent., less tax.

STOCKS AND SHARES.

Tuesday Evkning.

I^AST week there was a good ileal uf buoyancy about the
markets, more particularly those for gilt-edged stocks. This
week, tne wheel has turned in the other direction. In the
House K is said tUat clients are beginning to get uneasy at
the prospect of the Trades Unions and the Labour Party de-
cliumg to fall in with the Government's scheme for dilution,
whereuy unemployment could be reduced, and work could
be spread over a wider area. Possibly a simpler explanation
IS to be found m the fact that the remarkable jump in the
price of the War Stock brought in a good many sellers.

Moreover, the discounting of a fall in the bank Rate was over-
done, and at the beginning of the present week there was
some little hint that, after all, money might not get cheaper
for some time longer than the prophets had anticipated who
put the end of this month as the latest date at which the
7 per cent. Bank Rate would be retained.

Nevertheless, investment stocks are holding their prices
very well on the whole. The closing of the lists for the new
W. T. Henley shares, before the advertised date for doing so,

shows that there is plenty of money available for subscrip-
tion to tempting offers even in the industrial world. We
understand that the Melbourne Electric Supply Co. contem-
plates an issue of 8 per cent, preference shares of £5 each,
and that the issue price will be arranged at about 95s. Quite
a number of new issues which were made towards the end of

last year, and which were left substantially in the hands of

underwriters, are being absorbed, and prices naturally tend
to improve.
Gas Light & Coke stock fell heavily, on the announcement

that the price of gas was to be put up, but this has not
affected any of the shares in the electric lighting list. It

ought, of course, to have a strengthening effect, in that the
electric undertakings are not bound by any sliding scale

arrangements whereby dividends must be reduced if the price
of the illuminant goes up, and vice versa. If the electric

lighting companies increase their charges, this might have a
favourable effect upon dividends. There are buyers about of

City of London i^reference at I6s. 3d., and Newcast!e-on-Tyne
5 per cent, preference are wanted at 12s. 6d.. the company's
7 per cent, preference being also in demand at 18s. 3d.

Bournemouth and Poole 4i per cent, first preference can be
sold at 54, and the company's 6 per cent, second preference at

a pound per share higher; the ii per cent, debenture stock
can be placed at 56, and British Electric Traction 5 per cent,

debenture stock is im^uired for at 59. Debenture stocks of

the various electricity companies are in short supply. It may
be useful to holders if we set out a short list of those more
particularly -.yanted, with the prices which can be obtained.
The latter can probably be improved upon, especially in those
cases where there is little stock in the market. The follow-

ing list is confined to debentures and debenture stock only :
—

Company.
Anglo-Argentine Trams

ditto

Auckland Tram
Charing Cross, West End & City

Chelsea
County of London
English Electric Sinking Fund 1st

Mort
London Electric Supply 1st Mort. ...

Metropolitan Electric 1st Mort.
North Met. Elec. Power Supplv
South Met. Elec. Light 1st Mort. ...

Toronto Power

Interest. Price.

4 p.c. 57
5 p.c. o6i
5 p.c. 87

4 p.c, & a p.c. 67

4J p.c. 75i

4k p.c. 66

5J p.c. 82
4 p.c. 70

4i p.c. 54
5 p.c. 55

4J p.c. 69i
4i p.c. 03

The Metropolitan Railway's increased dividend of 2 per

cent, making li per cent, for the year, against H per cent,

for the previous twelve months, had a strengthening effect

upon the Underground list. Districts have risen to 16i.

Metropolitans themselves are better at 22. London Electric

ordinary rose to 2i. Underground Electric £10 shares at 2

are i higher, and the Income Bonds at 66i show a gain of 3

pomts. Electric railway stocks, unlike those of the steam

stocks, offer a fair amount of resistance to the general heavi-

ness which, in the early part of the week, made itself felt in

the Stock Exchange.
Metropolitan Electric shares are i better at 2J, and West-

minsters at 5i have added a similar fraction. Manufacturing
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shares are quiet, with Oromptons a weak market at 13b. 9d.
The company's 6 per cent, preference Bhares are lower at

163. 9(1. Briti.sh Electric TVansformer preference hardened tn

]6s. 3d. Mctroiiolitaii-Vickers preference at J J3/J(j have lust

fhe greater part of the rise gained last week, and the ordinary
shares are easier at 18s. 9d. Balxock it Wilcox eased off to

•2J, and Edison.s are offered at lis. Ud.—possibly a little

cheaper. Yorkshire (West Riding) Electric IVamways reports
a net revenue for last year of .t''iS,7(KI, Ix'ing a decrease of
nearly £14,0(10 as cunipared with UMi). The preference divi-

dend is tu be paid, but nothing is carried forward.
In the telegrapia market the debenture stocks are in de-

mand. Eastern Telegraph •! per cent, debenture stock at (mH
and Eastern Extension 4 jx^r cent, debenture at a point lower
are both better on the week. The ordinary stocks have also

improved. Globes have risen to 1.5J, Westerns and Chinas to

the same price, while Eastern ordinary remains at 1545.

Anglo-.Vmerican Telegraph preferred and deferred :ire both
I)€tt«r, the latter adding | and the preferred gaining 3 points

at 78J. Great Northerns at 'ili are a point up, but on the
other hand, West India and Panama shares are flat at lis. 3d.

United River Plate Telephones at 65 are 5s. to the good.

Marconis have weakened to '2 J/16, the preference to £)i and
Marines to '25s., while the Radio shares remain almost un-
changed at lis. 3d. and 8s. 3d. for preferred and common
respectively.

Victoria Falls ordinary at 9s. are a little better. Mexico
Trams at 40i are 2J higher, and the Sixes at 27J gained a

point. No change has occurred in the British Columbia Elec-

tric group. Rubber shares are dull and heavy, owing to the

price of the raw stuff having gone back to nearly Is. per lb.,

and in the armament market, movements are mostly down-
wards in consequence of the uncertainties provoked by the

labour outlook.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Elrotbicity Compamikb,

Dividend Price
y • s Jan. 25, Yield
1918. 1919. 1991. Rise or (all. p.o.

Brompton Ordinary 8 13 6J - £10 4 4

Charing Cross Ordinary .... 4 7 B» — 10

do. do. do. ii Pre(, .. 4) 4) 2j — 8 3 8
Chelsea 8 4 Si — 6 8
City of London 8 10 l,i — 8 13 9

do. do. 6peroent. Pref. .. 8 6 17/6 — 6 17 3

County of London 7 8 7* 10 13 4

do. do. 6 per cent. Pret. 6 6 71 — 7 16

Kensington Ordinary .... 6 7 8| — 9 6
London Electric Nil 2J |

— 10
do. do. 6 percent. Pret... 6 6 2j — 10 18 3

Metropolitan 5 6 2a -i- i 10 8 8
do. 4J per cent. Pret. .. 4J 4^ 3

A

— 8 16 8
St. James' and Pall Mall .. .. 10 13 6i — 9 13
South London 6 6 3J — 9 13
South Metropolitan Pret 7 7 13/9 — 10 8 8
Westminster Ordinary .... 8 10 64 + i 9 17 6

TeLEORAFHS AMD TeLIPHONKS.

Anglo-Am. Tel. Pref 6 6 78* +3 13 10
do. Oef 88/6 IJ 16S -^ a 9 la 6

Chile Telephone 8 6 ejxd — 'B 4 4

Cuba Bub. Ord 7 7 6« -i '10 15 4
Bastem Extension 8 10 15k -I- | 'll 9
Eastern Tel. Ord. 8 10 164jxd — 'O 9 6
Globe Tel. and T. Ord 8 10 16* -^ g '6 9

do. do. Pref 6 6 8| + i 6 17 3
Great Northern Tel 32 22 3i* +1 10 4 8
Indo-European 13 10 80' - H 6 8
Marconi 36 36 2,'. —

i>5
—

Oriental Telephone Ord 10 13 9fj — 'S 4
United R. Plate Tel 8 8 6J +i 'B 10 8
West India and Panama .. .. 1/3 Nil ,;;

— « Nil
Western Telegraph 8 10 15J + | »6 9

Horn Rails,

Central London Ord. Assented .. 4 4 43* — 9 4 4
Metropolitan 1 U i2 41* 6 16 4

do. District .. .. Nil Nil 16* -H' Nil
Underground Electric Ordinary Nil Nil 2 + i Nil

do. do. "A" .. Nil Nil 6/ii -Ked. Nil
do. do. Income .,6 4 b6J -t-3 —

FoBEiaN Trahs, fto.

Anglo- Arg. Trams, First Pref. .. Nil 6* 2j xd — 10
do. do. 2nd Pref. .. Nil Nil SJ - Nil
00 do. 6 % Deb. ..5 6 67* -H 8 18 10

Brazil Tractions .. .Nil Nil 3/ — Nil
British Columbia Elec. Rly. Pfce. 5 6 65xd — 9 1 10

do. do. Preferred 2* 6 64* — «8 9 9
do. do. Deferred Nil 3 61* — '11 8 4
do. do. Deb. .. 4i 4} 64* — 7 16

Mexico Trams 5 percent. Bonds.. Nil Nil 40* +i}. Nil
do. 6 per cent. Bonds,. Nil Nil 37* +1' Nil

Mexican Light Corhmon .. .. Nil Nil 13* — Nil
do. Pref Nil Nil 31* —1 Nil
do. 1st Bonds.. .. Nil Nil Oi* —1 Nil

MANtTFAGTDRINa COMPANIES.

Baboock A Wilcox 15 16 Si —
^.> "6 13 4

British Alomlnlom Old 10 10 J — " 11 8 6
British Insulated Ord 13* 16 l| — 9 6 10
Callenders 36 16 Ig — .10 18 2

6* Pref 6* 6* 17/6 — 7 8 7
Castner-Kellner 20 17 2J — 7 13 9
Crompton Ord 10 10 13,9 -3/- 1111
Edison.dwan .. . ..10 10 12/6 — —

do. do. 5 per cent. Deb. ..6 5 70 — 7 2 10
Electric Construction .... 10 10 | — 11 8 6
Gen. Elec. Pref 6* 6* 18;- — 7 4 6

do. Ord 10 10" 1,' — '8 4 8
Henley 26 16 I4 — 10

do. 4JProl 4* 4* Si +i 6 18 t
India-Rubber 10 10 i — —
Met.-Vickers Pret — 8 IfJ + f, 8 16 4
Siemens Ord 10 10 lA — ''

'9 8 2
Telegraph Oon 90 30 21* — 'e 11 8

* Divideods paid tree ol looome Tax,

MARKET QUOTATIONS.
It ihonld be remembered, in making me of the figore* appestrini;
in the foUowini: list, that in gome ca«e« the prices are only treneral,
aud they may vary according to quantitiei and other oiroumatanoet.

Tueaday, January 28th.

CHEMICALS. Ac.
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THE PHYSICAL SOCIETY'S EXHIBITION.

{Concluded from page 73).

Mr. H. W. Sullivan exhibited a selection uf interesting

apparatus and instruments, including Cox's selenium ampli-

lier for use in connection with submarine telegraphy, which
was shown in operation; its novelty should make the appara-
tus of general interest, although two modified sets have been
in operation at one of the Pacific Cable Board's stations for

some years. The instrument is used to increase the working
speeds of submarine cables by amplifying the very attenuated

Pig. 6.—DwciR.^M of C'

Selenium Amplifier
Pig. 7.

—

Dugr.a.m
Selenium Cell.

signals received at high speed sufficiently to operate ordinary
recording or relaying apparatus. It is illustrated in

fig. 6. A beam of light from the source L is projected on the

mirror of the receiving galvanometer G, and thence to a paii-

of selenium cells scj, se,, which are arranged as a pair of

bridge arms. With the galvanometer at zero, the surface

of each cell is half light and half dark and the bridge system

on long cables; the various pairs are connected as a series of
bridges in parallel, two such pairs being illustrated in lig. 7.

Fig. 8 shows a working cell of '24 paii-s of sections, the total

-selenium surface being 4 by 4 in. The termmal bar t is

common to all sections, and the bars Ti and T, are connected
respectively to the right and left-hand sections of each pair.

In the latest pattern all three terminal bars are cut in halt
so that a group of selenium sections may be placed in all

four bridge arms, a small adjusting slide resistance at one
apex of the bridge is then the only idle resistance m the
circuit. The success of the system is due to the improved
" plate " or built-up type of cell used. It has proved, during
more than six years' continuous working, to be reliable, and
it does not appear to deteriorate if correctly made. Its work-
ing resistance in the amplifier is about 1,000 ohms for each
of the four groups of sections, or 4,000 ohms per sq. in. of

surface. The inertia is compai-atively small, and its effect is

eliminated from the instrument a by shunting A with an
inductance. C«lls of this type can be made in smaller sizes

for other purposes and sub-divided or not as required ; they
will respond satisfactorily to telephonic frequencies. AmpU-
fication is generally adjusted by varying the voltage of the
cattery b; with B = 100 volts, L = 100 c.p., and the cell placed
about 1.5 in. from the galvanometer mirror, the energy apphed
to the galvanometer may be amplified ten thousand times in

the instrument a. An amplification of forty thousand may be
obtained By making l = 500 c.p., b = 150 volts, and in some
cases sub-dividing the cell further. In ordinary practice in

submarine telegraphy an amplification of 1,000 to 5,000 is

usually sufficient to work a good Morse relay. The high
amplification has enabled a simple and accurate method of

correcting for earth currents and other causes of zero varia-

tion to be applied. An auxiUary relay in the selenium-bridge
circuit controls a motor-driven rheostat which adjusts the
balance of this bridge circuit so as to comi)ensate for any
zero variation in the system whether due tti earth currents

or other causes.

The novel single-valve amplifying receiver for extra wide
wave-length range (600 to 20,000 metres) was shown for the

first time at the exhibition. The set is seh-contained, the

aerial and earth leads being brought direct to it; the only
apparatus required external to the set are the 4-volt accumu-
lators, 50-volt anode dry battery, and a pair of high resistance

telephones. Single-circuit tuning is employed, the inductance
being a continuously variable multi-coil variometer, tig. 9,

in which an exceedingly high range of mutual inductance varia-

tion is obtained. The coils of the variometer are very flat

Wit^uAtC'*
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iriBtruLLieut. The variometer is used in conjunction with an
adjustable bank of fixed condensers which may be placed
either in series or in parallel with the variometer by means
of a series-parallel switch giving the wave-length range stated
above. The variometer is also fitted with a set of reaction
windings which are embedded in the disk d., and rotated
relatively to the main inductance on a spiudle concentric with
the spindle of the latter, the two operating handles H, and Uj
being conveniently placed one above the other. The mutual
inductance between the variometer coils and the reaction coils

(the latter being also changed by the long-short wave switch
s) may be adjusted to such values as will produce self-oscilla-

tion of any frequency corresponding to wave-lengths between
GttO and 20,000 metres. The whole of the moving system is

supported in upper and lower bearings carried by a frame-
work F of rigid construction, which also supports the hxed
system. Connection is made to all moving units through
contact rings and hngers c.

A continuous-wave wavemeter with a range of from 600 to

6,000 metres, which can be used also as a plain oscillation

generator for use in the separate heterodyne method of c.w.
reception, was also exhibited for the first time. The circuit

used is shown in fig. 10, the oscillatory circuit consisting of

the variable air condenser c and the two variometers v,, v^,

the circuit being closed to high-frequency oscillations by the
fixed capacity c, of a sulJQciently large value not to appreciably
afl'ect its natural frequency.
A new instrument called the " Yardometer," embodying a

number of novel features, has just been designed by Messrs.
Callender's Cable & Construction Co., Ltd., and Mr. NV. E.
Benson, for directly indicating the length of cable on a drum
or coil without unwinding and passing it through a lineal

measuring machine; the instrument has been specially de-

signed to enable a person without any skill of, technical know-
ledge to measure unknown lengths of cable by a simple

mechanical operation. The instrument can also be used as

a fault locator, and the approximate position of a fault in a

drum of cable, or in a coil, can be located by a simple calcula-

tion. The instrument (fig. 11) comprises a handle for rotating

a cylinder, on which the scale is marked in yards, a number
of balancing resistances corresponding to 110 yards at 60 deg.

K. of an the C.M.A. sizes from 1/.036 to 19/ .064, and an
indicating galvanometer and a key. In order to test a length

of cable, say, 7/.044, the balancing coil marked with this

gauge is plugged in, the handle rotated, and the key momen-
tarily depressed until the galvanometer pointer is stationary,

when the correct length in yards is read off on the scale

through the window in the front. The whole operation can be

carried out in a few seconds, as the galvanometer, being a
central-zero instrument, enables the operator to determine

in which direction the handle should be turned. The prin-

ciple on which the instrument is designed is that of the well-

known Wheatstone bridge, and is explained in fig. 12. where

A is any one of a number of resistances corresponding to

various standard sizes of cable which can be plugged in to

balance the cable under test; B is the cable under test, c, D a

slide wire of 1,(XX) actual inches in length wound on a drum
with a contact maker e working on a threaded rod operated

through gearing from the handle by which the drum is

rotated; G is a sensitive indicating galvanometer, and Ki, Kj

are battery and galvanometer keys operated by the same
knob. The correct length of cable is indicated on the dial

when the ratio of B/A = the ratio ce/de, this condition

being shown by the needle of the galvanometer remaining

stationary when the key is depressed. Fig. 13 shows the

operation of the instrument when used as a fault locator.

Suppose a fault exists at f. The length of cable is first

measured on the machine as previously explained, then by

means of a 2-way switch s, the contact with the switch is

changed from l to f; the handle is then rotated until the

needle is at rest, when the actual distance from d in yards
= x(u+l\0)/(x+llO), where a^ = ob.served di-stance and L = length

of the cable in vards. For example, suppose the faulty cable

is 220 yards long and that with the switch on f the

balance "is obtained at 80 vards, then the actual distance of

the fault=80(220-H10)/(80-fll0) = 139 yards. The instrument

will be found particularly useful for locating faults in cables

Iviug in water in the test tanks, and which have no metallic

sheath. The incorporation of the simple 2-way switch in the

instrument, where the terminal is connected to the water

tank, is original, and effects a great saving of labour.

Messrs. Elliott Bros. (IjONDOn), Ltd., exhibited a large

selection of apparatus and instruments, including small d.c.

motors for driving Wheatstone and Baudot telegraph appara-

tus; portable multiple-range current transformers for use with

dynamometer ammeters and wattmeters, which had practically

straight-line ratios and negligible phase angle. They were

fitted with self-contained non-detachable short-circuitmg

switches for the secondary windings whereby the instrument

under test can be detached and the transformer still left in

circuit without danger of overheating or damage to its in-

sulation ; transformers of this type are made for all working

pressures up to 20,000 V. A special feature of the direct-

reading potentiometer was the high insulation obtained by the

enclosure of all current-carrying parts. The electrical revolu-

tion indicator consisted of a shielded magneto generator and

liquid damped indicating instrument, and was specially de-

signed for use on aircraft; the magneto is arranged for work-

ing one or more instruments. The portable speed recorder

comprised a recording voltmeter and magneto generator, speci-

ally adapted for recording either more or less uniform speeds,

or for obtaining acceleration curves where the speed varies at

a very rapid rate. Other instruments shown included U.P.O.
detectors, galvanometers, and the latest patterns of K.B.L. and
" Century " testing sets, &c.

The Dijhilier Condenser Co., lyro., exhibited a number
of condcn.sers, including suitable types for use in connection
with wireless telegraphy, power lactor correction, and the
jirotection of h.p. lines from the efiect of lightning and
surges.

The IjEa Hecokdek Co., I>td., had on view the instrument
portion only of its well-known indicating, recording, and
integrating machine for measuring the Uow of water over V
notches, or rectangular weirs, and various sketches illustrating

tlie application of the device.

The Iqranic Electrical Co., Ltd.—This exhibit consisted
of an example of the now well-known " Leesona " coil-wind-

ing machine which it is claimed will produce coils of " virtu-

ally indestructible solidity and invulnerable insulation," and
capable of withstanding severe working conditions. The
machines are made by the Universal Winding Co., the
Igranic Co. being the sole supplier in the United Kingdom
and British Colonies and Dominions.

Messrs. Gambrell Bros., Ltd., showed an " emotometer
"

in use together with a number of photographic records. This
exceedingly interesting instrument was devised by Prof.

Waller for the purpose of measuring a person's nervous
response. In addition the firm showed a wide range of re-

sistance boxes and bridges, potentiometers, galvanometers,
measuring instruments, and accessories; also portable and
wall tyx)e temperature indicators incorporating platinum
couples fitted with Onwood's cold junction compensators.
The cheapness of the firm's products, which is rendered pos-

.sible by quantity production, makes them especially suitable

for educational purposes; and it should be borne in mind that

reduction in cost is not achieved at the expense of good
accuracy.

THE IMPORT TRADE OF INDIA.

The following statistics of the imports of electrical and fiimilar

goods into British India in the year ended March 31st, 1919,

are taken from the recently-issued official trade returns, details

for the year ended March 31st, 1918, being added for purposes
of I'oinparison, with notes of any increases and decreases.

1917-18 1918-19 Inc. or dec.

£ a £
Coliprr irirr. ijchiding telegraph and telephone wire :

—
Total
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1917-18 1918-19 Inc. or dec.

£ £ £
Electrical wires and cablet—

Total 317,000 242,000 4-25,000

From United Kingdom ... 42,000 33.000 - 9,000

„ Japan 167,000 183,000 -H6,00O

„ United States 4.000 20,000 -f16,000

Other e'iectrical iiistruments, dc.—
Total 301,000 361,000 H-60,000

From United Kingdom ... 153,000 158,000 + 5,000

„ Japan 81,000 62,000 -19,000

„ United States 43,000 105,000 -f62,000

„ Holland 14,000 17,000 -t- 3.000

Telegraphs, materials for construction and accessories—
Total 6,000 4,000 - 2,000

Prom United Kingdom. ... 6,000 3,000 - 3.000

Talephones, materials for construction and accessories—
Total >3,000 17,000 + 4,000

From United Kingdom ... 6,000 3,000 - 3,000

„ Sweden 5,000 6.000 + 1,000

„ United States 1,000 6,000 -1- 5.000

In addition to the foregoing, the following were imported as

Government stores ;
—

Machinery and milhvork—
Total 177,000 255,000 •f78,000

From United Kingdom ... 172.000 244,000 -f 72,000

Telegraph material—
Total 150,000 142,000 - 8,000

From United Kingdom ... 149,000 141,000 - 8,000

Instruments and apparatus—
Total 324,000 306,000 -18.000

From United Kingdom ... 321,000 305,000 -16,000

EXTRA-HIGH-TENSION DISTRIBUTION BY
UNDERGROUND CABLE.

Discussion at Manchester.

At Manchester, on January 11th, Mr. R. 0. Kapp's paper on
the above subject, which was abstracted in our issue of

December 17th, was discussed before the Nobth-Western
Centre of the Institution of Electrical Engineers.
Mr. Watson, referring to Mr. Kapp's suggestion that in

the past the cost of distributing systems had been compara-
tively small, diiiered, because in the majority of undertakings,
at any rate, the cost of l.t. distributing networks already in

use was as a rule very nearly half the total capital
employed. If in the past h.p. transmission had been used
to a larger extent, speaking generally the cost on the dis-

tributing and transmission side would have been appreciably
lower than it stood in the books of most undertakings to-day.
Mr. Kapp mixed up the two important matters of transmis-
sion and distribution ; there was really a very clear line of

demarcation between jhe two, as the terms were used, but his
transmission meant a straight through transmission from point
to point with a distribution centre at the end of it or .situated

at a certain point on its length; therefore, what Mr. Kapp
in several instances called distribution was really a main
transmission line. The speaker disagreed with Mr. Kapp's
figure of £i per kVA of peak load, which was much too
small, especially in view of the fact that he included in that
cost the switchgear and the transformers which might be used
for distribution purposes at the different points. At any rate,

at the present prices of cables and of labour for laying,

the cost must come out at a somewhat higher figure than
that. The author spoke of distributing 40,0(H) k\V over only
5 square miles. That represented an exceedingly brisk demand
in a very small area, which only extended apparently a

maximum distance from the generating station of about a
mile and a quarter. He could not agree with the statement
that " On the other hand, overhead line work is not as cheap
as cables when small quantities of power have to be dis-

tributed to isolated points of a complicated network," nor
with the remark that " In the author's opinion it is very
doubtful indeed if engineers will decide in future schemes
that the advantages of cable protective gear are great enough
Ui justify its cost." Much could be said for the herring-bone
type of lay-out, particularly in the early development of an
undertaking; in fact, the speaker did not think they could
develop with any system other than a herring-bone type.

The cost of point-to-point transmission with no tappings on
the way or on the sides would be prohibitive. As time went
on the herring-bone system would become a big system, and
be connected up to the larger and more important main
transmission lines, which by that time would have been con-
structed as developments occurred. The ring-main system
was an ideal system to adopt when it was possible to do so on
commercial grounds; but it was not every district which was
so constructed geographically as to make a ring main system
the ideal one, or even the less costly. In such a case it

would be better to construct a duplicate main system, because,

although at far as the cables themselves were concerned, they

were dupUcated, there was only one cost for excavation and
one cost for reinstatement which, under the present-day scale

of costs amounted to a considerable percentage of the total

cost involved. On a ring main it was very desirable that the

cross-section of the copper should be the same between the

various inter-connected points, because under certain con-

ditions they might be called upon to transmit practically the

full power of one of the main feeders going out to that ring

main from the generating station ; and it was, therefore,

essential that the cross-section of the copper should be of the

same size as the individual cables coming up from the station.

Mr. Williams, in the absence of Mr. Romero, read his

notes for him, in which the chief criticism was that the

author only considered capital costs and disregarded losses

altogether. He defended that attitude by stating that for

the purpose of the rough generaUsations dealt with, feeder

losses were too small to need considering, which was a most
misleading statement. The I"R losses in a 0.2 sq. in., 3-core

armoured cable laid direct and loaded at 250 amperes per

core, which was well below the temperature limit of the

cable, amounted to about 47 units per hour per mile at work-

ing temperature. With a load curve giving losses equal to

25 per cent, of the losses at 100 per cent, load factor, the

annual value of these losses at 0.9d. per unit would be £'6ti6.

The capital charges per mile per annum on a 6,60U-volt cable

of that size laid and jointed were about £iH), or actually

much less than the value of the losses. I'hose were lair

average figures, but they could be modified widely without

makmg the value of the losses m the least negligible as com-

pared with the capital charges on the cable. Keductiou of

losses should never be lost sight of when stand-by feeders were

under consideration. In a proiJerly designed system stand-by

feeders would generally go a considerable way towards paying

then- own capital charges by reducing i-R losses, and in many
cases {at pressures up to 6,600 volts at any rate) they would

etlect a net over-all economy as well as provide a stand-by.

The points he emphasised were that at 6,6UO volts the most

economical loadmg was often well below the temperatui-e

hunt; It was unwise and unsafe to run very near the tempera-

ture limit, and that the extra cost of running well below it

was not very great. In comparing 33,01XJ and 6,600-volt trans-

mission bv capital cost alone, the author was doing an injustice

to the 33,00U-volt transmission, as for the same current density

the losses at 33,000 volts were only one-fifth of the losses at

6,600 volts, whereas the capital cost was one-third. The

author's temperature rise curves were ingenious, but the

speaker thought most engineers would prefer to have sufficient

copper to mate it unnecessary for them to watch their cables

so very closely. The capital cost of distribution, £i per kV.A

of peak load, appeared to be extremely high for such a con-

centrated area as 5 square miles.

Mr. Radclifee thought the paper contained much that was

distinctly dubious, in so far as it related to purely hypothetical

cases. TTie speaker was startled at the pomt made with regard

to the centre of gravity of the load. It was rather a quibble.

Perhaps in some of the hypothetical towns which had length

without breadth it might apply ; in an 'ordinary town, with

a reasonably symmetrical lay-out, one need not worry about

the academic distinction between the centre of gravity of the

load and the centre which gave the minimum heating. The

new equivalent to the centre of gravity which was based upon

heating, apparently ignored losses entirely. He congratulated

Mr. Kapp on his mgenious arrangement of transformer taps,

which was a valuable scheme, giving an enormous range of

voltage with a comparatively small number of taps. Generally

he was in agreement with him on the question of changing

voltages. The exceedingly short distance at which it paid

to change over from one voltage to another was surprising.

Another aspect of that matter would become important in

the future. In large cities the load was becoming much more

dense, and the cost of cables increased not so much owing

to the increase in the cost of the cables themselves as to the

increase in the cost of laying them. It might be desirable to

consider increasing the pressure on existing feeders. Feeders

that had been laid for 6,600 volts would undoubtedly be quite

safe for a very much higher pressure. Probably another

transformer step would not involve a cost in excess ot that

involved by the laying of additional l.t. feeders. It was

pleasant to" hear a good word for the cable sometimes, and

Mr. Kapp's remarks on protective gear were distinctly refresh-

ing. Some of the papers they had had recently on that

subject were disconcerting. A • herring-bone system with a

number of taps on the cable was very bad. but a system

which was practically the same thing, in which the cable was

looped in and out of sub-stations, was quite legitimate, and

comparatively easy to control. Ring mains had served a very

useful purpose in scattered districts, but they were rather

overrated for cities or dense areas. The distribution of the

future would be, as the author suggested, some combination

of the star and link system for the primary transmission,

then a secondary star-and-link system, and, lastly, probably

some sort of simple radiating system. It was not to be ex-

pected that every consumer on a h.t. system could have a

duplicate supply any more than he could on an ordinary l.t.

system, but all" the important mains of the primary trans-

mission would certainly have to admit of alternative routes

in case of breakdown. Main feeders must not be tapped,

but most engineers would question the desirability of reducing

the cross section on ring mains. One result of the author's

remaikable curve, No. 8, was that it led to the selection of
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0.075 8Q. in. as the maximum size of a 6,600-volt cable; in

Manchester they had miles of 0.25 and 0.3 cable on 6,600 volts,

and tliey also had cables of similar .-iize jn operation on 33,000

volts. Who was rife'hf.' The heating theoretically seemed to

he (iiiite permissible, but nothing was stated about the data

on \\hich they were based as regarded permissible heat, cur-

rent density, and so on, or whether they were equally applic-

able to 6,600 and 33,000 volts. The maximum temperature was
not necessarily the same in the case of both cables, neither « as

It necessary to deiiend upon the same factors; that was to

say, the limits \\ere not governed by the same considerations.

Me could hardly agree that it was a suitable occupation for

the switchman 'to dabble with those curves and tracings; he

had far more important duties to perform. But something

of that sort might ultimately become one of the duties of an

operator upon a large system who, for want of a better term,

he called " load controller."

Mr. J. B. P.\LMEK agreed that " voltage drop on the e.h.t.

system is always so small that it need not govern the lay-out

as it does in the case of l.t. systems. In the case of e.h.t.

cables, heating and not voltage drop is always the determinmg

factor." but in the case of a power station supplying, not a

town, but a group of towns, from a distance for which the

voltage was just about the hmit, that paragraph might be

misleading, because undoubtedly the voltage drop might be

very embarrassing indeed. He actually knew of one case

where it was so. There were most remarkable differences of

opinion upon what constituted average circumstances. It

s<-.iiiea tuai the expense one would bo put to for stand-by

plant would be enormously increased were it not for the fact

that protective gear was necessary to cut out a faulty section

and a laulty section only.

,\h'. K.M'i',' in his reply to the discussion, said that his figure

of i'-l per k\'A was probably too low ; he took two limits, think-

ing that the truth would be somewhere between those limits,

in most cases' where one had to distribute electricity at, say,

6,600 volts to fau-ly small industrial consumers, the fixed

charges on overhead lines were so high that there would be a

limit to the size of the individual load. There were ciuite a

lot of cases w^bere there was a reason for protective or detec-

tive gear, but m the majority of cases he would rather expend

the monev upon better and extra insulation upon the cables.

With regard to the 0.075 cable being too small, he did not

know what current density was being worked to in Man-
chester, but they had to work to much larger densities in

manufacturing than they did some years ago. According

to the figures he got from manufactm-ers a 0.075 cable could

safely take a load now for which ten, or even five years ago,

they would have used a much heavier cross-section. If the

Manchester cables were put down at the present date, the

mains engineer would probably have a smaller section. With
regard to the jxiint that if they wanted to transmit 40,000 k\\

a (1.075 sq. in. cable would involve a very large number of

cables, the 0.075 cable he had in mind was for a case of distri-

bution, in which they would only have two or three, or jjerhaps

four, parallel feedtys, and in each case they would want a

stand-by feeder. If they eonnected up to a very large works

and had five, six, or more parallel feeders, one stand-by was

a small proportion of the whole lot, then it was best to make
eac-h of them of a larger cross-section. The suggestion that

the economic section ot cable was often below the safe current

density had been made in other places where the paper had

been read, and it had been said that Kelvin's law gave a

current density for a 6,(KX>-volt cable which was lower than

the safe current density, but he could not agree at all; there

must be some misapprehension about how one should apply

Kelvins law to those cases of distribution. When Kelvin

devised that law he had in mind the laying of one cable, and

flie problem was to determine the best cross-section of copier

I or that one cable. At the present day then: cross-section of

copper was fixed ;
generally it was a case of laying extension

feeders. They were going to make them of the same cross-

section as the existing feeders; therefore, the whole of the

cost of the cable, plus the cost of laying and makmg good

the ground, and everything else involved, varied as the cross-

section ; and the capital charges on all those must be equated

to the losses to give the economical current density. In those

cases it would be found that for the 6.600-volt cable the

densitv given by Kelvin's law was always very much in excess

of the" safe current density for heating. The position of the

economical site of the power house was given by Carrothers's

method, even if thev took account of the losses; in fact they

could add the cost "of the losses to the capital charges, and

the economical position would still be given by Carrothers's

method.

Discussion .^t Birminijh.\m.

The paper was also discussed before the South Midland
Centre at Birmingh'am on January l'2th.

Major A. M. Tavlok questioned the author's diagram which

showed that at a distance of five miles from the generating

station th'e cost of a 6,600-volt system would be the same as

that of a 33,000-volt system, and gave particulars of a case

which had been worked out m Birmingham. A sub-station

with a present demand of 6,000 kVA was fed by three 0.15

sq. in. trunk feeders working at 1,500 amperes per sq. in. It

was desu-ed to double the voltage on these trunks on account

of voltage drop; the question to be considered was whether

it was best to put in three additional cables or to introduce

step-up and step-down transformers and transmit the whole

1'2,0(X) kW over ttie three existing mains. The result of the
investigation was that on a two-mile transmission there would
be an annual loss of £0.16 per k\'.\, on a three-mile trans-

mission a gain of iO.lO per kVA, and on a five-mile transmis-

sion a gain of i'O.SO per kVA. Some mains were as long as

the latter, and in such a case the gain per annum would
be al)oul ,i'3o.000 on the total quantity of power which it was
contemplated to transmit.

Mr. W. Bkew said that some of the author's diagrams
appeared to assume that the total cost of cable per unit of

length was proportional to the sectional area of the copper.

That assumption would only be approximately correct in the

case of the largest cables, and took no account of the cost

of trenching and reinstatement. When it was remembered
that for medium and small e.h.t. cables laid singly the cost

of trenching and reinstatement approached a figure nearly

double that of the cable itself, it would be evident that the

form of the diagrams referred to would require to be modified.

Mr. W. E. Ur.ovES observed that it was not possible to

foresee the conditions that would arise during the development

of a large supply scheme and, unfortunately, networks had

to be planned a long time before the anticipated demand was
realised. In the interval unexpected loads might turn up,

and it was necessary, therefore, to adopt a step-by-step pohcy

of planning. At the same time the design had to be based

with some ultimate lay-out in view, and the present paper

was, therefore, of great interest though limited in its apphca-

tion. The speaker agreed with the author's comments on

the rehability of cables, and also that heavy outlays on pilot

protection systems tor distribution networks on a large scale

were dil'ficult to justify.

Mr. 'W. Wilson mentioned that his own experience in e.h.t.

tr«usmission had been solely with overhead systems. In those

there was a well-aefined relation between length of transmis-

sion and voltage, resulting in the rate of about l,0(tO volts

per mile.

THE ELECTRICAL CONTRACTORS'
ASSOCIATION (INC.).

ANNUAL DINNEK
On January 19th the annual dinner of the Electrical Con-

tractors' Association (Inc.), the N.E.C.T.A., Ltd., and the

National Federated Electrical Association was held at the

Connaught Rooms; the president, ilr. P. CoUinson, was m
the chair, and amongst the guests were Messrs. LI. B. Atkin-

son, K. 'Tweedy Smith, A. Albrecht. P. E. Eowell, J. Y.

Fletcher, J. W. Beauchamp, Col. H. M. Leaf, Major H. •

Richardson, Messrs. H. G. Purchase, M.P., H. Hurst, C. H.
Wordingham. E. C. Wansbrough, A. C. Cramb, L. Gaster,

F. B. O. Hawes, and A. G. Beaver.

.\fter the toast of "The King " had been duly honom-ed.

Ml-. H. Hirst proposed " The Allied Associations and Honorary

Officials." He claimed that no one had done more than he

to establish the contraeting industry on a sound basis; in

other countries installation work was carried out by the large

manufacturing firms or companies owned and controlled by

them, and in this country in the early days the same con-

dition had obtained. When, in 1886, he proposed to start a

business for the supply of electrical apparatus, he was laughed

at. His fii-st catalogue of 1886 was designed to help the bij^

firms, which had found that contracting did not fit in with

their business, and sublet .the contracts to their foremen, who
were the first contractors. The big firms boycotted him be

cause he gave away too many " secrets " in the shape of

hints for wiremen. All his life he had devoted attention to

the contractors, whose wants he supphed. and when they

formed an association he took the Jieenest interest in it,

considering that by that step they had elevated their status.

He urged that further progress .should be made in that direc-

tion with a view to promoting elhciency, and cited a bad

lay-out as an example of the harm done to the industry by

an inefficient contractor. In Germany and the United States,

he said, the producer imposed his will on the consumer; hen-

the consumer's views prevailed, with unfortunate result>

The contractor was the link between the manufacturer an.

I

the consumer, and should study the problems that were inet

with in the vast field of domestic appUcations of electricity

that \\as opening before the industry.

Responding, the Chairman thanked Mr. Hirst for his

" scathing remarks." and said that the most important mattor

before the Electrical Contractors' .\ssociation was the question

of registration or licensing of contractors; the time had come

when the type of contractor to which Mr. Hirst had alluded

should be eliminated from the trade, and the unskilled man
prevented from setting up m business. The Board of Trade

would not accept the proposed scheme, but sooner or later

they hoped to gain theur end. The E.C.A. was also dealing

wit"h the training of apprentices ; committees had been formeil

in all the large towns to supervise their training, and to make
arrangements with the local education authorities for classes,

with a view to turning out a man much in advance of the

present operative. The question of municipal trading had

received their attention, and they hoped soon to get; into

closer touch with the municipal engineers, and to arrive at

an understanding with regard to their respective spheres.
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The N.E.C.T.A., which was formed to enter into trading agree-

ments with manufacturers, had not made the progress that

was anticipated, but their agreement with the Cable Makers'
Association had operated most satisfactorily ; there was not
a single case of unfair tradmg in the past year. Such an
agreement was of mutual beneht, tending to keep the foreigner

out ol our market, io-day, assisted oy the high rate of

exchange and the low cost ol iivmg. the German manufacturer
was in a good position to attacK the iintish market; the

samples were here already, and the goods would follow. The
National federated Electrical Association was formed to

settle wages with employes; other sections of the industry
thought tliey were paying excessive rates, but they were a

• small body, under great pressure. They contemplated Unking
"*up with tue i^ugmeermg Employers' Association, with whose
guidance they hoiked their futm'e settlements would not be

so much open to criticism, i'hey could readily come to an
understandmg with the Electrical Wholesalers' Federation,

and the Electrical Uevelopment .\ssociation might play a great
part m the future of the mdustry. More Lmkmg up of Asso-
ciations was desirable, to remove friction and avoid loss of

energy.
Ml-. H. G. Purchase, M.P., also responded, laying stress on

the importance of efdciency, and claiming that m the exercise

of scientific imagination this country excelled the United
States and Germany.
Mr. H. J. Gash, proposing "The Guests" (I.E.E. and

kindred Associations), said that contractors often did not
attach sufficient importance to membership of the Institution.

The old views of the Institution were dispelled ; it was a body
which looked after the mterests of the whole industry, every
section of which was represented on the Gouncil and com-
mittees, and at its meetings they met engineers and manu-
facturers on common ground. As a member of the Council,

he knew that the contractors were welcomed and regarded as

tellow engmeers, and their advice was sought in all matters
m which they could afford assistance. The contractors had
not always seen eye to eye with the I.M.E..\., but really their

interests were identical, and they ought to make common
cause in the future. The Cable Makers' Association worked
m harmony with them, not only for financial benefits, but for

the general interests of the industry, and their joint com-
mittee provided for the exchange of views and promoted good
feeUng. The Electrical Development Association was one of

the great powers of the near future, and ought to be sup-

ported by every branch of the industry. The Electrical Trades
Benevolent Institution was doing an enormous amount of good,

and the Illuminating Engineers' Society's work was of great

benefit to contractors.

Mr. Ll. B. Atkinson, responding, emphasised the import-
ance of combination in industry, and complimented those who
had developed the Association out of so widely scattered a
body as the contractors. The Association had ah'eady im-
mensely raised the status of the industry, and he uiu not
agree with Mr. Hirst as to the technical ability of the con-
tractors, many of whom, to his knowledge, had nothing to

learn about their business. The trading agreement with tlic

Cable Makers' Association, which had been made in the face

of great difficulties, was not only useful to the contractors In-

standardising their position, but had been valuable to the

cable makers in classifying their customers. On the whole,
its advantages had been enormous. Other associations which
did not make the same experiment were lacking in progres-
>iveness. The Institution of Electrical Engineers was a power-
ful instrument for the good of the industry; it was the largest

institution in the country, and in enterprise and ability second
tn none. The Cable Makers' Association, which had existed
for '24 years, had aroused the deepest hostility in the early
days, but that feeling had passed, and in his person the I.E.E.
had recognised its merits.
Major H. Eichardsox, president of the I.M.E.A., also re-

sponded, and on behalf of his Association, said that the desire
ior co-operation was never before so real and earnest. Ex-
perience had taught them the value of tolerance ; to-day the
flectrical industry had' the world at its feet, and they were
:ill entitled to participate in the good times that were coming.
The time had come for the amalgamation of many bodies with
closely similar objects, to the advantage of all parties, including
the customer. The I.M.E.A. was on the verge of holding im-
jiortant conferences with the E.C.A., and would come to them
determined to seek a happy outcome from the negotiations.
I'he domestic heating and cooking load was going to be a
\ery big thing, and was starting already. The I.M.E.-\. was
<onsidering the all-important question of tariffs: personally,
he was wedded to the fixed charge plus the .smallest possible
running charge. A really cheap price was essential. The tariff

should be reduced to the simplest terms, which could be
understood by the man in the street; mathematical accuracy
was out of place in quoting to the consumer.
Mr. W. E. Eawllxgs proposed " The Electrical Trades

Benevolent Institution," which he thought had not been
.idequately supported by contractors; they should help to make
the home they were going to a Uttle more comfortable, i'hey
could not foresee the future, and they would be surprised if

they knew the positions that had been octnpied by the people
who came to them for help.

Mr. J. Y. Fletcher, in reply, said the contractors had .sup-

ported the Institution, but the. fund could not do what it

should do; the industry was big enough to carry its own
casualties, and a very energetic and concerted effort. would be

made later in the year, to put the fimd on the broad basis
which it should possess. It could deal with current needs,
but would have to face much heavier calls in the near future.
He looked forward to a generous response to the campaign,
and laid stress on many small subscriptions in preference
to a few large ones. The Institution, perhaps, had not
advertised itself sufficiently, had not yet made an adequate
appeal to the industry. He concluded with special thanks to
the electi-ical Press for its generous assistance to the In-
stitution.

Mr. W. Cross proposed " The Chairman." one of the oldest
members of the Association, and one of the founders of the
Bradford branch, past chairman of the Northern Section, and
a member of Council for many years. The toast was accorded
musical honours, and in responding, Mr. Collinson referred
to his retirement from business due to ill-health, and his
approaching retirement from the office of president. Often
It seemed that they were working hard and not making
progress; but looking back over a period of years, he saw
that they had made progress, and established the contracting
industry on the footing of a trade in itself.

A musical entertaiament was provided under the direction
of Mr. E. L. HaLford, F.E.C.O., and the function as a whole
was regarded as an exceptionally successful and enjoyable one.

ELECTRONS.

Bv SIR WILLIAM BRAGG, K.B.E., F.R.S.

{The tivelfth Kelvin Lecture, delivered before The Institution
OF Electrical Engineers.)

It is at the wish of your Council that I am speaking to you
this evenmg on the subject of electrons.
Without this explanation you may well be amazed at my

attempt to deal with so large a subject, on which Sir OUver
Lodge and others have spoken to you on many ditterent

occasions. But, of course, I set myself certam limits, and
propose to speak mamly on two lines of recent research,
referring to the part played by the electron in radiation pro-
cesses and to the part it plays in atomic structure. And first,

with your permission, i will put in a background of general
facts.

In recent years the results of experimental research on
the properties of electrons have accumulated with startling

rapidity. As knowledge grows, the importance of the part
played by the electron m the mechanics of the world becomes
even clearer, there are all the right signs that progress is

being made along a road that really leads somewhere; we
are contmually hnding that, througb some electron action,

phenomena are linked together between which we had hitherto
seen no connection. Precision is given to our views; we find

ourselves able to express, quantitively and with confidence,
laws and relations which have been matters of vague surmise.
Every experiment that is finished suggests others that are
promising. The whole world of experimental physics is full

of new life, and of the consciousness that after a period of

hesitation the tide of discovery is sweeping on agam. I hope
I may be allowed to claim that when an advance is made in
the realm of physics all other natural sciences feel the impulse
sooner or later.

While knowledge grows by experiment, theory is also busy.
The attempts to co-ordinate the new discoveries are of singular
interest because of their daring, their width, and their

strength; because they are so often fruitful in prediction; and,
not least, perhaps, because they seem so often to be irrecon-

cilable with each other.

Altogether, then, a lengthy course of lectures might -nell

be devoted to the subject of electrons, as indeed is the case
in our universities. But your Council has asked me to confine
myself—and I assure you I am very thankful for the restric-

tion—to a brief description of the main features of a great

inquiry, and of the direction in which that inquiry is moving.
It helps to a right appreciation of the position as regards

the electron if we observe its strong resemblance to the older
state of things when first the atomic theory of matter was
clearly defined. Just as chemistry has grown and prospered
on its recognition of the unit of matter, so electrical science

has already begun a new life, and to all seeming, a must
vigorous one, based on the understanding of nature's unit of

electricity. There are many different atoms of matter, nearly
a hundred are distiaguishable by their different chemical
reactions ; but the number of different kinds of electrical atoms
is very much more limited. We are clear as to the existence
of one. the electron, nature's unit of negative electricity.

We suppose that there is a definite positive counterpart, but
our ideas about it are much less precise. We seem to get

along very well at present without any intimate knowledge
of the positive, or perhaps we should say positives ; for present

purposes the negative unit is that which gives definition tn

our work.
If the chemist has found so much profit in his recognition

of the fact that nature has just so many ways, and no more,
of doing np parcels of matter, the electrician will surely gain

in the same way, when he grasps the fact that electricity is

not merely measurable in quantity, but that there is already

a unit of nature's choice, possibly no more than one unit.
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We may say with justice that the most wonderful advances
in modern physics are the reward lor our appreciation of
inis inilh, and we may hope witli equal justice that we
are yet lar from reapmy the full beneht.

I'he hrst suggestion of the atomic character of electric charge
came, it is well known, from observation of the laws of
electrolysis. Since the movement of atoms or atom clusters
or ions across the electrolytic cell was accompanied by a
simultaneous transfer of electricity, in which each ion, of
whatever nature, bore always the same charge or at least a
^inl|)le multiple of it, there was a clear indication that this
division of electricity into parcels of constant magnitudo
implied the existence of some natural unit charge. No pro-
gre.'^s, however, was made or could be made so long as the
charge could only be observed as an attachment to an ion

;

it was not even clear that it could ever have a separate exist-
ence. In the long series of researches which liually led to
the isolation of the electron and the determination oi its

pro|>erties, there were certain that marked deliiiite stages in
the forward movement. Crookes examined the electric dis-
char^;e in bulbs exhausted to a high degree by the new air
luimps which he had succeeded in making; and he observed
I he .so-called cathode rays, streaming away from the negative
electrode. He showed that they possessed the properties to
be expected from a stream of particles projected across the
bulli. and carrying negative electricity with them; for, on the
one hand, they could heat up bodies on which they fell, and
on the other, they were deflected in crossing a magnetic field.

Croukes spoke of a fourth state of matter, and defended his
view against the opposing hypothesis, held largely on the
Continent, that the stream consisted of electromagnetic waves
in some form or other. Hertz showed that the rays could
pass through thin sheets of matter such as aluminium leaf,

and Leuard took advantage of this to coax them outside the
bulb and display their eft'ects in the air outside.

In the later years of the last century came ibe great experi-
ments of Wiechert, Thomson, and many other well-known
observers who weighed the electron and measured its charge,
and showed that there was only the one electron though it

was to be found everywhere and in every body. Since then,
the measurements of these quantities have been repeated many
times wdth increasing skill and understanding. They have
reached their present high-water mark perhaps in the experi-
ment of Millikan at Chicago, who gives us the value of the
charge in electromagnetic units e = 1.591x10-°". the mass being
O.yittiXlU--'' granuue or 1/1 830. of the mass of the hydrogen
atom.
bo we arrive finally at an accurate comparison of these

imique and fundamental units of nature with the units which
we ourselves have chosen for, our convenience, and without,
of course, any relation to the other. We infer from experi-
ments such as those of Kaufmann and Bucherer, that the
energy of the moving electron may be considered to exist
wholly in the form of electromagnetic energy such as is

necessarily present when an electrical charge is in motion;
and that its mass is in this way perfectly accounted for. But
this conclusion sets a limit to the size of the electron and we
must assume that its radius, if its form is spherical, is not more
than 10-" cm. or about a hundred-thousandth of the radius
of any atom.
\Miy, we may well ask, have these measurements of charge

and mass never been made before? The electron is every-
where ; the transfer of electricity from place to place consists
always in the transfer of electrons. The electric current
is a hurrying stream of electrons; all our electrical machinery
concerns itself with setting these in motion, giving them
energy, and again withdrawing it. In the processes of elec-

trolysis, the electrons are handed to and fro. Everywhere
they fill the stage, why have we not noticed hitherto their
qualities, which so far can be expressed so simply?
The answer is that w'e have never, until recently, been

alile to make them move fast enough in spaces sufficiently

empty of air or other gases. It is only when an electron has
a sufficient speed that it can escape absorption in the atoms
which it must be continually meeting. Unless an electron
has a speed exceeding about a three-hundredth of the velocity

of light, that is to say, such a speed as it acquires in falhng
through a potential of a few volts, it sticks to the next atom
it runs up against; even with ten times that speed it can
only move a fraction of a millimetre through air at ordinary
pressure before it loses its velocity and. therefore, its power
of going through the atoms. When Crookes first saw the
cathode-ray stream in full course, it was because he had
reduced the number of gas molecules in his bulb to such an
extent that an electron could fly in a straight line from end
to end of the bulb without going through more than a

hundred atoms or so, and the induction coil had given it

quite enough speed to do that without turning out of its

'our.se; no matter what sort of atoms they were. Incidentally,

since atoms can be traversed in this way, we naturally think
of an atom as a very empty affair.

Electrons flying still faster than in the discharge tube
are found to constitute a part of the radiation from radioactive

substances. Some of the /3-rays have velocities nearly equal

to that of light, and can pass through millions of atoms
before their energy is spent. In open air a /i-ray may have
a course of metres in length, though it is generaUy broken,
by encounters with traversed atoms, into a path of corners

and irregularities.

It is speed which gives separate existence to the moving

electron; and speed which also betrays its presence to us.
I'or, on its way, the electron here and there chips away
another electron irom an atom which it is crossing and leaves
behind it a separation of electricities which may subsequently
inlluence chemical action as in the case of the phosphorescent
screen or photographic plate, or provide a current for the
ioni.sation chamuer. We do not know exactly how this re-
moval of electrons is effected, nor why some atoms part with
electrons more easily than others so that the flymg electron
loses less energy as it goes through; there is much that is
obscure in the whole process. But it gives us a ready means
of observation, without which indeed our knowledge of the
electron would be far less than it is.

T'hese electrons which are so made manifest by speed form
but a minute fraction of their whole number. They are to
be found in every body, and in every atom of every body.
They form one of the elements of construction of every atom;
and it is one of the most immediate aims of present research
to find in what way they are built mto atomic structure. In
every atom there are electrons of which one can be removed
at the cost of a certain amount of energy, of the order of
10-" erg; part or perhaps all of which may be recoverable,
so that the store of energy in the atom remains what it was.
The potential through which an electron must fall so that it

acquires this energy, and is able to effect this removal when
it strikes the atom, is known as the ionisation potential.
Whether a second electron can be removed at anything like
tne same cost is difficult to say. There are other electrons
with the atom which are intrinsically far more difficult to
remove. On the other hand, some atoms, for example, those
of the metals, have each one or more electrons which are
little more than hangers on, and are indeed removed with
very little trouble. A block of pure metal is full of such loosely
bound electrons, so that if an electric potential difference is

maintained across the block an electron flow or electric current
is produced. The metal " conducts."
At sufficiently high temperature all bodies become con-

ductors; we must imagine that the violent thermal agitation
shakes electrons free from their ties to the atoms even when
at low temperature the bonds ordinarily remain unbroken.
.\t high temperature, too, the electrons acquire high velocities

as they move too and fro with their proper share of heat
energy. At the surface of the hot body the electrons may
break away; and hence the " thermionic emission " investi-

gated by 0. W. Richardson. So copious is this supply of

electrons at the surface of a hot body that if the latter is

made negative in potential relative to its surroundings there
is a current discharge which may sometimes be measurable
in amperes. Of course, such a current can only pass one
way, negatively from the hot body, or positively towards it.

So we get the basic principle of the " valve," and so Coolidge
provides the electrons for projection against the target in

the X-ray bulb w'bich he has designed. At this point we
find already the adaptation of our new knowledge of electrons

to apparatus of extraordinarily great use to mankind.
If we now plunge a little deei>er into our subject we come

to certain most fascinating regions of it, where exploration is

still in full progress. In one of these we find the most re-

markable connection between moving electrons and electro-

magnetic waves. The one, it seems, can always call up the

other ; and tbe action obeys certain precise numerical laws.

Let us take as an example the production of X-rays m a

Coohdge bulb. A plentiful supply of electrons is provided

at the cathode by heating a fine spiral of tungsten wire to

a high femperature. A high potential difference between
cathodes and target is provided by some approximate means,
and the electrons are hurled at the target, each possessing

an amount of energy equal to the product of the electron

charge and the applied potential. Where the electrons strike,

some of their energy is converted into electromagnetic waves
of very high frequency, the so-called X-rays. Suppose that

we measure the energy supplied to each electron—not an easy

matter with the usual arrangements, but very easily done
if, as in certain experiments of Duane and Hunt, at Harvard
University, the potential is derived from a great storage

battery of '20,000 volts. Suppose, further, that we analyse by

the X-ray spectrometer the X-ray radiation that issues from

the target. We find that the frequencies of the emitted rays

may have a wide range of values, but that the upper limit of

the' frequencies is always proportional to the energy of the

electron, and, therefore, to the potential imposed on the tube.

This ratio remains the same no matter what is the intensity

of tlie electron discharge, and no matter what the nature of

the target. This ratio of electron energy to maximum fre-

quency is a number which has turned up in previous cases

where the emission of radiation energy has been measured; it

is known as Planck's constant, and is denoted by " h." Its

value is 6.55 XlO-''. Although the constant has been met
•with before, there is probably no instance where the trans-

formation of energy which it governs is so simply displayed

or so easily measured as in the case just described.

In certain measurements made by Duane, the X-ray spectro-

meter was set to observe the presence of a certain frequency

as soon as it appeared. The potential on the tube was then

increased by degrees. The rays of the given frequency ap-

peared as soon as the energy supplied to the electron was

equal to the frequency multiplied by h. As the potential was

increased still further these rays increased in intensity.

It is to be observed that the production of X-rays is an

aggregate of individual efforts by separate electrons; each
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electron produces its own train of X-rays when it strikes the
target. 'X'here is no sign of any combined action, as indeed is

evident from the fact that the intensity of the cathode-ray
stream is without influence on the frequencies of the X-rays
produced.
The crucial point is that where the energy of an electron

is handed over in whole or in part, the frequency of the X-ray
waves that take over the energy is determmed by the quantity
of energy handed over. This exjplains why there is a limit
to the frequency of the X-rays; it is because there are some
electrons, though only a fraction of the whole number, which
give up all their energy to the formation of X-rays at the
moment of striking, before they have lost energy in collisions.

The rest of the rays, all those which have lesser frequencies,
will come from electrons that have lost speed in this way,
or possibly have transferred only part of their energy. The
atom of the target is playing the part of a transformer, and
does not determine the frequency, so far as these effects are
concerned.

All this is wonderful enough; but the marvel is greatly
increased by the discovery that the effect is reciprocal. Just
as the swiftly moving electrons excite X-rays, so X-rays
when they strike any substance lose their energy, which now
appears as the energy of moving electrons. And, again, we
find the same variation in the result and the same limit to
that variation. Among the electrons so set in motion we
find, examining them as soon as possible after their motion
has begun, every variety of energy-content up to a certain
critical value which is equal to the frequency of the X-rays
multiplied by the same constant h. It is to be observed that
we cannot measure all the electron velocities as soon as they
exist because some of the motions begin in the body of the
substance, into which the X-rays have penetrated, and have
lost speed on the way out. Again, therefore, there is nothing
against the hypothesis that the energy of every electron set

going by waves of given frequency is originally the same,
and is determined by the standard condition already given.
Not only in the case of X-rays are these effects observed,

but also in the case of light. The only difference is that the
frequencies of Ught vibrations are some 10,000 times less than
those of X-rays, and the electron energies are correspondmgly
smaller. When the light waves produce the electrons we
have what is known as the photo-electric effect. The pro-

duction of light by electrons has been much studied recently
in experunents to find " resonance-potentials," that is to say,

the magnitudes of potentials which must act on electrons so

as to give them enough energy to excite certain particular

radiation from atoms on which they fall.

Exactly how this strange transfer of energy from one form
to another takes place, we do not know ; the question is full

(if puzzles. The magnitudes involved are hard to realise

;

it helps if we alter their scale of presentment. Suppose that

the target of the X-ray bulb were magnified in size until it

was as great as the moon's disk, that is to say, about 100
million times. The atoms would then be spheres a centimetre
or so in diameter. But the electrons would still be invisible to

the naked eye. The distance from earth to moon would cor-

respond roughly to the distance that ordinarily separates the
bulb from an observer or his apparatus. We now shoot
electrons at the moon with a certain velocity; let us say that
in every second each square yard or square foot or square inch,

it does not matter which, receives an electron. A radiation
now starts away from the moon which immediately manifests
itself (there is no other mean manifestation whatever) by
causing electrons to spring out of bodies on which it

falls. They leap out from the earth, here one and
there one ; from each square mile of sea or land, one a second
iir thereabouts. They may have various speeds: but none
exceed, though some will just reach, the velocity of the original

electrons that were fired at the moon. That, reduced again
to normal size, is the proce.ss that goes on in and about the
X-ray bulb ; which is part of a universal natural process going
(in wherever radiation, electron, or wave, falls on matter,
and which is clearly one of the most important and most
fiindaincntal optnations in the material world.

{To be concluded.)

ELECTRIC ARC WELDING APPLIED
TO ALUMINIUM.

Bi- F. J. HEYES, B.E.NG.

The following is an abstract of a paper which was read at the
Liverpool Sub-c«ntre of the North-\\"estern Centre of the
TNSTiTtiTiON OF Electeical ENGINEERS, on January 17th :

—
Ever since the discovery of aluminium the greatest difficulty

has been experienced in joining pieces of it together, either
by .soldering with some other metal, or alloy, or by autogenous
welding.
The first and greatest difficulty to be overcome is the affinity

lof aluminium for oxygen. In order to get any two pieces of
Imetal to unite, it is essential that the surfaces should be free
ifrom any coating of solid dirt or oxide which will prevent
[them coming into intimate contact. The affinity is so great
I that even at ordinary temperatures a clean surface quickly
ibecomes thinly coated with oxide, and at temperatures ap-
proaching its melting point it immediately becomes thickly

coated, and small pieces of the metal wUl burn away com-
pletely. The meltmg point of the oxide is far above that of
the metal, so that it is impossible to weld two pieces together
without some tlux which will dissolve or get rid of the oxide.

\\ ith a plain alummium rod without any coatmg of flux, on
strikmg the arc the metal mstead of droppmg oU as soon aa
It IS melted hangs m globules on to the end of the electrode
till they become as much as half an inch in diameter, when
using a number of electrodes, they then fall on to the plate
which is to be welded. These globules become thickly coated
with oxide, and so does the plate, so that when they di-op off'

they adhere to the plate only at the point where they are
playing, and when cool they can be easily pulled off witu the
fingers. AH the time that tirfs is taking place thick clouds of
fumes are given off, and eventually the pieces of alummium
which were to be welded melt, but show no signs of adhering
to one another. The thick clouds of fume are probably due
to the fact that some of the aluminium is vaporised by the
intense heat of the arc, and burns awa* much more freely.

There are thi'ee ways of deahng with the oxidation : First
by protection of the surfaces from contact with the air and
consequent oxidation, by some flux which fuses easily and
will not prevent the surfaces coming together. Secondly, by
solution of the infusible oxide in some fluxible substance which
does not affect the quality of the weld ; and thirdly, by chemical
combination of the oxide to form some substance which is

fusible at the temperature of melting aluminium, or a combina-
tion of the oxide to form some substance which is fusible at
the temperature of melting aluminium, or a combination of

these may be used.
Perfect protection of the surface cannot be obtained in

practice, so that it is necessary to combine protection with
solution in one form or another. Chemical combination has
the disadvantage that any substance that combines with the
oxide will also combine with the aluminium, and so may be
used up before dissolving all the oxide, or portions of it

may become embedded in the deposited metal and cause sub-
.sequent corrosion. Hence solution of tin oxide in some solu-

tion which is chemically suitable when in contact with
aluminium is the best method rf obtainable.

Chlorides of the alkaline metals are very suitable for pro-

tection of the molten surface from contact with the air, as

they melt below the melting point of aluminium, and do not
interfere with the making of the weld. Fluorides of the
alkaline metals and of aluminium have the property of dis-

solving aluminium oxide without chemical combination, so

that they would appear to be the most satisfactory if there
were no other obstacle to their use. Bisulphates of the alka-

line metals being unsaturated compounds can combine with
the oxide, and are very useful for this purpose.
Arc welding of aluminium has been attempted by the

author, using the ordinary acetylene welding fluxes, without
any success whatsoever, and he reached the conclusion that

it is essential to use a flux which is not easily vaporised.

For this purpose he found cryolite suitable. In arc welding
a small pool of molten aluminium is formed at the point

being welded, the temperature of which is far above the

meltiog point of the metal, some of the aluminium being
deposited in the form of vapour. .At this temperature the

cryolite becomes quite fluid, and runs freely on the surface,

enabhng a very good weld to be made. In trying to weld with
a plain electrode the aluminium hangs in globules at the end
of the electrode, as already explained, and there is still a
tendency for this to occur when using cryolite alone. A small

percentage of chloride, however, overcomes this difficulty and
renders welding much easier.

In arc welding it is essential to have a coating of flux on the

outside of the electrode, as otherwise the aluminium in passing

from the end of the electrode to the work becomes so thickly

coated with oxide that a very large quantity of flux would
be required to deal with it. Where the electrodes may be

subjected to rough handling it would be very desirable to

have the flux enclosed in the electrode, but as this is impossible,

it becomes necessary to fix the flux on the outside of the

electrode, which may be done satisfactorily with a binding of

fine cotton.

In welding iron or steel a current of about 80 amps, is

required for a plate about J in. thick, using a No. 8 electrode,

but to weld a similar sheet of aluminium satisfactorily it is

necessary to use about 150 amperes. The only explanation

offered for this is that aluminium is a much better conductor

of heat than iron, and as it is necessary to keep the pool of

metal at the point being welded well above the melting point

it is necessary to use a much higher current. When the plates

being welded are cold it is impossible to weld with a smaller

current, but if the work be preheated to about 400 deg. C,
a good weld may be made with about 60-80 amps. This bears

out the above explanation, as the melting point of aluminium
is only 500 deg. C. it does not require so intense a heat to

keep the point being welded above this temperature if there

is only about 180 deg. C. difference between it and the sur-

rounding portions of the material.

The welding current should increase with the thickness

of the plate; for J in. thickness 1'20-130 amps, is required, for

i in., 140-150 amps. The reason for this is that with a thick

plate there is a greater area to conduct away the heat froni

the molten pool under the electrode than thereis with a thin

one. In welding a very thick plate a condition is reached

where heat is conducted away from the greater part of the

surface of a sphere of which the point being welded i« the
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centre. For plaUis thicker than that corresponding to this
condition no increase in welding current is required.
The possibility of producing a. pool of metal well above the

meltiiiy point at the spot being welded without beating up
the whole plate to the melting point, is one of the great
advantiiges of arc weldiug over oxy-acetylene welding. In
work wliich has been welded with the oxy-acetylene flame
it is frequently found that the pieces have run tngctlier only
on the surface, as if the ojierator attempts to melt the alumi-
nium to a greater depth a large portion of the work may
be melted out. This is not so likely to happen when using
the electric arc, as the heating effect is inuoh more local.

NEW PATENTS APPLIED FOR, 1921.

(NOT TBT PUBLISHED,)

CooDflilad expressly for this journal by Messrs. Sbfton-Jonks. O'Obu. and
SnPHlNS, Chartered Patent Agnnti, 286, High Holborn, London, W C. 1.

K. H. VVilkin.son. J,inu.n> -Jlh.

VV. Sarnniark. January 4th.

Co. (Ciencral Elcc-

176. •• Rail-lcss tramway, &c., vehicle

'Ail. " Submarine signal receiver.'* A. VV. Sa
(Sweden, December 1st, 11)19.)

a36. " Elastic-fluid turbines," British Thom»on-Ho
trie Co.). January 4th.

256. " Rectifier." VV. B. Luc.is and E. L. Markcv. January 4lh, (United
States, July 31st, 1916.)

35'2. " Process (or lixing atmospheric nitrogen." Niirngen Products Co.
January Sth. (United States, July 5th, 1919.)

asr.
" Cartridge fuse." .V. L. Kustite. January .''.Ih. (tnitcd St.it.-.. July

23rd, 1914.)

368. "Safety fuse." .V. 1.. Eustice. Jai«iarv .">lh. (I'nited Slates,

March 14th, 1917.)

31)9. "Cartridge fuse." .\ I,. Eustice. January .'ith. (United St.Ttes,

June 22nd, 1914.)

373. " Knife-bL-ide fuse." A. L. Eustice. .January Sth. (United Stales,

March 7th, 1918.)

448. " Safety protective devices for radiological installations." .Soc, .Anon.
Etablissenients GaiSe Gallot et Pilon. January .'ith. (Krance. January 6th,

-1920.)

489. " Rontgen-rav apparatus." Reimger Gebbcrt & .Schall .\kt,-Ges.

January 5th. (Germany, June 23rd, 1915.)

616.
'" Thermo couples." C. E. Foster. January 6th.

676. *' Rontgen-rav apparatus." Reimger Gtbbert iS; Schall .'Vkl.-Ges. Janu-
ary 6th. (Germany.' January 12th, 1916.)

795. *' Vacuum cleaning devices." .Apex Electrical Manufacturing Co.
January 7th. (United States, July 9th, 1915.)

796. " Suction cleaning devices." Apex Electrical Manufacturing Co.
January 7th. (United Sta'tes, September 29th. 1915.)

797. " Suction cleaners." Apex Electrical Manufacturing Co. January 7lh.

(United States, January 17th, 1917.)

798. " Vacuum cleaning devices." Apex Electrical Manufacturing Co.
January 7th. (United States, November '25th, 1916.)

974. *' Thermo static control apparatus." A. D. Home. January Sth.

984. " Mercurv-vapour jet pump with arc." Siemens & HalsKe .-Vkt.-Gcs.

January 8th. (Germany. October 3rd. 1919.)

1,089. " Transmitters for signalling." A. W. Sarnmark. (Sweden, Decem-
ber 1st, 1919.)

1.104. " Device for increasing sound energy with submarine sound trans-
mitters." Signal Ges. January Sth. (Germany, October 2nd, 1915.)

1.105. " Electrical tuning circuits (or submarine sound-receiving apparatus."
Signal Ges. January Sth. (Germany, December 31st, 1917.)

1.106. " .Arrangements for transmitting signals and articulate speech under
water." Signal Ges. January Sth. (Germany, December 'iOth. 1919.)

1.107. " Switching arrangement for telephone systems with electro-mechani-

cal switches." Ges. fiir Elektromechaniscne Telephonapparate. January Sth.

(Germany, June 4th, 1914.)

1,112. " Electric arrester." P. Bcndmann. January 8th., (Germany,
August 9th, 1919.)

1.127. " insulators." Metallurgique Electrique (.-Vncicnnc Soc. .Vnon <l^s

Etablissements Vedovelli et Priest'lev. January Sth. (France, December 13th,

1919.)
1.136. " Dynamo or motor." D. Suchostawer. January lOlh.

1,139. " Incandescent electric. Jvc, lamps." A. G. France. January lOlh.

1,145. "Electric heaters." J. \V. Pritch.trd. Janu.iry 10th.

1,152. *' Spark gaps for electro-magnetic wave sign-ailing systems." F.

Lowenstein. January 10th. (United States. August 25th, 1914.)

1.156. " Electrical machines operating with high-frequency electro-magnetic
wave energy." H. Plauson. January 10th. (Germany. July Sth. 1919.)

1.157. " Converting static atmospheric electrical energy into dynamic elec-

trical energy." H. Plauson. January 10th. (Germany, November 13th. 1919.)

1.158. " Conversion of atmospheric electrical energy." H. Plauson. January
lOth. (Germany, March. 1915.)

1.214. " Cathode tube transmitters for telephoning with high frequency

oscillations." Deutsche Telephonwcrke Ges. January lOth. (Germany.
August '29th, 1918.)

1.215. " Circuit arrangements for high-frequency telephony." Deutsche
Telephonwcrke Ges. January 10th. (Germany, Sep'tember 17th, 1918.)

1.216. " Circuit arrangements for stations provided with transmitters and
superposed receivers for high-frequency cable telegraphy." Deutsche Telephon-
w<.rke Ges. January 10th. (G<rmany. September 'iSth. 1918.)

1.217. " High-frequencv telephony and telegraphy." Deutsche Telephon-
werke Ges. January 10th. (Germany. November 15th. 1919.)

l,-2'28. " Self-induction coil couple for charging duplicable four-fold cores

of telephone cables according to the I^upin system." Felten & Guilleaume.
Carlswerk Akt.-Ges. January 10th. (Germany. January 3rd, 1920.)

1,233. " Apparatus for recording and reproducing telephonic messages."
M. de Medico. January 10th. (France, October 31st. 1019.)

1.236. " Arrangement for telephone installations with intercommunication
working." Siemens S: Halske .Akt.-Ges. January 10th. (Germany. Decem-
her Sth, 1916.)

1.237. " .Arrangement for suppression of earth leakage current of high-
voltage networks." Siemens-Schuckertwerke. Januarv lOth. (Germany. Mav
31st. 1918.)

1.238. " .Arrangement for compensation of charging currents of high voltage
networks." Siemens-Schuckertw-erke. January lOth. (Germany, June 2nd,
inig.)

1.242. " Sparking plugs." L. Siegl. January 10th. (Austria. July 26th.
1919.)

1.'243. " Electric connecting plugs." O. O. Kring and O. Stathanc. Janu-
ary 10th, (Sweden. No\ember 2rih. 1918.)

1.291. " .Accumulator plates." L. de .M. Cattlev. Januarv 10th,

1.297, ' Proteclive device for electric circuits." R, Drexer. January 10th.
(Germany. lanuarv 12lh. 1918.)

1.303, "Electric gasfilled glow discharge lamps." .A. l.ederer. January
Ifl'h, l.Vustria. September 15th. 1913.)

1,.304, " Electric gasfilled glow discharge lamps," .\. Lederw. January
10th, (Austria. September 16th, 1913.)

1.305. " Transmission of electrical energy," L. Duverger. Januarv 10th,
(France, February 16th. 1918.)

1.306. "Transmission of electrical energy," L, Duverger. Januarv 10th,
(France, January 15th, 1919.)

1.307. " Transmission of electrical
(France. January 21st, 1919.)

1.308. " Transmission of electrical
(France, May Sth, 1919.)

1,317. " Automatic electric switche
many, August 19th, 1913.)

1.324. " Wireless telegraph receivers." Ges
January 10th. (Germany, August '29th, 1919.)

1.325. " Wireless receiving systems." Ges.
January 10th. (Germany, December '2nd, 1919.)

1,3'26. " VVircle-ss telephone transmitters." Ges fiir Drahtlose Telegraph

rgy." L. Duverger. January lOlh,

rgy." L. Duverger. January 10th.

H. Bollinger. January lUih. (i;.r-

fur Drahtlosc Telegraphic.

fiir Drahtlosc Telegraphic.

January 10th. (Germany, Decenibo- Ulh, 1919.)
1,327. " Means for automatically adjusting constants of osi

Ges. fur Drahtlose Telegraphic. January 10th. (Germany,
1919.)

1,3-28. " Wireless telephone transmitters." Ges. fiir drahtlosc Telegraphic.
January 10th, (Germany, Decemb<;r 23rd, 1919.)

for changing periodicity and tension of alternating current
r Drahtlose lelegraphie. January 10th. (Germany, Decern-

aterial." E. Juchli. Ja

1,329.

supply," Cjcs. i

l.cr 27th, 1919.)

1,;*40. " Production of electric insulating
lOih, (Switzerland, .August eth. 1919.)

1,364. " Correction of amplitude of high-frequency oscillations." J. Fngl
J, .Massolle. and H. Vogt. January 10th. (liennanv. .April 7th, 1919.J

1,371. "Control of electric currents by sound," J. Engl. J. .Massolle, and
H. Vogt. January 10th. (Germany, August 2nd, 1917.)

1,387, " lilectric switch." Herold & Co. January 10th. (Germany,
January 23rd, 1920.)

1,406. " Electron tubes." J. Engl. J. Massolle, and H. Vogt. January
lOth. (Germany. Decembei- 2nd, 1919.)

1.419. " Electrical w.lding machine. " Moli-Werke Akt.-Ges. January 10th.
(Germany, April 28th, 1919.)

1,4'20. " Electrodes for resistance welding machines." Moll-Werke Akt.-Ges.
January 10th. (Germany, June Sth, 1919.)

1.421. " .Alternating current electric motors," British Thomson-Houston
Co,. Ltd. January 10th, (ITnited States. September Uth, 1914.)

1.422. " Electric braking .system." British Thomson-Houston Co., Ltd.
January 10th. (United States, .March 25th, 1918.)

1.423. " Alternating current electric motors."
Co., Ltd. (General Electric Co.). Januarv 10th.
'28th. 1915.)

1.424. " .Alternating current electric motors."
Co., Ltd. (General Electric Co.). January 10th.

2-2nd, 1917.)

1.425. " Electric motors." British Thonvson-Houston Co.. Ltd. (General
Electric Co.). January 10th. (Unites! States. January 4th, 1918.)

1,427, " Electrical apparatus," J. Bijur, Januarv 10th. (United Stales,
November Sth. 1919.)

1.433, " Electrically welding sheot metal." .Moll-Werke .Akt.-Ges. January
10th, ((Germany, October 29th. 1919.)

1.434. " Connections for reinforcement of electric currents and voltages,"

J. Engl. J. Massolle. and H. Vogt. January 10th, ( Germany. April 16th. 1919.)
1,446. " Arrangement for strengthening electrical currents and tensions."

J. Engl. J. .Massolle, and H. Vogt, January lOth. (German\. October 9th,

1919.1

1.450. " Differential wire system for controlling amplitude of high-frequency
waves by low frequency." J. Engl, J. .M-issolIe, and H. Vogt. Januarv 10th.
(Germany, March 3rd, 1919.)

1.451. " Differential connection for control of amplitude of high-frequency
vibrations by low frequency," j. Engl. J. Massolle. and H. Vogt. January
10th. (Germany.September Sth, 1920.)

1.463. " Electrrcallv-driven glow lamp for reproduction of acoustic electric

frequencies." J. Engl, J. .Massolle. and H. Vogt. January 10th. (Germany,
March 3rd, 1919.)

1.494, " Wireless radio-signalling bv the arc system." L. Cohen. January
10th, (United States. November 13th. '1915.)

1.495. " Heaning and washing electric bulbs." C. O'Donnell, January 10th.

1,500. " Electrolytic separation of platinum from other metals," E. Slati-

nenu, January 10th. (Switzeriand. December 19th. 1919.)

1,514. " Electrical trip switches for railway, &c., indicating mechanism."
P, H. Waller. January 10th.

1,522. " Rheostat resistance grids," \V, H. Keller. Januarv 10th. (United
States. January 6th. 1914.)

1.540, " .Automatic. S;c., telephone systems." Relay .\utomatic Telephone
Co.. Ltd. January 10th. (Sweden. December 31st. 1919.)

1,5C4. " Electrical connections and switches for enabling an electric current-

consuming device to be used on circuits of different voltages.'* R. Heilbrun.

Januarv lOth, (Germany. February ISth. 1914,)

1,592. " Electric batteries. M. A. Adam and G. .Antonoff. January 10th,

1..596. " Regulating electric central station and .sub-station," R, Bossol-

mann. January XCltli. (Germany, September 15th, 1919.)

PUBLISHED SPECIFICATIONS.
The numbers in parentheses are those under which the speci6cation

printed and abridged, and all subsequent proceedings will bo taken.

|G,- Ele

motors.' Hn nd

Crompti

19IS.
17.294, '' Switchgear for controlling elect;

P, S, Brooks, July 10th, 1919. (155.614.)

'20.601. " Electrical resistance units." C.
and Co. August 21st, 1919. (155.6-22.)

23.098. " Boxes for electrical apparatus."

Jones, September 19th, 1919. (155,634.)

23.150. " Electric heating of water." S, H. C
1919. (155,637,)

23.313. '• Wireless telegraph receivers." E. VV. E
1919. (155.642.)

23.425. '• Electrical indicators and like apparatu
F, R, Hoblev. September -23rd, 1919. (155.648.)

23.876, "Electric motor control svstems,'* British Thoi
(Gencr.\l Electric Co.). September 29th. 1919. (1,55.662,)

25,8^30. " Manufacture of grid resistance,s." '

1919. (135,689.)

29.617. " Telephone and like circuits," V

Electric Co,), November 27th. 1919. il.)5,618,)

xaao.
1.086. " Electrical connections." A. F, C,i

Co, January 13th. 19-20. (155.717,)

2,327. " Apparatus for electric heating of engines of the hot-bulb iviie before

surting." Fetters. Ltd.. and G. B. Petter. January 24th. 1930. (155,719.)

8.435. " Cut^rent collecting dences for electric traction.*' L. Vallino.

March aOth. 19L9. (140.171.)

10.168, " -Automatic and semi-,-iutomatic tolephnne systems." We«!tem Elec-
tric Co, April 11th. 1919, 1141.703.1

11.638, " Use of thermionic rlevices fer prndurin" fr.-ou-"cy h ,-monics of

electric oscillations,'* Western Electric Co. April -28th. 1919, (142,474.1

17.003. " Electric switch.** J. Beissbarth, January 31st. 1919. iU6,'268,l

19,005, " Electric transformers for use with measuring instruments." Com-
pagnie pour la Fabrication des Compteurs et Materiel d'Usines a Gaz, Juite

2eth, 1914. (147,047.)

r and ,\bbolt. Turner

n & Co, and W. F.

vert. .September 30th.

Gill. September iZna.

"
J. G. Hooper and

-Hou.ston Co.

Satchwell. October 21st,

Co, (Western

and Edison Svyan Elec;.
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GERMAN INDUSTRIES IN 1«)20.

A MORE favourable impression will be left on the minds of

those who peruse the latest official report on the industrial

and economic situation in Germany than that which was
created by the report for 1919. At the same time,

it would have been better if the Department of Overseas
Trade had characterised the present document as a report
for 1920 rather than to have set it forth as dealing with
the situation in December, 1920, because the report contains

very little— if, indeed, anything— appertaining to the

final month of last year.

The report, which has been prepared by Mr. J. W. F.
Thelwall, commercial secretary to the British Embassy,
Berlin, assisted by Mr. C. J. Kavanagh, British commercial
secretary in the occupied territories, Cologne, states that on
looking back over the past two years it is impossible not to

be struck by the evidence of improvements in all depart-

ments of public life in 1920, excepting State finance, as

contrasted with the previous year. In itself Dhis assertion

merely confirms everything which it has been possible to

gather from the German newspapers during the past two
years. The two chief impressions formed by 5Ir. Thelwall

in surveying the country's activity in 1920 are represented

by the constitution of combines within the country and
co-operation with foreign groups. These combines, which
aim at uniting whole branches of industry, are said

to be intended to be an alternative to State owner-

ship. The problem, however, might have been set in

stronger terms, as the combinations are also partly being

promoted to defeat State ownership or socialisation.

Unfortunately both of the commercial secretaries fall into

the error of also applying the word "syndicates" to these

liaancial amalgamations and communities of interests by

means of an interchange of shares between the companies

concerned. Syndicates are industrial associations of manu-

facturers for the regulation of production and prices, and

the members are financially entirely independent of each

other.

As the report reminds us, the inclination to form com-

binations has so much increased that the bulk of the coal,

iron and steel industries will be held by a few groups led

by dominant personalities, and while these are perhaps the

most striking on account of size and power, similar organi-

sations are in existence or in process of formation through-

out the country. The old chemical trust, for instance,

has been strengthened and prolonged, shipping is said to be

controlled by two companies only, and the electric lamp

industry, the motor-car industry, and the oil and fat trades

have formed trusts of their own. Moreover, manufacturing

firms have established connections with companies in other

countries, either by granting the latter a direct interest in

the German concerns or by the formation of a company
abroad in which several German companies participate,

with the object of ensuring the delivery of raw materials.

Such arrangements have been made in the oil and margarine

industries with the Dutch, in the electrical and textile

industries, and in shipping, with the Americans, in the

rubber industry with the British, and in ores with the

French.

Turning to the (Consideration of the export trade, we
find emphasis laid on the fact that the country must

concentrate a large part of her energies on developing this

[129]
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trade as being one of the most effective means for bringing

about economic restoration. It is impossible to say how far

she has been successful, owing to the absence of official

figures, but the report remarks that all indications go to

show that the country has lost none of her old skill in

adapting herself to the requirements of various markets,

and in organising and directing her export trade into the

most profitable channels. No doubt the foreign trade

would expand even more rapidly if it were not hampered

by a complicated system of licensing, but despite this, it is

said that German competition will be found and must be

reckoned with from South America to .Japan, there being

(|uite enough neutral and Allied shipping to carry it there.

As the goods start with the initial advantage of lower costs

of production, freight rates do not deprive them of their

competitive power as compared with goods made in other

European countries. The subject of coal is discussed at

some length, and it is concluded that while Herman industry

is not abundantly supplied with coal, it is far from being

annihilated through the lack of it, and the situation is

improving in so far as the production of coal is concerned.

The position of the iron and steel industries is dealt with

at some length by Mr. Kavanagli, who points out that the

most prominent feature is the rapid progress which has been

made in extricating the industry from the state of dis-

organisation which followed the losses of territory and pro-

ductive works under the Treaty of Peace. After referring

to the soaring of prices of iron and steel down to April,

1920, he states that it was not until the Eisenwirtschafts

Bund (Federation of the Steel Industry) came into opera-

tion in that month that any sort of stability was visible in

the market, ijuite so, stability in prices under the dicta-

tion of the Government. The Commercial Secretary,

however, does not tell us that this so-called self-governing

federation was forced on the iron and steel makers

against their will ; that it is composed of 70 members,

of whom only 17 are steel makers. So are workmen mem-
bers, and the remainder are merchants and consumers ; that

the federation is in reality controlled by the workmen
members and the consumers with the support of the Minister

for Economic Affairs ; that it is a re-introduction of the

war-time system of compulsory administration for ulterior

political purposes, and is hampering the development of the

industry, despite the urgent demands of the steel makers for

the immediate abolition of this "self-governing body."

Dealing also with the subject of amalgamations, the

report remarks that smelters and steel makers are acquiring

coal interests, aud assimilating rolling mills, sheet metal

works, and shipyards, and mechanical and electrical concerns

are entering into agreements with iron and steel producers

with a view to ensuring a sufficient supply of raw materials.

The resulting combinations in some cases are of considerable

magnitude, and one case—that of the Siemens-Rhine-

Elbe-Schuckert Union—has given rise to a concentration

which controls a capital of 500,000,000 marks, and employs

200,000 hands. It is also recalled that the A.E.G.

hafi concluded a working agreement with the Burbach-

Eich-Dudelingen Steel Co., Luxemburg, through th?

former's association with the Felten and Guilleaume Co.,

although this chiefly concerns the supply to the latter of

semi-finished steel to compensate for the loss of the Stein-

fort (Luxemburg) Steel Works. In addition, particulars

are given of other amalgamations, and it is added that

further fusions are in prospect. The report also deals with

the mechanical engineering industry, which is referred to

in another part of the present issue.

The further parts of the report treat of the chemical

industry, oils and fats, the textile industry, labour, and the

cost of living. But apart from the passing references to

electrical firms already given, and a brief note on electrical

power stations, we look in vain for any particulars concerning;

the electrical mainifartKriiig industry, while even the ship-

building industry is dismissed in eight lines. If informa-

tion respecting these two important industries becomes
available to persons outside Germany, it should also be at the

disposal of those residing there ; and it is very unfortunate.

to say the least, that prominence should be given to certain

industries to the practical exclusion of others which are

of importance, at least equal to, if not greater than, that of

those which combine to swell the volume of the report.

Ax idea seems to be germinating that
NoD'Statutory an opening may show itself, sooner or

Suppliers. later, for some unconsidered trifles to

be jiicked up in tlie way of unauthorised
distribution of electricity supply. The idea is that when
the various Joint Electricity Authorities get under way
there will be transmission lines here and there and every-
where in a district, and tliat a discreet Autolycus, dis-

pcusiiij: with any statutory j)erMiissioii or powers, can
(|uietly start distribution, iiurchasiri}; Jiis supply in bulk.

IJeiuf;: under no restrictions anil unhampered by any
duties oi- obligations, lie foresees a good harvest in this

form of enterprise. I'p to the present, although there
aie a number or non-statutory electric sui)|ily companies,
a natural limit lias Ijcen placeil on them liy the fact that
tlicy h.ivc been obliged to provide generating stations

and s(i on, with the corresponding increased risk. It was
frit hy I he Hoard of Trade Electric Power Supply Com-
mittee that it was advisable to give these companies an
opjiortunity of re};idnrising themselves at a small cost

and by an easy statutory procedure, and under the 1919
Act the Special Order which was substituted for the

more ponderous Provisional Order covers such eventu-
ality. It is up to the Electricity Commissioners
therefore to check promptly an extension of irregular
supply of the kind antici])ated : otherwise there

might crop up a swarm of these pygmy systems of .distri-

bution which would seriously stand in the way of the

systematic methods ensured by the terms of a statutory

Order. A statutory undertaker must distribute practi-

cally' to everyone who wishes it, in the given area. A
non-statutory supplier is not loaded with such public

duties. Our remarks do not apply to most of the pre-

sent non-statutory companies, which are indeed giving
supply to the public in unimpeachable style. But the

netting of the country with bulk-supply transmission
lines may entice forth quite a special kind of adventurer,

who should both in the interests of the pulilic and of the

industry be peremptorily discouraged.

The informal meetings of the Institu-

I.E.E. Informal tion are maintaining their high stan-

Meetings. dard, and establishing their claim to

become a permanent feature of its pro-

ceedings. On Monday last an excellent discussion took
place on Mr. Milne's pet subject—the cheapening of

electric wiring. This is a matter to which we have pre-

viously drawn attention as one of urgent importance,

and it is somewhat to be regretted that the discussions,

according to the rigid rule of these meetings, are not

available for publication. This defect, however, is to

he remedied, as it is proposed to furnish a precis of the

discussion to the Press on future occasions.

Ghk.^t interest has attachc<l to the

The Liverpool jnoceedings at the inquiry—the first

Inquiry. effective in(|uiry under the 1919 Act,

for the Bristol one no sooner began
than it ended for the time—which was held at Liverpool

last week. The proceedings occupied five days, and were

adjourned for a month or more. It is clear, therefore,

that an iiKjuiry of this nature, affecting the complete

reorganisation of electricity supply in an industrial area

of the first importance, and the outlay of 1 or 5 millions

sterling, is a very onerous and protracted undertaking,

and if later inquiries are equally exhaustive, the Com-
niissioners will have a busy life duiing the next year or

t wo.

The inquiry revealed the fact that certain authorities

within the area, both municipal and company, were by

no means favourably disposed towards co-operation, still

less towards absorption in the scheme; the Commis-
sioners have no compulsory powers, except the power of.

withholding sanctioii to extensions of plant, and there-

fore auv undertaking which chooses to stand out and

carrv on as at present can do so. We hope, however,

that no such action will be taken as will impair the

efficiency and success of the .Joint Electricity Authority

which will doubtless be set up.
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MESSRS. HIQQ5 BROS.' MOTOR WORKS.

AYe recently had the pleasure of visiting the works where

the Higgs motors are made, at the Sand Pits, Birmingham,

and procuring photographs of their equipment and products.

Fig. 1.

—

Assembled Components ok an a.c. Motor.

Since then, of course, the firm of Higgs Bros, has made
great strides, and has firmly established its position in the

national goodwill ; but true to the original idea, it has

grown up entirely on its own founda-

tion, admitting no outside capital, and

incurring no debt. Motors are now
Ijuilt up to 50 h.p., a limit beyond

which Mr. Higgs, who controls the

designs, will not go, as tlie factory equip-

ment is designed for dealing with a

iiiaximuni weight of one ton. While

the brisk demand arisingout of the war

conditions naturally helped the develop-

ment of the business, the impossibility of

carrying out extensions had acontuiry

cfTect. and when the business was trans-

iLrrcd to the Sand Pits in 1917, it was

necessary to make the best of such

Hcrnmraodation as was available ; this

took the shape of two five-storey buildings,

cut up into some 40 shops, so that the

lay-out is far from ideal. In spite of

this drawback, the firm has prospered

in its new home, but when, as planned.

Fig. 2.

—

Exterior of Wokk

Fig. 3.

—

Assembled Components of a d.c. Motor.

This young firm has " made good " in a comparatively

shoit but strenuous time, and its methods are characterised

by certain features, particulars of which, we trust, will be

found interesting.

1 I the first place, it is worthy of noie that Mr. W. F.

Hi^'gs, the founder of the firm, whilst acquiring knowledge
and experience as an apprentice, always kept before his

men'al vision a determination to establish a business of his

owi]—a purpose which, in these days of big concerns,

requires a gocd deal of pluck and resolution. In 1912 he

com nenced operations at Balsall Heath, in premises

occupying l,bOO sq. ft., with a staff whose combined wages
for Lhe first few weeks amounted to £4 128. a week ; the

rent was £7 lOs. a quarter, electric power cost £8 a quarter,

gas £3, and insurance £1 lOs. a year. With this small

beginning, he carried on for 12 months—and made a net

profit of 100 per cent, on his modest capital ! From these

figures the young manufacturer may draw encourage-

ment ; clearly there is still scope for a small manufacturer,

provided that he has the ability and application necessary to

deserve success. In those days the largest size of motor
made by the firm was rated at 5 h.p. : not only home but also

German competition had to be faced, and the greatest care was
necessary to secure the utmost economy of labour and material.

Fig. 4.—Experimental Shop.

it is able to move to a more convenient building, it will

be in a position to make further economies in the procesEes

of manufacture.
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As illustrating the progressive policy of the fiym. we

record with much pleasure the fact that in 1017 the metric

system was substituted for En£;lish weights and measures

throughout. In che ordinary course, new designs were, in

preparation, and these were drawn out entirely in metric

measures, with the exception of the steel for shafts, which

could not be obtained in millimetre sizes. Mr. Higgs

Fig. 5.

—

Special Machine Sbop.

if a special machine is asked for, a standard machine is

offered that will do the work with reliability. All the

motors are fitted with ball bearings, which enable small

clearances to be safely employed, resulting in high efficiency

and high power factor.

Messrs. Higgs Bros, have never had any trouble with

their workmen, even when strikes have been in progress

elsewhere : their policy is to pay good wages, treat the men
well, and to take a real interest in their welfare. Amongst

the amenities which they have provided are a works canteen,

football field, and rifle range, and the sporte cluli is a

popular institution. The authority of the foremen is safe-

guarded by passing all communications with the men
through their hands, but, at the same time, direct contact

with the men is maintained, the foreman being a party to

all interviews.

Piecework is in force throughout the works, but is not

favoured by the firm ; when conditions permit of it, the

" conveyer " system will be adopted, with high, but fixed,

wages. An ttticient organisation to keep every man
supplied with work is considered essential to economical

production, and punctuality in the highest offices is

obligatory, for the sake of example.

The great majority of the machines sold are supplied

direct from stock, there being usually from 400 to 500 finished

motors in stock, and 1,000 in course of manufacture. An
elaborate system of stock-cards is in use, which ensures

Fig. r,.

—

Heavy Machine Shop. Fig. 7.—AssEMULY Shop.

derides the statement which is constantly made by opponents

of the system, that the cost of the change is ruinous ; as we
showed in a series of articles in lOl.i, this objection is

imaginary. The decimal metric system is now in use

throughout the factory, except for screws larger than the

B.A. sizes (which are already metric), and Messrs. Higgs
Bros, would prefer to use the metric screws if they were

obtainable, regarding the design of the thread as superior

to the Whitworth type.

The motors built by the firm are rigidly guaranteed to

comply in every respect with the British Engineering

Standards, and with the makers' specification ; if a customer

is not satisfied with a machine, it is either made satisfactory

or replaced by another. On January Ist, 1921, we were

informed, prices were reduced not only on new orders, but

also to an equal amount on those in course of execution.

The firm objects to a maximum temperature exceeding

200 F. in any part of a machine, and while it recognises

the necessity of rating a machine up to the maximum safe

load, it regards reliability as the supreme consideration, to

which all others must give way. For this reason, the first

machine of a new design is built with thermo-electric

temperature indicators imorporated in its structure : by

this means precise information as to its proper rating is

obtained, and it is certain that repetitions of the same

design will give the same results.

The motors are built for d.c. and two or three-phase a.c,

in two types—" protected,"' and " enclosed ventilated "

—

and are suitable for most applications in mills, factories,

&c. No variation from the standard designs is permitted ;

Fig. 8.

—

Winding Shop.

that, say, six machines of a certain size are always in stock ;

when that limit is reached, a batch of six more is put on

order. A system of keeping monthly records in the form of

curve diagrams is also employed, giving minutely detailed

information on a wide range of subjects, such as manufactur-

ing costs, wages, insulation failures, &c—the set of curves

numbering upwards of 30, and being always kept up to date.

The method adopted for controlling designs is of interest.
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The structural details of a particular design are fixed, after

due investigation and experiment, by Mr. W. F. Higgs, but

the windings have to be varied to suit " the infinite variety
"

of voltages and frequencies enjoyed by the long-suffering

consumers in this country. A folder is set apart for one

standard mechanical design, the whole of the details of

which are invariable ; this folder contains a series of

design sheets recording the data corresponding with

the different windings used with that particular carcase.

Fig. 9.—TfiST Room.

The drawings are prepared in accordance with a uniform

system which has been developed to a high degree

of perfection, each detail having a standard sheet to itself,

showing only those dimensions with which the shop is

concerned ; moreover, on corresponding drawings of the

same detail, but of different sizes, the lettering, and even

the positions of the lettering and dimension lines, &c.,

are identical, except in respect of the dimension figures

themselves. Every item without exception that is required

for a machine is entered on the list of material for that

machine, and no machine is allowed to go into stock until

it is complete to the last screw.

The stock is divided into three classes :— (1) single

component parts
; (2) assemblies of components ; and (8

)

complete machines. In every case orders are put through

in batches, the number of items included depending upon

the size and nature of the particular part, but never being

less than six. Taking, for example, a batch of six steel

shafts ; the batch is started on its course, accompanied by

a card containing particulars regarding the order, the

number of operations and the time allowed for each opera-

tion, and other necessary data ;
provision is made for

recording the inspection of the part at appropiiate stages,

and the batch is not accepted in the stores unless every item

is present and completed. Even spoiled work has to remain

with the order up to the final inspection and arrival at the

stores, 60 that no scrap accumulates in the shops, and no

part is ever lost. Cast-iron yokes, which are at present

purchased in batches of 20 to 50, are received into the

" rough castings store," which is a buffer between the

delivery office and the workshop, and each batch is controlled

by a stock card, so that the precise quantity available is

always on record.

Figs. 1 and 3 show the chief assembled components of

standard a.c. and d.c. motors. The d.c. machine has a cast-

iron yoke with mild steel poles and interpoles cast in place :

all machines above h h.p. are provided with interpoles, and

every machine is capable of a speed variation of 1 00 per

cent, by field control. The ball bearings are of the same

size at both ends of the shaft, and the machines are

reversible without moving the brushes, commutation being

on the neutral point. There are no loose wire lonnections

inside the machine, stiff wires being used, with soldered

joints. The poles are provided with laminated shoes, and

the coils are wound with enamelled wire, taped with black

tape, and labelled with a stamped metal number disk which

enables a user to be supplied with an exact duplicate in case

of need. The motor is thoroughly ventilated by a fan

attached to the armature. The terminals are housed in a

compartment in the top of the yoke, which is covered with

a c.i. box containing spare brushes and springs, running

instructions, a lubricator, and enough grease to last for two

years—the use of the right kind of grease being essential

to the success of- ball bearings. The d.c. machine is dis-

patched from the works bolted to a couple of battens, with-

out a crate, a method which has proved both satisfactory

and economical (for this reason the lubricator above-

mentioned is put into the box for safety in transit).

The brush gear is of particular interest : the arms are

fixed to the rocker by an ingenious coned joint, which

ensures permanent rigidity, and the brush-holder box is a

die-stamping of metal having a tensile strength of ;i;J tons

per sq. in. and an elongation of 15 per cent. Morganite

Link 1 brushes are used.

In the a.c. motor the outside of the stator laminations is

exposed to the air ; the stator is wound with formed coils,

of wire enamelled and single-cotton-covered in the small sizes,

d.c.c. in the larger. The enamel coating stands a pressure

of 2,800 V between adjacent layers. The interior of the

stator, and the exterior of the rotor, are ground, so that a

very fine clearance is practicable, the size of which is known
with certainty to 10 per cent.

The rotors are always wound three-phaae, and provided

with two radial slip-rings, the shaft providing the third

contact. A simple but effective short-circuiting gear is

used. Squirrel-cage rotors are built on the system

described in our issue of May 14th, l'J20, with flat copper

bars, twisted at the ends so as to form a cylinder, and welded

together, making a sound but inexpensive job.

We give herewith a number of views taken in the work-

shops. The firm is self-contained as far as possible, and

intends eventually to have its own foundry. Core lamina-

tions are scamped on the premises, and coated with

insulating paint by spraying. Die stampings are used for

couplings, brush boxes, &c. All shafts are ground to a

finish, and the machined parts are made completely inter-

changeable with the aid of gauges. The bases of castings

are faced in the lathe, not planed. All jigs, tools, and gauges

are made on the premises. Several single-purpose machine

tools, designed and built by the firm, are installed. Pulleys

are made on novel lines, the face being finished in one cut.

The variety of parts stocked is kept down to the minimum ;

for example, 17 different screws suffice for the whole range

of 32 standard machines, from I to 50 h.p.

Every machine is tested on load for three hours, flashed

five times, and certified by the head of the testing depart-

FiG. 10.—Finished Motor Store.

ment, which is equipped with means for carrying out tests

at any frequency from 25 to 60 cycles, and any pressure up

to 3,000 V.

In concluding this brief sketch of the firm's activities,

we desire to express our appreciation of the cordial recep-

tion accorded us by Mr. W. F. Higgs, A.M.I.E.E., and his

partner, Capt. C. Higgs, M.C., R.E., on the occasion of our

visit. Messrs. Higgs Brothers cast their name on every

machine that they build, with pardonable pride—for it is

the mark of a machine which can be depended upon to do

all that is claimed for it.
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EDISWAN JUNCTION BOXES.

Amonosi the various dirticultiei* with which t- k-ctricity supply
engineers have had to (.i)nt<>nd during tlie last few years has
been the slow prochiction of junction hoxcs. Bad as the posi-

tion was for obt.aining deliviTics during the war, the supply

undertaking could feel that it had other reasons as well backed
by the approval of the Government and public, for tne exiT-

cise of delilieration and selection in extensions of networks and
the connecting-up of new consumers. Since the Armistice,

hundreds of new consumers have been clamouring for connec-
tion, but the .supply of straight-through and t^^rminal l)oxes

for the new mains, and service boxes and house-service cut-outs

for new con.sumers. lagged months behind the demand.
Arrears accumulated during the moulders' strike, and nou

.

exposing the Miulille conductor—and it will hi' found a conveni-

ence that the castings of these boxes are made to l)e inter-

changeable with those for use on ordinary two-conductor con-

centric cables. The boxes for services from the inner and neu-

tral conductors of a triple concentric cable are larger, as the

middle concentric conductor has to be cut in order to l)are the

inner one, and sufficient length has to be provided for the

fitting to re-connect it.

In its terminal boxes the Ediswan Co. has adopted the wiping

•.'land in preference to the compound gland. The former,

.•iithough it may involve the exerci.se of a little more skill in

utting-up the box, always presents a neater appearance, en-

sui-ps good boniling. and eliminates the drippiness and sticki-

l.

—

House-service Bo.\ for 3-core Cable.

although foundries are gradually making up for lost time,

cable deliveries are also appreciably better, and the demand for

junction boxes is likely to show little sign of abatement.
In these cirt instances, it is not surprising that the Edison

Swan El.-ctric Co., Ltd., whose cable department has developed

as rapidly in the output of main cables as in the supply of

t.-ables for house wiring, should have decided to commence the

manufacture of junction boxes at the Ponders End Works.
The Ediswan boxes, while following the lines which have

been found most suitable for normal conditions in general

practice, possess some interesting features in technical detail.

Fig. 1 illustrates the three-core service box, a feature of which
is that, while there is ample room for making connections, and
good clearance between the conductors themselves and the wall

of the box. the amount of compound required for filling is re

duced to a minimum. This point will be particularly appre

ciated by engineers in charge of large networks, on which tin

expenditure on box compound is a serious item. It will In

seen by the illustrations that the compound gland type bus-

been adopted, and that the unt^^rtainty of proper bonding b<'-

tween the lead of the cable and the box, occurring in souk

ness which is frequently in evidence when a compound gland
is used in a vertical position. The company has departed
from the usual practice of screwing the wiping gland into a
thread cut in the two halves of the box. With a screwed-in

wiping gland, it is virtually impossible to have a perfect joint

both between the two halves of the box from top to bottom
and between the gland and the box. If one is sufficiently

tight, the other is apt to be too loose. In the Ediswan pat-

HlG. 2.—HOJTSE-SERVICE BoX FOR TRIPLE-CONCENTHir (MlIlDI.E

AJJB Neutral) or Concentric Cable.
Etc 3.— n.r. HniisE-SERViCE Cut-out with Se.u.inu Chamber

(Open).

designs, is elimioatcd by a tinne<l copper earthing strip at

each way, which is sweated to the cable and screwed down
against a machined surface on the box itself. Another point,

which will meet with the approval of the practical mains engi-

neer, is the thickness of the lugs. Many engineers know to

their cost the trouble from breakages of lugs in the earlier

• designs of junction boxes.
Fig. 2 shows the design of one of the service boxes for use

• on triple concentric distributors—the one for taking a service

from the middle concentric conductor and the neutral without

tern, the Ijrass willing glund has a wide flange which is bolted

to a machined surface on tlie lower end of the box. The bond-

ing is thus perfect, and at the same time the two halves of the

liox can be bolted tightly together and the compound poured in

at a high temperature without any risk of its leaking. Separate

bushes are provided for each of the tails, which have a straight

vertical run, making short-circuiting absolutely impossible.

The Ediswan Company has issued an illustrated list of its

low-pressure boxes, in w-hich these and other patterns are

described in detail. A feature of this catalogue is a list of a
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dozen sizes of plain cast-ii'on i.-a.'ie.i with iron covers with a

hst of extras for tapped bosses for conduits, wiping glands,

sealing glands, packing glands, and filling plugs to make them
adaptable to any purpose for which special boxes are required.

Together with the above list, a separate catalogue of house-
service cut-outs has been brought out. This includes a neat
pattern of combined double-pole cut-out and sealing chamber
which should entirely remove the prejudice against placing the

fuses of both poles in one case. .\.s is seen by the illustration

(fig. 3), the cover opens downwards. The fuses are of the

well-known Ediswan Home Office pattern, separated by an in-

sulating fillet, and accidental .short-circuiting or earthing is

virtually impossible. Tlie cable can be led in either at the

Fig. 4.

—

Service Fise Bo.\rd with s.r. Fuses and Se.amnh
Chamber.

bottom or either side, as three blank bushes are provided. A
siniOar design is adopted for the triple-pole cut-out, tvpo pat-
terns being made, one with three fuses for 3-phase services

and the other with a link instead of a fuse in the middle for

3-wire d.c. services.

For those who still prefer to employ single-pole fuses, a well-

fitting and substantial sealing chamber (shown in fig. 4) has
been brought out. In this there is a separate bush for each
pole, and attention has been paid to a proper tit between
the two halves. Ironclad house .service .switches, single-pole

Home Office pattern cut-outs, and house service panel boards
are also included in this list.

CHEMICAL AND METALLURGICAL ASPECTS
OF ELECTRIC ARC WELDING.

Bv J. H. PATEESON, D.Sc., F.I.C.

{Abstract of paper read before the Institution of Electrical
Engineers, LivERrooL Sub-Gentre o/ the North-Western

Centre.)

In this paper the author gives some account of the probable
chemical composition of the metal which is filled into a weld
made by the iron process, and of the variations in micro-struc-
ture which are produced. The carbon content of the metal
can be neglected, as it is usually very low, and is not a

dominant factor.

As a weld is made in an atmosphere rich in oxygen, the
deposited metal .should contain oxides of iron, but analysis
shows that in addition considerable quantities of iron nitrides
are also produced. The quantities of oxygen and nitrogen
to be found in a weld metal may be gauged from the follow-
ing curves (fig. 1).

The decrease in the quantity of oxygen with the increase
in the current strength is noteworthy, and is probably brought
about by the greater fluidity of the metal deposited at high
current strengths owing to the general temperature of the
weld being higher. This gives the globules of oxide present
time to coalesce and come to the surface of the weld where
they form a slag.

Whether any of the oxide present in the weld goes intt>

solution in the iron or not is a debatable point. The micro-
scopic examination of any weld show's the presence of quan-
tities of small threads and globules of slag (probably iron

oxides of various kinds), but whether the iron itself dissolves
any iron oxides while fluid is not very clear. The necessity
liir knowing something definite on this point is due to the
fact that if the molten iron dissolves iron oxide while fluid
and then allows of its complete or partial separation during
cooling, serious disturbance of the mechanical proiJerties of
the iron may be expected. If, on the other hand, the oxide
does not dissolve, then the iron oxide present will be very
like the slag present in wrought iron or east steel, it will
only act as a diluent to the good metal surrounding it.

Dr. Ko.seuheim is of the opinion that ferrous oxide is in-
soluble in iron, and points out the notable constancy ot the
melting point of pure iron by various investigators as strongly
supporting this idea. Mes.srs. Eawdon, Groesbeck, and Jordan,
in a recently published paper, give an account of work done
by them in the laboratories of the U.S..\. Bureau of Standards
on weld metal, in the cour.se of which they found that, on
hi'ating a piece of weld metal in vacuo for six hours at
I.OIX) deg. C, the globules of iron oxide coalesced into larger
jiiirticles. If it is assumed that the globules are iron oxide
then the migration of the particles can only be assumed to
have been cau.sed by the solution and subsequent redeposition
of the iron oxide in the surrounding iron. Other investigators
have failed to find any movement of iron oxide inclusions in

cases where the inclusions were known to be iron oxide only.
Numerous experiments, mo.st of them not very convincing,
ha%e been done to show the effect of nitrogen on the mechani-
cal strength of steel, and as a result, quite a number of

metallurgists are agreed that more than .01 or .02 pei cent,
of nitrogen in steel is dangerous. As weld metal contains
normally from eight to ten times these quantities it may be
assumed that, if their theories hold good, the metal produced
in electric welding owes all its weaknesses to the nitrogen
content.

The presence of all this nitrogen is a matter of considerable
interest as iron in the uKjlten condition is barely affected by
it. Andrew, by heating iron for long periods in an atmosphere
of nitrogen at high temperatures, succeeded in producing
alloys of iron and nitrogen containing 0.3 per cent, of the
latter element. .\s weld metal is only hot for a few moments,
this cannot explain the production of 0.15 to O.IG i^er cent,
of nitrogen in weld metal.
In 1911, R. .1. Strutt showed that under the influence of a

high-pre.ssure discharge nitrogen became chemically active,

and would rapidly combine with metals such as sodium, mag-
nesium, and calcium at ordinary temperatures. Later Koenig
and Elod showed that active nitrogen was produced when the
gas was drawn through a d.c. carbon arc, and it would appear
probable that the high proportions of nitrides present in weld
metal are due to the existence of this very active form of

nitrogen in welds produced by the carbon-arc process, and
also in steel melted in the electric furnace, which shows that

s.
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contained 'ii.l per Lent.^ showing that -HIl p«'r cent, bad
escaped as uncombined nitrogen.
Ruwdou and bis cuUaburatora found that specimens lieatcd

in vacuo lose nitrogen to the extent of about 50 jier cent.

As. however, their metallograpliic researclies do not coincide
with this loss, they suggest that the onlinary nwtbods of

analysis only determine the nitride nitrogen, and that the
quantity apparently eliminated on heating has really been
converted into another form which is unattacked by the

reagents used. This is a very improbable explanation, e.speci-

ally in the light of the author's results, but the fact remains
that a large field for interesting and informative research
opens up in connection with the presence of both oxygen
and nitrogen in steel. It is hoped by making specimens of

weld metal in which nitrogen cannot possibly exist, by making
welds in nitrogen perfectly free from oxygen, and by the

study of these welds, that definite conclusions will be ar

rived at.

CORRESPONDENCE.
Lttttri received by m after 5 P.M. ON Tuesday oannut appear until

the following week. Correspondents should forward their communi-
cations at the earliest possible nuyment. No letter can be published

unless we have the loriter's nanw and address in our possession.

A Generator Problem.

1 have followed " Wireniau's " trouble for the past few
weeks. I .should like to ti'y and help him, as I had the same
trouble last ,hine. I tried reversing the shunt, then the

armature; then I tried exciting one of the .shunt coils off a

oOO-volt circuit with a set of lamps in circuit with the one
shunt coil, and coupled up the other three coils across the

armature, and it would generate quite all right. The only
method that worked satisfactorily and overcame the trouble
was to couple a wire through a switch so as to short-circuit

two of the shunt coils, leaving only two of the four coils

across the armature until the voltage rose, say. to 200 volts;

then to switch oti' the short-circuit and, leave the four coils

in series.

Crvnnnt.
Inniunii itith. 1921.

Wm. John.

It is evident from the particulars given in your issue of

December 17th, 1920, that the machine in question is intended
for separate excitation, as, if 480 V were applied to coils

wound for (jO V. they would promptly burn out.

I would suggest that " Wireman " should test the field cur-
rent pas.sed by the motor and compare this with that passed by
the generator with all field resistance cut out. He will in ail

probability find that it is exactly, or approximately, the same,
if such is the case, it clearly proves my contention re .separate

excitation.

With reference to the series winding, if this is on the main
poles it should be connected in opposition to the main excita-
tion, the reason being that this has the effect of reducing the
amount of current tiowing during the striking of the arc, and
also contributes greatly to economy in current by reducing to

a great extent the amount of series resistance needed in the
arc circuit.

I should further like to point out that the rea.son for adopt-
ing si'|i:ii:ii.- ,\, it:itinii is that if the machine be self-exciting,

it IS iiosmI.1i- In] thi' .'ieries coils to overcome the .shunt coils

and destroy the excitation of the machine, if the arc is not
struck quickly, and with plenty of .series resi.stauce in circuit.

I have been able, on several occasions, by careful regulation
of the excitation, to obtain a balance between the series and
shunt coils and maintain a steady arc without the aid of any
series resistance in the arc circuit.

Frank S. Rumhall.
Luton. Jaiuiarii -''Mh, 19'21.

Shop Displays.

Ill cniiiuinn with many of your readers, I have read the
correspondence under the above beading with interest,

mingled with mixed impressions of disappointment and hope.
I dislike unidentified letters, which .savour of lack of

courage, and also deplore the vituperative tone of Mr. Tate's
replies. It is also unfortunate that Mr. Cohen should endea-
vour to redress his grievances through the hospitality of your
columns, seeing that more constitutional methods were avail

able. 'V\"e all have cause for complaint, and Mr. Cohen should
memorise the lines of Seneca which read :

" Let no man pre-

sume to give advice to others that has not first given good
counsel to himself."
As a member of the E.C.A. I have for many years been

known as " the Opposition," and also by the much respected
Mr. Cash as the " Gadfly." Why? Because I endeavour to

stimulate those silent and sluggish members who are content
to let others overburden themselves with duties whilst they

—

the silent ones—refuse to give support by attending meetings,
being content to pose as injured and ignored.
To " Retailer " and others I beg to give a few lines of

advice : Primarily, they are certainly unaware of the diffi-

culties confronting them in their endeavour to found an
organisation which will create their ideah. Secondly, they
are neglecting the excellent prospect of success and are re-

taining the .sand but wa.shing away the gold. I will be more
explicit.

l,et from 10 to 5(1 di.sappoiiited contractors, itc, who are

legitimattdy <Mititled to meml>ership, immediately join the
K.C.A. Following tliis they must resolve to attend the forth-

coming annual meetings. If they will do so they will have
the opportunity of electing x\ hom.soever they desire to repre-

sent their interests. They can remove from ollice those who
are supjMi.sed to run the .Vssoc-iation in their own interests, and
111 ronsi'ijuence will hold the reins and thereby be able to

ilemonstnite their i-ajiability to create a .strong representative
and co-ordinate body. 1 hope they anticipate the magnitude
of their responsibilities when the., gee the powers. Personal
acquaintance is very educational at times.

In conclu.sion, your corresjjondence does not indicate the
geographical .source of complaint. Therefore I wish to in-

dicate that although liondon .st'cms ai) badly .served, the

numerous branches throiighuiit the kingdom are .seemingly

happv and well catered for.

W. Ellerd^Styles.
London. N. 1.

Jail mini iitt, 1921.

The Life of Metallic=tilament Lamps.

Several times recently 1 have been called upon to quote a

price per annum for the maintenance of eit-ctric light in>tal-

lations, and, naturally, 1 have been very interested in the

correspondence in your columns on the above subject.

Referring to the letter irom " J. W. H." in your issue of

the 28th inst., in which he says: "Generally speaking, the

average life is about 200 hours for ordinary metal lamps, and
100 hours for half-watt types," I .should be glad to know bow
" J. W. H." arrived at these figures, which, of coursi\ must
only be approximate, and to my mind are quite true with the

lamps of the present-day standard of manufacture.
'I'ake, for example, an installation of ItKJ ordinary metal-

filament lamps and one of 100 " half-wait " lamps, in each case

working on, say, 200 volts constant pressure, and assuming
that the lamps are not subjected in any way to mechanical
stress or shock, could " J. W. H." suggest a figure for average
life in each of the cases just given as examples'.' I should he

very interested to hear his opinion.

Referring to the so-called " half-watt " lamps, which I am
glad to say are now beginning to be called gastilled lamps by
many. I have found when dealing with installations operating

on a" voltage of -M). tli;it t,, instnll, in place of 2<.K)-volt lamps,
lamps rated at 210 volts ^ive- ;i con.siderably longer life to the

lamps, and also the loss ,,[ larnlle power is not appreciable.

Maintenance.
Jaiuuiiij ±1111. 1921.

I have followed with interest recent correspondence ap-

pearing in the Electrical Review on the above subject.

To my mind, the solution is not to reduce costs to take

account of replacements, for that, surely, would tend to lower
rather than raise the quality of lamps at the present time.

It is common knowledge that we have standard prices for

metallic-filaii.ent lamps, and it is also the feeling of con-

suiners th.it prices are on the high side. Therefore, as Mr.
.\ish sii;;ijests. if high prices are to remain, insistence should
lit- iilaci'd upon an equally high standard of (puility, thus
liiiili.n;:!ii;j the life of a lamp.

.M:iii,\ thiiit;s enter into the Kfe of a drawn-wire lamp, and
one III the most important factors is the quality of the tung-

sten wire used in its manufacture. The quality of tungsten
wire depends to a large extent on the way in which it is

drawn, and, as a supplier of diamond dies, I know that a

very great deal depends on the quality of the diamond die

u.sed. \ really good diamond (not bort) die is comparatively
expen.sive. but its apparent high cost is more than com-
pensated by the long life and efficient service of the product.

Tliis .statement ap]ilies not only to the drawing of tungsten

wire for the manufacture of incandescent lamps, but also to

the drawing of copper wire which enters so much into the

electrical indu.stry.

Filieres.

Jiiiiiuuu Mtli. 1921.

The National Joint Board's Procedure.

I am desired by the employers' .side of the No. tl District

.Toiiit Board to snid you the following resolution which was
imaniiiiou-K |i:i--ri| by them at their tirst meeting and subse-

(|iientlv loiilii lu.-d l.v a full meeting of the Board held Novem-
ber 22nd. 1920;—

" That a recommendation be sent to the National Joint

Board requesting that all future questions of conditions of

em|ilo\ iiicnt or remuneration and other vital matters be re-

friied to (111" various District Joint Boards for their con-
sidrialion lielore definite ileci.sions are leached."

-\s will be .seen this re.solution lays bare the root origin of

the sore which ultimately festered and culminated in the em-
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ployers finding themselves menaced with a situation which,
tu put it mildly, would not admit of temporising.
Had the above resolution been incoriwrated in the con-

stitution of the National Joint Board, such an impasse would
have been avoided and a considerable amount of " mud-
slinging " saved. This resolution was submitted to the chair-

man of the Conference of Employers on January 7th, but he
refused to accept it, as it had not api^eared on the agenda,
and he suggested that it should be brought to the notice

of the re-formed Board. As is probably well known, the possi-

bility of a new National Boaril being created has not matured,
and is not hkely to mature, and it is still within the bounds
of possibility that the employers will have " slung " at them
demands quite as exorbitant if not more so than the recent
recommendations which have caused such an outburst of feel-

ing during the la.st few months.
I respectfully submit that all schedules of salaries and work-

ing conditions should be considered by the District Boards
liefore the final mandate is issued by the National Board (as

is done in the case of the Industrial Councils). If this were
the procedure the District Boards would then be in a position

to recommend to the undertakings covered by their areas the

acceptance of the eventual findings of the national body. At
the moment those District Boards which are set up have to

jiress for adoption recommendations, which con.scientiou.sly

they are a.shamed to put forward and only do so in order to

justify their existence. The No. (i District Board would be
glad to have the views of other Boards, and perhaps a united
front may with tactful handling secure the adoption by the
National Joint Board of the above or a stronger resolution in

its constitution.

(Alderman) A. A. Senington,
Cliiiiiiiuin of No. G {West of England)

District Board.
Bristol.

Janiiaru 31st, 19-21.

Indicating Wattmeter in Remote Position.

We notice a letter from " Inquirer " under the above title

in your current issue.

As we understand the problem, it is required to indicate

at the point a the power taken by stations .\ and c. This
can readily be done by means of a current transformer (ct)

installed on the incoming cable at sub-station c and connected
by pilot leads with the indicating wattmeter (w) at station A,

as shown in the accompanying figure.

In order to make it possible to use pUot leads of small
section, the secondary current of the current transformer
should be a fraction of an ampere in place of the usual
5 amperes.

It is unnecessary to run potential leads between the stations,

since the line voltage at a can be utilised to excite the poten-
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Imports of food should be paid for by exports of manu-
factures, and were paid for so far as regards Empire trade.

How ditVeieut our trade with our four rivals—Airicrica, Ger-

niiiiiy. Frauce and Belgium. In l'J13 we purchased .i"208,0(X),U«X)

of food and manufactures from thcni, and they only bought
i;»4.0(K».(KX) in retm-n for thest; gtxjds.

Thosi' facts prove that Free '1 lado was fv disastrous mistake,

becau.-ic it hindered production by driving capital abroad.

E. Wright.

Loudon.
January 24t/i, 19-2].

Cost Sheets.

With reference to Mr. J. H. Whyman's letter in your last

issue re my article on " C!osting," I quite agree with him
that costing to be of practical u.se must give as much detail

as possible.

Ihc generation cost sheet fig. 5, did not show gi'eat detail

(only the B.o.T. headings), but it will be seen by reference to

the time card, tig. 2, that 12 headings appear under the item
" Engines and Boilers," and this can be applied to stores

sheets and all other items, also to the cost sheets.

A great deal depends on the size of the station, &c., as to

the lay-out of a costing system, and I ti-ust Mr. Whyman will

see that owing to a desire to save space my article dealt more
with minimum requirements than maximum.

A. Clegg.

Dcwsbury.
January 31at, 1921.

LEGAL .

Norton v. Electkoi.ite, Ltd.

(Tkavelleb's Kotice.)

In the Mayor's and City of London Court, on January 'ioth,

an action was brought by Mr. H. F. Norton, commercial

traveller, against Electrolite, Ltd., of Gresham Street, E.G., to

recover i.50 as damages for breach of contract of employment.

Defendants raised a counter-claim for ^89, and admitted

owing plaintiff £'M subject to the counter-claim.

Plaintili's case was that the defendant company engaged
him after being a salesman in their service, to become a com-
mercial traveller, and travel various districts for them in

Oxford, Kent, Portsmouth, Birmingham, &c. He was to get

orders for electric lamps, gas mantles, globes, chimneys, and
everything needed in the lighting world. He began to work
for them in July, 1916, at a salary of 30s. a week, and he

was to have '2i per cent, commission on the first £bO worth

of orders taken weekly and 5 per cent, on the balance. He
received his salary weekly as well as the commission, but

the commission was afterwards paid monthly. In July last

he resigned by giving a week's notice to leave on July 30th,

which he did. He was paid his week's salary, and now
claimed commission due to him when he left. Plaintitf

maintained that he was a weekly servant and had not to

give longer notice.

Defendants said that the plaintiff should have given them
three months' notice or a season's notice, as they had to

engage another traveller to finish his rounds which were
incomplete when he left. It took the plaintiff three months
to go to his various disti-icts, and defendants had been damaged
by having to engage someone else.

PR.4NK DuRANTS, defendants' managing director, said he
thought before a traveller left he ought to take round his

successor and introduce him to the customers. Defendants

claimed '25 per cent, profit lost on the business which the

plaintiff would have done if he had given a reasonable notice

instead of a week, llie terms were not very plain perhaps.

Their other travellers were under contracts subject to other

terms to give them one week's notice, but then they lost

their commission. He did not expect travellers when they

left to canvass their competitors in busuiess as plaintiff had
done. He was annoyed when the plaintiff left him and gave
him a week's notice. It was just at the beginning of a season,

which was the whole of the trouble. No doubt he ought to

have provided for three months' notice to be given to him
when a traveller left, and that was what he would have done
if he had been wise. Plaintiff's practice was to call on their

customers once in three months. If a traveller left in anger

he would not then, of cour.se, expect him to go round with

his successor.

Judge Jackson said he thought the plaintiff should have
given a month's notice, and that that would have been
reasonable. Therefore, .while he found for the plaintiff on

the claim for commission for £H. or such sum as might be

found due, he found for the defendants for £H7 16s. for

damages on the counter-claim.

certain power. Defendant substituted lights of a higher watt-
age, and the Council therefore cut off the supply and informed
Barry that he would not receive a further supply until he re-

mitted the sum of £1. Barry refused to do this, and re-con-
neclcd the lighting circuits to the mams hmiself. Mr. O'lieilly,

for defendant, said that his client had offered to pay the cost
of the excess energy used, but refused to recognise the Coun-
cil's power to fine him £1. The magistrate made an order
lining defendant £5, with costs amountmg to £'6.

Watson, Marsh & Co. v. Cofe.

At Marylebone County Court, before Judge Sir Walwortli IL
Roberts, Watson, Marsh & Co., electrical engineers, of Golders
Green, sued Victor Cope, an agent, of Golders Green, for Jt'17

lis., work done and materials supplied in connection with
alterations to an electric cooking set. There was a counter-
claim for the return of ±1.5 paid on the purchase of the set.

.\ccording to the evidence, the plaintiff's had organised a
demonstration of the cooking sets at their premises, and the
defendant was one of the purchasers. After a time defendant
complained that the stove would not cook quickly enough, and
plaintiffs undertook to have some work carried out which
would improve it. Tiie set was made use of for the kitchen,
dining room and breakfast room. It consisted of an oven,
boiling pliite and grill; the price paid for it was iii, and the
defendant's contention was that the ±'17 10s. sued for was in-

cluded in the ±''2.5 originally paid for the article. The manu-
facturers were the British Electric Transformer Co.
Evidence given for the defence was that the cooking was so

slow that the oven had to be started about an hour lj)efore it

would cook anything, and it required half an hour to boil an
egg and three-quarters of an bom- to cook a joint.

The JoDGE held that the repairs to the cooking set were not
included in the ±'25 which was given for it, and gave judgment
for the plaintiffs on the claim and counter-claim with costs.

THE PROPOSED ENGINEERS' CLUB
FOR LONDON.

Brkacii of Lighting Agreement.

On January 29th. at the Dublin Southern Police Court, the

Pembroke Urban Council sued William J. Barry for a breach

of a lighting contract. Tlie terms of the agreement w'ere that

a fixed rate would be charged for a number of lights of a

In view of the steady inflow of letters from supporters of

the proposal to establish a London club tor engineers, it is

considered that the time is now ripe to hold a meeting of

the Provisional Committee, which is accordingly being called

for February 10th. It is hoped that at that meeting an
Executive Committee will be formed, with instructions to

proceed with the preliminary inquiries, &c., and to report
at the earliest possible date. The following gentlemen have
consented to serve on the Provisional Committee :

—
W. A. Agnew; A. H. Allen, M.I.E.E. ; LleweUyn B. Atkin-

son, M.I.E.E. (president Institution of Electrical Engineers);
Daniel Adamson, M.Inst.C.E., M.I.Mech.E.; Col. 0. C
Armstrong, D.S.O. (president British Engineers' Association)

;

H. E. Blain; Thomas Bolton; A. L. Churchill; Sir Dugald
Clerk, K.B.E.. D.Sc. F.R.S. (vice-president Institution of

Mechanical Engmeers; past-president Institution of Gas En-
gineers); A. 0. Cramb, M.I.Mech.E., M.I.E.E. (hon. secretary

Incorporated Municipal Electrical Association) ; E. C. Clark

;

C. T. Colpitts; J. F. Crowley, D.Sc. M.I.E.E.; Fred J. Dixon,
M.Inst.C.E., M.I.Mech.E. (president Institution of Water
Engineers); F. R. Davenport, M.I.E.E.; C. Dally; Howard
Foulds; Alan R. Fenn; J. Fearn, A.M.I.Mech.E. ; t. Goulden,
M.Inst.C.E. (president Institution of Gas Engineers) ; Dr. E.
Hopkinson, M.P., M.I.Mech.E. (past-president Institution of

Mechanical Engineers) ; R. W. Hughman
; Sir Robert Hadfield,

Bart., D.Sc, F.R.S. . M.Inst.C.E., (vice-president Institution

of Mechanical Engineers); Edmund L. Hill, M.I.Mecu.E.,
M.I.E.E.; Dr. H. S. Hele-Shaw, LL.D., F.B.S.. M.I.Mech.E.;
W. L. Hichens; W. W. Hughes. A.M.I.E.E.; Brig.-Gen.

G. M. Jackson; Major C. W. Jordan, A.M.I.Mech.E., M.I.A.E.

;

F. W. Jennings; Bailie John King; G. Layton, M.I.E.E.;
Max Muspratt; H. Mensforth. C.B.E.. M.Sc. (Director-General

of Government Factories) ; Brig.-Gen. The Lord Montagu of

Beaulieu, K.C.I.E., CS.I; S. Thornley Mott; E. Manville,

M.P., M.I.E.E. (pa.st-president Society of Motor Manufac-
turers and Traders) ; Ben H. Morgan ; H. J. S. Mackay ; Prank
Merricks (president Institution of Mining and Metallurgv)

;

Frank W. Mellowes; C. H. Merz, M.In.st.C.E.. M.I.E.E.;
Edwin L. Orde, M.I.Mech.E. (past-president N.E. Coast In-

stitution of Engineers and Shipbuilders) ; F. Handley Page

;

P. 0. Pope. A.M.T.E.E. ; W. Prescott. B.Sc. : T. C. Pulman.
M.I.Mech.E.: T. Peter.son; Sir W. Peter Rylands (president

Federation of British Industries) ; H. Richardson (hon. sec.

The Engineers' Club. Manchester) : Sir Harrv Renwick,
K.B.E. ; H. C. B. Sainsburv, M.I.Mech.E.; J. D. Siddelev;

Norman Scorgie, M.Inst.C.E.; S. Tweedale: H. C. B. Under-
down (president Assoc-iation of British Motor and .iMlied Manu-
facturers) ; J S. Webb; 11. T. Wilkinson. M.I.E.E. (llie En-
gineers' Club, Manchester); C. H. Wordingham, C.B.E.,
M.Inst.C.E.. M.I.Mech.E. (past-president Institution of Elec-

tricalEngineers) ; Aid. W. Walker. A.M.I.E.E. : David Wilson,
C.B.E.; W. J. U. Woolcock, M.P. (Association of British

Chemical Manufactufers) ; H. Jaines Yates, M.I.Mech.E.



V0I.8.S. No. 2,254, febeuarv 1, 1921.] THE ELECTRICAL EEVIEW. 139

THE INDUSTRIAL SITUATION IN QERMANY IN 1920.

The Department of Overseas Trade has issued a " General

Hepurt on the Industrial and Economic Situation in Germany
in December, 19'iO," by Mr. J. W. F. Thelwall, commercial

secretai'y to H.M. Embassy, Berlin, assisted by Mr. 0. J.

Kavanagh, British commercial secretary, Occupied Territories,

Cologne. It may be of interest to supplement the comments
made in our editorial columns by the reproduction of the

following additional information from the report.

The commercial secretary at Berlm, dealmg with the out-

look, states that at present German trade and industry are

suffering severe losses through the fall in the world's prices

for such commodities as cotton and copper, as the stocks,

bought in the com'se of the year, are correspondingly depre-

ciated. Should there be no recovery, the effects will show
themselves in due com'se in the form of failui'es and financial

embarrassment. Another factor which will have an adverse

effect on trade in I9'21 is the increasing burden of taxation, as

the full force of the legislation of 1919 \^ iU begin to be felt in

the first quarter of the year.

On the other hand, the commercial secretary concludes

from his survey that German trade and industry are sound

enough in themselves; their adaptability has seen them
through the great hardships of two exceedingly difficult years,

and as far as in them lay they have removed or surmounted
the obstacles which mipeded them. There is. however, one
danger which they were not able to remove, and that is the
banKruptcy of the country. Last year this was one of the

several factors which warranted the assumption that Germany
was threatened with collapse ; this year it is the only one, but
it is not likely to bring about this disaster, as neither Ger-
many herself nor anyone else has any interest in its occur-

rence. It is therefore necessary to check the process of in-

flation.

Iron .\kd Steel Industries.

The commercial secretary at Cologne states that Germany,
with her reduced capacity of production within her present
territories, will require all the pig iron and semi-tinished ste<;l

produced m the country for her own requirements m working
up into the most highly finished products, and will therefore

in future, in contradistinction to formerly, have no materials
of these kinds available for export.

The present rat-e of production of pig ii'on is not stated, as

no statistics are now being pubhshed, but an analysis of such
company reports for the year 1919-2(J as contain any tigm'es

leads to the behef that a (30 per cent, yield is being obtained.

On the other hand, the make of steel is considerably greater

than that of pig iron owing to the importation of material
from abroad and the utilisation of scrap iron on a large scale.

The labour situation is described as favourable. The actual
productive capacity of the men has improved, and is likely

further to increase given settled conditions. It is estimated
that wages increases represent an advance over 1913 rates of

from 10 to 1.5 times per ton of output, the influencing factors,

beyond actual augmentation in wages, being the 8-hour day.

additional holidays, decrease in working capacity, and diminu-
tion in the output.

The Engineering Trades.

Dealing with the engineering trades, the report states that
the supply of raw materials has become more abundant, parti-

^.•ularly cast iron and steel, owing to an improved home pro-

duction, imiMrts and also to a slump in the demand. The
general stagnation in trade has not been without its effects in

Germany, and it set in at a period of improved exchange when
local products were consequently not cheap. Generally speak-
ing, the outlook is dull, and the home demand is slack on
account of the high prices.

The large increases in capital made have been due mainly
to the high costs of procuring raw materials rather -than to

any extensions or installations of new plant. Apart from the

transition of armament and munition tirms to peace require-

ments, any recon.struction that is in progress has been chiefly

in the direction of improvements to and the reconversion of

boiler plant for burning lignite.

The increased importance of lignite has given rise to a
brisk home demand for the special excavating and hauling
machinery in use. as well as for light railway material. Boiler

makers are also busy in the provision of special plant for the
utilisation of crude lignite and lignite briquettes.

The export tax on engineering manufactures has been re-

duced to 3 per cent., which has stimulated exports. The report

further mentions that the late coal strike and high prices in

England and the inability of manufacturers to quote fixed

jirices and deliveries resulted in orders being placed in Ger-
many for locomntives, oil mills, rolling mills and electrical

plant. Tlie tendencj- at one time to quote for export in foreign

cuiTency i.s not so much in evidence now, as with fluctuations

in exchange los.ses have been frequent.

Tlie annual reports of companies show that good dividends
are being paid, and although shortage of raw materials and
of fuel have had a depressing effect, the works la general have

been faii-ly well occupied. The market is very receptive for

foreign orders, and every effort is made to meet the require-

ments of customers.
A list of some of the combinations resulting from the re-

grouping of the indu.stry is given in appendices, and it is

also mentioned that the Augsburg-Nm-emberg Engineering Co.
has entered into a community of mterests with the Gutehoft-
nungshutte (steel works), and that the Krupp Co. and the
Rhenish Metal Ware \\ orks have been added to the many .

existing makers of locomotives.

On the question of labour, the report states that the work-
men are more or less contented in spite of the adverse con-

ditions of living. Piece work is rather the exception than
the rule, and tiie average wages per hour are from 7 to 8

marks, with an b-hour day.

Non-ferrous Metals.

Concerning the branches for non-ferrous metals, the report

states that the aluminium industry, which was largely

developed during the war, is syuilicated in the Yer. Aluminium
Werke. Inland deposits of bauxite have been opened up, but
it is beheved that the inferior quality will be drawn upon
more for chemical than for metallurgical purposes. I'he

French export tax of '20 per cent, has diverted orders to the

Dalmatian deposits, with which rail communication is still

difficult, but shipments are stated to have taken place via

Rotterdam. The demand for aluminium in the home market
for domestic hardware has been brisk, and a good export trade

in the former has resulted.

As a result of metallurgical research a magnesium alloy

has been placed on the market under the name of " elec-

tron," which is said to contain more than 60 per cent, of mag-
nesium, and to be suitable for light castings. The physical

characteristics are a tensile strength of I'i to 15 kg. per sq. mm.
with an extension of 3 to 4 per cent. It is understood that the

Griesheim Elektron Co. has entered into an agreement with

the A.E.G. (iJepartment of the Oberspree Metal Works) for

the manufactm'e of commercial articles from this metal.

The copper, lead, nickel, and tin markets have established

themselves as nearly as possible on former hues, while the

zinc interests, beyond picKing up odd parcels of concentrates,

are merely expectant with regard to future developments in

Austrahan supplies.

Lignite Power Stations.

The report, proceeding to refer to the question of electric

power stations, states that considerable attention has recently

been devoted to the problem of the economic generation of

electric power from the large resources of lignite, which Ueing

of low calorific power and containing large percentages of

moistm-e, cannot be transported over long distances. A solu-

tion has ' been found in the use of the hgnite for generating

electricity on the spot and its transmission to distant con-

sumers by means of high-pressure feeders.

It is oon.sidered that these overland power ti-ansmission

schemes, which went hand in hand with the development

of the war industries, will play an important part in the

future, and in the economy of generation and the saving m
transport they have ah'eady materially assisted in tiding over

a very difficult situation. During the war one of the country's

super-power stations was erected at Knapsack, near Cologne.

The installation is built on the hp of the lignite mine, and

the hgnite is fed mechanically from the open-cut excavating

machmes into the boiler house. The power developed is

rated at present at 88,000 kW, generated at 7,000 volts, and

stepped up to 110,000 volts for overhead transmission. The
station is linked up with another at Reisholz by means of

overhead transmission Unes. The plant at the Knapsack

station includes two 50,00O-kW turbo-alternator sets which

will shortly be placed in service.

The Golpa station near Bitterfeld, which is also located on

lignite fields, has a capacity of 97,000 kW, of which 64.000

is transmitted at 88,0(X) volts to a nitrate works 16 miles

distant, while the remainder is transmitted a distance of 80

miles at 110,000 volts.

The following are the most important of the extra high-

pressm-e overland supplv svstems which are completed: (1)

The State line from Bitterfeld-Golpa to Berlin of a length

of 89 miles and comprising six aluminium conductors of T20

sq. mm. section. (2) The Rhenish Westphahan Electricity

Co.'s line from Knapsack to OsteiTath, of a length of 53 miles

and with feeders of 18.6 miles : a second line between Greven-

broich and Reisholz of a length of 1'2.4 miles, the conductors

being of aluminium and steel. (3) The Murgkraft works

line between Porbach, Carlsruhe, and Mannheim, of a length

of 7'2.5 miles, with cables of aluminium and steel. (4) The

line of the Pfalz (Palatinate) works between Mannheun and

Homburg. the length being 62 miles.

In .-iddition to the above overland transmis.sion lines are

either in course of erection or projected of a total length of

fi92 miles, of which tlie Bavarian ring will represent over

G-20 miles." The remainder will be accounted for by the Saxony

State lines, and bv fuither extensions of the Bitterfeld-Golpa

system to Leipzic and Magdeburg and the Grossenheim-Lauta-

Berlin circuit, which will have a length of 122 miles.
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JOINT ELECTRICITY AUTHORITIES.

Meksev and West Lanc.^shihk Inquiry.

An iuqiiiiy into the proposed formation of a Joint Electricity
Authority under the Electricity (Supply) Act, 1919, for the
ahove mentioned district, was opened at the Town Hall, Liver-
pool, on .'January ijth, by the Electricity Commissioners. Sir
John Snell presided, and was accompanied by Sir Harry
Haward, Mr. \V. W. Lackie, and Mr. H. Booth, with Mr. E.
\V. Hudson (legal adviser), and Mr. D. S. Cinnberlege (clerk).

The scheme put forward by tlie conference of supply autho-
rities contemplated a capital outlay of i.'1.0lH),0(K.), and involved
the erection of a large genciatiiig station, probably in the
Liverpool area, which would ultimately have a capacity of
'i50,(X)0 k\Y, and the laying of transmission lines to the various
areas. Among the matters which the Commissioners had to
consider were the areas to lie included in the prolX)sed district

and the objections by certain authorities on account of their
inclusion or exclusion. An alternative .scheme was submitted
by Wallasey, which had the support of Birkenhead, for a
separate authority for the W'irral district.*

The scheme presented to the Commissioners for approval
embraced the towns and districts mentioned in our issue of

July '23rd, 19'i0, p. 106, the whole covering an area of 613
square miles.

Mr. Honoratus Lloyd, K.G., who represented the promoting
authorities, said some of the objections did not so much
deal with the subject in a comprehensive way as try
to <.)btain recognition of the continuance of the parochial and
clfete system from which they had suffered too long. It might
be thought that the present was an inopportune time for
spending money. But it was common knowledge if the in-

dustry of the country, and of that district in particular, was
to receive the means of development of which it was so badly
in need, immediate expenditure of money was necessary to

produce the development of trade and economic working.
If the trade of this country was to hold its own, there should
be an ample supply of electricity for all purposes at the lowest
possible cost. The many and various industries in those areas,

Mr. Lloyd added, had of recent years extended enormously.
That was likely to continue, and the supply of electricity was
far behind the needs of those great industries. Some of the
railways had already reali-sed that electrification of their lines

must come. and*e could not think they would stand in the
way of a public supply which would enable them to adopt
or increase the use of electricitv as a means of traction. The
population of the area was 1.5SR,000, of which 1,270,000 were
on the Lanca.shire side. Birkenhead had consistently dis-

sented from the .scheme: the Birkenhead stations, which were
t« Iw scrapped under the Wiri'al scheme, were some of the
most inefficient and obsolete in the whole district.

In reply to the chairman. Mr. IJoyd said the technical
officials of the Birkenhead Corporation had dissented from
the scheme from the beginning.
Mr. A. T. Miller, for Birkenhead, said their view had always

been that the Cheshire .side of the river ought to be treated
separately.

Mr. Lloyd .said that Wallasey formerly supported the com-
mittee's scheme, but dii?!;ented for the fir.st time on November
22nd. Continuing his address, he said it was proposed that
the .Toint Electricity Authority should comprise 30 members,
of whom 12 should lie appointed by certain local authorities,
six by local authorities entitled to supply electricity, two by
local authorities not entitled to supplv. four by company
undertakers, one by Mersey Docks and Harbour Board, two
bv the railwav companies, and three by large consumers.
They proposed ultimatelv to take over the whole of the
generating plant in the district. The cost of generating under
the new scheme would be much less than the existing power
stations could hope to atfain. but for some time (he latter
would have to continue in operation.
They desired at the fir.st stace the interlinking of the main

stations—Livernool, Bootle. Birkenhead, Wallasey. Warring-
ton, and St. Helens—and the provision of a capital station

and high-pres.sure transmission mains. Tliere was iittlo doubt
fhat eventuallv one canital st.ntion would be insufficient, and
it migh^. be that another would be renuired at a later date
at Warrington, or on the Cheshire side of the Mersev. .^t

the capital station it w-ns nronosed to eenerate at 6,600 volts

and to transmit at 3.T.0O0. whicli would involve the use of
transformers. They wanted transmis.sion mains from laver.
pool through the tunnel to Birkenhead (which could easily
be extended to Ellesmere Por'' ind W'allasev; to Present and
St. HpIcus: and Warrington. The List main could be easily
linked un with the Mersey Power and the TTnited Alkali Cos.'
nndertakings. It was not proposed as part of the first sta^e
to link up Routhport; there was a large agricultural district

between, and it was not desired to carry a 3.'^ 000-volt main
there unless the railwavs were likely to take advantace of it.

At the ennital station it was nropo.=;ed to install four sets of

25,000 kW each, but the station should be capable of extpn-
sion to ten such sets, with a total capacitv of 2-50.000 kW
Tlie estimated canital cost of the station, with four sets, would
amount ti f3.0'10,(XK), and +he liicli-pressure transmissi.-.n

mains and transformers to '£1,461,260, a total of roughlv
f4 .'^00,000.

The otioosition to the scheme on the Cheshire sid^ came
from Birkenhead. Wallasey, and the Mersey Power Co. (in-

'Elec, Rev., Japuary 7tb, p. 10.
—•"''*""

'

eluding the Runcorn Urban and Rural Councils and the
Manchester Ship Canal Co.), whereas Nortbwich and Lyuun
desired to be included. In Lancashire, Southport wanted to
remain out, and the British Insulated & Helsby Cable Co.
objected to the whole scheme. Subject to certain clauses, the
iMcrsey Dock Board, the Liverpool Chamoer of Commerce,
and the United Traders' Association of J^iverpool supported
the scheme.
Mr. Tyldesley Jones, K.C., f(jr the railway companies, said

they desired to suggest certain improvements in the interestt
of the railways, but with the desire to co-operate in whatever
scheme the Commissioners thought uas the right one. They
were not there in an obstructive capacity.
Mr. Clothier, for the Bootle Corporation, said its approval

of the scheme was qualified. It was held that consumers of
electricity in Bootle \\ould be better served by the extension
of the borough's undertaking than by the adoption ot the
scheme, and tlie Corporation solicited approval of such an
extension.

Mr. E. C. Wilson, chairman of the Liverpool Tramways and
Electricity Committee, and of the conference of local autho-
rities, gave evidence in support of the scheme, and stated
that the establishment of a Joint Electricity Authority would
help the trade not only of Liverpool, but also of the whole
of the .south-west of Lancashire, and Cheshire. The Mersey
could not be treated as a frontier. Cross-examined by Mr.
Miller, he said the Joint Authority was intended to take over
the central generating station and the existing stations as
soon as possible. He could not give a date. 'J'hey looked
for support to the Icx-al -authorities concerned, but had not
obtaineil from them promises of financial support. They also
hoped for assistance from the Ministry of Transport. In reply
to Mr. E. Tylde.sley Jones, K.C., he said the amount to be
provided from public funds had not been stated as yet. If

it were not forthcoming, they would have to reconsider their
position. On the question whether an undertaking would
be given to provide an effective supply, Mr. Lloyd remarked
that that would be offered later. Mr. Wilson said he believed
four out of six urban districts of Wirral were in favour of

the scheme. He believed the public would invest in the
proposed undertaking. In reply to Dr. Eastham, for the
Manchester Ship Canal C(j., the witness could not say when
the scheme would be linked up with the Mersey Power Co.
(which suppUed the Canal Co.), though in the meantime the

.Joint Authority would be in control. He agreed with Mr.
Clothier that local authorities whose representatives attended
the conference could withhold theh assent if they chose, and,

with regard to the fact that the Corporation of Liverpool was
seeking Parliamentary powers for extensions, he said the

Corporation might require those powers before the Joint

Authority was formed.
Mr. J. A. Jarrett, town clerk of Southport, said that borough

was in no way desirous of marrmg a scheme essential to

Liverpool, but suggested that the exclusion of that distant

area would make no material difference to the prospects of

the Mersey side.

Sir Harry Haward, one of flie Commissioners, asked if the

actual taking-over of the generating stations was essential

to the satisfactory working of the scheme. Mr. Wilson rei)lied

that they must come under the control of the Joint Authority,

which would have to buy them out. He did not think that

control over the working of the .stations without taking them
over would be sati.sfactory. Most of the i-,apital recpiired

would be needed for extensions even if there were no scheme.

Mr. Harold Dickinson (city electrical engineer, Liverpool)

had begun his evidence in support of the scheme, when the

inquiry was adjourned.
On Wednesday, Sir- John Snell said the Commissioners

desired to know" what would be the amount required for

extensions of individual undertakmgs if no scheme were

brought into being, and he asked whether the promoters of

the rival si-hemes had combined the actual load curves of the

various undertakings, in order to ascertain the effect of bring-

ing all the loads into one system. ' The Commissioners had

done this in the fir.st instance, and found that a maximum
load of .51,(«X) kW would suffice instead ot 70,000 kW.
Mr. Harold Dickinson, continuing his evidence, said the

scheme -would be of great assistance to the railways, and

would facilitate their further electrification. It should be

carried out in stages, the first step being the linking-up of

the stations at Liverpool, Bootle, St. Helens. Birkenhead,

Wallasey, and Warrington; as nearly all of them were short

of plant, a new capital station should lie provided on the

river side. The Mersey Power Co. had refused to co-operate

w-ith the conference, and had not been included in the scheme;

the companv had furnished no information with regard to

its undertaking. Mr. Dickinson proceeded to deal witu the

extensions which various undertakings would need to meet

their estimated demands in 1925. He put the cost of providing

the plant necessarv for these extensions at £'25 per kW. which

was much below what it actually would cost. By 192.5 new

plant to produce 144.000 kW would be required by the various

authorities in the area. The maximum load then he esti-

mated at 156.000 kW..and the capacity with authorised exten-

sions at 101 000 kW. The extensions necessary to produce

144.0UI kW (at o£25 ner kW) would come to £3.600.000. The

cost of the new capital station under the scheme (IOO.CkX) kW
at £30 per kW\ was f3,00U,0lHl, and the cost ot the transmis-

sion system £1,461.260. n total of £4,461,260. Tlie annual

balanee sheet under the individual est^nsions would eUqw u
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tot^il expenditure of £1,086.010, compiired with which the
capital station scheme would result m an annual saving of

M'SiH.dOO, chiefiy in coal and working costs, the total being
only ;ei,7U9,71U.

Sir John Snell pointed out that the witness had under-
estimated the benefit to be derived from the scheme, and
remarked that engineers should put before the Commissioners
information whicli was more Ukely to be borne out in practice.
Mr. Dickinson went ou to say that as time progressed, the

saving would become more and more pronounced, and there
were other advantages to be borne in mind, sucli as the
saving of coal. In 19'i5, he estimated, the individual under-
takings would be distributing about 460.<J0O,(XXj units. His
scheme was that the load should be carried at the New River-
side capital generating station, Lister Drive, and Warrington.
The other stations would not be entirely shut down, hut heUi
in reserve.

^ir .lolin Snell said the Ckimmissioners would like particu-
lars of the programme proposed; how much would be done
in the first, second, and third year, how much money would
\ir >|irnr, ;iiid how the expenditure would be met.

.Mr. Dic-km.sun said the combined demand of 4G0,(X)0,(X«»

units would be divided as follows: Liverpool, .'233,6(JO,(XIO;

Warrington, 5«,4t)0,00U; St. Helens, .5'2,5tKJ,UOO ; Wallasey,
35,040.0(N>; Birkenhead, 3'2,1J0,(J(I0; Bootle, •29,-2(X).(X)0 ; Prescot,
J8,3S)6,0C)(lj District Lighting Co.. 1,U(.K),(XHJ. In the calcula-

tions a load factor of 33^ had been taken, except in the case
of St. Helens, where it was 40, ar.-l Prescot, where it was
30 irer cent.

In reply to Mr. A. T. Miller, K.C., the witnei;s said he had
.lot included any figure for the capitalised interest during the
(leriod of construction of the capital station.

Sir John Snell (chairman) inquired at the opening of the
third day's sitting nhether the promoters of the scheme were
prepared to submit a statement asked for the previous day
showing the construction and financial programme of each
of the first three or four years, and indicating what work
would be done in each year, what money it would cost, how
it would be raised, and so on.
Mr. Lloyd replied that they had had a terrible night trying

to comply with the request, but they found it was quite
impossible. Until the .Toint .\uthority was established and
was able to ascertain precisely the extent of co-operation to be
expected from the local authorities, any figures put forward
might be purely fanciful.

Sir John Snell said it had not been indicated how the
transfer of generating .stations would be effected, and Mr.
Lloyd said it could be arranged by co-operation, but the local

authorities would not be dictated to by Liverpool.
Continuing his evidence. Mr. Dickinson, in reply to Mr.

Jones, said that in I^iverpool the annual suppl.v •was 95 units

per head of the population. Mr. Jones said that after only
eight years' woi'king the Mersey Power Co. was supplying
369 units pex head in its area. In reply to Sh .John Snell,

who remarked that all the w'itnesses should give all the

figures in their possession without reservation, Mr. Dickinson
pointed out that he had a great mass of figures, and it was
very difficult to an.swer questions instantly ; he had no inten-

tion of withholding information from anyone. He assumed
that by 1930 the Mersey Co. would have been taken over, and
would be supplying 11,00(.(,0(!)0 units per annum to the joint

system, while the United .Alkali Co., on the other side ol the
river, would supply .58,000,000 units. Unless the Joint Autho-
rity owned and controlled all the undertakings his figures

would not apply. Asked by Mr. Jones whether, in April last,

he told the company that if it did not come in the Commis-
sioners would refuse permission for extensions. Mr. Dickinson
denied recollection of the remark, and said that it certainly

was not used as a threat. In reply to Dr. Bastham, he said

the estimated saving of £1'M,1H) on coal was based on a figure

of £-i a ton. He agreed that if the Commissioners limited the

area to the north side of the Mersey, they could link up with

the south side at a later date.

Mr. Jalland (for the United Alkali Co.) said that the com-
pany was willing to hand over its .station or to supply energy
in bulk; it seemed dear that an advantage would result under
the scheme. Mr. Jones pointed out that if the company's
station was transferred to the Joint .\uthority, the latter

could not supply energy to the company, because it was in

the Mersey Power Co.'s area.

In reply to Mr. Clothier {Bootle) and Mr. Jarrett (South-

port), Mr. Dickinson stated that he had not made allowance
for payments already made for the extinction of debt. Mf.
Jeeves suggested that the rateable value of the new station,

to cost i'3,000,(XXt, would not be £'40.(X)0 but 5 per cent., and
that the rates would amount to £1-20.000 instead of £-21,000.

No allowance had been made for rates on the transmission

mains, costing £1,500.000.

Mr. Dickin.son, re-examined by Mr. Lloyd, said that co-

operation was the essence of the scheme; if it were to be
regarded as merely providing a stand-by supply, he would
w'ash his hands of it. In reply to Su- John Snell, he said

there was no difficulty or risk in laying transmission mains
tlirough the Mersey tunnel. He thought the omission of

South port would not injure the scheme.
Mr. Charles D. Taite (engineer and manager to the Lanca-

shu-e Power Co., and formerly electrical engineex to Southport
and Salford) thought the scheme was very ^necessary for the

Merseyside and West Lancashire area, which* in many respects

was backward in electrical development. The costs iii the

various stations were undoubtedly too high. The majority,

if not all. of the undertakings were short of plant and were
expecting a big demand on their resources. A very excellent

site was available on the river side. No division couid be

ba.sed on the Mersey, having regard to the existence of the

tunnel, and there was no reason for separating the proposed

area into two districts. That would be a most unfortunate

thing, for both sides of the river W'ere part of one commercial
district likely to develop .simultaneously. Witness added that

it was quite time parochial boundaries in these matters were

abolished, and a comprehensive scheme should be prepared

for the whole of a district which had a conmion interest.

[The inquiry was continued on Friday and Saturday, and
was adjourned to a date to be fixed, not before the end of

Fel>riiary.]

(To he rnnchidrd.)

BUSINESS NOTES.

Bankiuptcy Proceeding?. — David Suchostawer,
1, First .\venue, Acton. Middlesex, engineer.—The first meeting of

the creditors of the above wafl held on Wednesday, at the otfices

of the Official Receiver. 14, Bedford Row. London, W.C. According

to the statement of silairs lodged by the debtor, the liabilities

amounted to «; 1 oSii. of which .llTSO was expected to rank for divi-

dend. The assets consisted of book-debts valued at £2, or a deficiency

of £77s. Book-debts of the face value of £1 O.'.s were set down as

bad. It appeared that the debtor, a Russian, came to this country

some years ago, when he formed a company called the S P. Syndi-

cate, Ltd , tor the purpose of exploiting a patent for the surface-

contact system of tramways. That company, the debtor stated,

was wound up six or seven years ago. He then formed another

company, called Electr'c Magneto Motor?, Ltd., for exploiting

patents connected with general electrical work. That company
was still in existence. The debtor attributed his present position to

the failure of a company to fulfil its engagements with him.

The Official Receiver (Mr. T. Gourlay), who presided, pointed out

that the case was a summary one. No resolutions were passed,

and therefore the estate remains in the hands of the i)fficial

Receiver,

James Sheered Denley, trading as Denley & Co., 69, Regent
Street, Cheltenham, electrician and cycle dealer.—The receiving

order In this matter was made on .Fanuary 7th, on debtor's own
petition. The statement of affairs showed unsecured liabilities of

£113, against net assets £11, or a deficiency of X.'2. The debtor

attributed his position to want of capital, loss on contracts, bad

trad*", and not having a practical knowlet^ge of the business. It

appealed that the debtor commenced business in partnership with

two others on July 7th, HlUi. His two partners were electricians,

but except such experience as he had gained as a sapper while

serving in the Royal Engineers, he had no previous experience of

the business. When commencing the business, capital to the

amount of £S0, which was provided by the three partners in

equal shares, was put into the concerr. On October 7th, 1919, the

debtor receiveil £40 for arrears of Army pay, and on Decercber 29th

obtained a grant of <.&'> from the Civil Liabilities Fund, both of

which sums were put into the business, as was also a sum of £21,

part of .t 50 granted to the debtor in October last in lieu of pension.

The two partners subsequently left the business, but there was no

dissolution of partnership.

A. Lord, electrical contractor, 33, Westgate Burnley.—Receiving

order ma('e January a.'th, on debtor's own petition.

William Drysdale, 24, Paxton Street, Barrow-in-Furness, elec-

trician. The public examination takes place on February 11th.

The following is a list of creditors of £10 and over :

—

£ s. £ 8.

Albion Electrical Stores .. 36 13 Pomian & Sons 12 12

L. Andrew & Co 42 15 General Electric Co 24 7
— Appletons 25 5 H. A G. O. Lewtas .. .. 10 4

Barrow Builders' Association 14 4 P.K.Lee 36

Baxcndale Bros 76 5 Metro.-ViokersElec. Co., Ltd. 15 19

Belling&Co 20 12 H. G. Mabhs & Son .. .. 25 12

Barrow News and Mail, Ltd. 24 12 Millard Bros 108 6

Callender's Cable ,& Con. Co. 184 3 J. W. Osborne 217 10

Geo. Casperson 16 8 Ro^al Accumulator Co. .. 35 18

Carron, Ltd 10 19 Sloan Electrical Co 41 6

Central Supplies Co 32 15 J. & W, B, Smith .. .. 42 17

Dowsing Radiant Heat Co. .

.

27 6 W. R. Thornton & Sons, Ltd. 267 17

Drapers' Associati'n .. .. 20 10 Undenvood, Ltd. .. .. 1113
Downes & Davies . . .

.

264 16 P. Webber 17 16

English Elec. Supplies, Ltd. 18 4 Wigan Coal and Iron Co, .. 11 6

E.G.S. Co. 3113 Ward i-Goldstone .. .. 12110
Falk, Stadelraann i Co. .. SKU

Company Liquidation.—Electro-Chemical Develop-
ments, Ltd.—PatfcuJars of claims must be sent to the liquidator,

Mr. E. A. Ashcroft, 6."), London Wall, B.C., by March 1st.

Dissolution of Partnership.— Tripp & Carryatt,
motor, electrical, and general engineers, 59A, Alma Road, Clifton,

Bristol.—Mr. E. J. Tripp and Mr. R. I. H. Carryatt have dissolved

partnership. Debts will be attended to by Mr. E. J. Tiipp, who
will continue the business.
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Trade Announcements.—Thk Scottish Elkcteic liAiir

Repatbing Co., Ltd., has leased premises in Paisley as a work-
shop and substantial stores, which will afford facilities for loading
and unloading. The establishment is close to the railway. The
company proposes to take the business in Scotland of the Allies

Kleotric Lamp Repairing Co., Hammersmith. The orders at present
embrivce over 20o,n(i0 lamps.
The Consolidated Pneum.vtic Tdoi. Co., Ltd., of 170, Picca-

dilly. London, \V. 1, have appointed Alessrs. J. A. Angus, Kaims
Foundry, Strand Road, Rangoon, Burma, their agents for Burma.
Messrs. Angus will handle the company's air compressors, pneu-
matic and electric tools, rock drills, and all the accessories

connected with the use of these appliances. They will also carry

a stock of machines and spare parts, in order to give adequate
service to users of the company's products in liurma.
Mr. F. HusnAND is representing Alessrs. lillery Frires & Cie.,

of Paris, and all communications should be addressed to him at

4, Grange Road, Chiswick. W. 4. The French firm is making a

speciality of turned-wood accessories, such as bell pushes, wall
rosettes, pear pushes, and adapters, as well as moulded insulating

material to customers' requirements. Mr. Husband is also

specialising in switchgear and motors.
We understand that Mr. Oswald L. Record has now left the

Electrical Engineering and Equipment Co., Ltd., of 109, New
Oxford .street, W.C. 1. For the present all communications should
bie addressed to him at Dacre House, Victoria Street, S.W. 1.

Telephone : Victoria 2728.
Tin; Westminster Tool and Electric Co., of Putney Bridge

Road, have appointed Messrs. R. S. Newton & Co., 29, Fountain
Street, Manchester, as agents for the county of Lancashire for their
" Westool " electric portable drills and blowers.

Messrs. H. W. Smith & Co. (1920), Ltd., have appointed Mr.
.Vshley p. Pope as sales manager. His headquarters will be at

their London office. Central House, Kingsway. Telegraphic
address: " Virwires -Westccnt -London." Telephone number:
" Regent 2368."

With reference to the dissolution of partnership of Mr. E. J.

Bailey and Mr. W. N. Smart, the latter announces that the
business is being carried on by him under the title W. N. Smart
AND Co., at 17, 1» and 19a, Cross Street. Oldham.
Kent Bros. Electric Wire Co.. of Charlton, S.E. (formerly

the Eastcombe Engineering and Trading Co., manufacturers of

cotton-covered copper wires, have appointed the following sole

selling representatives :—England and Wales :—Mr. E. H. Phillips.

172, Wardoui- Street, Oxford Street. London, W. 1 ; Scotland :

Messrs. W. Brown ,.>c Co.. 200-20SA, St Vincent Street. Glasgow.
The Timex states that Sir Charles Parsons, having acquired,

as from .Tanuary 1st, a controlling interest in the optical and
scientific instrument firm of Ross, Ltd., will shortly join the board
as chairman. Mr. John Sttiart remains on the board.

Catalogues and Lists.—Messbs. J. & W. B. Smith >

Ltd., 15-23, Farringdon Road, E.G. 1.—An illustrated price list of
" Glasmi " electric fires of various sizes and types, electric irons,

hot-plates and cooking apparatus.
Messrs. Thomas Broadbent & Sons, Ltd., Central Ironworks,

Huddersfield.—An illustrated leaflet, showing a number of applica-

tions of automatic centrifugal clutches to mill machinery, &c.

The Wardle Engineering Co., Ltd., Manchester.—A post-

card advising consultation with the firm on all matters concerning
scientific illumination.

Messrs Hiqgs Bros., Sand Pits, Birmingham.—Monthly
magazine, Vol. II, No. 11. Stock lists of a.c. motors and d.c.

dynamos and motors ; notes on speed regulation of motors, as

well as the usual humorous items.

Messrs. Mansell & Ogan, Ltd , 1,5-17, Cecil Court, Charing
Cross Road, W.C. 2.—An illustrated and priced leaflet dealing with
various sizes and ratings of "Cecil'' fan regulators. A specifica-

tion appears on the reverse of the leaflet.

The Cambridge and Paul Instrument Co., Ltd., 45,
Grosvenor Place, S.W. 1.—A folder, " Instruments for Power
Plants," giving a view of a power station, and showing a number of
instruments in position. Separate illustrations of the instruments
are also given, including distance thermometers, draught gauge,
CO.^ recorder, i:c.

New British Electric Supply Co., Ltd., Finsbury Court,
Finsbury Pavement, E.G. 2.—An illustrated leaflet dealing with
"Emcol" totally-enclosed motors. Descriptions are also given in

French and Spanish.

The Lea Recorder Co., Ltd., 28, Deansgate, Jl.nchester.

—

Booklet M2, " Business in the Boiler House," by J. E. Lea, B.Sc,
M.I.Mech.E. (12 pp.).—This publication contains copious notes on
eflicient steam production, boiler testing &c. A specimen boiler

log sheet is enclosed.

Messrs. Ward & Goldstone, Ltd., Frederick Road, Pendleton,
Manchester.—An illustrated leaflet dealing with the " Reliable

"

transformer for use on bell and similar circuits, and also with the
" Secvuritas'' asbestos-lined fire preventer for attachment to
flexible leads to retard the action of fire.

The Vaughan Crane Co., Ltd., Oi^enshaw, Manchester.

—

Booklet No. 8 (39 pp.), a profusely illustrated list of " Vaughan "

cranes of various types, including both electric and hand-power
cranes.

The British Thomson-Houston Co., Ltd., Rugby.—Descrip-

tive list No. 2420-B. (36 pp.).—A very detailed description of rotary

converters manufactured by the B.'T.H. Co., with a large number
of illustrations and diagrams.
The British Thomson-Houston Co., Ltd., Mazda House, 77,

Tipper Thames Street, E.G. 4. Price list No. 10540-A, 'Semi-
Indirect Lighting Fittings " (16 pp.),—A weU-illustrated catalogue

of bowl fittings of various types with views of offices and shops in

which these fittings have been installed.

The Edison Swan Electric Co., Ltd.. Ponders End, Middle-

sex.—List No. CC 201, illustrating and describing " Ediswan " house

service cut-outs ; List No. W W 203, an illustrated booklet dealing

witli l.p. junction boxes, straight througli and three-way, ;ls well

.as terminal boxes. A circulsr Utter announcing reductions in the

I)rice of " Royal Ediswan " vacuum and gasfilled lamps, enclosing

[I list showing old and new prices.

Lists of reduced prices have also been received from The General
Electric Co., Ltd., 67. Queen Victoria Street, E.C. 4.

Messrs. E. Brook, Ltd., Empress Works. Huddersfield. last

52.—A leaflet giving specification, ratings and prices of " Brock "

a.c. mine motors.
Messrs. Marshall & Plo.mtreb, Ltd., 20, High Holborn,

W.C. 1.—An illustrated and priced folder, describing a universal

current limiter for d c or a c. circuits.

The London I'actors and Agents. Ltd., 39, Parliament Street.

Westminster. S.W. 1.—A circular-letter giving the efficiency in

watts per c p. and lumens per watt of various types of incandeetent

lampt.
The Overseas Engineering Co., Ltd., 163-5, Great Portland

Street, W. 1.—List No. 66 (12 pp.) giving prices and particulars of
" National " d c. motors and dynamos for many purposes. The list

is fully illustrated, and includes fractional h.p. motors. Also an
illustrated price list (No. 97) of "Overseas" electric irons, grills

and toasters, and hot plates; and List No. 17 dealing with flour

mills and " Overseas-Federal " ceiling fans.

Lead.—Under date January I'Otb, Messrs. ('<. Cawson
AND Co. report :

—"Although the total turnover during the week
has been fairly satisfactory, there is no improvement in price to

record. The position as to supplies remains unchanged. There is

very little lead coming forward, and unless Continental shipments
become larger, supplies are likely to remain very restricted As
the German Exchange continues to improve, it cannot pay them to

ship lead unless at higher prices. The partial destruction of the

Port Pirie Smelting Works by fire is likely to retard Australian

shipments for some considerable period, eo that it is impossible to

say at present when fresh Australian lead will reach this country.

Meanwhile the demand from China and Japan is as insistent as

ever. Our Government, however, still refuse to supply this demand
from stock. The general trade demand remains rather poor, but

electrical works continue to take lead in fair quantities, and are

likely to do so. The outlook points to a steady market without
much change in prices unless some fresh unforeseen development
arises."

Messrs. James Forster i: Co. in their report, state:
—"The

market has not been particularly active, transactions amounting
to about 4,000 tons, as against 3.000 last week. Consumers have

been more in evidence, and sales have been made to them for the

Spring months as well as for prompt. On the other hand, export

business is very dull. The fire at Port Pirie, which we understand

destroyed the Dwight roasting plant entirely, may indefinitely

delay the resumption of supplies of Broken Hill lead. In fact, we
understand that a quantity of pig lead has recently been sold for

prompt shipment to Australia."

Decontrol of Coal. —The Government has decided to

cancel on and from March 1st next, the Directions of the Board of

Trade dated August 2.')th, 1920, as to pithead prices. This will

afford a month in which buyers and sellers can readjust their

arrangements so far as these may be necessary. All allocations or

directions to collieries to supply specified districts or con'umern.

whether made by instruction of the Government or by District

Coal and Coke Supplies Committees, wUl be abolished from the

above date, and inland consumers will be ftee to purchase supplies

from any available source, and through any channel. They
should, therefore, at once proceed to make any arrangements
necessary to secure their supplies after March 1st. All questions

as to price, quality, conditions of sale and delivery, &c., will be

matters for arrangement directly between buyers and sellers. So
far as coal for foreign bunkers and export is concerned, the

position remains as shown in the official notifications published on
December 28th, 1920, and January 10th. 1921.

Mannfactare of Meters In Australia.—With reference to

our note of June 18th last, under the above heading, in which it

was recorded that extreme difficulty was experienced in securing

supplies of electricity meters, and that it was proposed to commence
their manufacture locally, we are informed from a reliable source

that English manufacturers are now receiving a fair share of the

orders for meters for Australia, and that their manufacture locally

has not as yet commenced.

Receiverships.—W. A. & R. J. Jacobs, Ltd.—W.
Bigland, of 171, New Bond Street, W. 1, ceased to act as receiver

on January 11th, 1921. A. E. Newman, of 171, New Bond Street,

W. 1, appointed receiver on .January 13th. 1921, under powers
contained in debenture dated July 29th, 1920.

Boxing Contest.—At the canteen of Messrs. Thwaites
Bros.. Ltd., electrical engineers, Bradford, a return boxing contest

took place on January 26th, between the apprentices of that firm

and those of the Phu-Dix Dynamo Manufacturing Co. (English
Electric Co.), Ltd., Bradford. Seven contests of four rounds each
were engaged in, and provided enjoyable sport for the contestants

and a large gathering of supporters. On the aggregate, the

Thwaites Bros.' fighters were the victors. Mr. Brown, of the

Thwaites' Bros, trainers, gave an exhibition of ball punching.



T.l. 88. No. 2,254, February 4, 1921.] THE ELECTRICAL REVIEW. 148

Forthcomiag Exhibitions.—The following exhibitions

are being orsraniced :

—

JUrminqliam.—March 2l8t-May 2l8t.—Xational Trades and
lodiistrial Exhibition.

/(in(Z»K.— February 10th to 2(ith.--" Efficiency " Exhibition at

Olympia
London intil Birminghiim.—February 2l8t to March 4th.—British

Industries Fair, (llusgow.—February 28th to March 11th.

I.nrulon.—March and October.—Society of Motor Manufacturers
and Traders at Olympia.

London.—April Ist to 30th.—Building Trades' Exhibition at

Olympia.
London.—June 3rd to 17th,—Rubber Trades' Exhibition at Royal

Agricultural Hall.

London.—July 4th to IBth.—London Fair and Market at Royal
Agricultural Hall.

London.—September 7th to 28th.—Shipping, Engineering and
Machinery Exhibition at Olympia.

Loudon.—November 17th to 25th.—Public Works, Roads and
Transport Exhibition.

London.—1923.—British Empire Exhibition.
Jo/ianne.iliur,i.—M.a.Tch 9th to 16th.—Chemical, Metallurgical, and

Mining Exhibition.
British Dominions.—lil21.— Dominions Touring Exhibition

(South Africa, Australia, Canada and New Zealand).

Basle.—May 28th to June 8th.—International Automobile Exhi-
bition.

Barcelona —April 1st to 10th.— International Samples Fair.

Bandoeng (Java").—September 19th to October 9th.—Netherlands
East Indies Fair.

Bordeau.r.—June 15th to 30th.—International Samples Exhi-
bition.

Brussels.—April 4th to 20th.—International Commercial Fair.

Ghent.—April 16th to June 14th.—International Exhibition of

Architecture, Building, and Kindred Industries.

Iceland.—June.—World's Fair.

Lima.—June 1st to October 3l3t.—International Industrial

Exhibition.

Peking.—March.—International Exhibition.

Prague.—February 28th to March 8th.—Fair and Exhibition.

Lyons.—March 1st to 15th.—Metallurgy, Engineering, Building,

ic. Fair. See below.

Me.eico.—September.—Commercial and Industrial Fair.

Milan.—April 12th to 27th.—International General Manu-
facturers' Fair.

I'trecht.—September 6th to 16th.—International Fair.

Buenos Aire-'<.—1922.—International Exhibition.

Rio de Janeiro.—1922.—International Centenary Exhibition.

Exiiibltions.—The Committee of the Lyons Fair, at its

last meeting, decided to exclude both German and Rhine-province
exhibitors from the March exhibition. Arrangements have been
made for a display of exhibits of electric heating and ventilating

apparatus.

An electrical fair is projected at Paris, from May 10th to 25th,

in two halls on the Esplanade des Invalides. Electric heating
apparatus for the house and workshop wiU be specially catered for,

alternating and continuous current being provided.

P.O. Telephone Cable Contract.—Messrs. Johnson
AND Phillips, Ltd., of Charlton, have just received an order
from the G.P.O. Engineering Department for a duplication of the
London to Brighton trunk telephone cable laid by them in 1914.

This cable consists of approximately 55 miles of 104 pair 70-lb.

dry core, lead-covered cable, and is an addition to a considerable

mileage of trunk telephone cable which the firm have in hand for

other sections of the G.P.O. telephone system.

New Spanish Company.—La Sociedad Iberica de Con-
strucciones Electricas is the name of a new company which has
lately been formed in Bilbao, with a capital of 20,000,(hi(I pesetajs.

An Industrial Relations Department.—Another example
of the progressiveness of the Commonwealth Edison Co., Chicago,

one of the largest central station companies in the world, is the
establishment of an Industrial Relations Department. The com-
pany ha.s been investigating for some time a plan for employe
representation, with the object of ensuring mutual understanding,
fairness and harmony between the employOs and the management.
The result of this study has been the creation of an Industrial

Relations Department. One of the general duties of the department
will be to supervise in an impartial manner, as between the
management and the employes, the development, introduction and
operation of an employi'^s' representative plan. The manager of

industrial relations will have the administrative responsibility for

developing and carrying out a comprehensive personnel and
employment policy in the company service, and for the manage-
ment of the units of the company organisation performing
functions of personnel administration. A special section of the
department will be devoted to the welfare'of the women employes.— Electrical Rerieiv (Chicago).

U.S.A. Wages.—A Central News New York dispatch
appearing in the Duihj Herald says that the General Electric Co,
at Schenectady has cut down the wages of its employes by 10 to

15 per cent.

E.P.D.—At the annual dinner of the Bath Chamber of

Commerce, when the hampering effect of E.P.D. on trade was
criticised, Oapt. Foxcroft, M.P. for Bath, explained that the
Chancellor of the Exchequer might be interested to know that in

Spain the letters E.P.D. {En Paz Descansa') were inscribed upon
tombstones, the Spanish equivalent of R.I.P.

—

Ecening \eios.

Book Notices.—" Welfare Work " (the Journal of the

Welfare Workers' Institute). Vol. II, No. 13. January, 1921.

—

This issue contains, among a number of interesting and useful

articles on welfare work and kindred subjects, the general
secretary's annual report. Miss Voysey, B.A., states that the
Employment Bureau has developed rapidly, and the Information
Bureau is kept busy by inquiries of all descriptions. The total

membership of the Institute has reached 546. The necessity for

facilities for training welfare workers is emphasised, and a report
of the work done in this direction during the year is given.

Evidence on the subject of the employment of women and young
persons in industry was collected and laid before the Home
Secretary's Committee dealing with the question.

British Standard Specification No. 136—1920, " Interim B.S.

Terms and Definitions for Use in Connection with Automatic Tele-

phone Systems" (7 pp.). London : Crosby Lockwood & Son.

Price Is. net. Post free. Is. 2d.—This list has been prepared in

conjunction with the 6.P.O., the Telephone Manufacturers'
Association, and the Relay Automatic Telephone Co., Ltd. Where
the nomenclature differs from that employed in America, the

American term is given in parentheses. Common abbreviations

are also indicated.
" The Mining Electrical Engineer," Vol. I, No. 4. January, 1921.

(30 pp.) Price Is. net.—This issue includes an illustrated article

on " The Anderson Boyea Works and Products," papers on elec-

trical signals and telephones in mines, as well as reports of pro-

ceedings at the branches of the Association.
" Interference of Power Circuits with Telephone Circuits " (8 pp.),

"The Electrical Properties of Three-phase Transmission Lines

"

(16 pp.), and "On a 'Theory of Fluid Friction and its Application
to Hydraulics " (19 pp.). By E. Parry, B.Sc, M.Inst.C.E., M.I.E.E.

Reprinted from the English Electric Journal.—In the first of these

papers the engineer-in-chief of the English Electric Co., Ltd., gives

curves and calculations of the efi'ects of electrostatic and electro-

magnetic induction on telephone lines. The second paper has been
prepared " primarily for the use of departmental officers in design-

ing transmission lines, with the object of economising time and of

standardising the method of calculation." A number of valuable
tables are appended.

' Electrification of Railways." By H. F. Trewman. Pp. ix -f

75, 13 figs. London : Sir I. Pitman & Sons. Price 28. 6d. net.

'^Journal of the American Institute of Electrical Engineers."
Vol. XL, No. 1. January, 1921. New York The Institute.

Price $1.
" Proceedings of the South Wales Institute of Engineers."

Vol. XXXXI, No. 2. Issued January 21st, 1921. Cardiff : The
Institute. 10s.

Calender's Hospital Fund.—We have received a copy
of the 18th annual report and statement of accounts of Callender's

Hospital and Distress Fund, which were approved at a meeting
held at the Belvedere Works on January 29th. A record sum was
received in subscriptions during the year, and it was possible to

increase amounts given to the various hospitals and other institu-

tions. A large number of hospital and nursing home le*;ter8 were
issued, surgical appliances were distributed in cases of necessity,

and financial and other assistance was given. The weekly sub-

scription realised £762, against £362 in the previous year, largely

due to the higher rate (2d. per week instead of Id.).

The company gave a donation of £50, and several guineas apiece

were subscribed by the directors and others. The awards to

hospitals and other institutions were £640, as against £376 in the

previous year.

Fall in Lamp Prices.—We are pleased to see that the

prices of the lamps sold by '' Association " firms are being substan-

tially reduced, several new price lists having been sent un recently.

The alteration took effect as from February 1st. The most notice-

able feature is probably the decline in the prices of gasfilled lamps,

the fall being as great as 28 per cent, in one case, that of the

100-W size.

The types affected are "Royal Ediswan." " Mazda," " Britannia,"
" Xcel." " Foster," " Osram," " Cosmos," " Elasta Pope," " Stearn,"

and " Z " lamps.

Birmingham and Midland Institute Exhibition.—At
this exhibition, held from January 11th to 14th, the Edison Swan
Electkic Co. displayed an extensive range oE X-ray apparatus,

including their X-ray couch and complete equipment and other

electro-medical apparatus, all of which was described in our issue of

January 14th (p. 40).

Stoker Orders.—Amongst the more important of the

Underfeed Stoker Co.'s recent sales, are the following to

electric power stations i^Travelling grate stokers.—Manchester

(4), Bradford (12), Melbourne (2), Falkirk (1), Midland Power Co.

(3) ; various industrial concerns (21). Underfeed stokers, industrial

concerns (17). Ash conveyors are being supplied to the Lancashire

and Yorkshire Railway and other companies ; and air heaters to the

Northampton Electric Light Co.

Copper and Lead Prices.-Messrs. F. Smith & Co.

report, February 1st :—Electrolytic copper bars, £77, £3 decrease
;

ditto sheets, no change ; ditto wire rods, £93, £3 decrease ; ditto

h.c. wire, Had., tV decrease: silicium bronze wire. Is. lid.., 3d.

decrease.

Messrs. Jambs & Shakespeare report, February 2nd :—Copper

bars (best selected), sheets and rods, no change. English pig lead,

£24 lOe, ; lOs. decrease on last week's quotation.

Sale.—At the (Jeorgetown Factory disposal sale, con-

cluded on Wednesday, last week, four 400-h.p. electric motors for

submarines realised £400 each.
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British Industries Fair (Birmingham), 1921.—This
Fair, which is to be held at Castle Broinwieh from February 2Ut
to March 4th, shows every sign of beinjj an even irroater anccess

than that of last year. Larpe nunibera of inquiries are beinpr

reoeive<l from Colonial ami foreifrn buyers, and all imlications go
to show that the Fair will be well patronised from abroad. The
cxhil>it8 themgelvea will be more comprehensive and far more
representative of the various trades allotted to the section of the

Fair than was the case in 192ii. The Duke of York will l)e present

un March Ist. The visit of a number of official foreign com-
mercial missions invited to this country asl guests of the Govern-

ment, coincides with the date of the Fair, to which a visit will be

paid on March 2nd. These missions represent about 16 foreign

countries, and will l)e— while in Birmingham— the guests of the

Council of the Fair. Intending visitors are recommended to make
immediate application with regard to hotel accommodation, to the

General Man.ager, Ii5, New Street, Birmingham.

Social.
—

'I'he Southport Tramway and \'ehicle Workers
held a successful concert in the Tramway Workers' Hall, on

.January 27th, Mr. Lawrence presiding. The programme was a

capital one, and much enjoyed. Additional pleasure was added to

the evening's proceedings by the serving of refreshments kinilly

provided l)y Mr. H. Marshall.

For Sale.—By order of the Disposal Board, Ministry of

Munitions, Me.'jsrs. Eadon & Lockwood will offer by auction, on
March 8th and following days, at H.M. Factory, Langwith, Derby-
shire, valu.able chemical and electric power plant, engineers'

fools, electrical and other stores, including 1,000 and 1,500-h p.

vertical gas engines. The Disposal Board, Ministry of Munitions,

is inviting public tenders for a 675-h.p. steam-driven electric

generating plant lying at Ellesmere Port, Chester ; and a semi-

Diesel electric generating plant, lying at Chattis Hill Aerodrome,
near Stockbridge, Hants. For particulars, see mir advertisement
pages to-day.

New French Companies.—The Etabliesements Ualopin
et Cie. have been formed into a company, under the style of

Societc Nationale d'Entreprisea Electrique, with a capital of

1,000,000 fr.. and ofBces at 12i;, Rue de Province, Paris,

With a capital of 3,500,000 fr., the Etablisaementa Dieny et

Lucas, have been constituted a company at Paris (Rue Taitbont, 50).

R. Despeasailles, R. Labanowski et Cie. ia the style of a company
conatituted at Paris (.3, Rue Lenbonnet) for the importation and
exportation of electrical material and specialitiea of all kind?. The
capital is 150,(00 fr.

The Sociote Framjaise des Machines Marelli is a newly con-
stituted branch of the Milan firm of Ercole Marelli, formed with
a capital of 1,000.000 fr., to manufacture in France the specialities

of the Italian firm in motors, dynamos, transformers, alternators,
electric ventilators, centrifugal pumps, &c. Its offices are at

56, Boulevard Voltaire, Paris.

With the title of the Societe Hydroelectrique " La Valentinoise,"
has been formed at Paris (Rue de Vienne, 5) a company with a
capital of 1,000,000 fr., in l.Onu fr. shares, of which 250 are appor-
tioned to MM. Saint Paul and Pellegrin, and 175 to Marshal Foch,
G. Foch, and Mile. J. Foch, as consideration for their assets.

There has been established at Paris (94, Rue de la Victoire) the
Socictt- de Production et d'Exportation " Siderurgiques," for the
purpose of carrying out undertakings associated with the mining
and the ironfoundry businesses, and the manufacture of electro-
mechanical and other apparatus. Its capital is 200,000 fr.

There has been formed at Paris (10, Rue Mogader), the Socirtc
d'Electricitc de la Region de Dunkerque, with a capital of
5,000,000 fr. in 500 fr. shares, of which 4,000 are allocated to the
Compagnie Gcnirale pour I'Eclairage et le Chauffage par le Gaz
de Bruxelles as consideration for its assets. A strong French and
Belgian board of management has been appointed.
At Saint Chamond (Loire), J. B. Perrin, Gargaire et Cie., have

been constituted a company, with a capital of 140 nOO fr., to carry
out electric installations.

There ha-s been formed at Paris, under the designation of the
Appareillages Electriques Peerless, a company with 250,0C(.i fr.

capital, to undertake electric installations and the sale of electric
apparatus and accessories. Its offices are at 2!), Rue de Mont
Cenis.

With a capital of 2,500,000 fr. the Societe Anonyme des Etab-
lissements Guinier has been registered a company at Paris (38, Rue
de Troviae).

The Socic'.e des Forces Motrices de I'Ariege has been established
at Paris (5, Rue Blanche), to develop the water power of the river
Ariege in every possible way for the generation of electricity. Its
capital is 12,000,000 fr.

Calendar.—Messrs. Chakles Churchill & Co., Ltd.,
of 9-15, Leonard Street, London, E.C. 2, have sent us a wall
calendar with a block of daily date slips below a picture repre-
senting a works interior wherein machine-tool equipment and
contented labour secure " production, the secret of prosperity."

Workshops Available.—A correspondent has room avail-
able at his works in Putney— shops of 117, 27."), and ."lOO sq. ft.—for the manufacture of electrical appliances, such &s meters
with electric power, and would supervise the work if desired, or
let the ep.ace. Inquiries sent to us will be forwarded.

Norwegian Cables for Rassia!—It is reported from
Drammen, Norway, th.at a local firm of agents, acting on behalf of
the Soviet Government, ia in negotiation with the Norsk Kahel-
fabrik in relation to the suggested delivery of a considerable
quantity of telephone cable to Russia.

UQHTINQ AND POWER NOTES.

Barrow.—Electricity Schemes. — The provision of

electricity at Barrow is being debated by the Electricity Com-
mittee, which has already considered the .suggestion to obtain

power from the river Lcven at Backbarrow, and also a proposal to

make overtures to Messrs. Vickers, Ltd., for any surplus electricity

from their new power station at Buccleuch Dock. The former scheme
is estimated to cost £90,000. A third scheme has now been pro-

posed to harness the tides at Walney Island, by which it is estimated

a supply of electricity could be generated sufficient to supply

Barrow and the whole area between Lancaater and South Cumber-
land. The main factor, however, is one of cost, which would lie

heavy. A report ia being prepared, and this will come before the

Committee.

Bedford.—Loan.—The Town Council has applied for

sanction to a loan of £1,600 for transformers, switchgear, A:c., for

extended supplies to the works of Messrs. .1. k F. Howard, Ltd., and
a sub-station is to be provided for the Queen's Park district, at

a cost of £720.

Birkenhead.—Loan.—The Town Counril has decided to

create the necessary stock for raising the sum of nearly £1,OOII.OOP,

of which £2S,CiiO is expenditure authorised by the Electricity

Commissioners for the purpose of the electricity undertakings.

Blackpool.— HoosE-WiRiNn.
—

'i'he Corporation Housing
Committee took no action with regard to a request from the

Electrical Contractors' Association, London, that in connection
with the work of wiring the Corporation houaea for electric light

only tenders from members of the Association should be considered.

The tenders have been let to the Blackpool Electrical Association.

Bolton.—Loan .Sanctioned.—The Electricity Commis-
sioners have sanctioned the borrowing by the Town ConncU of the

sum of .£.'>0,000 for mains and £30.000 for sub-stations on con-

sumers' premises.

Pbookess 01' E.XTEN8I0NS.—In a report on the progress of

extensions at the Back-o'-th'-Bank station, the electrical engineer
states th.at the 6,000-kW turbo-alternator is in course of erection. The
engine-room for the first 12,000-kW set is well in hand, and a large

part of the boiler-house steelwork is erected. The material for

the four boilers in connection with this set is practically all reatly

on the site or completed at the makers' works. The 12,000-kW turbo-

alternator is expected to be erected and ready for load in .\ugust.

It is estimated that the total plant capacity will he 34,000 kW by
next winter, including stand-by plant. 'Ihe maximum load is

estimated at 18.000 kW. The total cost of the extensions is given

as £821,380. and expenditure to the date of the report amounted to

£154,766.

Cassop.—PuiiLic Lighting The Council has accepted
the o£er of Messrs. Bell Bros , Ltd., of Bowburn Colliery, to erect

poles, lamps, &c., for public lighting .and supply electricity at £5 per
lamp per annum.

Colchester.—Proposed Price Increase.—The Town
Council has applied for an order to increase the price of electricity

to Is. per unit, with a quarterly payment of 15s. for any quantity
up to 1.") unita for the winter quarters, and lOf. for any quantity
up to 10 units for the summer quarters.

Continental.—France.—An official inquiry is beins:

held into a scheme for establishing a high-pressure network for the
distribution of energy from the waterfalls in the Tarentaise,

AlbertvUle and Beauges valleys, in the Lyons ardStephan district?.

Two main lines are contemplated, which, with their several
branches, will serve some 42 towns.
The Societe des Forces Motrices de la Vienne is about to start

working the station whicli has been in course of construction
since 1917 at the He Jourdain, designed to supply at <i0,000 volts

on the various centres of the departments of Charente, Charente
Inferieure and Deux Sevres. The station only forma a part of the
company's programme, which includes the erection of two other
stations, one at Cbardea, of 6,000 h.p , and the other at Joossand,
of 9,000 h,p. capacity.

Belgium.— 'The municipal .authorities of Ostend h.ave taken over
the concession for the electric lighting of Mariakerke from the
Compagnie du Tramway Electrique d'Ostende-Littoral (in liquida-

tion), and also the whole of the company's installation.

Czecho-Slovakia.—The Moravian Provincial Committee has
decided to carry out a scheme for establishing a large power station

on the River Thaya, which will generate 80,000,000 kWh per
annum. The financing of the scheme, which will take several

years to carry through, is now assured, a Swiss b.anking group
having promised its assistance.

—

Eroninnir Bevietc.

Ealing.—Loan.—The Town Council is applying for

sanction to a loan of £30,000 to cover the following items of
capital expenditure for the ensuing three years :— H.p. feeders,

£12,500; l.p. distriljutors. £7,000; services, £3,000; meters,

£5,000 ; and tranaformeia, £2.500.

Fermoy.—Electric Lighting Proposed.—Owing to

the excessive coat of gas— 128. 6d. per thousand cb. ft.—the Urban
Council is to institute inquiries regarding an electricity supply for

the town.

Hebden Bridge.— Loan.—The Council is seeking
sanction to the borrowing of £5,000 for the provision of additional
mains and meters. .. ; ,.
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Kingston-on-Thames.—Loan Sanctioned.—The Town
Council has received sanction to a loan of £14,230 for electricity

purposes, and a further loan of £19,7.'iO to meet excess expenditure

on plant extensions has been applied for.

Lancaster.— I'ROPOSED Extensions.— In order to cope

with the g-reatly increased demand for electricity, the electrical

engineer has been instructed to prepare a report on the plant and

sugu-fstions for its extension. Inquiries are also to be made as to

the possibility of obtaining a supply from the National Projectile

Factory.

Leeds.—'Street Lighting.—The Street Lighting Com-
mittee has decided that commencing September 30th next, three-

quarters of the total number of the public lamps in the city shall

be lighted. This will be equivalent to the lighting in pre-war

dajs. Any special cases, where extra light is required, will be

dealt with as deemed necessary.

London.—Stepney.—Under the general conditions of

supply, "restricted" supplies have hitherto been given by

separately-metered circuits provided with a time switch cutting off

supplies between sunset and 7 p.m. from Monday to Friday during

six winter months. Many premises, therefore, have double circuits,

and the Electricity Supply Committee reports that it has discovered

cases of consumers who have endeavoured to connect their supply

to obtain electricity at the reduced "restricted" rate during the

rest of the day. On this account it is recomraeniled that the

"restricted" supplies should be confined to certain classes of con-

sumers, such as places of worship, shop exterior lighting, &c.

A scheme of extensions has been drawn up by the borough
electrical engineer, which it is proposed to proceed with in three

parts. The first instalment will cost £281,160; the second,

£128,4811; and the third, £82,500; making a total of £4',I2,140.

The Finance Committee recommends application to the Electricity

Commissioners for sanction to a loan to cover the cost of the first

part of the scheme.
Hammersmith.—With regard to the Council's application for

sanction to a loan of £21,693 for electricity purposes, the Elec-

tricity Commissioners have consented to the borrowing of £16,635.

.\n item of £306 is to be charged to revenue, while items of

£500 for a sub-ttation site, and £400 for bnildings have also been

omitted, the first pending the settlement of negotiations, and the

second because the Commissioners consider the amount should be

charged against the amount of £900, sanctioned for the linking-up

scheme.
St. Pancras.—Reporting to the Borough Council on the

subject of supplying electricity to rooms in tenement houses, the

Electricity Committee states that the chief electrical engineer, in

accordance with instructions, has submitted three sohemes for the

extension of the public street lighting by electricity in different

districts of the borough, and at the same time to provide small

dwellings with electr.'city in accordance with the Council's schem-.

Unfortunately these schemes do not provide for much labour, the

greater pre portion of the cost being for materials. TheCommittfe
has, however, adjourned the consideration of the matter in order

that a canvass may be made of the districts to ascertain the

extent of the demand for electricity for household lighting, parti-

cularly concentrating on those streets where mains are already laid

or are in the immediate neighbourhood. The Council's scheme at

the present time provides only for small dweUings, and is based

upon six lights being used, whereas a large proportion of the

streets now under consideration are composed of tenement houses

in which each family occupies two or three rooms.

Monasterevan (Co. Kildare).— Sale of Plant.—Mr. T.

Tynan, merchant, Ballybrittas, has purchased the plant of the

Monasterevan Electric Light Co. for £1,500.

Morecambe.— House Lighting.—The Corporation has

sanctioned the expenditure of £3,0ii0upon the laying of new mains
to supply electricity to the houses in course of erection under the

borough housing scheme.

New Zealand.—Wairoa Development.—H.M. Trade
Commissioner in New Zealand reports to the Department of

Overseas Trade that the ratepayers of the Wairoa district have

approved the proposal of the Wairoa Electric Power Board to

borrow the sum of £100,000 for the purpose of erecting main
electric trtinsmission and feeder lines between Waikaremoana and
the Borough of Wairoa, including sub-stations and equipment

(£35,000) ; erecting subsidiary transmission lines, feeders, and sub-

stations from the main transmission line to outlying districts in

Wairoa County (£60,ii00), and purchase of electric motors,

machinery, fittings, ic. (£5,000).

Salford.—Issue ok Stock.—The Town Council, at a

special meeting, has decided to create stock for the raising of

£750,000, £100,000 of which is for electricity purposes.

SoDthend.—Proposed Extensions.—At the Electricity

and Light Railways Committee, the electrical engineer submitted a

short report upon the question of the extensions of plant which

he hatl advised should be carried out in order to be available

by the summer of 1925, by which time he estimated that the loa*l

would be approximately 6,960 kW (the existing plant capacity,

including the six new Diesels now in course of erection, being

5,960 kW), but that allowing for stand-by plant of 1,340 kW, the

plant availab'e at maximum load -would only amount to 4,620 kW,
which, in his opinion, would only be sufficient for the summer
load of 1922. He reported that to provide for the summer of 1925,

8,200 kW, including stand-by plant, would be required, an addition

of 2,210 kW to the plant now in course of erection, either by the

purchase of four B40-kW Diesel sets, or the installation of one

2,000-kW or three 750-kW steam generators in the main station,

with the necessary extension of the boiler-house plant, in order to

raise its capacity to 120,000 lb. steam per hour. \ special meeting

of the Committee was to be held to consider the scheme, together

with a scheme for the provision of turbo-alternators presented to

the Committee in November last, the estimated cost being

£300,000.

Stoke-on-Trent.— Extensions and Finakce. — The

EUctricity Committee having recommended the borrowing of

£200,000 for extensions, which the Finance Committee suggested

should be deferred until after the end of the present financial year,

owing to the serious financial position of the Council, the matter

was discusEed at a meeting of the Town CouncQ. It was pointed

out for the Electricity Committee that with the existing plant, the

requirements of the district could not be adequately catered for

beyond 1922, and that if the borrowing of the amount named

were deferred, the lesponsibility for failure to meet the demand

would be with the Council and not with the Committee. Alter

discussion, it was decided to refer back the Finance Committee s

proposal, and the matter is to come up again for considei ation by a

joint committee of the Finiince CommitUe, and other committees

concerned.

Todraorden.— Loan Sanctioned.-The E.ectricity Com-

missioners have given' permission to the Corporation to borrow

£31,000 for plant and mains in connection with a bulk supply trom

the Yorkshire Electric Power Co.

Wareham.— Special Order.—The Wareham Electric

Supply Co., Ltd,, is applying to the Electricity Commissioners

for a special order authorising the company to distribute electrical

eneigy for public and private purposes within the Borough ot

Wareham, and parts of the parishes of Arne and Wareham bt.

Martin.

Wrexham.—Loan.—The Town Council is seeking the

permission of the Electricity Commissioners to borrow £20,176 for

mains extensions, &o., including the provision of cables to the new

hou'es at Acton Park.

TRAMWAY AND RAILWAY NOTES.

Burnley.- Fare Increase.—The Council has approved

of a proposal of the Tramways Committee to raise the fares on the

long distance journeys, with a view to leducing the anticipated

deficit on the year's working. The Council has received an

interim order from the Ministry of Transport sanctioEing the

increase.

Chester.— Condition of Track.—It was reported at the

meeting of the Town Council that to put the tramway track in

order would entail an expenditure of £70 (»o, and that seme tther

method of conveyance, such as tailless trolley cars or motors, was

the only alternative. Tenders are to be invited from firms tor

running a motor-'bus service.

Continental.—Norway.— Information has been received

in the Department of Overseas Tiade that the Norwegian Govern-

ment has granted a concession to A/3 Akersb,inerne to construct an

electric railway from Majorstuen thr nnh Taasen to Sogrsvaude',

and from Taasen to Sagene, a suburb of Christiania. Preliminary

work in connection with the levelling of the route is to be put m
hand immediately. This will not, however, be concluded until next

autumn, and invitations to terder will not be issued until the end

of the year. Opportunity will then arise for British firms to submit

tenders. It is estimated that the rails will be required at the end

of 1922, and the cars in the autumn of the same year.

A/S Akersbanerne recently applied to the Norwegian Govern-

ment for a further concession in rs spect of a prospective line from

the centre of Christiania to Ostenejo, a distance of about 8 km.

In the event of the concessions being granted, both lines will be

built simultantouily, and further material will be required.

Spain,—The contract for the supply and erection of the installa-

tions in connection with the electrification of the Pajares incline

on the Norte Railway between Gijon and Leon has been awarded to

the Compagnie Fran(;aise Thomson-Houston, of Paris, together

with the General Electric Co,, of New York. These two com-

panies, in agreement with the Caminos de Hierro del Norte, are

expected to obtain from Spanish industries as much of the

material needed as possible. The railway company, moreover, is

to contract, if possible, for the supply of power by the companies

of the Pajares region, in order to di-pense with the steam power

station proposed by the French company, or at least to simplify it

and use it only as a reserve in case of interruption in the supply

of power from the hydro-electric establishments.—B«!(/c'- s Trade

Servire (Madrid).

Dewsbnry.—r.EPORT on Improvements.—The Tram-

ways Committee is to make a report to the Town Council as to

possibilities and costs of alterations with a view to doing away with

the present congestion of tramway termini in the centre of the

"'Durham County.-Transport Scheme.—At a special

meeting of the County Council on J.anuary 26th, it was formally

decided to proceed with the promotion of the Parliamentary Bill

permitting the Council to inaugurate a large transport scheme.

A "reat deal of opposition to the scheme had been put forward by

local authorities in the area, as well aa by business men wh>
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uonsider the project will merely be a further burden to the rate-

payers. Owinp to the consent of local authorities to the con-

struction of certain tramways beinc withheld, it is probable that

the B^aminer will refuse to permit thi' inclusion of these pro-

visions in the Hill. If they are dropped, the cost of the proposals

will bt- lessened by about £200,000.

Halifax.

—

Anemometer Stations.—Following upon the

reports of Goviriimont inspectors on the recent blowing over of

two tramcara on the hi^'h and exposed section of the tramway
route at (.tueeuabury, tho Tramways Committee is makiner inquiries

as to the cost of installing: an anemometer station on one or more
of the exposed routes of the town, to record the maximum wind
velocities in the neiirhbourhood. Adeciaion,!!! the meantime, that no
double-deck cars shall be run on the Queensbury and other similarly

exposed routes, has called forth a protest from the Queensbury
District Council, which superests that covered cars should be used

when weather permits, and advocates the provision of a loop to

the single line at a point less exposed than Stocks Gate, where the

cars were blown over whilst standinsj. For the present, however,
the Committee is adhering to its decision as to covered cars.

DisTRliiUTlON OF MATERIALS. — With a view to effecting

economy and obtaininir speedy delivery, the Tramway.? Committee
has recommended the Municipal Tramways Association to purchsise

a bulk supply of rails for di-stribution amongst the authorities

requiring them.
Loss IN Working.—A financial statement for the nine months

ending December 31st, 1920. shows that the Corporation tramways
have been run at a loas of £5,9!i9, as against a profit of £1.918
during the corresponding period of 1919.

Ipswich. — Electeic Vehicles. — The Ministry of

Health, on January 25th, inquired into the circumstances in which
the Corporation is seeking sanction to a loan of £2.951 for the
purchase of electric dust-collecting vehicles. In his evidence the
borough surveyor said the present weekly cost of the horsed
vehicles wa3£t> lis. for cart, horse, and man. The amount of refuse

collected by each vehicle averaged just over seven tons ]ier week, and
the cost of collection was 18s. 3d. per ton. With the electric

vehicles 85 tons of refuse could be collected per week, at a cost of

£48 its. 3d., or lis. Id. per ton. The annual saving was estimated
at £1.500.

Leeds.

—

Proposed Increased Fares.—The Corpora-
tion is seeking powers to advance the tramway fares from Id. to

l}d. per mile. Workmen's tickets will be abolished. The altera-

tions are rendered necessary by the continued daily loss ; for the
nine months ending Deceml)er 21tth there was a deficit of £30,495,
averaging £111 per day ; latterly the position has improved a good
deal, but the loss is still about £50 per day.

Liverpool.

—

Express Tramway Track.—The Tramways
Committee, after reconsidering the scheme for the express tramway
along Princes Eoad, which had been referred back liy the City
Council, confirmed its previous decision. The Council will, there-

fore, be recommended to lay the Princes Road tramway track
on sleepers, at an estimated expenditure of £24,057, which is

£2,800 less than would be incurred by laying the present track
with setts.

London.—Report on Collision.—Major G. L. Hall.
R.E., has submitted a report to the Ministry of Transport on the
collision which occurred between an electric train and a steam
train near Waterloo Station on November 26th last. The collision

waa only a slight one, the damage was small, and no personal
injuries were sustained. From the evidence given it would appear
that the responsibility for the accident rests with the driver of

the steam locomotive, who either failed to observe the correct

signals, or took those of another line to be his own. Major Hall
concludes his report by saying that " The case is a typical example
of an accident which would have been prevented by a system of

automatic train control, and, as such, has been brought to the
notice of the Committee."
A New " Tube " Device.—The Underground Companies have

installed an " Automatic Stentorphone " at Oxford Circus Station.

This device is a kind of gramophone which directs passengers
ascending or descending by means of the escalator to keep moving,
instead of standing in one position.

Newcastle-on-Tyne.

—

Loan.—At a meeting of the City
Council on January 25th, the town clerk was instructed to make
application to the Minister of Transport for sanction to borrow the
following sums :—£42,740 for excess expenditure on the Benton
tramways, and £16,000 for doubling a portion of the Longbenton
track. Mr. G. G. Elliott, in moving the instruction, stated that

the only alternatives to a loan were payment out of revenue, or

out of the tramways reserve, neither of which was practicable.

Sonthport.

—

Stoppage of Traffic.—Traffic was held

up for some time on the electric railway between Liverpool and
Southport, on January 27th, as the result of the derailment of two
wagons. Whilst the obstruction was being cleared, steam trains

were run from Liverpool to Bookhall, and in this way, passengers

were able to proceed to Southport and intermediate stations.

Warrington.

—

Extension.—At its February meeting the

Warrington Town Council will be asked to accept tenders for the

linking up of the Stockton Heath and Cemetery tramway routes.

The greater part of the track was laid some years ago, and to effect

the improvement in the tramway services all that is required is

the laying of a curve extension, and the erection of the overhead

equipment.

TELEGRAPH AN D TELEPHONE NOTES.

France.

—

Wireless ( "ommunication with Hcloaria.
—Wireless communication between Bulgaria and France has been

established for private and Press correspondence. The fees are

the same as those levied on ordinary lines, the messages bearing

the words " non taxee : voie T.S.F. " In case of overburdening or

interruption of the wireless route, the offices concerned reserve the

right of making use of the ordinary telegraph lines.

Italy.

—

Strike.—The postal and telegraph eniplojis at

Rome ceased work on January 27th.

Montevideo New Telephonic System.—The only tender

received for the construction of a telephonic system in Montevideo

was that of the International Eastern Electric Co., Inc., which
offers to construct the underground telephonic system, together

with the necessary works, offices, kc, for a maximum price of

il,943,500 pesos, and a minimum price of 6,iU7,000 pesos, according

to the variations which it might be necessary to introduce in the

course of the work. The initial lines would provide for a service

to 16,500 subscribers, while extensions are in view providing for

46,.'>00 subscribers and a connection with the telephone system of

Buenos Aires.

—

Reuters Trade Seriire (.Montevideo).

New Telephone Exchanges.—A scheme which will take

about 20 years to complete, proposes the equipment of 60 additional

telephone exchanges in the London area. According to the

Eretiiiig Xewx the 30,000-line Tower exchange in Great Tower
Street i.s nearing completion, and will probably be the first to be

placed in operation. A temporary exchange, which is being con-

structed to relieve the congestion, will be out of the architects'

hands this month. The Stratford exchange will be finished so far

as the builders are concerned, in April, when its equipment wUl
begin. The Holbor" exchange, near Chancery Lane, is in an

early stage of construction, but a temporary exchange near by will

be in commission in a few months' time. The Berkeley exchange
will relieve the pressure on Mayfair : it is being equipped, and

sites have been selected for 13 other exchanges, including the

Strand, Sloane, Golder's Green, Langham or Marylebone. Battersea,

and Woolwich. The Strand exchange will deal with 30,000 lines,

and wUl be situated near Covent Garden ; a temporary Langham
exchange is being erected on top of the Western District Post

Office, and another is to be built in Queens Road, Hendon, whilst

a 30,000-line exchange is to be in installed in Wood Street,

Cheapside.

A new automatic exchange is to be established at Blackfriars,

and if successful it wUl be widely extended.

Last week the telephone services of MUnsbridge, near Hudders-

field, were transferred from the old exchange in Armitage Road to

the new building in George Street. This exchange should have^.

been in operation long ago, but the work waa held up by the war.

Norway.

—

Photo-telei;raphy. — The newspapers at

Christiania recently published detailed accounts of a demonstration,

given at Sandefjord, of an improvement in telegraphy invented by
M. Hermod Petersen, chief manager of the Radio Department of

the Telegraph Service. According to The Times, the inv'entijn

consists of a new system based on alternating current, instead of

the d.c. system hitherto used. One of the many benefits which this

invention is expected to bring is a big reduction in the number of

operators needed. It is estimated that work which now requires

117 of tne beat operators in Norway could be done by 16. The new
system eliminates errors, and reproduces with photographic

accuracy, at practically unlimited distances, all sorts of hand-

writing, type, drawings and photographs.

Ships' Wireless.— New Emergency Device. — The
Marconi Co. has produced a compact emergency wireless set with

a transmitting radius of 50 miles which it is proposed to install on

motor- driven lifeboats. The set has been designed to work under

rough-weather conditions and to remain reliable even if left

inactive for a long period. The necessary operating adjustments

have been reduced to a minimum, and the electrical and mechanical

details have been made as simple as posaible ; the aerial is

supported on two masta. The White Star Co. has ordered one of

the newly-equijiped motor-boats for the Olym/iic, and the Union

Castle Co. is to install one on the Arundel Castle.—Erenhig News.

Wireless Telegraphy. — Railway Communication.—
Experiments with wireless telegraphy as an auxiliary means of

communication on railways have been conducted by the Marconi

Co. between Euston and Crewe, and as soon as the Post Office

grants a licence, apparatus will be submitted to the London and
North-Western Railway Co. for the purpose of making extended

trials under commercial conditions.

CONTRACTS OPEN AND CLOSED.
(The ddti' girin in piirrntlii'scs at the end nf the yarngrtiph indieates

the '(.•ixne of the Elect'rIC.U. REVIEW in irhieh the ' OtHeiiil

.Xdtiee" appeared.)

OPEN.
Aberdeen.—February 21st. Corporation Waterworks

Department. Electrically-driven pumping machinery. Specifica-

tions, £5 (returnable), from Water Engineer's Office, 41§, Union
Street, Aberdeen.
February 21st. Electricity Department. Temporary and

permanent coal conveyors and shoots in connection with the

reconstruction of the boiler house at Ferryhill. (January 21st.)
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Australia.—Melhoorne.—March 2nd and 'Jth. Vic-

torian Railways. Reactances and condensers (for iKJwer sig-nallingr),

electric crabs and equipment for cranes.*

Adelaide. — February 23rd. P.M.G.'s Department. Electric

lamps, as per Schedule 5t;i. (January 21st.)

Sydney.—March 21st. P.M.G.'s Department. Telephone and

telegraph apparatus, testinK instruments and switchboard parts,

Schedule 814. (January 2sth.)

Perth, W.A.—March 29th. P.M.G.'s Department. Telegraph

accumulators. Schedule 333. (January 21st.)'

April 5th. P.M.G.'s Department. Accumulators, kc, for

Buola, W.A. (January 28th.)

Brisbane.—March 30th. P.M.G.'s Department. Switchboaid

.apparatus and parts.'

Batley.— Co-operative Society. Electric lighting of

Clerk Green store. Specifications from Secretary.

Belfast. — February 26th. Tramways Committee.

—Tramway stores, including- electrical accessories, cable, lamps,

carbon brushes, &c. (January 2Sth.)

France.—Paris.—February 17th. The supply and in-

stallation of a multiple commutator table at the Central Telephonic

Bureau in the Boulevard Raepail. Particulars from the Direction

de I'Exploitation Telephonique, 4e Bureau, 103, Rue de Grenelle,

Paris.

Great Yarmoath-—February 11th. Electricity Depart-

ment. Supply and erection of h.p. switohgear. (January 21st.)

Leicester. — February 19th. Electricity Department.

Two 10,000-kW, 3-phaae turbo-generators, with condensing p!ant ;

also screens for straining condensing water. (See this issue.)

London. — Battersea. — February 9th. Electricity

Department. E.h.p. and d.c. switchgear for two 450-kW converters.

(January 28th.)

Manchester.—February 14th. Electricity Department.

33,000-V trunk feeder, pilot and telephone cables. (January 21st.)

February 1.5th. Tramways Committee. Tramway stores, in-

cluding meters, cable, lamps, bells, insulators, &c. (Januaiy 28th.)

MiddlesbrODgll.—February 9th. Corporation. Double

Kneof tramways from Albert Road to Linthorpe Road. Particulars

from Mr. S. E. Burgess, Borough Engineer, Municipal Buildings.

New Zealand.— Wellington.— March Ist. Public

Works Tender Board. Seven 4,000-kVA single-phase trannformers,

with accessories, for Lake Coleridge electric power scheme.'
I March 5th. Government Railway Department. Two overhead

travelling cranes.*

Salford. — Februaay 14th. Tramways Committee.

Twelve months' supply of miscellaneous stores. Particulars from

General Manager, 32, Blackfriars Street.

Sontii Africa. — Pretoria.—March 10th. Municipal

Council. One 20-ton overhead crane, six boilers (350-lb. working
pressure), three 3,000-kW steam turbo-generators with condensing

plant, five 750-kW converters. Further particulars can be obtained

from Mr. T. C. Wolley-Dod, general manager, electric lighting

department. Specifications (five guineas) from the town clerk.

February 16th. One 1,000-kW rotary converter with trans-

formers and switchgear.*

Swinton-Pendlebury,—Urban District Council. Elec-

tric lighting of houses on Temple Lodge estate. Specifications

from J. Knight, architect, 5, Cross Street, Manchester.

Urngnay.—Monte Video.—March 29th. State Power
House. Single and three-phase meters.*

February 2l8t. State Power House. Electrical accessories, in-

cluding plug fuses, branching blocks, cut-outs, keys and switches.'

* A copy of the specification, &c., can be consulted at the Depart-

ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Australia.—Telephone material for the various States

for the P.M.G.'s Department :

—

8,340 magneto wall telephones, £36,046 : 540 do. table do., £4,433; 150 c.b,

wall do,, £1,461; 60 c,b. table do., £236; 100 automatic party line do.,

£283 ; 2,'J Slromberg-Carlson portable do., £90.—L. P. R. Bean.
10,H36 automatic wall telephones, £42,632 ; 3,489 automatic table do., £20.817 ;

2,706 c.b. automatic table do., £11,363 ; 5,501 calling dials, £6,944.—

Biemens Bros. & Co., Ltd. —Tenders,

France.— I^a Socii'ti' la Canalisation Electrique, of St.

Maurice, has lately secured a contract from the French State Rail-

way authorities in Paris for the supply of 6(i kilometres of rubber-

insulated, single-conductor cable. The same authorities have also

placed a contract with the Society Industrielle des TOlrphonef, of

Paris, for the supply of 50 kilometres of single-conductor cable,

London.— Hammers:^[ith.— The Electricity Committee

has decided, in view of the probable increased demands for electricity

in the near future, that an order for the second 10,000-kW set, with

condensing plant, should be placed at once, particularly as delivery

cannot be obtained until the sununer of 1922. Messrs. A. C.

Parsons & Co.'s price for the first set was £12,470, and Messrs.

Hick, Hargreaves & Co., for the condenser, £14,952. Owing to

increased cost of raw materials, &c., Messrs. Parsons' and Har-
greaves' prices for the second 10,000-kW turbo-generator and con-

denser are £47,570 and £15,800 respectively. The Committee
recommends acceptance of these estimates.

Copes, Peed-water regulator, £51.—Scholey & Co. (recommended).

Stepney.—Electricity Committee. The following offers of ccal

have been accepted :
—

4£0 tons Northumberland nut smalls, at 46s. 6d. per ton, E. Foster & Co.
160 tons Scotch-washed trebles, 56s. 5d. ton ; 160 tons do. doubles,
65s. 6d. ton ; 150 tons do. singles, 549. 5a . Bradbury, Son & Co. (1930),

Ltd. 140 tons Northumberland nuts, Sis. ton, J. Hudson & Co., Ltd.

50 tons pitch, £519.—J. Smart & Bon (r«coramended).
2 tons plumbers' solder, £170.—G. W. Neale (recommended).

J mile 0225 sq. in. lead-covered and armoured cable, £136.—W.T. Henley's
Telegraph Works Co., Ltd. (recommended).

2 tons sheet lead, £76.—Newsome it Co., Ltd. (recommended).
700 fuse boxes, £253.—Reason Manufacturing Co,, Ltd.

Stoke Newington,—Electric Lighting Committee. For mains

in connection with the extension, also distributing mains, five

tenders were received. The Committee recommends acceptance of

the tender of Messrs. W. T. Henley's Telegraph Works Co., Ltd., of

£18,r,6'.s, based upon standard prices of £li)0 per ton for copper

and £30 per ton for lead, and increasing or decreasing with the

price of theee metals.

FORTHCOMINQ EVENTS.

Junior Institntlon of Engineers.—Friday, February 4th. At Caxton Hall.

At 8 p.m. Lecturette. ' Surface Tension and some of its Industrial Appli-

cations," by Mr. W. H, Ballantyne.
February lltli. " Notes on Some Limit Gauges," by Mr. F. A.

Simpson.

Chief Technical Assistants' Association. Saturday, February 6th. At
Anderton's Hotel, Fleet Street, E.C. At 3 p m. Paper on ' Adjudication

of Tenders for Turbo-alternators," by Mr. J. R. J. Bowden.

Society of Engineers. — Monday, February 7th. At Burlington House,
Piccadilly, W. At 5,80 p.m. Presidential address bv the Right Hen. Lord
Headley, and presootation of Premiums awarded in 1920.

Djnamicables.—Tuesday, February 8th. At the Trocadero Restaurant. At

7.30 p.m. Dinner. Sir Jas. Devonshire, K.B.E., in the chair.

Institute of Marine Engineers.-Tuesday, February 8tli. At the Institute,

the Minories. At 6,40 p.m. Paper on " The Internal Combustion Engine
Installation," by Mr. W. Pollock.

Institute of Metals. — Tuesday, February Hth. At 69, Elmbank Crescent,

Glasgow, At 8 p.m. Lecture on ' Aluminium, Production and Uses," by

Dr. G. H. Bailey,

Royal Society of Arts.—Tuesday, February 8th. At John Street, Adelphi,

W.C. At 8 p.m. Paper on •• Some Notes on the Problem of Unemploy-
ment," by Mr. E. C. de Segundo.

Association of Engineers-ln-Charge.—Wednesday, February 9th. At St.

Bride's Institute, Bride Lane, EC. At 7 3J p m. Paper on " The Super-

Diesel Internal Combustion Engine," by Capt. W. P. Durtnall.

Institute of Cost and Works Accountant s.—Wednesday. Februarv 9th.

At the Institute of Patent Agents, staple Inn Buildings, W.C. At 7 p.m.

Address on '• The Position of the Cost and Works Accountants in Co-

ordinating the .\ims of Capital and Labour," by Mr. H. W. Allingham.

Manchester Wireless Society. — Wednesday, February 9th. Paper on
" Sear.hlights and their Work during the War," by Mr. J. C. A. Reed.

Cbelmsford Engineering Society.—Thursday, February lOih. At the Eatt

Anglian Institute of Agriculture. At 7 p.m. Paper on " Electric Welding,"

by Mr. J. H. .Johnson.

Elficiency Exhibition.—Olympia, W, February 10th to 26th.

institution of Electrical Engineers.-Thursday, February 10th. At the

Institution of Civil Engineers, Great George Street, 8.W. At 6 p m. Dis-

cussion on " Electric Appliances for Domestic Purposes." To be intro-

duced by a pater by Mr. E. Griffiths and Mr. F. H. Schofield on "Some
Thermal Characteristics of Electric Ovens and Hot Plates."

Liverpool Sub-Centre.—Monday, February Ith. At the University,

Liverpool. At 7 p.m. Discussion of Report on Research on " Th« Heating

of Buried Cables." To be opened by Mr. E. B. Wedmore.

Western Centre. — Monday, February 7th. At the Merchant
Venturers' Technical College, Bristol. At 7 p.m. Paper on " The Appli-

cation of the Electric Locomotive to Main Line Traction on Railways," by
Lieut.-Col. O'Brien.

North - Midland Centre. — Tuesday, February 8ih.

Metropole, Leeds. At 7 p,m. Paper on "Temperature
Alternators," by Mr. G. A. Juhlin.

North-Western Centre.—Tuesday, February 8th. At the Engineers'

Club, Manchester. At 7 p.m. Address by the President, Mr. LI. B.

Scottish Centre. — Tuesday, February 8th. At 207, Bath Street,

Glasgow. At 7.30 p m. Paper on " Automatic Protective Devices for

Alternating Current Systems," by Mr. A. E. McColl.

North-Eastern Centre.—Friday, February Uth. At the Armstrong

College, Newcastle-on-Tyne. At 7.16 p.m. Conversazione.

Scottish Centre (Students' Section).— Friday, February 11th. At the

Royal Technical College, Glasgow. At 7.30 p.m. Paper on •' Mercury

Arc Reetifiers," by Mr. R. L. Morrison.

Boentgen Society.—Thursday, February 10th. At the Royal Society of

Medicine, Wigmore Street, W. At 7.30a p m. Conjoint meeting: The
Institution of Electrical Engineers and the Electro-therapeutic Section ot

the Royal Society of Medicine.

Electro-Harmonic Society. — Friday, February 11th. At the Great Hall,

Cannon Street Hotel, E.C, At 8 p,m. Concert, Ladies' nignt.

Institute of Industrial Administratioa.-Friday, February 11th. At the

Central Hall, Westminster. .\tsp,m. Addrefs on " Present Day Indus-

trial Psychology," by Sir Lynden Macassey, K.U.E., K.C.

Faraday Soci'ty and the Manchester Literary and Pbilosophical

Society -Friday, February lUh. At 36, George afreet, Manchester. At

fi.30 p.m'. Lecture on "Studies m Capillarity," by Drs. A. Ferguson and

P, E. bowson.

Manchester Association of Engineers.-Friday, February Uth. Anniversary

dinner.

Physical Society of London. —Friday, February Uth. At the Imperial

College of Science, South Kensington, S.W. At 5.15 p.m. Discussion on
"Absolute Measurements of Electrical Resistance and Instruments based

on the Temperature Variation of Resistance."

Birmingham and District Electric Club.—Saturday, February 12th. At the

Grand Hotel, C«lmore Row. At 7 p.m. Paper on " u.".i"i."«"..«. nf tho

Teat Bed," by Mr. J. A. McDonald.
' Rem' of the



THE ELECTRICAL REVIEW. [Voi.ss. xo. 2.254, febbuarv i, is.i.

NOTES.

Why Not Electricity ?— A correspondent to the Brailfmd
Daily Tflei/rn/i/i says :

—
" In tliese days when so much proerrrss hag

been made with electric power, ic is eurprisiiigr to find mill
chimneys still being built within the city boundaries. We fret

occasional tflimpjea of what Bradford would hs like without its

canopy of smoke, and we are all looking: forward to the time when
mill chimnejs will be aboliehed entirely, thus making Bradford as

healthy as Harrogate. Perhaps it would help towards this end if

there was some system of co-ordina' ion between the city tngineer's
dei)artment and the eleotrieity department by which, before plans
were passed for the erection of a new mill chimney, efforts would
be made to induce the mill owner to adopt electric pDwer."

Kelvin Medal, 1920.—At a meeting of the Award Com-
mittee, consisting of the presidents of the principal representative
British engineering institutions, held in London on January 25lh,

the first triennial award of the Kelvin Gold Medal was made to

Dr. W. C. Unwin. F.3.S., who, in the opinion of the Committee,
after its consideration of representations received from leading
engineering bodits in all parts of the world, is the most worthy to

receive this recognition of preeminence in the branches of

engineering with which Lord Kelvin's scientific work and
researches were closely identified. The arrangements for the
presentation of the Medal will be announced shortly. Tfe
Kelvin Gold Medal was established in 1914 as part of a memorial
to the late Lord Kelvin, and in as ociation with the window
placed in Westminster Abbey in h s memory by British and
American engineers.

Scottish Motor Show.—The Scottish Mctor Sliow. which
opened in the Kelvin Hall at Glasgow, on .Tanuary 2sth, proved
one of the most popular exhibitions ever held in that city.

Besides motor cars, light cars and industrial vehicles, electric

lighting systems, dictaphones, electric heaters. ,.V;c., are also on
view. The attention of all motorists interested in the electrical

equipment of cars will be directed to the C.fl.V. exhibits on
Stand No. .6!t, which is the Scottish Show headquarters of Messrs.
Thomson & Brown Bros., Ltd. New departures in C A.V. pro-
ductions are shown, inclu'ing the new starting and lighting
batteries with the Willard threaded rubber insulati :n. The latest

wing lamps of " Streamline " form, adapted for focusing, are
worthy of special attention, as aUo the " D.H. '' headlamps and the
new "Model 10" C.A.V. horn. Light-car, touring-car, and com-
mercial lighting sets will demonstrate the improvements in dynamo
and lamp manufacture, and the combined dynamo, lighting, and
coil ignition units will amply prove that this method of ignition
is becoming extremely popular.

The Mioistry of Transport.—It is reported that the
Cabinet has decided to reduce the staff of the Ministry of Tranr-
port at an early date. The civil engineering and development
branches are to be more or less scrapped, involving pay rolls, apait
from war bonus, of reepec'ively i; 19,300 and £10,400 par annnrp.
The much-diseussed Area Transport Commissioners are to be dit-

penEed with (» hloc, but the finance, statistical, roads, traffic, public
safety, and general purpose? departments are to be retainer',

although the subordinate staff is to be curtailed a? much as possible.

It will be remembered that the civil engineering department was
responsible for the proposed Severn estuary tidal power scheme.

A Safety Ceilnioid.—With reference to the note in our
.Tanuary 21st issue concerning the Cellu'oid Act. 191.'^, and the
London County Council regulations which provide that not more
than 1 12 lb. in weight may be stored, the new product of the British
Cellulose and Chemica; Manufacturing Co.. Ltd.. cal.ed " Celasto'd,"
is a safety celluloid wh'ch has been approved by the London County
Council for use in theatres, &c., where hitherto ordinary celluloid
has been prohibited. We have foond the new product very
difficult to ignite, and even when alight the flame extinguishes
itself immediately the source of heat is removed. There is no
rea-.on at all why premises should be filled with the exp'osife
nitro-cel uloid when a British-made safety celluloid is aailable.

French Snmmer Time.— It is announced that summer
time will commence in France on the night of March 14th-Uth.

The E.P.E.A. Award.— On January 31st, the Wolver-
hampton Town Council refused to adopt the schedule arranged by
the National Joint Board for payment of the technical staffs of
electricity supply works. As a result, the engineers resolved to
stop work at 10 o'clock on February 1st to enforce the adoption of

the rates which have been accepted by practically every under-
taking in the country. The Mayor counselled acceptance, pointing
out that the extra £2.000 per year would not 'pave the way to

j-uin. ' Local manufacturers held a meeting protesting against the
short-sighted action of the Council, which would lead to the
unemp'oyment of thousands.

Eventually the Council acceded to the adoption of the fchedule,
and the strike was averted.

Appointments Vacant.—Mains foreman for the Cor-
poration of Wrexham Electricity Department ; electrician, for the
Worcestershire Mental Hospital, Brorasgrove : resident power
station engineer, for the Clyde Valley Electric Power Co. . shift

engineer, for the Borough of Buiton-on-Trent Electricity Depart-
ment ; engineering draughtsman, for the Salford Cor|ioration

Electricity Department ; lec'urer in electrical engineering (£53ti).

for the Bradford Technical College. For particulars see our
advertisement pages to-day.

An Automatic Aeroplane Stabiliser.—We are informed
by Messrs. Handley Page, Ltd., that for some weeks past an
aeroplane from the Crieklewood aerodrome has been flying long
distances for the purpose of thoroughly testing a new automatic
device which it is claimed will relieve the air pilot of the stiain
upon his nerves and sight now involved in long-distance flying,

particularly when passing through heavy clouds or fogs. The
device, which is marked X in the accompanying illustrations, will
also grfatly facilitate night-flying. At present the pilot must give
his undivided attention to ensure the perfect efiuilibrinm of his
craft when in the air. The object of the new device, which is the
invention of M. Georges Aveline. a French engineer and former
military pilot, is to control automatically every movement of an
aeroplane with the exception of steering. That is to say, it ensures

Air Compressor? and Mercury Contact Makers.

perfeot stability of the aeroplane, atd any tendency to a list or
plunge is immediately rectified by automatically moving the
mechanical appliances which the pilot would have to adjust in

order to level up his machine. Briefly, the device consists rf the
utilisation of compressed air combined with an electrical current.
The air is automatically compressed by two small air pumps which
are fitted beneath the forepart of the fuselage, and are actuated by
small air-propellers. The air is conveyed to a reservoir connected
to a pressure gauge fitted in the pilot's cockpit, so that he can see

that the necessary pressure of 60 lb. to the sq. in. is maintained.
Above the pressure gauge is a small electrical switchboard with a

tiny lamp fitted to the right and to the left. The air is conveyed
to a circular tubular container half-filled with mercury and so con*
trived that as the level of the fluid metal rises to the left or to the
right with the movement of the aeroplane, it causes a contsct to

take place which permits an electric cur; ent to act on valves which

Cockpit Switchboard akd Pressobe Gauge.

set in motion the mechauical gear connected with the pilot's cdu-

troUing mechanism. Simultaneously, the right or left-hand lamp
on the switchboard lights up to indicate the variation of the

equilibrium, the current being cut off and the lamp automatically

extinguished as the aeroplane is brought up to the correct level.

By merely raising a small lever in the cockpit, the whole of the

mechanism is thrown out of gear and the pilot is free to take full

control of the machine again. One of the flights referred to

inclnded a trip to Paris and back, when Major Brackley, who is

responsible for the tests, allowed the aeroplane to fly for two hours

consecutively under the sole control of M. Aveline's invention.

The British Government has adopted the invention after exhaustive

tests, and 14 Handley Page bambing machines have already been

fitted with it for the Royal Air Force.

Costing and Industrial Relations.—On Wednesday,
February 9th (7 p.m.), at the Institute of Chartered Patent Agents,

Staple Inn Buildings. Holborn, Jlr. H. W. AUingham. M.I Merh.R.,

will deliver an address to the Institute of Cost and Wrrks
Accountants on "The Position of Cost and Works Accountants in

Co-ord'nating the Aims of Capital and Labour." Readers mny
obtain tickets from the Secretary of the latter Institute, at

38. Grcsveuor Gardens, S.W. 1.

Regan Train Control System.—The French Ministry of

Public Works and representatives of the French railways intended

to carry out tests on January 28th of the Regan automatic train

control device, which was tried last September on the Great

Eastern Railway system in this country, and was described in our

pages at the time.
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Freemasonry.—At the regular meeting of the Kelvin
Lodjje, which was held at the Mark Masons' Hall, London, on
Friday last, the reigning master, Mr. H. Porter-Cox, presided over

a gathering of 98 members and visitors, including three Grand
Lodg" officers, namely, Messrs. Charles F. i,|uicke, E. J. Reid, and
P. P. Kipping, as well as others of Provincial and London rank,

and all present enjoyed the speeches and the musical entertainment
which was provided after dinner. Applications to join the Lodge
are coming in steadily, and each year the support given to the

great masonic charities seems to exceed that of the previous year.

An X-Ray Martyr.—The Daily News states that Mr.
Eu-art Henry Haruack has entered Southampton Hospital for the

amputation of his right hand. This gentleman, who with Dr.

H. P. Dean was the inventor of protective lead glass, has already

lost his left hand as a result of his devotion to the science of

radiography. Mr. Harnack states that when, in the early days of

the science, he found that his fingers were being affected, he
attributed it to the use of strong chemicals, but on ascertaining

the true cause he set out to devise a means of protection for X-ray
workers.

R.A.F. Dinner.—The Electrical Section, E.R.S., R.A F.,

re-aniou dinner was held at Pinoli's Restaurant on January 29th,

the arrangements by Mr. P. B. 0. S. Webb, Committee chairman,
being admirably carried out. Mr. H. Mason, in a short speech,

thanked the Committee for organising the gathering of a highly

successful section at E.R.S. Ponte d'Larche. Mr. Webb, in reply,

dwelt on the spirit of comradeship shown by the large attendance

of provincial men, and stated that Mr. H. Mason will preside at the

next dinner, which will be held in Birmingham. An impromptu
concert followed, items being given by Messrs. Lewie, Hill, Eldridge,

Sorginson, and Athill.

Electro-Haimonlc Society.—The next concert (Ladies'

Night) will be held at the Cannon Street Hotel, in the Great Hall,

on Friday, February 11th, commencing at ,s p m. The artistes will

be :— Miss Violet Openshaw, contralto ; Mr. Sydney Pointer, tenor :

Mr. Edward Dykes, bass ; Miss (Jladys Millage, songs at the piano
;

Mr. Ernest Rutherford, concertina ; Mr. Lloyd Shakespeare, cornet ;

Mr. Wilson James and Mr. Joe Pearson, humorists ; Mr. Bernard
Flanders, A.R.A.M., solo pianoforte and accompanist. Chairman,
Capt. R. J. Wallis-Jones, O.B.E.. T.D.

Tiie Electrification of the Belgian State {Railways.—
Somo .-iupliliunnfiry details with regard to the eloctrilication

of the l:'.il;.'ian Mate railways were euiitained in the 19'20

Budget report presented to the Belgian I'arliament. As briefly

mentioned in a recent issue, it is proposed that the work
shall be undertaken in three sections. The first to be dealt

with will be the Brussels-Antwerp line; the second, the
Luxeiiilnirg section; and tlie third, the lines in the Brussels

district not included in the first two sections.

The Monitcur des Intercts Matericls states that with regard

to the Brussels-Antwerp lines it has been recognised that it

will be necessary to undertake the work in three divisions

owing to the large amount of track work which will have
to be carried out. It is intended to commence with the

provision of electric passenger trains, which will be hauled
by a combined electric locomotive' and passenger coach. The
train will consist of three coaches 'with a total of 550 seats.

The coaches will be of steel or part-steel construction and
mounted on bogies. The motor coach will be provided with
four motors of 275 h.p. each. It is proposed to provide for

38 trains per day in each direction between Brussels and
Antwerp (direct, semi-direct, and omnibus trains). On this

section, the length of main track to be electrified is 54i miles
and of secondary track, 9i miles.

The second division of the work on the Brussels-Antwerp
section will be that of providing a more frequent service, and
the third divi.sion of the work will be the electrification

of further portions of the track, so that all traffic—goods as

well as passenger—between Brussels and Antwerp will even-
tually be electrically hauled.
The Brussels-Midi junction will be electrified, and a double

track between Brussels-Midi and Antwerp will be specially

reserved for direct and semi-direct trains as well as for the
international trains. The slow passenger and also the gooda
trains will use a second double track, so that by avoiding
the mixing of the two classes of traffic a more frequent service

will be possible. It is contemplated that eventually there
will daily run between Brussels and Antwerp in each direction
"i) express trains, at intervals of * minutes; IS semi-direct
trains starting every hour, and 22 omnibus, or as we term
them. Parliamentary trains. The express trains are expected
to do the journey between Brussels Nord and Antwerp Central
in 32 minutes, equal to an average speed of 83 km., or

nearly 52 miles per hour, the maximum speed attained being
5(i m.p.h. The times for .semi-direct trains will l)e reduced
from .54 to 37 minutes, and those of the omnibus trains from
72 to 56 minutes.
For the haulage of the international trains it is proposed

to use an electric locomotive of 2,200 H.r.. while for the haul-
age of goods trains electric locomotives capable of hauhng
trains of a total load of 1,000 tons at a .sfieed nf 2.^ m.p.li.
are contemplated.
In the third division of the work the electrification of the

double truck between Malines and Antwerp South will be
undertaken, as well as the train-forming yards at Schaerbeek,
Muyeen, Zurenborg, Austruweel, Kiel, and Antwerp South,

although the actual shunting will continue to be carried out
by steam locomotives.
For the supply of the necessary energy three large sub-

stations will be established at Schaerbeek, Malines, and Ber-
chem. the latter place being near Antwerp. The annual con-
sumption of energy on the Brussels-.Antwerp section is esti-

mated at 100,000,tHX) kilowatt-hours, equal to 30 watt-hours
per ton-kilometre.
The second section of the electrification work is that of

the Luxemburg and neighbouring lines. For the ordinary
service motor-trains similar to those on the Brussels-Antwerp
line will be employed, while the international and goods
trains will be hauled by electric locomotives, average and
maximum speeds of 44 and .56 m.p.h. being provided for.

Owing to the heavy gradients on these lines it will be neces-
sary to use two electric locomotives for each goods train,

which will, however, attain an average speed of 25 m.p.h.
as against 20 m.p.h. by steam. For this division it is estimated
that 400,000,000 kilowatt-hours per annum will be necessary.

The final section of the work to be undertaken will be the
electrification of the whole of the lines in the Brussels district,

which will obviate the present delays due to the necessity

of changing from electric to steam traction and vice vena
which at present obtains.

INSTITUTION NOTES.

Institution of Electrical Engineers.—The arrangements
for the second part of the 1920-21 session are as follows

:

February 10th, discussion on " Electric Appliances for Domes-
tic Purjjoses," to be introduced by a paper on " Some Thermal
Characteristics of Electric Ovens and Hot Plates." Prof. E.
\Yilson on " Feebly Magnetic Materials," February 17th,

Lecture I "Instrumentation"; February 24th. Lecture II

"Results of Scientific Research"; March 10th. Lecture III
" Practical AppUcations "; March 3rd, annual dinner at Hotel
Cecil. March 17th, paper by Su' W. Noble on " The Long-
distance Telephone System of the "United Kingdom." April

7th, subject to be announced later. April 14th, paper by
Mr. E. A. "Watson on " Magnetos for Ignition Purposes in

I.e. Engine.?." April 2.Sth, discussion on "Tariffs'': papers

by Mr. J. R. Blaikie
—

" Electricity Supply : Present Condi-

tions and the Hopkinson Principle," and J. W. Beauchamp,
" Multi-part Tariffs for Domestic Electricity Supply." May
5th, continuation of discu.ssion on "Tariff's."

Informal Meetings.—Febuary 14th, discussion on " Some
Notes on the Design of a Large Power Station," opened by
Mr. J. W. Cowie. February 28th, informal social evening.

March 14th, discussion on " Rectifiers," opened by Mr. R. L.

Morrison. April 11th, discussion on " Some; Characteristics

and Applications of Multi-speed a.c. Motors." opened by Mr.
F. Greedy. April 25th. discussion on " Engineering in

Russia," opened by Mr. C. L. Lipman.
NoRTH-E.\STERN CENTRE. — February 11th, conversazione.

February 14th, " Temperature Limits of Large Alternators,"

by Mr. G. A. .Tuhlin. February 28th. lecture on " Thermionic
Valves," by Mr. W. D. Owen. May 9th, annual general

meeting.

North Midl,\nd Centre.—February .Sth, " Temperature
Limits of Large Alternators," by Mr. 0. A. Juhlin. April

56th. annual general meeting.

North-Western Centre.—February Sth. address by the

President. February 22nd, " Magnetos for Ignition I'urposes

in I.e. Engines," by Mr. E. A. Watson. March Sth, " Elec-

tric Driving in the Paper Mill on Heat-economy Ijines," by

Mr. A. B. Mallinson. April 12th, annual general meeting and

smoking concert.

Scottish Centre.—February Sth (Glasgow), " .Automatic

Prot^sctive Devices for a.c. Systems," by Mr. A. E. McColl.

March Sth (Edinburgh). " The Long-distance Telephone Sys-

tem of the United Kingdom," by Sir W. Nolile. April 12th

(Glasgow), lecture on " Wireless," by Dr. J. Erskine-Murray.

South Midl.\nd Centre.—February 2:3rd, di.scussion on
" Electric Appliances for Domestic Purposes," to be intro-

duced by a paper by Mr. E. Griffiths, D.Sc. and Mr. F. H.
Schofieki. B.A., B.Sc, on " Some Thermal Characteristics

of Electric Ovens and Hot Plates." April 27th, paper by Mr.

E. A. Watson on " Magnetos for Ignition Purposes in I.C.

Engines," and annual general meeting.

Western Centre.—February 7th (Bristol). "The Applica-

tion of Electric Locomotives to Main Line Traction on Rail-

ways," by Lt.-Col. H. E. O'Brien, D.S.O. May 2nd (Bristol),

address by the President.

Member.ship.—At the ordinary meeting on Thursday last

week the balloting li.st for the election of new members and

for the transfers from one class to another contained a total

of 616 names, of which -5.56 are the names of new rnembers.

Tills constitutes a record, and raises the membership figure

to the 9,0(X1 mark. The new members of the various classes

were divided as follows: Members. 4; a.s.sociate members. 116;

graduates. 42; students, .333; and a.ssociates. 3. The figures

in the last list '^erf respectively G. 52, 30, and 181, or a total

of 269,
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Students' Section.—An iuterestiinj address on " Magne-
tos " was given before the Students' Section of the North-
K.istorn Centre on January "21 st, by Mr. W. Buyliss. who
(U'tiiik'd the various parts ol the magneto and explained their

fiiMctious.

Chelmsford Engineering Society.—On Jjinuaiy 26lli, .Mr.

C;. S. Hiiyer.s ii'iui :i iiajici- (in " liloctric Wiiidnig for Col-

liuiics." riic lecturer divided liis juipcr under the following
heads : (1) Nature of work and general requirements to Ix-

fultilled. ('2) l"ypes of winding drum and their oflect on the
power demand, and (3) System.s of oleetric drive and their

applications.

Edinburgh Electrical Society.—On Juimary 28lh, Mr.
li. C. Catlord, of the Edinbmgh Corporation 'I'ramvvays,

delivered a lantern lecture on " flie Electrical Wonders of

Cuern.sey." Ibi' lighting and tramway .system of the island

and the very admnable telephone sy.st«m were described.

On I'Vbruary JIth the Society will meet at the North British

Rubber Works.

Physical Society of London.—On February ilth, at tiie

Imperial College of Science, South Ivensington. there will

be a discussion on " .Absolute Measurements of Electrical

R<'sistance, and Instruments based on the Temix-rature varia-

tion of Resistance." The speakers will include Sir Kichard
Glazebrook. F.R.S., Mr. F. E. Smith, C.B.E., F.R.S., Prof.

H. L. Callender, F.K.S., Prof. C. R. Darling, Mr. C. Jakeman,
Major \V. S. 'l\icker, Capt. E. J. Paris, Prof. J. T. McGregor
Morris, Dr. J. S. G. Thomas. Mr. .A.. H. Davis. Dr. (i. A.

Shakespear, Prof. Leonard Hill. Mr. E. .A. Griffiths, Dr.

IDaynes, and Dr. Ezer Griffiths.

Institute of Physics.—The recently incorporated Instilute
of I'hysic^ lias issued a booklet setting forth the objects ot the

Institute and regulations for the admi-ssion of members,
students, associates and fellows. Full details of the necessary
qualifications, examinations and exempting degrees, &c., are

given.

OUR PERSONAL COLUMN.
T>u EdUori inviti iltotrioal tngineeri, tohether ooniitottd witK th»

t$oKnioal or th* oommtroial tidt of the pro/eition and induttry,

alio elittrio tramway and railway ofioiait, to keep rtaderi of tin

KLKOTBICAIt Review potted at to tKeir movem/entt.

The Financiul Times says that the following appoLutmeuts
have been agreed by the directors of the Underground group
of companies, which includes the Underground Electric Rail-

ways Co. of London, Metropolitan District, Loudon Electric,

City and South London, and Central London Railways, and
Loudon General Omnibus Co. : .Assistant managing directors.

Mr. H. E. Blaiii and Mr. F. Pick; director for constnu-tioii

(railways), Mr. Z. E. Knapp; cliirl enj^ineer (mnniluiscs),

Mr. G. J. Shave; chief engineer (rail\\a\s|, Mr. \. 1!. ('(i(i|ii i ;

.secretai'y and ti'easurer, Sir. J. C. Mitchell. \\ the same
time, the management of the Loudon and suburban traction
group, namely, the Metropolitan Electric, London United, ami
South Metropolitan Electric Tramways, has been brought
into direct connection with the Underground management,
and the following appointments have been agreed upon :

Mr. C. J. Spencer, general manager; Mr. E. Boys, secretary
and treasurer.

Mr. E. J. Nally, president of the Radio Corporation of

America, arrived in England on January 30th, and is staying
at the Ritz Hotel, London. He has come over to attend a
conference between representatives of wireless telegraphic
interests in England, Pi'ance, and Germany to dLscuss the com-
mercial development of wireless telegraphy.

—

Daily Mail.
Aiier 26 years of continuous service, Mr. Percy R. Allen,

O.B.E., has retired from the active engineering management
of the Castner-Kelluer Co. ; he is being retained by the
firm in a consultative capacity. At a dinner given to Mr.
Allen by the staff of the company, at which the managing
director presided, the presentation of a gold cigarett-e box,
suitably inscribed, was made. Later Mr. Allen was the
recipient of a silver tea service from the staff and employes.
Mr. Allen will continue to practise as a consulting engineer
for steam and gas plant work and the electrification of mines.
The question of increasing the salary of Mr. P. P. Wheei,-

WKiGHT, the electrical engineer to the Blackburn Corporation,
is under consideration by the Electricity Committee, which is

obtaining information as to salaries in other towns. The
present salary is i61,000 a year.

Mr. W. MoRRiES, B.Sc, who has been the chief electrician

at the Blackley -works of the British Dyestuffs Corporation
for the past tliree years, is resigning that position in order
to enter business as an electrical engineer and wiring con-
tractor, at 35. Cheapside, Middleton. Manchester. On January
'27th the electrical staff presented him with a rose iiowl. The
pre.sentation was made by the chief engineer of the works
engineering department (Mr. C. E. S. Place). Mr. W. Mor-
ries, in responding, asked the .staff' to co-operate closely with
his successor, Mr. J. Tl. Davies. Mr. W. Morries wishes to

receive price list.s and catalogue.s from inaker.s of electrical

equipment for both power and lighting.

Mr. A. J. GlKKiN left the Western Electric Co., Ltd., at

the end of January to take up an appointment with the Brad-
tord Dyers' Association, Ltd.
Mr. H. C. Waters has been appointed managing director

of A.G.E. Electric Motors, Ltd., of Stowmarket, having
served the company previously as technital director.

Obituary.

—

Mk. S. T. Smith.—TTie death occurred on Janu-
ary 26th of Mr. S. Trow Smith, gus and electrical engineer
to the Malvern Urban Council.
Sir Ralph Percy .\shton.—The death occurred on Friday

last, at his home at Beechwood, Reigate, of Sir R. P. Ashton,
who was a director of the Indian Electric Siijjply A- lYaction
Co., Ltd., the Enfield Ediswan Cable Works, and other com-
panies, and a partner in the firm of Kilburn, Brown & Co.
Sir Ralph, who was 61) years of age, iiad not enjoyed good
health of late, and business matters depres.sed him. The
verdict was " Suicide while of unsound mind."

NEW COMPANIES REGISTERED.

Electrical Apparatus E.\port Corporation.—Particulars of
Ilu- Hlectrical .Apparatus Export Corporation liave been filed pursuant to
Si-ccion 274 of the Companies (ConsolidalionJ Act. The company was incor-
porated in Delaware, U.S..^., on December 24th, llll'J. The capital stock is

iM.Wi) in shares of $1«0 each. The British address is at 408-9. Bank Cham-
bers, High Holborn, W.C., where J. A. Campbell is authorised to accept
.servtC'.- of process and notices on behalf of the company. The list of directors
is not yet filed.

Practical Machines Co. (A. T. Gadsby), Ltd. (172,826).—
I'rivate company. Kegisterwl January 27th. Capital, i;10.(J<l<) in £1 shares
(1,000 preference). To adopt an agreement with A. T. Oadsby, and to carry
on the business of electrical and general enginwrs, manufacturers of anil

dealers in electrical and other machinery, founders, metal spinners and mer-
chants, &c. The first directors are : A. T. Gadsby, 119, Wells Street. Camber-
well, S.E. (permanent director, chairman and sole managing director); H.
Berry, 10, Greenholm Road, Eltham, S.E., engineer. Qualification, tlOO.
Registered office : 39, .Avenue Chambers, 4. Vernon Place, Bloomsbury, W.C.

Duttons (Southport), Ltd. (172,755).—Private company.
Registered January 34th. Capital, £3,000 in £1 shares. To take over (he
business of electrical engineers and accumulator manufacturers, carried on by
H. Dutton and A. Dulton as " H. and A. Dutton," at Southport. The per-

manent directors are : H. Dutton, Ansdell Road North, Lytham ; A. Dutton,
.Marlborough Road, .Southport. RegistercKl ofiice : la, Marlborough Road,
Southport.

Graham & Sons, Ltd. (172,842).—Private company. Re-
KisterrJ January 2»lh. Capital, £3,000 in £1 shares. To carry on the business

uf electrical engineers, manufacturers of clectric.il machinery, instruments,
cable, glass and porcelain ware, insulation materials, mechanical, marine, con-
structional, internal combustion and general engineers, &c. The first directors

are; J. P. Graham (permanent), Hillcrolt, Stocksfield ; C. P. Graham, Hill-

croft, Stocksficld; S. E. Graham, Hillcroft, Stocksfield. Qualification, 100
ordinary shares. Secretary : Jessie Bryce. Registered office ; Sun Ins"urance

Buildings, Collingwood Street, Newcastle-on-Tyne.

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

Ignitions, Ltd.—I'articulars of .£5,000 debentures autho-
rised December 3rd. 1!I20; present issue £1,400; charged on the comp;Hiy's

undertaking and pruperl\
,
present and future, including uncalled capital.

Sphinx Manufacturing Co., Ltd.—Mortgage dated Janu-
ary 4th, 1921, to secure ;ill moneys due or to become due from comp;iny to

London Joint City and Midland Bank, Ltd., charged on 243, Bradford Street,

and 187-199, Alcester Street; Birmingham.

Lithanode Co., Ltd.—Particulars of .£3,000 debentures
authorised December 31st, li)20; present issue £1.000 charged on the company's

undertaking and property, present and future, including uncalled capital.

C. A. Vandervell &' Co., Ltd.—Detsenture dated Decem-
ber 31st, 1920, to secure £200,000 charged on the company's undertaking and
property! present and future, including uncalled capital, and freehold and
leasehold property. Holders: D. J. H. Cunnick, Sir F'rederick Eley, Bt., and

A. G. Hopewell, 15, Bishopsgate, E.G.

Leonard W. Holmes and Partners, Ltd.—Debenture
dated January 19th. 1921. to s^Ture £1.000 charged on the company's under-

taking and p'ropi-rtv. present and future, including uncalled capital. Holder ;

S. 1>. Powell. .13, Wynstay Gai^ens, Kensington, W. S.

Norwegian Electric Smelting Co., Ltd.—Particulars of

£10,000 delx-ntures authorisi^l l>ecember 30lh, 1920, whole amount issued,

chargeil on company's undertaking and property, including uncalled capital

and goodwill.

CITY NOTES.

Delays in the mails delayed the comple-

Melhourne tion of the accounts for the year ended

Llectric Supply August, ]9'20, but the final dividend, making
Co.. Ltd. the total 10 per cent., free of British income

tax, was approved at a meeting in Decem-
ber, and the borrowing powers were increased from £7.50.000

to .£1,000,000. The .accounts are now published, and they

.show a gross profit on the Melbourne ;ind Oeelong under-

taking.s of .£'2'21 .DSS (against .£180.101 for the previous year,

an increase of 2;^ per cent., which, in view of the condition?.,

is satisfactory). After providing for management and general

expenses, debenture and other interest and services, £10,149
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is written off capital expeuditure, £'SO,iMX> is put to reserve for

British income tax, Corporation tax, and E.P.D., ±'1U,0(X) to

Gold Bonds Redemption account, and i.'3.5,000 to general re-

serve. After paying the 7 per cent, dividend on the first

cumulative preference shares, 10 per cent., free of Britisii tax,

on the consolidated ordinary stock on the ordinary shares,

JE4,691 is the remaining Ixilanco, plus ±'50,0.51 brought for-

ward, making the total to be carried forward ±54,742. In
order to facihtate the provision of further capital necessary to

cope with the continued expansion of the business, resolutions

will be submitted at a meeting on February 7th for the pur-

pose of increasing the rate, of dividend on the whole of the
authorised issue of lOO.tKXt lirst cumulative preference shares

of ±'5 from 7 per cent, per annum to ti iier cent, per annum
' as from March 1st, 19'il. In consideration of this increase

the holders of the 70,IKX) preference shares ah-eady issued will

be asked to consent to the premium of 10 per cent, to which
they are entitled upon repayment of capital on the winding
up of the company being reduced to 5 per cent. The develop-

ment figures are as follows ;
—

Eiighting Motors Total con- Total
Con- in in rated nections, units

J/elbounie. sumers. kW. h.p. kW. sold.

Year ended Ang., 1919... 42,430 3ij,189 30,318 66,507 35,0(i9.000

„ „ „ 1920 ... .51,675 44,006 34,478 78,485 44,444,000

(reeloiig.

Year ended AufT., 1919 ... 3,374 3,082 2,415 5,497 1,551,042

„ „ „ 1920 ... 3,862 3,384 2,509 5,894 1,627,276

Light and power was made available in 62 additional miles
of streets at Melbourne during the year, and 9,'24o new con-

sumers were connected (increase 22 per cent.); power supply
increased l)y 14 per cent. ; total connections by 18 per cent.

;

total units sold liy 26 per cent.; and gro.ss revenue by 24 per

cent. Notwithstanding the heavy increase in the cost of

labour, fuel, and materials generally, an increase in charges

to consumers has been avoided.

During the year ended December, 1920,

Yorkshire there was a substantial increase of revenue
Electric Power and protit. The net profit, after payment of

Co. interest, was ±64,740, agamst ±.54,133 for

1919, and ±46,.536 for 1918. Including ±17,596
brought forward, the amount is ±S2,336. Preference dividend
6 per cent. ; dividend on the ordinary at the rate of 5 i»r cent.

for the six months, making a total of 8 per cent, for the year

;

to general reserve (making it ±89.000), ±15,tXX); carrying for-

ward ±20,939. The works have been fully maintained out of

revenue. During the year the costs of coal, wages and ma-
terials showed further increases, which were met to some
extent by the economies arising from the increased output.

The extensions of the company's power stations which are now
proceeding, and which include a 12,00(J-kW turbo-alternator,

should produce still further economies when they come into u.se

in the present year. A large number of new connections have
been made, the full revenue from which will not be secured
until the present year. Further agreements for supply have
been made which will also produce a substantial increase of

revenue. The unification of the supply of electricity in the
West Riding which has been iiKide jvissible by the existence of

the company's system, coiitinui - to ^n.w. Out of a total of

62 undertakings of authorisnl ili~ii ilmtnrs in the company's
area, 40 are taking or have agreed to take a supply of electricity

in bulk from the company and negotiations are proceeding with
others which should lead to a complete co-ordination of the
supply of electricity in the company's area. The Electricity

Cormnissioners appointi'd Ky tin- I-IIim ti uity (Supply) Act. 1919,
have given notice of tiirii mtriition to hold inquiries into the
present and future poMtioii ol clcctncily supply in certain dis-

tricts, which together include the company's area of supply,
and it is hoped that the Conmiissioners' action may lead to

the removal of the legislative obstacles which have retarded the
development of the company's undertaking. The issue in Feb-
ruary last of ±'230,000 of oi per cent, redeemable debenture

• stock and ±400.000 of ordinary shares was utilised for the pur-
pose of repaying existing mortgages and loans and to provide
capital to meet growing demands for power. The company
has power to lx)rrow by the issue of debenture stock to the
extent of one third of the issued share capital, and in view of
•the further demands for power already in sight, a re.solution

authorising the i.ssue, from time to time, of further debenture
stock within the .scope of this authority will be submitted at
the close of the annual meeting on February loth. The com-
pany has recently purchased i)remi.ses in Leeds to be used as
liead offices. Mr. Hardman Arthur Earle, who has been a

director of the company since its formation, has resigned
through ill-health.

The Siemens <{ Halske Cn.. of Berlin.
TlTe Siemens reports gross profits and balance forward
and Schuckert amounting to 26.844.000 marks for 1919-20.

Group. as compared with 15.7.36.CI00 marks in the
previous year. After defraying general ex-

penses and interest on loans, and transferring 4.000,000 marks
to the benevolent fund jointly created with the Siemens-
Schnckert Works, the accounts show net profits of
16.4.'35,000 marks, as contrasted with ll,4o7,(VKl marks
in 1918-19. It is propo.sed to pav a dividend at the
rate of 12 per cent, on the old

'

.shares for 63,0<1fl,fH)0

marks, as in 1918-19, and one at the rate of fi per
ent. on the new shares for 63,000,000 marks. As the financial
year has now been transferred to September 30th so as to

harmonise with the other companies forming the recently con-

stituted community of interests, accounts are also submitted
lor August and Septem'oer, 19'20, showing net profits of

4,8'29,t)00 marks, ana a dividend at the rate of :i per cent, is

proixjsed on the total capital of l'26,0OO,0<JO marks. The report

of the directors states that the scarcity of coal and other
raw materials caused great difficulties, wnich were to some
extent overcome by the end of the financial year, the un-

certainty in calculating rehable .sale prices specially influenced

export business. >Jevertheless it was jwssible profitably to

increase the export of electro-technical manufactures partly

in consequence of the scarcity of good.-- m the \\orld's markets
down to the close of the financial year, and partly owing to the

quahty of the manufactures and the confidence shown in

tile technical efficiency of the industry. Dealing with the

labour problem, the report mentions that fm-ther large inter-

ruptions in working had not taken place since the Berlin

strike of metal workers in November, i9i9. The efficiency of

the workmen had .satisfactorily increased, particularly in the

case of piece work ; the number of workmen was about the

same, although the ratio of productive wages to unproductive

wages became more favourable, and the number of officials

had grown. The company was interested in the Osram Co.

to the extent ot 40 per cent., and the first year's results of

the latter already show'ed that the aims of tile association were
being uchievetl both technically and economically. It is

stated in conclusion that the works are abundantly supplied

with materials and orders.

The accounts of the Sicmciis-Hchiwkert Weike, including

the balance forward, mdicate gross profits of 37, '287 ,000 marks
tor the year ended on July 31st, 19'20, as contrasted with

27,6.50,00t( marks in the previous year. After meeting general

expenses, interest cm loans and depreciation, and allocating

8,000,000 marks to the benevolent foundation jointly main-
tained with the Siemens & Halske Co., the net profits are

returned at 12,769.000 marks, as compared with 15,'293,O0O

marks in 1918-19. It is intended to pay a dividend at {he

rate of 10 per cent., as in 1918-19, and place 2,500,00t) marks
to the reserve fund, as in the preceding year. The net profits

in the intermediate year from August 1st to September 30th,

1920, amount to 2,806,000 marks, permitting of the payment
of 10 per cent, pro rata foi this period. Dealing witu the

past yejir, the report of the directors states that at the

beginning it was impossible for the production to meet the

requirements of the market. The scarcity of manufactures

and the increases in prices due to depreciating currency pro-

duced a speculative impetus in the demand. Orders came
to hand far in excess of the actual absorbing capacity of the

market, and led to a great accumulation of stocks in connection

with the sudden change in the economic conditions at the

close of the financial year. As a consequence, some circles

of customers got into' great financial difficulties, and the com-
pany had to extend a helping hand in order to overcome them,

rhe economic crisis which threatened to develop from this

sudden change was only avoided by a systematic co-operation

of the entire electrical industry.

The financial statement of the Elcki ridtats .1.6'. yonn.
Schuckert de Co., of Nuremberg, shows gross profits of

13,612,00<_) marks for the year ended on July 31st, 19'20, as

compared with 9,640,0(.itl marks in the preceding year, the

net profits bemg 7,22S,0tl0 marks and 6,370,000 marks in the

two years respectively. During August and September, 1920,

the net profits amounted to 1.848,000 marks. The directors

recommend The payment of a dividend at the rate of 9 per

cent, for the complete financial year, and at the rate of 10 per

cent, for the two months forming the new year and resulting

from the transfer of the date of the financial year.

The report, dealing with the company's investments in

1919-20, states that it was possible to accommodate the prices

lor the supply of energy to the conditions of the times so

that the supply works were able to maintain their economic
situation. This was, however, not the case to the same
extent with the tramways and light railways, and many
lines became so unsatisfactory that they had to suspend A\ork-

ing partly or altogether. The creatioil of new supply works,

and the extension of existing works were gi'eatly prejudiced

by the high degree of saturation ak'eady reached through the

present uneconomically high costs of erection, as weii as

through the efforts in the direction of socialisation and muni-
cipalisafion. On the other hand, profitable activity in other

countries was still obstructed by the existing well-known

conditions. Under these circumstances the company con-

tinued to devote attention to the working up of other branches

of work. The report further states that a favom-able influence

w^as expected to result from the community of interests

established with the Rhine-Elbe-Union.

Sunderland District Electric Tramways, Ltd.—The report

IV)r the year ended October 31st. 1920. states that after charg-

ing the expen.?es of operation and administration for the year

and providing for depreciation of rolling stock, &c., the

balance is ±16,187, plus I'l.Ji'i l.rnught forward. After pro-

viding for interest on boinK :im.I il.li.ntures and sinking fund,

also ±1,800 for reduction nl' invrstmrnts, 5 per cent., less tax,

is paid on the first and .second income bonds, and 5 per cent.,

less tax, on the preference shares, leaving ±1,.542 to be carried

forward. Traffic receipts increa.sed by ±7,821. but the

expenses increased in greater proportion, so that the decrease

in operating profit was ±4,427.
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City ot Buenos Aires Trannvavs Co. (1904). Ltd.—For

IIr. ji'iir oiuli'd iJi-iemln-r, I'JAI, ii haliince tliviil.-nd ol Is. ;iil.

I)or "sluirc (iiuiking u per cent, per iiniiuin), less iiicniiie lux;

£3.(X)0 lu generul aiuurtisutiuu luud, uud £3. '.til earned lor-

ward.

Westminster Electric Supply Corporation, Ltd.— l-iiiid

divideud at the rate of Vi per eent. per anuuin, les.s tax, mak-

ing 10 jH?r cent, for the year.

Stock Exchange Notice. — The follow inj< have been

ordered lo be otVicially quoted:

—

Indian Electric Siippiv and Traction Co., Ltd.—1-20,000 7 per

cent, non-ciinmlative (convertible) jirefercnce shares ol .fl

each, fiill.v paid (Nos. 1 to I'iO.lKKJ).

Dublin United Tramways Co. (1896). Ltd.— Final divi-

deud at the rate of 7 \>er cent. |>er arniuni. less tax, jnakiut;

jj per cent, lor the v.'ar; MSO.(m to deferred renewal of rails;

i-i.WIO written off investments; .i*l:l,:Wl carried forward.

Provincial Tramways Co.—Net revenue for the year

ended Scpleniber, 1920, ,£40,016, plus .£10,804 brought for-

ward. 'Jo rescMve and depreciation account ^£10,000; divi-

dend of lOd. on the ordinary shares, making Is. 6d. for

the year (7i per cent.). i;3,008 carried forward.

St. James's & Pall Mall Electric Light Co., Ltd.—Divi-

dend of 8s. Ud. per share on the ordinary shares, making a

total of 12 ix;r cent, for the year 1920.

Greenwood & Batley, Ltd.—.\n interim dividend of 2.i |)er

cent, on the ordinary shares is announced.

Tucuman Tramways, Light & Power Co.—Loss of .£8,383

for the year ended June, 1920. Debit balance ,£69,524.

tiuie. Indeed, since the dividend disappointmeat of six weekit
af,'o, Mareonis have been out of popular favour, althou(;h
holders await yvitli keen interest the linal dividend for ttiu

year. Kadio Coininon at Ss. 6d. and the preferred at lis. Gd.
are inactive.

British Aluminium improved to 18s. 3d., and General Elec-
tric preference at J8s. Gd. are also a few pence iiarder.

t'romptons remain weak at ];js. 9d. Tliere is not mueli doiny
in manufacturing siiares. owin^; to the various industrial and
financial diltieulties that prevail. The public are lighting
lather shy of such shares ut the present time. Various sjxicu-

lations and rumours are already rife in respect of the next
Budget, and as none of them carry consolation to the tax-
iiayer, he is likely to play for safety in his Stock Exchange
transactions until, at any rate, money becomes cheaper.
The three non-assented ordinary stocks of the Central

London R.ail\vay are now quoted again, after a considerable
interval, at the common price of -J^i. The a.sseuted stocks
remain IxHween 43 and 47. East I^oudons have not moved

;

tjie meeting produced a vigorous protest from the Chairman
at the way in w-hich the company is circumscribed by Govern-
ment control. Metroiiolitan Consolidated relapsed to 22 after
lieing a point more, and Districts have fallen back- to loj.

The Un<lei'ground Electric issues are ca.sier.

British Columbia Electric Railway stocks are now ex divi-

dend, and the yield on the deferred comes to 12 per cent, on
the basis of the last distribution. Mexiciius are lower again.
Tlie rubber share market gives no sign of animation, so

lirices are naturally disposed to sag. Armaments are dull,

\sith Vickers down to 1.5s. Babcock & Wilcox have receded
to 2i. The engineering group, with shares of iron, soul and
steel companies generally, are slipping back by degrees, the
daily declines being as small as they are persistent.

STOCKS AND SHARES.
Tuesday Evening.

Main discussion iu this week's Stock Exchange markets
has focused on two i»iuts : one the reparations ques-

tion and the other the Bank Kate. While it was
not generally exiiected that the latter would be lowered
on 'inursday, there were .some hopeful folk who looked
lor this step to be taken at once, and in most quar-
ters it is generally assumed that February will certainly

see the rate down to G iier cent. The principal satis-

faction felt with the decision arrived at with regard to repara-
tions is concerned with the cordial relations re-established

with France, inasmuch us, a week ago, fears were raisea that
frii-tiou might ensue from difl'ereuces of opinion arising over
the negotiations. The investment markets strengthened after

their somewhat sharp reaction, and this had its effect upon
the best-class issues throughout the Stock Exchange. 'ihe

llatness in railway stocks passed over the Underground group,
although prices here are dull rather than depressed.
Ihc Westminster Electric Company has declared its fiual

(Uvidend, making 10 per cent, for the year, the same as that
for lUl'J. It was exiiected that the company would repeat its

previous performance, and the declaration had the effect of

raising the price i to 5i. Charing Cross rose sharply to 4.

ether shares in the electricity supply list are quiet, as they
are bound to be iu any case ou the eve of dividends, the issue

of which is a trifle uncertain. Newcastle Electric preference
stiffened to 13s. 9d. Melbourne Electric preference improved
to 41 on the raising of the dividend. The new issue is ex-
pected to make its appearance some time this mouth. Auck-
land debenture advanced to 9U, aud in the foreign market,
Anglo-Argentine IVamways 4 iier cent, debenture stock at

.595 is a point lietter. Rio Tramways F'irsts at 89i and Sao
l^iulo Firsts at 885 are both higher.

The firmest mai'ket in the Stock Exchange apart from the
purely gilt-edged stocks is that foi- cable shares. Eastern Tele-
graph ordinary has risen to 157J. Globes, Westerns and
Eastern Extensions are nominally l-5j middle, but actually
are rather better than they appear, inasmuch as the seller

can get on at the middle price better than the buyer. The
chance of taxation being increased when the next Budget is

produced serves to underline the interest taken in these stocks
and shares upon which dividends are paid free of tax. The
yields now come to about Gi per cent, on the money, equiva-
lent to 9 per cent., allowing for tax at Gs. in the £ The
Henley issue w'as, of course, a success, and dealings started
in the new shares 143. paid on the basis of Gd. premium. To
anyone who is on the lookout for a good industrial investment
with reasonable chances of appreciation in future, Henley's
will make an appeal as deserving a place amongst shares of
this class. The old shares are 1/lG down at 28s. 9d. Anglo-
-American Telegraph deferred has risen again, this time to

1-5J. and the preferred stm-k added another point to its ]irice.

Chili Telephones are up to .5-;, and Unittnl River I'lates to (Ii;

but .Monte \'idfO Telephones drooped to 15- Great Northerns
have hardened to 22, a gain of 10s., and the only really weak
spot in the market is that for West India and Panama shares,
which have gone back to lis. 3d. Mareonis are lower at

1 15/16, Jbe market liaying no friends at all at .the present

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity CoHPAMise.

Dividend Price
/ • ^ Feb. 1, yield
1918. 1919, 1931. Blee or (all, p.o,

Brompton Ordinary 8 W bi £10 4 4

Charing Cross Ordinary .... 4 7 4 +J 8 15

do. do. do. 4i Pref. .. 4i 4i 2j — 8 8 8
Chelsea : .. 8 4 Sjb — 6 8
CitT of London B 10 l^i -i- ,'3 8 P 5

do. do. 6peroent. Pref. .. 6 6 17/8 — 6 17 a

County of London 7 8 74 — 10 13 4

do. do. 6 per cent. Pret, 6 6 73 — J 7 15

Kensington Ordinary .... 6 7 H — 906
London Electric Nil 24 J — 10

do. do. 6 percent. Pref... 6 8 3} — 10 18 9

Metropolitan 6 6 83 — i 10 18 3

do. 4J per cent. Pret. .. 4J 44 2,", — 8 15 8

St. James' and Pall Mall .. .. 10 12 6i — 9 12

South London 6 6 24 — 9 19

South Metropolitan Pre! 7 7 13/9 — 10 8 8
Westminster Ordinary .... 8 10 6J -f J 9 10 6

TELsaaAPHS and Tilkfhomis.

Anglo-Am. Tel. Piel 6 6 794 -H 17 11

do. Oef 83/6 14 16i + i 9 8 6
Chile Telephone .. .... 8 6 6J ^ i »B 4 4

Cuba Sub. Ord 7 7 61 — nO 15 4

Eastern Extension 8 10 ISJ -f } •8 7

Eastern Tel. Ord 8 10 157j +3 •6 7

Globe Tel. and T. Ord 8 10 15:! + i 'O 7

do. do. Pref 6 6 8; — 6 17 9

Great Northern Tel 22 22 93 + h 10

Indo European 13 10 80 - 8 6 8
Marconi 95 26 i;s —J —
Oriental Telephone Ord 10 13 9fi — •6 4

United R. Plate Tel 8 8 6i +i •8 8

West India and Panama .. .. 1/3 Nil vi —J Nil

Western Telegraph 8 10 15J -I- g 'O 6

HoHE Rails.

Central London Ord. Assented ..4 4 434 — 9 4 1*

Metropolitan 1 U 82 — 6 16 4

do. District .. .. Nil Nil loj —1 Nil

UnderKround Electric Ordinary Nil Nil IS —J Nil

do. do. "A" .. Nil Nil 6;- — Nil

do. do. Income .. 5 4 654 —

t

—
FOREION ThAUS, ftO.

Anglo-Arg. Trams, First Pref. .. Nil 6* 3J xd — 10

do. do. and Pref. .. Nil NU Sj — Nil

do. do. 6% Deb. ..5 6 684 -H 8 18 10

Brazil Tractions Nil Nil 384 — Nil

British Columbia Elec. Rly. Pfce. 6 6 55 — 9 1 10

do. do. Preferred 2* 6 634xd — '8 16

do. do. Deferred Nil 8 5!*xd — J "W 3 8

do. do. Deb. .. 4J 4^ 644 — 7 16

Mexico Trams 5 percent. Bonds.. Nil Nil 404 — Nil

do. 6 per cent. Bonds . Nil Nil 26* 1 Nil

Mexican Light Common .. .. Nil Nil 12j — Nil

do. Pref Nil Nil 914 - NU
do. 1st Bonds.. .. NU Nil 624 —2 NU

MAHUFAOTUBnia COUFANIBS.

Babcock & Wilcox 16 16 94 — i <7 1 2

British Alnmlnlum Ord 10 10 18,1 -ffld. 10 19 2

British Insulated Ord 134 16 1| — 9 B 10

Callenders 2.i 15 li - 10 18 9

6* Pref 64 64 17/6 — 7 8 7

Castner-Kellner 90 17 3J — 7 19 9

CromptonOrd 10 10 13.9 — 14 11

Edison-Swan 10 10 19/6 — -
do. do. 6 per cent. Deb. .,5 5 70 — 7 2 10

Electric Construction .. .. 10 10 } — 11 8 8

Gen. Elec. Pref 64 64 18,6 4 6d. 7 2 6

do. Ord 10 10 1
' — -8 4 8

Henley 96 16 1,{ —
i\ 10 5

do. 44Prol 44 44 8j - 6 18 6

IndiaRubber 10 10 I — —
Met.- Vickers Pret — 8 Ij.! — 8 16 4

Siemens Ord 10 10 l,'„ — •9 8 9

^eiepapb Oca 90 90 214 - •sua
• DiTidende (kid (tae ol Inoome Tui
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ON STATUTORY EARTHING: SOME CRITICISMS.

By S. LEE5.

{Concluded from page 101.)

The piiiiiary fmiL-tioii of tlie eiiaiiiel piutective coat-

ing on metal conduit is to shield the metal beneath
from any outside disturbing influences which would
produce a deteriorating effect on the metal externally

as well as inside the bore. An excellent provision

surely, but is it not somewhat inconsistent to deliber-

ateh' and intentionallj- mutilate splendidh' sound
enamelled conduit bj- flaying its healthy skin, and
thereb}' the more quickly encompassing its premature
decay by providing weak spots in its s^'stem extremely

liable to attack from the many outside disturbing in-

fluences ? Doubtless it will be maintained that a man
knowing his job will take care that conduit enamel is

not intentionally damaged by providing a sufficient

length of threaded surface at a convenient point, say,

nest to a fitting, the earth device being clasped to the

additional screwed surface of the tubing. This method
ol)viously makes a bad joint and, moreover, has other

objections; it is well known that a screwed joint should

always abut right up to the termination of the thread,

and no bared metal should be left exposed. It is dis-

tinctly wrong and inimical to its Ijest interests to destroy

the enamelled surface of conduit and a little con-

sideration will show that it is neither necessary

nor desirable. Formerly the usual method of

attaching an earth conductor to steel conduit (before

drawing-in) was to wrap tightly a sufficient num-
ber of turns of copper wire round the tubing,

previously tinning the wire and surface of tube,

and finally soldering the wrapped joint. A sound joint

of this kind would be passable, and if finished with a

coating of enamel would, indeed, leave little room for

criticism. But to paint over some of the abortive

arrangements passing as earth devices to-day would

be simply covering up still more sins. The writer

is reminded of an amusing incident that occurred some
twenty odd years ago. An earth connection of the

sweated kind just described was being made to a biggish

water main, and although the jointer liad been playing

on the joint for over an hour, he " couldn't get the

solder to stick.' And no wonder either, for, as was dis-

covered afterwards— " the water was on "
! It must

be allowed, however, that such methods of making earth

connections would be considered rather elaborate an<l

too expensive in these competitive days. Still,

if it were practicable and commercially possible to

render the earthed system an integral and not readily

separable part of the conduit or other system, it would
be an ideal consummation. The writer, for one.

believes that this laudable object can be achieved with

the utmost regard to efficiency, and without prejudice

to d>ie economy. Following somewhat on the lines of

old-time soldering, autogenous welding can Ije apjdied

with success, and it is at least surprising tliat

tills method has not as yet made any advance beyond
the experimental stage. Even supposing that welding
offered insurmountable difficulties in its practical

applications, another method is available in which tlir

metal conduit system carries its own earthing connection

integral with the whole, of unquestionable and un-
alterable 1(10 per cent, conductivity. With this

method the usual ordinary fittings, slightly modified,

are employed, which fulfil the dual function of fitting

jiruper. and earthing connection. Hence, it seems

strange and surprising that ancient and inefficient

methods continue in use to-day which do not attain the

object prescribed in the Regulations.

Ironclad (so-called) switch and fuse fittings, particu-

larly of the unit type, are often indifferently adapted
for earthing, any handy point being used to attach the

eartli wire, without due consideration of the suital)ility

or otherwise of tlie frame or case of the fitting. It is

obviously not sufficient to drill and tap the case and
fit anj- odd size of screw at any casual point ; the con-
nection should be integral with the frame, sound elec-

trically us well as mechanically, and all moving parts,
i.e., doors, covers, .fee, should be efficiently bonded to

the stationary portion of the aj^paratus. The writer
has yet to come across a commercial example of the type
of gear referred to which complies with the Kegulations
in this respect. Again, it is not sufficient to build up
switch-fuse gear on the (.so-called) unit system depend-
ing upon the natural contact between the metal frame-
work and the fittings. Light rolled sectional iron bar
as generally used for this purpose should always be
faced at all points of attachment with earth conductors
and switch and fuse fittings, the latter, of course, being
treated likewise. The all too conmion practice of twist-

ing the earth wire around the head of an ordinary wood
screw, which also serves to hold the fitting in position,

should be condemned. In quite a number of makes the

fittings are provided with " earth screws " of absurdly
small proportions and of B.A. type, placed in altogether

inaccessible positions and, therefore, useless. The Home
Office Rules are wise ones in this respect, and do not
overestimate' the importance of a good earth connec-

tion.

It is becoming quite conunon to find no regard given
to the conductance of the earth conductor to the appara-
tus connected, the rule, or rather misrule, being ap-

parently to use any casual tag end of scrap stuff which
happens to be handy. The 50-amperes rule might for

all intents and purposes be non-existent, nor does the

siglit of a mazy network of wires seem to excite much
comment nowadays. Given a good earth connection.

lOIORS

Starting Switches, Contnjlrs,

Conduit ind fencing.

H.P. Ifanslonners.

Cubicles. Hmd-rails,

lMS.itchtod.
«ut.t.rtl.S.itc»es.

framing, Doors, Screens,

Hand- railing, SUirs. ^

Banerators. RoUriBS,

Condensing Plant, Pipes, -

Fliorplatu and Hand R's.

o
EARTH BAR

o e e e o Portable Ump),

- HotofS and

Small Toels.

E
FlQ. I

th civ is a straigiitforward piece of engineer-
ing, what couid Ije easier than to effect a sound con-
nection of 100 per cent, conductivity electrically and
mechanically tiieretoi

In dealing with apparatus and installations of all

liiit the very smallest sizes, the writer would advocate,
with due consideration to the circumstances of each
individual case, the provision of one or more earth
connecting points, these being situated as centrally as

possible in relation to the apparatus connected thereto.

Preferably made of copper bar or plate of ample capa-
city, the "earth bar" would be provided with a sufficient

number of connecting points, all contact surfaces being
accurately faced; the conductors of incoming circuits,

if of standard cable, should terminate in properly-fitting
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soldered tliimbles liuving uinple contact area. After

naiaing, the circuits sliould tie labelled Huitably iu uii

easily read position. The nietiiod referred to has many
advantages over the usual network of innumerable
lengths, jointed and otherwise, of multi-sized conductors

and loop connections as conunonly used, and, further, is

more elastic and less expensive to install than the " ring

main " or any of its modifications. The sketch, fig. 7,

shows in diagranmiatic form tiie arrangement described.

The indiscriminate use of water pipes for electrical

earthing purposes, esiiecially on large power systems, is

open to many objections, and possibly in the not distant

future tlicir employment as such may be more strin-

gently regulated than at present. Curiously, very little

information of an authentic kind concerning the effects

of electrolysis on underground water and gas-pipe lines

or other suljterranean media liable to attack is readily

available, the published matter on tliis interesting sub-

ject being both scarce and meagre. Rarely are buried

earth connections examined visually, or even tested,

until perhaps occasion demands through trouble arising.

When brought to light the condition of earth plates

after long service is invariably interesting, and not

infrequently past unsolved problems become readily ex-

jilained, as likely as not without the aid even of the

simplest arithmetic. A wider use might with advantage
often be made of independent earthing apparatus, not

only the best forms of the conventional earth plate, but

of the lesser known proprietary devices. A good con-

nection with " earth " is often difficult, but not im-

possible, to attain, and the location should always be

carefully chosen to ensure as far as possible permanent
and suitable strata, natural if possible, the earth device

being preferably sunk upright, and the "bedding"
properly packed, and if artificially maintained, means
taken to obviate undue mechanical strain being put on

the earth conductor and connections.

The time would seem not very far distant when some
radical change may come about in the methods

of installing interior wiring at any rate. Metal con-

duit in its many different forms as used to-day may

then find its way into the melting pot, so to speak.

Admittedly the best of the existing methods of enclosing

wiring, it cannot be denied that screwed steel conduit
has many inherent disadvantages ; it lacks fiexibility as

regards adaptubilit}- to existing architectural structures,

is comjdicated and un wieldly, and is open periiajis to

criticism from an aesthetic i)oint of view. Even witii tlie

many ingenious devices and accessories provided, the

system does not facilitate fault-finding, renewals, and
repairs. Moreover, on the score of first cost, the screwed

conduit system of to-day is expensive often to a pro-

hibitive degree. One feels moved to ask : Is not extreme
mechanical strength for conductor protection somewhat
of a fetish, and must we perforce always clothe wiring
with steel 'I

The past decade or two has been singularly lacking in

evolving a really practicable system of wiring on

original lines, meeting modern reciuirements efliciently

and economically. We do not seem to get very far

beyond the conventional metal tube or some varia-

tion or other of the lead or alloy-wrapped methods of

running wires, except the ancient and barbarous
" open " method which periodically crops up in re-

christened guise. The early 'nineties saw tlie l)irtli <if

various concentric systems, wonderful inventions of

their kind, and although now obsolete and out of

fashion, examples are not wanting of their lasting quali-

ties which are working satisfactorily to this day. An
ideal system would seem to lie upon lines at once afford-

ing safety of working and sufficient and ample internal

jirotection to the wiring without the aid of external

secondary protection. >Such a consummation would then

probably pass from the purview of Regulation 21, or at

least the decree would undergo consi<lerable revision,

and thereby be rendered easier of understanding l\v

those who have to work to it.

The writer has attempted to deal critically >vith the

earthing of apparatus from a practical standpoint, and

has purposely avoided making reference to the special

Mining Rules, as these hardly come within the range

of the foregoing notes.

THE TEMPERATURE LIMITS OF LARGE ALTERNATORS.

By Q. A. JUHLIN, M l.E.E.

(Abulract of Paper read before the Institution of Electrical Engineers.)

Report No. 72. by the British Engineering Standards Associa-
tion, deals comprehensively with the whole of the above sub-
ject. Comparatively few specifications tor electrical plant are,

liowever, based on these Rules. It is not uncommon to find
that the methods of measurement laid down in the Rules are
adopted, but that the limiting temperatures specified are gener-
ally very much lower. This may be due partly to the tem-
jierature rises allowed in the Rules being higher than those
that engineers are familiar with, and partly to a doubt whether
insulation will safely withstand the.se temperatures. Experi-
ence has shown that such doubts are groundless and that mica
insulation is capable of withstanding con.siderably higher tem-
peratures than tho.se laid down in the Rules.
In considering temperature conditions of the stator, we shall

neglect the influence of the rotor upon the stator tempera-
tures. The change in temperature of the diil'erent parts of the
stator with the load, as shown in fig. 1, is typical of large turbo-
generators with long cores. In machines with short iron
lengths, the temperature of the stator copper emliedded in the
iron may, at no load, be con.siderably below the temperature
of the iron, due to the heat from the latter being conducted
from the embedded portion to the end windings with a very
small drop in temperature. Fig. 1 shows that the tempera-
ture of the iron increases with the load, due to the fact that
in large turbo-generators the greater portion of the losses

".aused by the load current is generated in the laminations and
the surrounding iron, the losses in the copper itself being a
comparatively small portion of the total load lo.ss. The tem-
perature rise of the iron at any given load will then be a func-
tion of the total losses in the iron at this load and of the
volume of cooling air.

Figs. 2 and 3 show the conditions obtaining with radial and
axial ventilation respectively. The situation of the hot spot
changes with the type of ventilation, but it will be
somewhere in the embedded portion of the winding, unless
the ventilation of the end windings is abnormally bad. The

heat will then flow from the hot spot along the conductors
towards the end windings. The amount of heat to be trans-

mitted becomes greater towards the ends, due to each unit of

length generating heat, which must be added to that of the
preceding part ol the conductor.
The amount of heat generated per unit length is not con-

stant, on account of the varying temperature of the copper,
and the temperature drop, therefore, increases very rapidly

with the length of the conductor. Fig. 4 shows the tem-
perature gradient for varying lengths and current densities.

These curves are based on the formula of Prof. INIiles Walker
and also on the assumption that all the heat is conducted
along the copper. Such large temperature difterences do not
actually exist in practice, as a considerable amount of heat is

transmitted through the insulation, but the curves indicate

the comparatively small amount of heat which can be con-
ducted along the copper without excessive temperature differ-

ences.

In calculating these temperatures no account has been taken
of eddy-current losses. The temperature drop would be
greater than indicated by the curves if there should be no
heat transmission through the insulation, and in machines
with long cores practically all the heat generated in the centre

of the conductors must pass through the insulation into the

lamination. In taking into account the losses caused by eddy
currents, it should not be overlooked that these losses diminish
with increasing temperature, whereas the normal I'R losses

increase. Accurate calculations are, therefore, very compli-

cated and tedious.

Experimental work has been carried out to determine the
thermal conductivity of different classes of insulation. The
difficulty in applying the data thus obtained to a completed
machine lies in the fact that the thermal conductivity depends
to a great extent upon how tightly the insulation is applied

on the coils, and on the clearance existing between the out-

side of the insulation and the laminations. No definite values
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which may be appUed generally can be given. Tests made
on complete machines in actual service show that a thermal
conductivity of 0.003 to 0.0035 watt per cu. in, per deg. C.
may be taken as an average figure. These values were ob-
tained on coils insulated with mica wraps applied under heat,
by a special wrapping machine. Having fixed the value of

the constant, the temperature drop T= (\X xt)/c, where W =
watts per sq. in., t = thickness of insulation in in., and c =
thermal conductivity.
To determine the watts per sq. in. it is necessary to in-

clude the eddy-current losses in the copper, as these may be
very large if the winding is not properly constructed. For
this reason it is impossible to judge the rating of a machine
by simply specifying that the current density must not exceed
a certain value, becau,se one machine may be run with, say,

'2.000 amperes per sq. in., and yet have a lower temperature
rise than another machine of similar size having a density
of only 1,500 amperes per sq. in. Moreover, the proportions

quently lost sight of in preparing specifications, for manu-
facturers are not infrequently asked to quote for machines
having a temperature rise of 40 deg. C. as measured by resist-

ance. Machines built to meet such conditions would be very
expensive and wasteful as regards material, besides being in-

efficient on account of their size for a given output as com-
pared with those built for a higher temperature rise. The
margin of safety on such machines would be beyond the re-
quirements of even ordinary cotton insulation.

Embedded temperature detectors have received compara-
tively little attention in this country as a means for deter-
mining the temperature of machines in commercial operation.
In America this method has been adopted as a standard, and
machines are now generally provided with embedded tempera-
ture detectors during construction. Special instruments are
provided, so that the temperature of the different parts of a
machine can be read at any time. Some of the advantages
from tlie operating point of view of such an arrangement are
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operating on the liasis of a given t-emperature rise with a
fixed value for the air tempera ture of 40 deg. C, and tbe
other on tlie principle of a iiiaxinium t^ital temp<nature. The
average air temperature in this country is less than one-half
of the assumed air temperature of -io deg. C. and it is

obvious that we are not taking advantage of the i)ermitted
temperature limit of the insulation when operating on the
temperature rise basis. By providing embedded detectors it

is Jiossible to take full advantage of low cooling-air tem-
peratures, as readings can readily be taken at any time.

During the winter months the ditTerence between the actual
air t<-mv)erature and the basis temperature will be still greater
and. when it is considered that the load usually is heavier at
this time of the year, the advantage is of considerable value
in augmenting the output of a station at a time of lieavy load.

Taking tig. i as a basis, we should reach the maximum per-

mi.ssible temperature rise based on an air temperature of

4(1 deg. C. at 115 per cent, full load. Assuming an air tem-
perature of 15 deg. C, which is, if anything, rather higu for

the winter months, we .should be able to nni ,it 140 per cent,

full load without exceeding the total temperature on which
the temix-ratm-e rist? reached at I'J) per cent, load was based,

i.e., 1'20 deg. G. In operating on the t<;mperature ri.se basis

we lose 18 per cent, of the output the macliine would be able
to give if run up to the limiting total temperature.

Ba.sing the increasi; on the average air temperature through-
out the year, the increase in output would probably be not
more than 10 per cent., but even at this figure the saving in

capital expenditure on a "iO.OtW-kW set would be very con-

siderable. The possible increase in output depends largely on
tlie design, and the increase in load given above may not al-

ways be realised, but the air temperature is frequently lower
ttian 15 deg. C, and the lower this value the greater is the
increase it is possible to obtain from the alternator. The
rating of large plant on the basis of ultimate tt'nipcrature is

.standard practice in .\raerica, bofli for turbo-altcrnatcus and
for water-wheel generators. The practice is also beciuning
general in Scandinavia. The thernio-inuiilc is llic niii.sl .sitis-

factory means for measuring internal tciiiiirr.iturrs. owhiu to

the small space occupied which muk^^ it pd.v.-ililr to mcMsure
the temperature of any particular .spot m a machine.
\ detector placed at the point u, fig. 5, between the coil

and the slot lining, which is generally introduced between the

coil and the lamination, would indicate a triii|icr;ituir lii'tueen

that of the copper and the ii'on. If it wiic vlar, .1 b.-twi-cn

the two coils at the point c, the reading oblaiiicii wnulil ilosdy
approximate to that of the copper itself, lor the reason that
there is practically no heat flow between the two coils, except
the very small amount which will flow through the edges of

the packing strip between the two coils. This amonnt will

be almost negligible, unless the strip is very thick, and for

this reason it is desirable to reduce this packing to a mini-
mum. The temperature at point D will also approximate to

the copper temperature, although not so closely as at c. A
certain amount of heat will be transmitted through the wedge,
but, if this is thick as compared with the coil insulation, the
drop through the insulation will be comparatively small. By
providing substantial insulation between the coil and the
lamination at the bottom of the slot, and placing the detector
between the strip and the coil at E, we should obtain a tem-
lierature varying but little from the true copper temperature.
.American standard rules specify that, when there are two
coils per slot, detectors are to be placed between the coils,

i.e., at C, and if only one coil per slot is used it must be located

lit the bottom of the slot. It is hoped that operating engi-

neers will encourage the provision of detectors, and thus put
manufacturers in a position to gain experience which cannot
be obtained by running macliiucs lit,<lit at the works. In-

sulation which, if not disturliril wdulil last almost indefinitely,

would fail very ipiickly if siilijrcti'd to vibration or .shocks.

{To he ronduded.)

ELECTRONS.

Bv SIR WILLIAM BRAGG, K.B.E., F.R.S.

{TIte ttvelftlt Keloin Lecture, delivered before The Institution
OF Electrical Engineers.)

(Concluded from p. 127,)

Iveeping the foregoing results in mind, we can now appre-
ciate a very remarkable development of electron theory which
has been made in the last few years. Spectrum analysis has
long been occupied with the extraordinary complications of

the radiation emitted by the various atoms. As a result it

iippetirs that the frequencies of the lines in a spectrum often

display curious and exact numerical relations, in the form
generally involving differences of frequencies of similar lines

or groups of lines. For instance, the famous Balmer equation
Frequency =i;= A' {l/n,--llnJ) where Af = 3.'290XlO"

gives the frequencies of series of lines in the hydrogen spec-

trum. When »j is put equal to 2, and n, to 3, 4, 5 in succes-

sion, tbe series of values for v represent the frequencies of

the lines in the visible spectrum. If n, = 3 and n; = 4, 5, fi

in succession, we have the frequencies of lines in the infra-red

(Paschen) and if »i, = l, n^=% 3, 4, . . ., we have the fre-

quencies recently shown by Lyuiau to exist in the ultra-

violet.

Now tliere is nothing in our older conception of the origin
of radiation within the atom to give us a clue Ets to why

, differences of frequencies should come into these empirical
though most useful lormulaj. We have pictured to ourselves
vibrating .sy.stems, mechanical or electric, and waves arising
therefrom. But what connection between masses or electrici-

ties gives us in any simple way equations involving the
addition or subtracting of frequencies'.' We are in a blind
alley. J^et us, therefore, abandon our preconceptions as to

the origin of those lines which we find in the light spectrum
and suppose that here also they arise in the .same fashion
as we actually know that they arise in the cases we have
considered above. Suppose that the energy of an emission
of radiation is derived from the energy of an electron. It

may be the only way in which radiation ever does arise, but
it is not neees.sary to suppose so much at present. It is

enough that we carry info the atom the whole process which
in X-rays and the photo-electric effect we have ob.served to

take place in part outside. Suppo.se that within the atom
there are certain jiositions or conditions in which electrons
timy be, each iiostiilating a certain energy content for the
electron; and suppo.se that sometimes an electron slips from
one position to another of lower energy, and that the difference

in energies is transformed into wave radiation according
to the same law as before, i.e., energy transferred = /i X fre-

quency. Ijet the energy in these states be .Vfe, ; A7i/'2-;

.V/i/3-; Ac, and so on. Then Balmer's is accounted for and
the other series at the same time, and the peculiar form of

these equations.
What may these states be? Why not, as Bohr suggests,

so many different orbits in which electrons can move round
the central positive nucleus in the atom, the nucleus whose
sure existence Rutherford has established? At one time if

we had presumed the existence of these orbits we .should

have been inclined to connect them with the direct emission
of radiation, and the frequency of that radiation would be the
number of revulutions in a .second. But now, we assume
these orbits to persist without radiation, and that radiation
arises where the electron steps from one orbit to another

:

moreover, the frequency of the issuing radiation is deter-

minetl by the simple rule, frequency is equal to change
of electron energy divided by h. We are not picturing any
new jirocess here, or evolving new ideas to fit awkward facts;

we are supposing a process to exist in one place which we
already know to exist in another.

It is a very remarkable fact that the number N is equal

to 2 TT "me*/^»" within .small errors of experiment. Spectrum
measurements show that N is equal to 3.29033X10" and
'Iir'tne'/h' is equal, taking the most recent determination
of ni, c. and )i, to 3.289x10"'. An electron revolving about
the central positive nucleus of a hydrogen atom (having
a positive charge), and possessing the amount of energy
\h ox 2 IT 'me' I Jr moves with a velocity 2 jt c"7/i and has an
angular momentum equal to h/'lir. The electron if it moves
in the next ring does so with an angular momentum 2h/'2ir

and .so on. We can, therefore, following Bohr, define the
necessary separate states as tho.se of motion in circular orbits in

W'hich the angular momentum is an integral multiple of h/'lr
The simiilicity of these expressions is very attractive. But
the matter is far from ending here. During the la.st few
years Bohr and Sommerfeld have led an inquiry into the

possibilities of this theory which have led to very remarkable
results. These are due to a slight modification in the original

i-onception. The different circular orliits which Bohi' first

pictured have become groups of orbits fixed by laws which
are somewhat arbitrary, but not without foundation. .\

group contains a limited number of orbits in which the elec-

trons may move, and each group corresponds to one of the

original circular orbits. Some of the orbits in each group
are elliptical. It appears that the energy of the electron

would be the same in all the orbits of any one group were
it not that when an electron moves in an ellip.se its velocity

is not always the same. Now a fast-moving electron shows
a variation in mass when its speed alters, and this does affect

slightly the energy of the orbit. Consequently, the electron

that steps from an orbit belonging to one group to an orbit

l)elonging to another group may part with an amount of

energy which is not always exactly the same. The frequency

of the consequent radiation may, therefore, have two or more
values differing slightly from each other; the single spectrum

line is doubled or trebled. This is what Sommerfeld calls the

tine structure " of the lines.

Now there is far more than mere speculation in this. The
formula which Sommerfeld gives as the result of an analysis

which is as reasonable as can be expected, does more than

account for known effects; it has predicted the existence of

numerous lines, and even their intensities, and tlie predic-

fions have been verified by experiment in the most remark-

able way. The story is told in Sommerfeld's work on " Atom-
building "; a story'of the work of himself, Bohr, and others

during, the last six. years or so.

We see that in this fundamental inquii'y into the nature

and properties of radiation, the electron plays a very direct

and important part. Our eyes are designed to detect waves,

not electrons, and so our first attention is directed to radiation

in wave form. But we now find that radiation energy may
alternatively be carried by electrons, and that many things

become clearer when we appreciate this fact. We can only
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make fiiithtT piugress iu our understanding of radiation,
und indeed m our understanding of the electron, by getting
to know more about the reciprocal conversion of one form
of energy mto the other, since evidently it is one of the most
fretiuent and most fundamental operations in nature.
So far our conception of the structure of an atom would

consist of a positive nucleus, and electrons attached thereto
in the same way ; with the further idea that the energy
attached to these electrons can only have certain dehnite
values. Bohr assumes that they have these values because
they can move round the core in certain orbits only; and
Siiiiiraertield enlarges this idea as ah'eady explained. But, of
course, this can only be a partial picture of the whole atomic
structure. The atom .so conceived cannot fill the part re-

^ ipiiivd of it in the building of molecules and crystals.
When we come to examine these structures we find atoms

attaching themselves to each other through the action of
forces which cannot alv\ays be considered as acting from
centre to centre. For instance, the arrangement of the carbon

- atoms in a diamond, as recently determined by X-ray methods,
is such that every atom is at the centre of gravity ot four
others, arranged round it in tetrahedral fashion. Ihe repre-
sentation of an atom by a smooth sphere and nothing more
would be in agreement with the idea that the properties of
the atom in any one radial direction are exactly the same
as in any other radial direction, and that any forces between
two atoms are between centre and centre. For instance, it

has been suggested by Born and r,aude that the force betw'een
two atoms may be of the form a/r—b/v . This gives an
aKraction at great distances and a repulsion at small dis-

tances, so that the atoms close up together but stay at i;

certain distance apart as if they possessed surfaces which
pressed together. But if that were the case, the carbon atoms
would pack themselves together more closely than they do.

As a matter of fact, just twice as man>' atoms could be packetl
into any volume as there are akeady there. We must con-
clude that there are definite, sub-centres of force on the
outskirts of the atom ; and that in the carbon atoms of which
the diamond is composed there are four such sub-centres
arranged symmetrically, that is to say, in tetrahedron fashion
round the core.

Must not these sub-centres be electrons? And if so, must
we uot take them to be circulating in small orbits about a

local centre? Or, perhaps, as Par.son has suggested, the
clerfi-.iu is ring shaped, the electricity revolving rouna the
axis of the ring. In this way we should have eleetromag-
iietit- forces to link the atoms together.

It is very interesting to observe thf.t in any case the carbon
atoms in the diamond are not all oriented in exactly the
same way. faking a cleavage or tetrahedral plane as that
of reference, half the atoms will be pointing towards the
pl-.:ne and their neighbours will be pointing away. This
ought to make a difference to the X-ray spectra; and it has
been looked for at various times, but without success. Lately,
however, the improvement in the X-ray spectrometer has been
considerable, and I now have no difficulty in finding the
expected ellect. It is clear, I think, that the carbon atom
in the diamond is to lie represented ;vs to its properties by
a tetrahedron; and that the atom has different properties in

different directions, or, as the chemist would say. has directed
valencies. There can be little doubt that this is so in all

atoms. The suggestion is that some of the electrons are tied

down to certain regions on the surface, and that not all, if

indeed any of them, are at all times revolving round the
central core.

\\'hen atom joins up to atom it is these sub-centres that
:ire at work: and since atom to atom and again atom to atom
make in tlie end the crystal, and since the cry.stalline struc-

ture is the basis of all solid structure, and is fundamentally
concerned with the strength of materials and their temper
and all their physical properties, it is easy to see how great
is this minute study of the electron.

If this conception of fixed electron.s .seems to clash with
the orbital motions of Bohr and Sommerfeld, w-e must remem-
ber that the clash is between two pictures both of which
are, we know, imperfect. We may expect that on the next
occa.sion when a lecturer tries to tell you what advance has
been made in the study of electrons .some of these contradic-
tions will have <iisapix'ared. Whether this is so or not. 1 am
suie of this, that in the attempt to realise the properties of

iiatin.'s unit, the electron, we are working in the true
ilii.riiiin towards an understanding of the great problems
I I i;.diation. and of materal structure.

REVIEWS.

The Elrrtricltii (SnpyAn) Act. 1919. u-ith Notps. .Bv W. S-
IvEXNEDY. Barrister at Law. Pp. 96. London: Electrical
Review, Ltd. Price 3s. 6d. net.

This is a small, book giving the text.pf the Act with cou-
venientlv arranged footnotes and comments. The author, in
the prefa<;e, states that the Act '" appears to be an honest
attempt to get rid of obsolete barriers and to bring together
tho.se responsible for the supply of energy " so that it can
be " more freely and easily created and distributed "; and lie
later states, " When the legislature, not content humbly to

pave the way for the scientist and practical engineer to tread,
ventm'es to attempt creation on its ow'n account, the result
is sometimes not harmful because it is ludicrous." The " at-
tempt to provide cheap electrical energy by Act of Parliament
IS one beside which Canute's task wa's a hopeful one."
The notes in the book follow each section, and they are

more useful and intelhgible to the lay reader than is the case
with many legal works. The reviewer's' notes are bracketed.

Section f of the Act deals with the Commissioners and their
powers. The author points out that it is the first ot the
Electric Lighting Acts which recognises the value of electricity
" supply " for piirpo.ses other than illumination; also that the
Act does not point out the source from which the Commis-
sioners' ofhce and other expenses are to be paid, and it is pre-
sumed that the.se will be paid by the industry generally, (ft

is to be hoped in the interests of the industry that the stalf

will not be extended like that of the rest of the Transport
Ministry, otherwise the fees will have to be much greater ttiaii

those found necessary, under somewhat similar circumstances,
by the French Government.)

Section 2 provides that the powers of the Board of Trade
under the Electric Lighting Acts may be exercised through
the Commissioners, and it is pointed out that by Section 31)

of the new Act, by. Order in Council, the powers shall be
transferred to the 'Transport Ministry, which can apparently
refer matters to the Commissioners or not as it ttiinks fit.

Section 3 gives power to the Commissioners to conduct experi-
ments. (In France a Committee supported by electricity
supply authorities and manufacturers, with the assistance of
the Ciovernment. is at present conducting experiments regard-
ing the construction and ageing of high-pressure insulators;
.slniuar experiments would be of great value here.)

Section 4 enables one or more Committees to be appointed
by the Commissioners to advise and assist on matters con-
nected with development and supply, the members being
drawn from " Joint Electricity Authorities," authorised
undertakings, or other specially qualified persons. (It is to
Ik" hoped that sound business men and not popular political

Ijusybodies will be asked to assist on such a Committee.)
Section 5. dealing with the reorganisation of supply, is one

of the most important in the Act, as it deals mainly with
authorities and areas of supply. The notes on this section
are of a detailed and useful character. It is pointed out that
Sub-section 3, if the Commissioners do not approve ot any
scheme, empowers them to evolve one of their own; but that
an undertaking cannot be transferred to a .Joint Authority
without the consent of the owners except by means of an
indirect method through the use of Section 24, which will

be noted later.

By Section 6 representative Joint Electricity Authorities,
with wide powers, may be set up in districts, the members
being drawn from local bodies and large consumers. Notes
extending to four pages are given regarding the powers of
Joint Electricity Authorities. Past obstacles to co-operation
are pointed out, especially the Electric lighting (Clauses) Act,
1899, which practically prohibited the " associating of local

authorities and companies." (In Prance, for example, where
somewhat comparable conditions exist, it has been recognised
that the advantage of co-operation by suppliers outweighs
the dangers of electricity " combines," even where the bulk
of the electricity supply is in the hands of companies.) The
new Act removes this obstacle. Some useful proposals re-

garding the formation of Joint Authorities are given in the
notes. The author states that there are three practicable
schemes : Where the authority takes over the whole of the
undertakings; where it generates, but does not distribute; and
where it ULstributesonly. The .scheme does -not allow of the
taking over of part of an undertaking except with the con-
sent of the owners. A transfer to the authority can take place
on agreed terms, but the source of the fund from which the
lirice is to be paid is not stated. Apparently no compensation
is to be given to directors of companies for loss of fees on
transfer to an authority. (This policy differs from that
adopted when the London water supply companies were dis-

solved on the formation of the London Water Board
; perhaps

if company directors formed a trade union and made a noise,

their claims would be considered.)

Section 7 deals with the confirmation of schemes which
must be subject to a resolution of Parliament. By Section 8

it shall be the duty of the authority to provide a " cheap and
abundant supply of electricity." In the notes it is rightly

pointed out that the cost of electricity will be largely deter-

mined by the cost of fuel and labour, though it is stated that

the substitution of modern systems and the scrapping of obso-
lete plant may produce considerable economies and that the
removal of legislative restrictions may lead to a more abun-
dant supply. (In this connection it is not usually remem-
bered that owing to the enormous capital cost of new plant as

compared with old. and the high capital charges therefore in-

volved, the advantages of scrapping old plant are not as great
as would appear at first sight.)

Section 9 deals with the powers of a Joint Electricity -Autho-

rity to acquire "any generating .station." (In Section .36 of

the Act. which is devoted to definitions, that of a " generating
station " and that of a " private generating station " are
given, and apparently the former includes the latter, so it

looks as if an authority can take over a private generating
station by agreement.) Section 10 deals indirectly with
liability for nuisance. In Section 11 the establishment or
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extension of public or private generating stations or main
transniissiou lines is dealt with, and also the supply and
sale ol surplus ix)\ver. It is pointed out that it is not com-
petent for existing statutory undertakings to purchase or in-

stall new plant without the consent of the Commissioners,
and further that in the event of the sale of Bur|)lus power the
prices to be charged must be those which the tkimmissioners
think fit and proper. (The powers of the OonuTii.ssioners in

this section are distinctly arbitrary, and as there is a fashion-
able bias in ollicial circles agamst private enterprise, it is not
altogether desirable that such powers should be exercised with-
out the right of appeal to the J^aw Courts.)

Section 15 deals with condensing water; the utilisation of

water power, waste heat, and other forms of energy; the

erection of by-product plant; and the handling of residual

liroducts. By this section it appears that jiower gas, low-pres-
sure steam, or even hot water could be supplied by a joint
Authority. (It might be noted that in the Ruhr Valley in

iliTuiany ix)wer gas from coke ovens is being distributed
through many miles of mains over a large area, to the ma-
terial relief of railways, and this is probably a very economical
form of distril)ution of heat energy.)

Section 10 deals with the compensation of officials for loss

of employment or variation of conditions due to the transfer

of any undertakings under an improvement scheme. By
Section 17 a Joint Authority, before exceeding some prescribed
capital expenditure, must obtain permission of the C-ommis-
sioners and submit plans and estmiates. In Section IS per-
mission is ;^iveu to the Board of Trade during the transition
jiciidil to loiistruct any generating station or tran.smission line,

ami r\iiri,-.- ihe powers of a Joint Electricity Authority to the
capital ctjst. if requii'ed, of twenty million pounds. Useful
notes are given regarding this section. (Considering the policy

recently adopted by the Transport Ministry regarding the
S<n-ern power scheme, it is to be hoped that this permission
will not lead to the duplication and multiplication of officials.)

Section 19 gives powers by which, during the transition

jieriod, two or more undertakers may mutually assist one
another. The notes point out that this removes one of the
oldest and most vexatious restrictions to electricity supply.
Section '21 practically removes the right of veto by local bodies
to the construction of overhead lines. (It is to be hoped that

the Electricity Commissioners nill show more sympatny in

this respect than the Board of Trade did not so long ago.
Perhaps in case of doubt Mr. Pearce, of Manchester, might
now be willing to assist.) Section 2'2 provides facilities for
wayleaves over any land except gardens, across or along any
railway or canal, subject m cases of dispute to the approval
and conditions of the Bo.ird of Irade.

Section 23 allows a Joint Electricity Authority or any local

niunicipal or urban supply undertaking to let out on hire
wiring, tittings, and apparatus, but not to manufacture or sell

the same unless expressly authorised. Section '24 deals with
the powers of the Commissioners to alter the type of current,
frequency and pressure of supply to be employed by an under-
taking. It is pointed out that this is one of the few com-
pulsory powers in the .\ct. (In the past undertakers have
spent large sums in capital and maintenance for rotary sub-
stations required for the supply of du'ect current in areas dis-

tant from generating stations; presumably this clause will

facilitate the supply of three-phase energy to customers.)

Section 22, sub-sections 4 and 5. and Section 2.5 deal with
the protection of lines controlled by the Postmaster-General,
the existing law being confirmed. (In view of the develop-
ments which have taken place regarding power transmission,
the preference given to the Postmaster-General should be
abolished, and the unfaii' action taken in the recent ease of

the P.M.G. V. The Blackwood and Fleetwood Tramroaa Co.
shows that he is anxious to claim his legal rights. Electricity
supply is as much a. public ntility as the telegraph or the
telephone system, and where interests clash they should be
decided, not by any statutory preference; but by balance of

public convenience. The time is past when the Post Office

should demand that its rights should be enforced and con-
tinued under Acts drafted before electric lX)wer was thought
of. The claims of the Post Office should stand on then- own
technical merits; in these days any favoured position de-
manded by a local or national bureaucracy is a confession of
weakness if not incompetence.)

Section 26 deals with provisional and special orders, the
veto of local authorities being practically removed. Section 27
deals with statistics, 28 with finance, and 29 with expenses (if

the Commission. The remaining clauses of the Act are com-
paratively unimportant. (As with the housing question, it

may be very much easier to make programmes than to find

money and get work carried through, and while the Act re-

moves many obstructions and gives many facilities, improve-
ments will probably have to take place regarding interest on
capital and output of labour before very much can be done
under it.)

The book is well printed, although it would have been easier

to refer to if a different print or width of column had been
used for the explanatory notes. Jlany legal books have been
wi-itten vfhich are little more than reprinted Acts of Parha-
ment with the help of a little " scissors and paste." but in

this book the notes have the merits of being useful and some-
what original in style. The book should be on the shelves of

lawyers and laymen who are interested in electricity supply,

T. E.

EXTRA-HIQH-TENSION DISTRIBUTION BY
UNDERGROUND CABLE.

Discussion at Nbwc.\stle-on-Ti\\e.

.Vt Newcastle-on-Tyne, on January a4th, Mr. R. O. Kapji's
paper on the above subject, which was abstracted in our
issue of December 17th, was discussed before the North-
eastern Ckntke of the Institution ok Electric.w., Engineeks.
Mr. G. L. PdUTEu opened the disc'u.ssion, and .siiid that

their cables had -been laid with a view to the future, hut
that future was with them now. He drew attention to tlir

.statement by the author that the principal point on whic b

the e.h.p. distribution differed from Ip. \listribution was that

in the former ca.se the limit to the capacity of the cables was
almost always set by heating, whereas in the latter case it

was more usually determined by voltage drop. In that

district they frequently came up against voltage drop,

but not heating, and that would seem to be what they might
expect from Mr. Kapp's suggestion that cables not larger

than 0.07.5 in. should be used because the heating was so

much greater with larger cables. The contention that tlir

cost of cable per kV.\ transmitted was less the higher I In'

voltage was true, assuming that the cable was fully loaded,

otherwise they would have to take into account other factors.

Mr. Kapp suggested that the highest jiressure at which they

could sell power was 6,600 volts, but the speaker did not

regard that figure as sufficiently high, for in that district

[lower was sold at up to 20,000 volts. Referring to the cost

of e.h.p. transmission in bulk, he suggested that the cost

of step-down transformers should be taken into account. He,

drew attention to the illustration of the cost per kV.\ per

mile and said it was rather a peculiar curve, because it looked

as if it w-ere approaching the horizontal. .As a matter of

fact, if the line were continued in a larger .section it would
start to rise.

Mr. TowNLEY took some figures given by Mr. Kapp to be

an argument against " suix-r-stations." He .showed some
figures which made the charges for sinking fund and interest

almost equal to the cost of coal. Mr. Kapp said that a supply

undertaking would have to include in the average charge per

unit a figure which might be as low as O.O-Sd., or as high as

0.22d., to cover capital charges on e.h.p. distribution, and
for very large power schemes it might be considerably higlier

;

by comparison it might be hoped that the cost for very largo

power schemes might be 0.28d. per unit. Taking coal at

30s. per ton, not an unreasonable charge now, it worked

out at 1.7.5d. per unuit. Was it the unit at the busbars, or the

unit that was sold, that was taken as a basis in tho.se

calculations? In many areas the water supply decided the

position of the station ; water was often supreme in import-

ance.

Mr. C. TuRNbULL, pointed out that the location of the station

was not only interesting, but important. Often when they

were laying out a scheme they did not really know whence

the load was coming, but the station was placed on a site

that was thought to be suitable, and then someone came
along and built works in clo.se proximity. Speaking of the

amount of copper in a cable, he said that at present the cost

of laying and reinstating cables was very serious, and they

might be justified in putting in more than they really needed
for the time being. The lieatiug.of cables was much the

same as the heating of transformers. &c. The speaker criti-

cised the "clover leaf" cable; the design was a complete

mistake, it was not much cheaper and carried, in his opmion,
less current; the conductors were far too 'lose together, and
they could not get rid of the heat in any way. With regard

to tariffs, for consumers, he supposed that all had felt in the

past that they had no right to penalise the consumer just

because he did not happen to be situate near the power
station. At first it seemed just that they should get off any
extra charge, especially persons building works, but he
thought they' might come to the point where they would
have to create a tariff according to the cost of supply. .\t

the same time he suggested that putting down a power
station in such a site as would enable works to be built

around it was a point worthy of consideration.

The Chairman (Mr. J. E. Beard) explained that the present

state of affaii-s called for the greatest possible economy in

their work. It was almost impossible to get money at reason-

able rates; therefore, they had to use to the fullest extent

the plant they had. He sjxike of the high cost of apparatus

made m England compared with that made in Switzerland.

Mr. R. O. K.\pp, in his reply, said he was not in favour of

"super-stations"; they got the cheapest electricity where
the plant installed was about 100,000 kW, that was, taking

the cost of cables and other capital charges into account. If

they got mucb beyond 100,000 kW there was generally great

additional cost for distribution, &c.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are invited to submit particulars of new or improved devices and apparatus, which will be published
if considered of sufficient interest.

The Radbore Drill Head.

The fullu\\iut' brief description of the Radboro drill head,
wliR-h is an attachiueut for drillinf,' square holes, and is being
placed on the market by The Lanston Monotype Corpor.\tion,
I.Til., of i'i. Fetter Lane, E.G. 4, will be of general interest.

After mounting the head, a simple operation consisting of

ilamping the head to the column of a milling machine, a
drill of the required size is set in the jaws of the head and
properly adjusted. The drilling of the square hole is done in
only one operation and differs from that of drilling round hole.=

in that the work is advanced against the drill. Two different

sized heads are made, each taking a certain range of drills,

and so arranged that the Nos. 4 and 5 heads together take all

drills from i in. to, 2 in. inclusive. Any hole di-illed by the
Radbore head may extend through the material, or may be of

any desired depth with a flat bottom. Such work neither
requires additional appliances nor consumes extra time. The
drills are of two classes, one of which drills holes with sharp
corners, tig. 1. and the other holes with filleted corners, fig. '2;

the radius of the fillet is one-eighth the size of the hole. The
life of these drills is exceptionally long, as all sharpening is

done on the end : the flutes are never ground and therefore

the size of the hole is never reduced. After the work required
has been finished, the head can be removed and the machine
put on other work. In the case of rectangular holes there is

very little difference in the operations as compared with drill-

its entering direction. For square holes with rounded corners
the shank and drill are of the same size and made in one
piece (fig. 3). Note the outline of the shank in this case
and the four points of contact 1, 2. 3, and 4. which are always
present at any .stage of the revolution of the drill.

The " Trump " Electric Soldering Iron.

In the case of electric soldering irons as commonly designed
for from 200 to 2-50 volts the attempt is made to concentrate
all the resistance necessary for the circuit in the heating
element itself. The result is that the heat generated within
the iron is in excess of that which it can radiate away, con-
sequently the temtierature of the iron is continually rising
during use until, if left in circuit long enough, the fusion
point is reached, and in any case the element is being over-
run all the time, shortening its life. In the case of the
" Trump " iron, which is a new product of the .'ViRDEA

VuLCANiSER Syndicate, Ltd., of 318, King Street. Hammer-
smith. W. 6, for the above-mentioned range of voltage either
two irons may be used in series or an external resistance may
Iw permanently placed in the circuit. The resistance is

contained in a neat case which can be fixed to the wall or
may stand upon the bench; it is shown in fig. 4, and is

claimed to be a fool-proof device, there being no need to
place the iron on a .special stand or to actuate a switch. The
iron becomes hot in a few minutes, and all the excessive
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET P0BLI8HED.)
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l,Ui;i.
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'
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Madler. January 10th. (Germany, May 7lh, 11)19.)

1,033. " lileclric welding." K. Mack. January lOth. (Cicrmany, November
5lh, 11119.)

. l,()3a. "Strengthening electric . o^illations Uv inoandesciinl Citlho<iu lubes."

Dr. li. F. Kuth Ges. January 10th. (Germany, March a^nd, 1!)19.)

I.(;3y.
" .\ppatr.iitus for prtxiuction of undampirtl oscMlation.s lor telegraphy,

S.C." Dr. li. K. Huth Ges. and \i. Koscnbaum. January 10th. (Germany,

July aith, 1919.)

1,0*1. " lelcphone installations." Sit

lOlh. (Germ.iny, November l»th, 1916.)

l.l>.^,:i.
'* Device for electrically recording or reproducing motions." H.

McasMr and li. Waltz. January 10th. (Germany, December 22nd. 1919.)

I.fj.vl.
" Device lor working power installations." Siemcns-Sclluckertwerke^

J.mviary 10th. (Germanv, December 12th, 1919.)

J t374 " Iclephone indicators lor central batteries." F. Mostovoy. Januar;

10th. (France, January 9th. 1920.)

l,(i"8. " Control of electric motors." Soc. des .'itelit

Iileotric)ues du Nord et dc I' list. ' January lOih. (Frai

1918.)
, ,. ,

l.G/9. " KU'Ctric systems of ship propulsion, &c." Soc. des .\teliers ile

Constructions Electriqucs du Nord et- de I'Est. January lUth. (France, May
2f>th, 1915.) . .

',

1 IJN8 'Visible representation of electric signals." Neufeldt & Kuhne.

Jan.iarv 10th. (Germanv, May 12th. 1919.)

1.7(1!!. " Electric lamps lo

Jannan 11th.
1,72(1' ' .Sparking plugs."

nih. i;eo.),
1.740. " .Swivelling shoe collector for collectmg electric puuc

conductor." F. H. Briggs. January 11th.

1."18. " Electric ceiling i

lllh.

1,749. " Electric terminal coup.lings." W. J. Polyblank. Januar; llth.

I,7i0. " I'lug-and-socket electric couplings." \V. J. Polyhlank. Janu.ny

lllh.
. , ,

1,792. " Manufacture of telephone cables." C. F. Street and J<.hnson \

Phillips, Ltd. January llth.

1,795. " Incandescent electric lamps." F. Harrison. January llth.

1,803. " Electric incandescent lamps." J. V. Ramsden. January llth.

1,821».
" Apparatus for electric ignition of .flash powders." M. S. Dawson

and J. G. Whittle. January 12th.

1.844. " Well globe fittings for electric lamps." T.

January 12th.

1.845. "Wall fittings for elc..tric lamps." T. To
Januarv 12th.

1,870'. " Automatic electric light switches." A. G. E. Eli^tric Motors Ltd.,

Ciompton & Co., Ltd., W. F. Jones, and H. C. Waters. January 12th.

1,891. "Means lor preventing sagging ol hcjiting elements of electric

lires." J. Y. Fletcher and R. J. H. Hill. Januarv 12th.

1,920. " Platinum alloys." Kriti.sh Thomson-Houston Co., Lid. January

12th. (United States, March 5th, 1914.)

1,934. " Means lor unlocking magnetlcallv lucked lamps." C. Dawson and

Davis & Son (Derby), Ltd. January 13th.

1,943. "Electro-magnetic accumulator charging switch." J. Tajlor.

January 13tli.

1,960. "TeJephone transmitters, microphones, Xc." S. Hockly. January

13th.

1.985. "Step-by-step electrical motors." .\. P. Addison and C. R. P..\ne.

January 13th.

1.986. " Step-bv->^tep electrical motors." A. P. Addison and I. V. H;

C.Trslake. lanuarv ISlh.

I 'IK!1 Vl.dti." ••- I. nip- "'111 glow discharge." Studien. (i.-s. lur Kl.'k-

,„„l,.. 1 , iHliiiMhi. 11 l.iiiiiiiv l.illi. (Germanv, June Ifith, 1920.)

-MllU " Siiigli- .111 k M.iniii. • W. li. Hall. Januarv 131 h.

2.017. rr.imw.iN ^.hi, I.-.' W, F.. Hall, lanuan' lUth.

2.018. " Current regulator for automobile headlights." H. K. Wall.,..

Januarv 13th.

2,032'. " Means for electricallv indicating vacant seat.s in theatres. .V

1). L. Robertson, R. Robertson, and R. C. Robertson. January )4th.

2,071. " .Apparatus for recording rails made by .telephone subscriber." I

Webb and H. J. Webb. January I4th.

2.080. " Devices for sparkless disconnection of inductive resistance." I

Krupp Akt.-Ges. January 14th. (Germany, February 12th, 1920.)

2.081. " Electrical switches." Electrical Improve
(iregory. January 14th.

2,084. " Device lor recording telephone calls."

14th.

2,094. " Means for .registering telephone calls." G. C. .V G. C. N. li

January 14th.

2,096. " Apparatus fOr controlling and regulating el<s

Sharman. January 14th.

2,098. "Means for recording telepho

and O. V. Sigunlsson. January 14th.

2,110. " High-frequency telegraphv and telephony over wires." Ges. liir

Drahtlose Telegraphie. januarv 14th. (Germany, January 16th, 1920.)

2.112/3/4. " Resistance switches for controlling intensity of electric currents. •

J. Watkinson. Januarv 14th.

2.116. " Electric conductors." G. M. von Hassel. January 14th.

2.118. " Sparking»plugs." P. Gueniffev. January 14th.

2.134. " Telemeters." J. H. L'A. Lund. January 15th. (Norway. January

Ifith, 1920.)

2.165. "Lighting gas fires hv means of electricity." W. L. D. Gundry
and Lord &• Shand, Ltd. January 15th.

2.176. " Flywheel magneto and electric lighting generator." A. H. Dye
and F. W. Liicas. Januarv 15th.

2.204. " Holders for incandescent electric lamps." A. Armstrong. January

2,207 "Submarine sound transmitters." H. Simmacher. January 15th.

(Germanv. Januarv 1.5th, 1920.)

2.245 "Suspension of train-lighting dvnamos." British Lighting & Igni-

tion Co.. Ltd., and J. Etrhells. Januarv 17th.

2.269. " Carrving out electro<hemical gas reactions." Elektrosynthese

(,.>. Januarv i7th. (Austria. Julv 19th, 1917.)

2,274. " Varl'ahle resistances." British Thomson-Houston Co., Ltd. (Crtneral

T.lertric Co.) affd General Electric Co. January 17th.

2.298, " Mercurv vapour rixtifiers . combined with mechanical current in-

terrupters." .Akt'-Ges. Brown, Boveri et Cie. January 17th. (Switzerland,

January 3Ist, 1920.)

2,299. " Insulators for electri

(France, January 23rd, 1920.)

2.307. " Insulators for conductor rails. S:c." W. H. Meyrick. January

17th.

Ltd., and R. W.

A. W.

Sir C. C. Allom, S. Fisher,

Soc. le Basalte. January 17th.

2,337. "Time switches." E. J. Piper. January i7lh.
2,36i>. " Electric junction bo.\es." F. Cox. January 18lh.

i,3~V- " Bolancing qc^an cabjc i>yslcn»." V\ ejtcrn Union Telegraph Co
J.muary 18th. (Uniied Slates, January 2Sth, 1920).

2,3«i). " Electric cooking and healing devicc.s." Falkirk Iron Co. Ltd .md A. R. Wood. January I8lh.

2,392. " Subscribers' instruments lor automatic telephone systems." C K
Riber and Siemens Hro». * Co., Ltd. Januarv 18th.

2,410. " Leading-in tube lor electric wires." G. K. (iurney. January ISlh.
2,41.5. " Elastic fluid turbines." Hrilish Thomson-Houston Co., Ltd. (Gene-

ral Electric Co.) and General Electric Co. January l«th.

2,416. "Casings for '(.'leclrical appar.ilus.' British Thomson-Houston Co.,
Ltd. (General Electric Co.) and General Electric Co. January l«th.
2,417. " Electric furhaces." Urilish Thomson-Houston Co., Ltd. (General

Electric Co.) and. General Electric Co. January 18th.

2,432. " Bonding blocks for metal-covered electric wiring." K. C. Millikcn.
January 18th.

2,483/4, " Ignition systems lor internal combustion engines. &c." R.
Hosch Akt.-Ges. January 19lh. (Germanv, January IHth, l!r20.)

2.489. "Terminals for cli-clric conductors." E. J. Uastock. January 19th.
2,497. "Telephone systems." H. H. HarriMin. January 19th.

2,499/2,502. " Telephone systi-ms." Automatic Telephone .Manufacturing
t'o.. Ltd, January 19th.

2,502. • Iclephone systems." R. Mercer and W. O. Passmore. Januarv
19th.

2,504. " Signalling apparatus for mine shafts." R. Blunt and H. F.
Mitchell. January lath.

2,.509. " Fuse bo.tcs for electric cables." R. A. Macaulay. January 19th.
2,519. ."Spring device for suspending electric lamps, SiC.*' R, P. Maclar-

lane. January 19th. • '

2,,546. " Sparking plug testing appliances." W. Howlett. January 19lh.

2,,551. " Electric arc welding of studs, tubes, &c., lo metal plates, bodies,
S:c." A. E. McCarthy, H. Martin, and L J. Steele. January 19th.

2,557. " Apparatus for suppressing earthing currents in high-voltage nets."
Siemens-Schuckertwcrkc. January IHth. (Germany, January 27th. 1920.)

2, .560. " Electron discharge devices." British Ihomson-Houston Co., Ltd.
(General Electric Co.). and General Electric Co. January 19th.

2,.562. " Electric relays." F. Bcrgmann and Igranic Electric Co., Ltd.
J.inuary 19th.

2,565. " Telephone systems." Automatic Telephone Manufacturing Co.,
Ltd. January 19th. (United States, January 19l(i, 19-20.)

2.576. " Electro magnetic wave transmitting svstems." O. C. Rocs.
January ]9th.

2.579. " Electric welding of chain links. &'c." Columbus .McKinnon
Chain Coj January 19th. (United States, Julv 7th, 1919.)

2,.591. " Non-luminous electric heaters." G. Wheeler. Januarv 19th.

2.653. " Make-and-break devices for induction coils, &c." M. A. Codd.
Januarv '20th.

2,670; " Pendulum electrical indicators." R. Scrubv. January 20th.

2.671. " Elexatcirs and/or convevors." E. W. Woolgar. January 'iOth.
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21,1.59. " Electric telegraph svstems." Western Ele

Kl.ctric Co. (Inc.). August 28th, 1919. (155,877.)
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Tanuarv 16th. 1919. (140.459.)
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hrr 17th, 1919. Il5i.'260.) ., „ . ci .
•

. 25 438 " Repeat(!rs for multiplex sicnalling systems.. .Westerij Electric

Co..'Ltd. September 26th, 1919. (151.600.) .

25.792. " Process and apparatus for starting polyphase asynchrontsus elec-

tric motors." Akt.-Ges. Brown, Boveri et Cie. September 8th, 1919.
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Punga. March •26th, 1919.
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Western Electric Co., Ltd.
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On Thursday last week, while we were going to press,

Mr. Austen Chamberlain favoured his constituents at

Birmingham with the momentous secret that the excess

profits duty was dead, and that it was not to be replaced

be any other tax on industry (though, of course, the

profits thus set free will be subject to income tax at 6s.

in the £).

He took the unusual course of anticipating the intro-

duction of his Budget, in order that the country should

benefit immediately, and, if possible, the tide of unem-
ployment be checked. A great sigh of relief went up
from commerce, finance, and even from labour. The
first emotion is one of gratitude, such as we suppose a

sheep would feel if a boa-constrictor decided at the last

moment to uncoil.

The Chancellor himself dealt with the matter charac-

teristically. He pointed out some of the grosser im-

becilities of the tax, quite as though he had recently

discovered them for himself, and very gravely sought
the approval of his constituents for the step he was
about to take. We recollect that some time before his

last Budget he condemned the tax root and branch, and
then proceeded to increase it from iO per cent, to 60 per

cent. He now speaks lightly of permitting it to run
its normal course of seven years, and not renewing it,

as it is no longer necessary. Not one word as to the

vast claims for repayment of losses which it has to

meet, and which we suspect to be the real reason for

repeal

!

A squeal is likely enough to be audible now from
certain firms who are cheerfully carrying on at a loss,

and intending to reclaim such loss from the Treasury

under the provisions of the duty. Having done our

best to suggest the attack upon this iniquitous and
destructive impost, we naturally rejoice in its over-

throw. But possibly our indignation that it should

have been continued so long, and increased last year, is

greater than our gratitude at its removal.

In the case of firms started since E.P.D. was imposed,

it ceases to operate as from December 31st last. All

other firms will pay (or reclaim, as the case may be) for

a term of seven years from the first accounting period in

which they fell under the operation of the Act. The

Duty is due to expire on August 5th, and it is expected

that very few firms will be subject to it after July 31st

nest.

There is a temptation to obey the maxim to speak

only good of the dead, and to forget the colossal injuries

inflicted by the duty. But with scores of engineering

and other businesses in liquidation, and thousands of

others in desperate straits ; with over a million men

registered as out of work ; with enterprise of all kinds

suspended, and credit stopped (under the influence of

the Chancellor), we feel bound to put on record our

view of the Excess Profits Duty.

It was hurriedly imposed upon the country under

pressure from certain trade-union leaders, who seem to

have had the Government on the leash almost since the

betrinnin" of the war. Their object was absolutely

patriotic and sound. It was to prevent people from

Ci»i]
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inuking fortunes out of others' misfortunes. Unfortu-

nately the method was fundamentally wrong, and the

Act failed of its object, and proved to be indirectly the

cause of enormous injury to our trade during the war

and since. What should have been done, as the econo-

mists and business men of the country pointed out, was

to take the necessary steps to ensure that the Government

and people sliould pay no more than a fair price for

necessaries. The Government had, and used, the power

to commandeer anything required for the war, and it

might easily have bought the whole output of any article

necessary for public consumption at a fair price, and

passed it on to the public. Or as an alternative, it

could, and did, regulate prices, and if properly or-

ganised this could have been much more effective. The

Excess Profits Duty was not used to keep down prices,

but from the first day was used to extract easy money

for the Government to squander. It led to gross extra-

vagance. It was a common saying in the mouths of

Government buyers: "It does not matter about the

price, as we get it back in excess profits." It led to

extravagance on the part of manufacturers and traders,

who looked about for ways to spend money rather than

hand it over to the Treasury.

The Act was the joint product of lawyers and labour

men, both being exempt. Government oflBcials, though

they might, owing to the war, be drawing three times

their accustomed salaries, were exempt. But salaried

foremen and managers in the employment of private

firms were prevented by special ukase from getting any

increase throughout the war, with the result that in

many cases skilled foremen, working all hours, week-

days and Sundays, drew less money than raw lads under
them doing an eight-hours' shift. This iniquity will

not be soon forgotten by the victims. The avowed object

of the Government was to prevent evasion of the Excess

Profits Duty by giving away the profits in increased

salaries. The result was that the men who, next after

the soldiers, really won the war, were treated with

harsh and wicked injustice.

Traders and manufacturers suffered unequally. Any
firm which had made big profits durino; the two years

before the war might continue its scale of dividends

untouched. Businesses struggling before the war,
which had chanced upon two years' bad trade, and
nearly all new concerns started during the war, were
penalised. Take the case, for instance, of a firm of

gauge makers who, perhaps, had made 25 per cent,

profits for two years before the war on a turnover of,

say, £2,000. Under the Excess Profits Duty they could
distribute 25 per cent., plus the statutory allowance,
varying from 6 per cent, upwards, on any turnover^

—

£20,000 or £200,000. Rival firms started during the

war to do the necessary work were allowed the statutory
profit only. This, of course, meant that the senior
rival could under-quote, and put the new firm out of

business without the slightest difficulty.

We said that nearly all new firms suffered. There
were notable exceptions, some of which require further
investigation, in the shape of favoured firms assisted

By the Government to start, and exempted from the tax.

Necessity was pleaded, as it is for every such Act; but
what is to be thoujrht of taxation imposed and adminis-
tered in this fashion? No one outside Bedlam could
justify it ; and. to be fair to the Government, no member
of it ever seriously tried to do so. The one cry was
that it was a war measure.

The war having been over for a year, Mr. Austen
Chamberlain raised the ta.Y from 40 per cent., at which
it then stood, to 60 per cent., thereby bringing about
the biggest slump in industry experienced in this

country in recent times. Now, two and a half years
after the war. he yields at last to stern necessity (and
to the pressure of claims for the repayment of losses),

and ends it.

One of the last, and certainly one of the most effec-

tive, speeches made against the Act was delivered by
Lord Leverhuline at tha recent dinner of the Institute

of Cost and Works Accountants. He had always op-

posed it, but the lawyer and labour politicians had no
use for his wisdom and experience. In his speech he
pointed out that the E.P.D. had swallowed up the

reserves of manufacturers and traders, so that at the

conclusion of the war they were absolutely dependent
upon credit, which they were denied also by the action

of the Treasury. Hence, too, the inability to carry
stocks, and the crisis which followed, as an ordinary
case of cause and effect. He also pointed out that every
pound snatched by means of the E.P.D. cost the Govern-
ment one pound or more which it could have had in

a harmless way as income tax, if the business of the

country had been rising instead of falling. Finally, he
laid stress upon the inflation of the face value of prices

and wages, which had been brought about largely

through the Excess Profits Duty, without benefiting

either labour or capital, the inflation which has now to

be slowly and painfully deflated under the influence of

imminent disaster when it is threatening to put us out
of business in the markets of the world.

THE DISTRICT INQUIRIES.

The two inquiries which the Commissioners have

opened and adjourned reveal conditions which are pro-

foundly discouraging. It has long been the reproach of

the electricity supply industry that it was incapable of

co-operation or united action for any constructive pur-

pose, and so far as these inquiries have gone that in-

capacity remains, in the districts concerned. This is

disappointing. The authorised undertakers have been

given a grand opportunity; apparently they cannot

take it. It is an opportunity for which they asked

with unanimity and fervour in 1919. The unanimity

might have been taken as a symptom of improvement;

it turns out, so far as can be judged at present, to

have been only a unanimity for destruction, for con-

structive it is not.

If this judgment is thought too severe, let us cast

our memories back to the story of the Electricity (Sup-

ply) Bill, 1919, which became the Electricity (Supply)

Act in December of that year.

The original Bill authorised the appointment of Elec-

tricity Commissioners with certain duties of supervision

and initiative, replacing the Board of Trade, with

duties mainly of the police kind. The Commissioners

were to have power to set up District Electricity Boards

with powers of a somewhat sweeping nature, but which

would certainly have enabled them to carry out the

purpose of improving the supply of electricity through-

out the country, and cheapening it if worked with

reasonable skill and prudence. But the compulsory

powers proposed were extremely distasteful to most of

the authorised undertakers of both the company and

the municipal type.

So the industry was for once unanimous—in criticism

and condemnation. Its spokesmen said in effect:—
'' There is no need for these District Boards and their

lorapulsory powers of interference with us. There is

no excuse for putting upon the industry and the people

the expense of this oflScial organisation. The existing

undertakers are both willing and able to do everytbing

necessary if they «r« permittei^ to join together in



Toi. 88. No. 2,285, februabt 11, 1921.] THE ELiECTElCAL REVIEW, 163

suitable districts. They will do by co-operation, with

the minimum of administrative cost and of new capital

expense, all that the District Boards can achieve, and

do it quicker. Give us the chance to combine and show

you."
And the Government yielded to this appeal. It intro-

duced into the Bill clauses permitting the establishment

of Joint Electricity Authorities as an alternative to

District Boards. At the last stage of the Bill the Dis-

trict Board clauses were dropped, and the Act became

(in Act to authorise the appointment of the Commis-
eioners, enabling them to delimit districts, and to make
schemes for the improvement of supply therein, which

schemes may include the establishment of Joint Elec-

tricity Authorities. It is worth while to mention that

the only necessary constituents of the Joint Authorities

are representatives of the authorised undertakers.

It is true, then, to say that the authorised under-

takers professed willingness and ability to do what was

necessary by co-operation, if only they were permitted,

and that me permission was given and legalised. So

they have the opportunity they asked for.

What is the result, as shown by the inquiries at Bristol

and Liverpool f The spirit of co-operation, of endea-

vour to pull together for the purpose of improving the

supply of electrical energy, the capacity to sink local

and personal differences and jealousies, the professional

capacity to frame a sound technical scheme and support

it with reasoned estimates'! Nothing of the kind, un-

fortunately ; let the reports of the inquiries speak for

themselves. They are profoundly disappointing.

It might have been expected with a good deal of con-

fidence that in each of these districts the engineers oi the

undertakings would at least have worked out a sound
and practicable technical scheme. We are perfectly

sure that they could have done this, and it is very

difficult to understand why they have not. That section

of the scheme could have been done without necessarily

hurting anyone's feelings. let in the one case no
technical scheme has even been considered. In the

other a technical scheme was put forward, but of such

a character in some essential features that it could not

be characterised as well-thought-out or prima facie

sound. As for co-operation between authorised under-

takers, the inquiries show mainly an intense jealousy

lest so: lie one or other should possibly be in a superior

position to somebody else.

So tiie goodwill and ability to co-operate vanish

when put to the test. The old parochial feeling has

triumphed.
This is a bad beginning. It must be intensely dis-

appointing to, the Commissioners, a body of men in

whom the whole industry has the greatest confidence.

What is likely to happen if these bad beginnings are

true samples of the bulk 1 This is a question which the

responsible people ought to consider very seriously.

In the first place, the Commissioners are not obliged

to adopt any scheme put before them. They may adopt
such a scheme, with or without modifications, or they

may formulate a scheme themselves, which may not bear

much I'esemblance to any of those submitted.

But whilst they may formulate a scheme, they have
little piiwer to compel its adoption, none at all to oblige

the undertakers to enter into it in the right spirit,

without which the scheme cannot succeed. For the

essence of Joint Electricity Authority schemes is that

they be worked in a spirit of mutual helpfulness and
co-operation.

What, then, remains? The Commissioners know the

limit of their powers as well as anyone, perhaps better

than anyone else. They are charged by Parliament
with a duty which they can perform only if the supply
industry manifests a general desire to carry out its

promises and protestations of 1919. If it will not-^if

it cannot— the Commissioners have a clear course. They
are not the men to say to their chiefs, and through them
to Parliament :

" We cannot do the duty you put on us.

because these people will not do their part."

What they are much more likely to say is: " Th«

opportunity for voluntary co-operation has been given,

it has not been taken up ; the necessity in the national

interests of improving, cheapening, and generalising

electricity supply is more urgent than it was in 1919,

for two years have gone by and nothing has been done.

The compulsory powers and the District Boards are

necessary instruments for the execution of our duty, and
we must have them."
And with what face can the supply industry again

protest against this "big stick" being put into the

Commissioners' hands ? What amount of sympathy can
it hope to gain from noble lords and honourable
members in that case?

This is what is likely to happen ; it will be a mis-

fortune in some ways, but will it not be a smaller one
m the common interest than allowing the present con-

ditions to continue? The signs of the times are plain

to read.

One word on the position of provisional-order com-
panies. So far as can be seen their general attitude is

somewhat apathetic. Most of them are due for com-
pulsory purchase within a few years, and these seem
to wish to be let alone for their short remainder of life.

We venture to suggest that this policy is a mistaken
one. They could take a course which would make their

latter years brighter than the former ; naj', it is con-

ceivable that they could lengthen their life and make
it worth living. Is there no vision, no imagination
among them ?

In these days of trade depression.

Railway news of " a big job " which may come
Electrification, to this country for execution is more

than ever welcome. Hence it is with
much pleasure that we draw attention to the call for

tenders for the electrification of certain railways ol the

Union of South Africa, which is advertised in this issue.

It is true that the sections of line concerned are not

of Continental dimensions; they are, however, not far

short of 80 miles of route, and what is more important,

they represent the first steps towards the carrying out

of a general policy of electrification on a very extended

scale by the Government of South Africa.

The tenders are to deal with the whole of the elec-

trical rolling stock and the power stations and sub-

stations : steam plant is to be the prime mover, but

doubtless other sections of the railways will be supplied

with energy from water-power. We earnestly hope that

British manufacturing firms, which have already proved

their ability to cope with the electrification of railways

in South America and Australia, and have secured

important contracts in New Zealand, will be successful

in obtaining the orders for this very important under-

taking, which is likely to be the forerunner of vastly

bigger schemes; if we make good on the first sections,

there is every probability that we shall be entrusted with

the later ones.

The price regulation bureau of the

Fall in (ierman elex?trical industry has made a

German Prices, fresh reduction of up to 10 per cent, in

the prices for electrical machines. In

the case of products where high wages and salaries play

a large part, and where the price of the requisite raw

materials has not yet been reduced, the concessions

which have been made are only on a limited scale. As

bearing on this question Herr von Siemens, speaking at

the recent general meeting of the Siemens & Halske'Co.,

is reported to have stated that a beginning in lowering

sale prices was made in July last, and had since

been continued. The company h.id good orders on hand

in most departments ; the freedom from labour trouble*

in recent months was causing a renewal of confidence in

other countries, and deliveries were again more reliable.

If the production experienced a further increase it wa*

possible that they might hope soon to revert to normal

conditions of sale.

I
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THE E.A.C. SWITCHQEAR WORKS.

A Tour of Four Works

The Electrical Apparatus Co., Ltd., was established

in 1906 with oflBces at Westminster, largely as sales

agents, but also with the object of selling apparatus

under its own patents, though manufactured by other

firms; the incorporation of the present company dates

from 1913. By 1908 the business had increased to

such an extent that small works were established at

Battersea for the manufacture of motor-control gear

and electricity meters, but the premises soon became in-

adequate, in 1911 the company acquifed freehold

Fig. 1.

—

New Time-
Lag Device.

Fio. 2.

—

Push Button
with Magne'jio Blow-out.

ground at Vauxhall, and the present Vauxhall works
were built on the site of Percy Villa, which was occupied
for many years by the late Lionel Brough. The appara-
tus manufactured at Vauxhall comprises a complete
range of d.c. control gear, with the exception of tram-
way-type controllers, in addition to a.c. air-break and
oil-immersed gear, a large amount of the latter ap-
paratus being supplied for use underground in mines.

During the war period the company was declared a

controlled establishment, and a large amount of work
was done in supplying the various services and munition
works with motor-control gear, and by 1919 the pre-

mises were congested to such an extent that further
extensions were inevitable. A plot of freehold ground
upwards of 10 acres in extent was purchased at St.

Albans, but as the building operations were likely to

take some considerable time to complete, premises were
acquired in Wandsworth Road to cope with the com-
pany's requirements for the time being. The Wands-
worth works consist of what had once been the residence

of Lord Eldon at the time when he was Lord Chancellor,

and relics of ancient glory in the form of marble pillars

and ornamental plaster work are still in evidence. These
premises proved so useful that they are being retained

for the production of small specialised articles for use

at Vauxhall, and the automatic machine tools are in-

stalled in these premises.

The new St. Albans works were completed in the

autumn of 1920, and are now in full operation. The
principal item of the products of these works for the

present is the oil-immersed switch of the draw-out
pattern and its innumerable combinations with other

control (rear to form complete power units and distribu-

tion switchboards for industrial use. The meter de-

partment has also been transferred to St. Albans, and

facilities have been provided for the manufacture of

in and near;,London.

house-service meters of both the a.c. and d.c. types in

large quantities.

The sales organisation is controlled from Vauxhall,

and comprises the company's own offices with technical

staffs at Manchester, Birmingham, Xewcastle-on-Tyne,

Glasgow, Cardiff, Nottingham, Leeds, and Bergen (Nor-

way).

Fig. 1 illustrates the new E.A.C. time-lag device,

in which a is the magnetising coil, b b are the magnets,

c is the switch to be operated, and d the striker attached

to the hermetically-sealed cylinder e which is filled with

oil. Inside the cylinder, but unattached to it in any
way, is the iron plunger f which, when current is

switched on to a, begins to rise slowly until it reaches

the point of maximum attraction. It then rises with

a jerk and carries with it the cylinder e and the striker

u. The ball valve h allows f to fall quickly through the

oil after it has actuated, and the screw i is provide4

for adjusting th« travel of e and f and thereby the

time-lag required. The object of introducing the cylin-

der E is to ensure that once the plunger has been ad-

justed, and the cylinder sealed, it will remain constant

in operation. The coil a is not usually placed round e,

because if it were, the viscosity of the oil might be

affected by the heating of the coil.

The above-described time-lag device has been incor-

porated in the firm's new current limiter, illustrated in

fig. 3. The latter can be briefly described as a loose-

handle circuit breaker which is tripped by means of the

above-mentioned time-lag plunger when a previously

determined current has been excetded. It can be reset

by simply turning the screw shown on the right-hand

side of the illustration, and a number of advantages

over the ordinary types of limiter is claimed for it, one

being that the contacts will not weld up, no matter how
it is operated. Devices to give warning before the

circuit is broken can be incorporated if required. Fig.

5 illustrates a heavy-duty inching pillar for use with a

60-h.p. variable-speed motor, while fig. 6 shows a two^

panel distribution board for mine service, consist-

ing of a loose-handle automatic oil switch incorporating

draw-out isolating features, an ammeter and integrating

v;ittmeters for registering unbalanced load.

Fig. 3.—New
Current Limiter.

Fig. 4.—Resistance Units.

Early in 1920 an arrangement was made whereby the

interests of the Electrical Apparatus Co., Ltd., and those

of Messrs. Bray, Markham ir Reiss, Ltd., were amalga-

mated,' b~ut with the exception of a common sales or-

ganisation and joint financial control, the two enter-

prises are being conducted separately, the B.M.R. works

remaining under the able direction of Mr. E. N. Bray,

who was one of the original founders, and is responsible

for the many excellent types of motor-control gear maau-
factured at the Walthamstow works.
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The B.M.R. firm was established in 1902 with offices

and works in the buildings occupied by Messrs. Peter

Hooker, Ltd., with the intention of making motor con-

trol gear. At that time nearly all starters with auto-

matic releases were imported from America, and were

of flimsy construction. The first point to which atten-

tion was given was that of resistances, and the particular

unit was then designed and patented which has been in

use without alteration ever since. It is quite different

to any other type, and it is largely owing to its reli-

FiG. 5.

—

Heavy Duty
Inching Pillar.

Fig. 6.—Two-panel Mining
Distribution Board. i

ability that the success which has been achieved by the

company is due.

Fig. 4 shows a set of resistance units from the raw tube

to the finished regulator. These units consist of non-

corrodible wire wound on enamelled steel tubes ; there

is an inner coat of enamel melting at a high tempera-

ture and an outer one melting at a lower temperature.

The tube is split along its axis, and is slightly compressed

whilst winding, so that when removed the wire is hekl

in position. A current is then passed through the wire.

Bufiicient to bring it to red heat, when the outer surf act-

of the enamel is softened, and the wire sinks in and

forms a groove for itself, thus effectually preventing

adjacent turns from " shorting."

In 1904 the company designed a series of starting

panels which was accepted in connection with the elec-

trification of dockyards, and shortly afterwards it also

designed a starter which met with Mr. C. H. Wording-
ham's approval for use on battleships. From that time

the orders for Admiralty switchgear steadily increased,

and when war broke out this business formed 75 per

cent, of the entire business of the company. During the

war the company was nominated an Admiralty "A"
firm, and almost the entire output was taken up with,

orders for the Royal Navy. It also developed a starter

suitable for the mercantile marine which was adapted

for use with ventilating and heating systems on liners

to a very large extent.

In 1916 Messrs. Peter Hooker, Ltd., were making
Gnome engines, and required the space occupied by the

B.M.R. Co. ; neighbouring works which had been burnt

down were rebuilt for the company, and are now occu-

pied by it. After the armistice Admiralty work dropped
practically to zero, and still remains at about that point.

Increased capital was required in order to carry on the

business and the company, therefore, arranged to

amalgamate its interests with those of the E.A.C. as

above mentioned. Of the original members of the

firm, Messrs. Markham and Reiss have nnw retired.

The association of the two firms has been successful,

and the output during the past 12 months has been
larger than ever before. The company has concerned
itself latterly largely with remote-control devices and
automatic starters for d.c. work, and has developed its

motor-operated type with considerable success, and also

a type of starter of mica-iron construction which is in

many respects a departure from the accepted types, it

being a combination of the face-plate and drum types.

This type was originally produced for use on H.M.
submarines, where the drum type, which had hitherto

been used, was found to be too bulky. A very large

number of these starters was manufactured during the

war, and the design was developed for use on land in

the form of pillar-type panels, and considerable num-
bers have been manufactured.
The principal manufactures of the company are as

follows; D.c. starters of the ordinary lever type, and
the slow-motion ratchet type in every combination of

pillar panel with fuses, breakers, shunt regulators, and

so on ; Navy type starters of the mica-iron construction ;

d.p. switches in cast-iron cases of the laminated-brush

type, fitted with magnetic blow-outs ; motor-operated

remote-controlled starters, both of the face-plate type

and of the motor-operated master switch and contactor

pattern for larger powers ; and all combinations of field

regulators, both for shunt and main alternator field

types. The firm also undertakes a great deal of special

work, and contactors of all sizes have been standardised.

Fig. 7 shows one of the "Navy" pattern starters,

comprising a starter with no-volt release and two con-

tactors with an overload relay. The connections are

such that when the starting arm is moved to the first

contact the contactors close, and any further movement
introduces an economy resistance so that the contactors

cannot possibly be closed except when the starter is on

the first contact, and consequently all the starting re-

sistance is inserted. If the arm is moved too rapidly

past the first contact, the contactors will not have time

to close ; if after the contactors are closed, the arm is

moved too rapidly, the overload relay will break, the

Fig. 7.— " Navy P.N.f.

Type Starter Panel.
Fig 8 —Typi V .\.'

\LT0M1TIC Sx-iUTER.

(.ircuit of the contactors, and the arm must be returned

again to the first contact. The starters themselves are

of the mica-iron type, and a coil which surrounds the

hub or centre pin of the starting arm acts both as a

blow-out and a no-volt coil, the base of the arm being

made of iron. This forms a field between the face of

the arm and the base, which effectually extinguishes any

arc which may be formed on the contacts. The latter

consist of copper tubes capable of revolving on heavy

brass pins, except the final contact, wliere the tube ia

a fixture ; all the tubes can, however, be easily removed

and replaced, or turned round to present a fr««h surface.)
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On tb« arm are mounted two controller type fingers with

Bemi-circular copper tips, which are in duplicate, two

bearing against the centre ring and two against the

contacts ; the arm itself is removed by undoing a single

set of screws.

Fig. 8 shows a motor-operated starter and a motor-

operated regulator built in panel form; these switches

were supplied for push-button lathe control. The dia-

gram, fig. 2, illustrates a push-button with magnetic

blow-out. The contact is made by a cone-shaped copper

contact being pressed against the periphery of two

copper tubes; the blow-out coils are contained within the

copper tubes, one end being connected to the core and

the other to the inside of the tube, and the core also

serves as the terminal. The lines of force are at right

angles to the arc and blow it outwards efficiently, the

switches being capable of interrupting 1.5 amp. at 600

volts.

In concluding this review of an instructive works

inspection, we have to thank Major R. Amberton and
Mr. E. N. Bray for the reception given ua on the

occasion of our visit, and for their personal assistance

in the preparation of the above information and illus-

trations.

THE OPTOPHONE.

An Instrument to Enable the Blind to Read.

Hitherto the only means available for enabling the

blind to read have been raised type systems, such as

the Braille and the Moon, adapted to be read by the

sense of touch. These methods are subject to disad-

vantages, such as the necessity for having specially

printed, expensive, bulky books, with the consequence

that the amount of literature available is limited, and

the difficulty of acquiring the necessary sensitiveness of

touch, especially by adult blind persons.

Such drawbacks are overcome by the optophone, an

ingenious instrument invented by Dr. E. E. Fournier

d'Albe which has been modified and developed by Messrs.

Barr & Stroud. Ltd. Its purpose is to enable the

blind to read ordimu y printed matter, such as books,

newspapers, and type-written matter, which object is

accomplislied by producing in a telephone receiver series

of musical notes forming tunes, or musical motifs, re-

presenting tlie various letters as they are passed ovei'

bv the instrument in traversing a line of print. It

a rate of 2oG per second, tiie amount of current which
will thereby be permitted to cross the bridge will rise

and fall at that rate, and the telephone will sing out

the note C (middle C of tlie piano). If the pulsations

of the light are at half that frequency, that is, 128 per

second, the telephone will sing out C an octave lower,

and with 512 pulsations per second, the C one octave

higher, and so on. The telephone can, therefore, be

made to sound any tune by the proper succession of

sets of pulsations of light applied to the selenium bridge.

In the optophone a selenium bridge is exposed to

successions of sets of light pulsations, which vary accord-

ing to the forms of letters as these are passed over in

traversing a line of printed type, each letter being indi-

cated in the telephone by a characteristic sound com-

prising successions of single notes and chords. Printed

letters are thus translated by the optophone into a sound

alphabet, which can be readily learned.

The arrangement of the device is illustrated in figs.

:' nnd I. The printed page to be read is placed face

1456
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will thus 1)0 appreciated that tlie blind reader depends

not upon the sense of touch, but upon hearing, which

is usually ijuite sufficiently sensitive with the niujority

of blind persons, and reasonable facility in reading by
its use can be attained after comparatively few lessons.

The instrument depends for its action upon the

chemical element selenium, the electrical conductivity

of which in one of its physical forms (grey crystalline)

varies greatly in accordance with the amount of light

to which it is exposed. If a telephone receiver is con-

nected in series with an electric battery and a porcelain

tablet having on its surface two separate conducting

lines of graphite bridged over by light-sensitive sele-

nium, a current will pass through the telephone which

will vary as the lighting of the tablet is varied. When
flashes of light are thrown on to the selenium bridge aC

Fig. 2.— Thi3 Optophone with Hook Rest Kemoved.

downwards on a glass plate supported on a suitable

stand, fig. 1 : beneath the plate is a tablet of porcelain

pierced with an aperture to permit the passage of light

upwards and so through the glass on to the paper.

The upper surface of the tablet (around the aperture)

is prepared as a sensitive selenium bridge and con-

nected with !i battery and a tclei)hone. The selenium

bridge receives only light reflected from the page, and

the light used is obtained from a small straight-filament

electric lamp placed beneath a rotating disk, fig. 5, per-

forated with small holes arranged in five concentric

•circles near its edge. For simplicity in figs. 3 and 4

the lamp is shown immediately below the rotating disk,

but in the instrument the lamp is so arranged, in

conjunction with a reflecting prism and cylindrical

lenses, that an image of the filament is produced in th«

.
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plane of the disk, radially across the circles of holes,

The disk is kept in rapid rotation by means of a.

magneto-electric motor driven by energy derived from
small secondary cells. Above the disk there is an optical

system which throws on to the paper an image oi the

lamp filament as it would be seen through the perfora-

tions in the disk. By this means the light that falls

on the printed matter forms five bright spots in line,

forming what is called the '"scala," and each spot

pulsates at a rate corresponding to the number of

holes in the circle of perforations to which it belongs,

multiplied by the number of revolutions per second of

the disk. There are 18 holes in the innermost circle,

24, 27, 30, and 36 in the other circles respectively, and
if the disk makes 21 J revolutions per second, the second

circle of holes will produce 512 pulsations of light per

second—corresponding to the vibrations in the musical

note C. The numbers of holes given above are in

proportion to the vibrations in the notes G, C, D', E',

G' (soh, doh, ray, me, soh), and a change in the speed

of rotation of the disk, of course, alters the pitch of

the notes, that is, the key in which the motifs are

Bounded, but the intervals remain unaltered.

The optical system used to produce the image of the

holes has a variable minification, so that the length

occupied by the scala of five spots may be adjusted to

notes are sounded as the scala passes over the black
letters; with this optophone the letter V is represented
by the motif G', E', D', C, D', E', G' (s ni r d r m s).

The "black sounding" is obtained by providing a
second selenium bridge, called the " balancer," which
is illuminated by a small part of the intermitted light

reflected aside before it reaches the paper—and con-
necting this bridge to the telephone and the battery in

the manner shown in fig. 7, so that the current travers-

ing the balancer bridge (Se. No. 2) acts in the reverse

direction in the telephone to that of the current through
the main selenium bridge (Se. No. 1). One battery is

used and the two selenium bridges are connected one
to each end of the battery and both through the tele-

phone to a selected intermediate junction of the batterv

in the manner shown. The balancer thus tends to cause
the telephone to sound all the notes continuously, and
the main selenium bridge, that receives the light re-

flected from the paper, annuls the eSect on the telephone

in respect to any note when the spot of light correspond-
ing to that note falls on white paper. The division of

the total voltage of the battery can be varied so that
when the whole scala falls on white paper the telephone
is silent, and notes are sounded only as the scala moves
over the black letters as previously described.

With regard to its mechanical construction, the base
of the instrument consists of an aluminium cast-

ing carrying the book rest and the various parts

run
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Rotating Disk.

equal the height of the letters to he read, the range of

adjustment covering the various sizes of type employed

in ordinary printing. The optical system is so designed

that the sharpness with which the five spots are focused

upon the surface of the paper is little altered by a

change in the minification, but more accurate focusing

can be effected bj- movement of a small lens situated

immediately below the selenium bridge. The spot of

light corresponding to low G is caused to fall on the

lowest points of such letters as j, p, y, &c., the high G'

falling on the tops of capitals and of high letters, and

the three intermediate spots cover the height of the

short letters, as seen in fig. fi, which shows the path

of the scala passing over the printed word "Type."
With an optophone constructed in accordance with

the above description, if all the spots of light full on

white paper—the space between two words, for example

—all the notes will be sounded together in the telephone,

producing a discord. If the scala passes over the letter

V, the top note G' (high soh) will first be silenced, then

E', D', C\ T>\ E', G'. Each letter will alter the suc-

cession of sounds in a different manner. This arrange-

ment constitutes what is called the " white sounding"

optophone.

The present improved type of instrument, however,

is modified so as to make it " black sounding," in

which form white paper is r«presented by silence, and

of the mechanism. The book rest, fig. 1, con-

sists of a metal frame standing on four feet

and supporting a curved glass plate on which the page

to be read is placed face downwards. Means are pro-

vided for clamping down the page so that it lies in

close contact with the upper surface of the glass. Pas-

sing under the book rest, from the front to the back of

the base, there is mounted a rocking shaft the axis of

which is coincident with the axis of curvature of the

book rest plate. The shaft is tubular and a slotted

rod passes through it for effecting the line changing

motion, and it carries an aluminium casting, called

the " tracer," on which are mounted the electric lamp,

the revolving disk and its motor, the optical system, and

the selenium bridges, fig. 2 ; the tracer can swing from

one side of the book rest to the other, and the lamp

holder is carried at its lower end. Above it there is

the rotating disk, through the perforations in which

the light passes to the objective and through a small

lens near the top of the tracer, above which again there

is placed the main selenium bridge (Se. No. 1). Under

the objective a concavo-convex lens is placed at an angle,

which reflects a portion of the intermittent light on to

the secondary selenium bridge (Se. No. 2), called the
'• balancer," situated in the tracer a little above the

disk and to the right of its axis, fig. 3.

When the tracer is swung over to the right hand side
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(ky means of a liandle seen in fig. 2) a spring situated

on the base behind the book rest is bent down and tends

to throw the tracer over to the left. A governor is pro-

vided which controls the swinging of the tracer to the

left. On the top of the governor bos (whicii is situated

behind the left back corner of the book holder) there

is a screw with a milled head for controlling the speed

of swinging of the tracer, i.e., the speed of passing

along the line of printing. Tlie farther this controlling

screw is screwed down the slower the tracer swings

and vice versa ; when the controlling screw is sufficiently

screwed down the swing of the tracer is stopped, but

starts again when the screw is slackened.

An adjustable friction gear is provided for moving
the tracer down or up the page one line space at a time

if desired for re-reading a line. In the process of

reading, when the tracer has passed to the end of one

line, the line changer is operated and the tracer swung

Fig. 6.

—

Scal.\ P.vssing Oveu Printed Lettehs.

over, when it automatically traverses the nest line. The

line changing gear is operated by a lever seen at the

front of the instrument in fig. 2. The lever is provided

with a stop-screw which is adjustable and can be set

to make the inovement of the tracer exactly equal i to

the line spacing of the printing, when the lever is moved
once backwards and forwards.

Switches are provided on the base of the instrument

for the lamp, the motor, and the two selenium bridges.

All the controlling parts and the necessary battery con-

nections, &c., are designed with a view to ease of mani-

pulation by blind persons, and after a few lessons little

difBculty should be experienced in adjusting and using

the instrument.

In the case of the letter V already referred to, the

connection of the characteristic tune or motif with the

actual form of the letter is readily recognised from the

succession of notes. It must not be supposed, how-

ever, that optophone reading consists in analysing the

lound motifs so as to identifv the forms of the letters

g Battery of

small dry cells,

about 80 volts.

Balancer

Selenium Bridge

(Se. No. 2).

Fig. 7.

—

Selenium Bridge Connections.

indicated. When the alphabet has been learned, the

sound for each letter is recognised as a whole, and later

in the reader's practice, the more extended sounds for

syllables and even words will become familiar to his

ear. A practised optophone reader will recognise words
as readily as a telegraph operator interprets a succes-

tion of clicks on the Morse code. The great rapidity

that has been attained by hundreds of readers of Morse
sounds encourages the hope that equal or greater speed

in optophone reading will be attained with practice.

.^Irtfudy, it has been found that with the latest type of

optopiione a blind reader, after some practice, had

attained a speed of reading of 2.0 words per minute. We
have seen the optophone in use, and it is not difficult to

imagine that it will be developed in the future to a per-

fection that at present cannot be foreseen, and there is

no doubt that many who have had the misfortune to lose

their sight will be profoundly grateful to the inventor

iind improvers of the device which places within their

reach new sources of interest, instruction, and enjoj'-

ment, and which in many cases will greatly extend tlieir

()l)portunitios and qualifications for useful and profit-

able employment.

JOINT ELECTRICITY AUTHORITIES.

Mersey and West Lancashire Inquiry.

{Concluded from p. 141.)

On Friday, January 28th, the inquiry was resumed, Mr. C. D.
Taite continuing his evidence in support of the Liverpool
Conference scheme. Cross-examined by Mr. Jeeves, K.C.
(Wallasey Corporation), on the point that Mr. Dickinson's
proposals would result in 50 per cent, of the plant being spare,
the witness said that one would not provide .so large a pro-
portion in starting a new scheme ; it arose out of the combma-
tion of existing systems. Answering Mr. Miller, K.C. {Birken-
head Corporation), he said that under the Conference scheme
Wirral should be able to obtain a cheaper supply of electricity

than if it had a separate area. In reply to Mr. E. T. Jones,
K.C. (Mersey Power Co.), he said the whole of the proposed
area w'as within the district covered by the Lancashire Power
Co.'s powers, though the company gave no supply in that
area. The chairman remarked that the Commissioners were
well aware of the difference between the powers possessed by
the Lancashire Power Co., and those which the Joint Autho-
rity would have. In further replj: to Mr. Jones. Mr. Taite
said that when the area was formed the company hoped to

take a supply in bulk from the Joint Authority.
In re-examination, Mr. Taite expressed the opinion that it

was of the utmost importance, in general interest, that Wirral
should be included in the scheme. In reply to Mr. W. W.
Lackie, he said that in addition to the Mersey Tunnci, the
bridge at Widnes afforded a route for the mains to Birkenhead

;

and cables might be laid on the bed of the river, but the
question of dredging would have to be considered. He was
convinced that there would be an acceleration of electrical

development in the future, and that it would he advantageous
to Southport to come under the scheme when the railway
companies took a supply in that direction. '

The next witness was Mr. C. P. Sparks, w-ho was called

by Mr. Jeeves on behalf of the Wirral scheme put forward
by Wallasey and Birkenhead. First criticising the Mersey
and West Lancashire scheme, he said that as.suming the
capacity of the proposed capital station to be 7.5,(100 k\^ , the
i-ost worked out at about iCO per k\V ; allowing for loss in

transmission, the total cost would be £64 per k\V delivered,

a figure which he considered too high. If the scheme were
reconstructed, he thought that a much lower figure was
possible. In view of the high rate of interest on borrowed
capital, and the. high cost of plant, he con.sidered it very
inadvisable to embark upon a large scheme at the present
time. There was every indication of the cost of plant falliug,

and by adopting a smaller scheme they could take advantage
of the falling market. He was not neces.sarily opposed to big
generating stations—only to the method of procedure. He
Ijelieved that within a few years the price of coal, would fall.

With regard to the Wirral scheme. Mr. Sparks con-^idered

the estuary of the Mersey a serious obstacle to the supply
from the north side of the river; it could only be crossed
at the ends, by the Mer-sey Tunnel and the bridge at Runcorn,
as he did not think they would ever lay cables across the
intervening space. On his referring to Mes.«rR. Lever Brothers'
plant at Port Sunlight and their nev,- power station at Brom-
i)orough, of 10.(XX) kW capacity, it was stated that the com-
pany's name, had been in.^rtcd in tin' scheme without its

consent. Mr. Sparks held that for a very long time, perhaps
always, il would be better for ^^'irral to remain ,i separate
area. The Wallasey generating station at Poulton, near the
Great Float, was on an excellent site, and close to important
industries: it had a present capacity of 7,00(1 kW. and the
plans contemplated its extension to 16.0(,10 kW. There was
great industrial activity in the Wirral area, and the facilities

afforded by the Ship Canal and the railwiys,. if supplemented
by an ample supply of electricity at a .reasonable price, would
ensure further development. The capital expenditure for

two .5,000-kW sets would be £15-2.m. or f'ij.l per kW in-

stalled and £S0 per kW available output; two additional
lO.OOO-kW sets installed when required would cost £410.000,
or i'±2 per kW. Including a sum of £16.5. (X)0 for mains, &c.,

the total cost would be £93'2.000, cr £37.5 per k'JV supplied.

The inquiry was adjourned to Saturday morninc, Januarv
30th, when Sir John s^nell asked for evidence as to the methods
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proposed for raising the money for the Mersey scheme. He
admitted that in the absence of financial powers the promoters
would have difficulty in complying with this request, but
thought that the provisional arrangements that had been
made between the members of the conference should be ex-

plained. Mr. Lloyd said he would submit the financial evidence
ii a later stage.

Proceeding with his evidence. Mr. Sparks explained the
procedure contemplated in the Wirral scheme. It was in-

tended to shut down the three stations at Birkenhead succes-

sivelv. and to extend the Wallasey plant to 16,000 kW, and
later to 36.000 kW.
Cross-examined by Mr. Lloyd, he said that he thought elec-

trical combination should proceed by the formation in the
first instance of small joint districts, expanding later into

large ones. The Act of 1919 was very different from the
original Bill, and nothing could be done with it as it now
stood. He was called in to advise Walla.sey on January 1.3th,

and did not devise the scheme for Wirral. but had considerably
revised it. The Wallasey Council decided in December to

oppose the Mersey scheme, and suggested that if it were
adopted, the capital station should be built at the expense
of Liverpool; he agreed that the snggestion that Liverpool
should bear the whole cost was contrary to the spirit of the
Act. So far as he knew, none of the urlian district autho-
rities in Wirral supported the Wallasey .scheme. He agreed
that if the best site for the proposed riverside generating
station were found to be on the Cheshire side of the river.

he could not justify his proposal to separate the two areas.

In reply to Sir .Tohn Snell, he said that if. as he believed.

it was not possible to proceed with a large scheme, the best

thing was to go ahead with a smaller one. and link up later.

The chairman expressed some doubt whether, if Wirral were
once given a separate scheme, it would ever join the Lanca-
ghire side without compulsion.
Mr. Hamilton, addressing the Commissioners on behalf of

MesBTR. Lever Bros., declared that they had nothing to do
with the scheme : thev reserved the riffht to do what they
chose with their private property. He did not, .say that they
would never join up with anyone, but the Wallasey scheme
in no way rested on their power station.

The inquiry wns adjourned on Saturday afternoon to a date

to be fixed later, but not to be before the end of February.

The London and Home Counties Scheme.

What follows is a preliminary outline of a scheme proposed

by the Conference of Local Authorities Owning Electricity

Undertakings in Greater I^ondon for the constitution of a

Joint Electricity Authority under the provisions of the Elec-

tricity (Supply) Act, 1919, for the provisionally delimited

London and Home Counties Electricity District.

The district* has a total area of about 1.660 sq. miles: a

population of about 8.000,000; a total assessable value of

^68,663,477; and comprises 160 local authorities and eight

county councils, including the London County Council. The
Conference of Local .Authorities Owning Electricity Under-
takings in Greater London represents, with three exceptions,

the local authorities owning electricity undertakings in the
area, and is working in association with a Conference of

Local Authorities not Owning Electricity Undertakings in

the District. So far as the engineering side of the scheme
i^ concerned, the advisers of the Conference are working in

co-operation with the advisers of the London Countv Council,

a group of nine of the principal London electricity supply

companies, and representatives of certain railway interests.

The following is an outline of the provisions of the scheme
so far as it has been settled. Part I. with Schedule H. pro-

vides for the establishment of a Joint Electricity Authority
for the purpose of promoting, regulating, supervising, im-
proving the supply of. and of supplying electrical energy
within the area. The Authority shall consist of 27 members,
ipnointed as follows : Sixteen by authorised undertakers, i.e.,

eicht by local authorities within and four by local authorities

without the County of London; four by the companies in the

area. Eight by the purchasing authorities, county councils,

and local authorities who are not undertakers, i.e.. three by
the Tj-indon County Council: one by the City of London Cor-

poration : two by the local authorities within and two by
those without the county of London, including county coun-
cils. Finally, three by the Minister of TransDort. representing

railway companies, large consumers, and other interests, in-

cluding labour. .

Concerning the voting power of the members, the twelve
appointed by the local authority undertakers are each to

have one vote, rlu." one additional vote for each complete
million units sold in excess of one million. The four ap-

pointed by local authorities not being undertakers are to each'

have one vote, plus one additional vote for each complete
10.000 of Dopiilation; where the population of any local autho-

ritv is less than 10.000 the voting power for that local

anthoritv shall be exercisable bv the coimcil of the county
within the area of which it is situate, and the voting power
of the county councils shall be limited by the amount of

population included in those areas that have leas than 10,000

population.

Part ,n ,confers upon the Joint Authority all powers, rights,

privileges, and duties as are, or may be, conferred upon
Joint Electricity Authorities under the Electricity (Supply)
Acts, and enables the Joint .Authority particularly to construct
generating stations, main transmission lines, and other works
necessary to give effect to the engineering proposals included
in the scheme ; to acquire undertakings or parts of under-
takings of authorised undertakers and power companies within
the area; and to supply electrical energy within or without the
area of supply. Other clauses deal with other powers and
duties incidental to the various powers enumerated.
Part m deals with provisions as to local undertakings, and

enables the Joint .Authority to fix standards of frequency,
pressure and systems for the transmission, distribution, and
supply of electrical energy within the area, and makes it

necessary to obtain the consent of the Joint Authority for

any extension beyond 10 per cent, of the existing capacity
of the station, but such consent must not be unreasonably
refused or withheld. It also enables the Joint Authority to
require two or more undertakers to carry into effect arrange-
ments for mutual assistance ; to loan capital moneys to autho-
rised undertakers; to give approval to authorised undertakers
to enter into agreements with regard to the sale, lease, man-
agement, maintenance, or working of any local undertaking
or part thereof; and to make representations to the Electricity

Commissioners with a view to a revision of the prices or
methods of charge by any authorised undertakers; together
with other powers incidental to the above-mentioned powers
and duties.

Part TV will, if necessary, deal in detail with land to be
acquired, and works to be constructed, when the engineering
scheme is complete.
Part V contains draft financial clauses in skeleton form

only, and are dependent upon the report of the financial
adviser to the Conference.
Part VI contains clauses conferring on the Joint Authority

miscellaneous powers.
The schedules to the scheme indicate the area covered by

the scheme, as provisionally delimited by the Electricity

Commissioners, and provides for the constitution and pro-
ceedings of the .Joint .Authority. They also contain particnlurs
of the engineering scheme (not vet issued) and regulate the
issue of bills and bonds by the Joint Authority.
The outline of the scheme is .signed by Messrs. Duncan

Watson, chairman of the Conference; C. R. Attlee, chairman
of General Purposes Sub-committee, and Leslie Gordon, town
clerk. Hammer.smith. hon. secretary.

-i.nr.i':
.,»-Elec. Ee7. July 23rd, 1920, p. 106.

The North Wales and Chester Scheme.

We recently abstracted a scheme which has been submitted
bv the Chester Corporation* for the formation of a Joint
Electricitv Authoritv for the provisionally delimited above-
named district. + and we are now able to outline a second
scheme, which is signed bv Mr. H. J. Jack, managing director
oT the Power Co.. which has been put forward for the same
district wherebv application is made to the Electricity Com-
missioners for the extension of the area at present operated
by the North Wales Power it Traction Co.. Ltd., to enable
it to supply the whole of the district as outlined bv the
Flectricity Commissioners, and for the appointment of the
Power Co. as an authorised undertaker for the district, suhiect

to the provisions contained in the Electricitv (Supplv) Act.

1919. Tlie Power Co. bv its Act of Parliament (4 Edward
VII) North Wales Electric Power Act. 1904 (CIi. cr XHT),
is authorised to supply electrical energy within the area

comprising the counties of Carnarvon. Denbigh ^exclusive of

the borough of Wrexham and the rural districts of Wrexham).
Merioneth, and Anglesev.
The Power Co. has since the date of its Act considerably

enlarged its plant and works, and in addition has become
associated with the Aluminium Corporation. Ltd.. which has
also large hydraulic works in operation in North Wales for

fhe generation of electricity, which places the North Wales
Power Co. in a position to supply large qu&ntities of electricitv

in bulk by means of e.h.n. transmission lines to the various

sub-stations shown on the accompanving map, from these

sub-stations the distributors would take their supplies and
distribute in the usual way. The power system at present

extends to some 80 route miles of e.h.p. transmission lines,

with 12,000 kVA of transformer plant in sub-stations, mostly

situated in the counties of Carnarvon and Merioneth.

With regard to the administration, it is proposed that the

constitution of the Power Co. .shall be as set out in the North

Wales Electric Power Act, 1904. and in the memorandum
and articles of association of the North Wales Power and

Traction Co.. Ltd. The Power Co. is at present supplying

certain consumers at a price of lid. per unit, and it is at

present believed that in no case will the price charged exceed

2d. per unit. It is proposed that the Power Co. shall distribute

enerrrv direct where it is found impracticable to arrfipcre ^the

sunnly thfoush any local authority or private undertakint?.

TTie technical portion of the scheme shows the present

system of supplv to be three-phase. 50 periods, transmitted

entirely bv overhead lines at 10.000 and 20.000 volts. It is

proposed to increase the transmitting pressure when necessarv

to 34,600 volts (v' 3x20,000). All new main lines willj)g

~nr,-" • Elec. Rev., .Tan. 14th. 1921, p. 61.

F.'.iri';!^. * Elbc. Rev., July 33rd. 1990, p. 107.



170 THE ELECTRICAL EEVIEW. [voi. 88. no. 2,255, FBBBUi.BT n.isai.

Built for 34,600 volts with the exceptiou of the special lines

conveying blocks of power from DolR&rrog and Maent\vrog

to the eastern distributing centres, a distance of 45/50 miles,

in which cases the transmitting pressure will be 66,000 volts

or higher if necessary. In the western area it is proposed to

contfnue to supply at 10,000 and '20,000 volts until such time

as it is found necessary to change over to the higher pres-

sures. It is proposed for future main transmission lines to

use 0.1 and 0.15 sq. in. bare copper strand, and for the

66.000-volt lines it may be advisable to use steel-aluminium

strand of equivalent sectional area to 0.15 eq. in. copper.

At present there are in operation in the district '21 generat-

ing stations with a total installed capacity of lf).7.S3 kW, the

total units sold in 1919-'2<1 lieing .12.'241,12(j. When a bulk

supply i."* available it i.s suggested that 16 stations shall l)e

discarded and the following hydroelectric stations retained :

Owm Dvli. Dolgarrog, Yale (all company). Chester (Cor-

poration), .Aberystwyth (oil), and Llangollen. The Cwm Dyli.

Beddgelert station has a capacity of 5.500 kW made up of

four 1.000-kW. and one 1..500-kW sets, with an output of

from fi to S million units per annum. The Dolgarrog station.

near Llanrwst (including the works nearing completion), has

are completed. It is estimated that it will be possible to

develop ultimately from the hydraulic power within the

district up to '250 million units per annum. It is not proposed

to ask the Ministry of Transport to construct any of the

foregoing works.

The proposed transmission system extending along the route

<if the t.ondon and North-Western Railway main line, between
(^rewe, Bangor, and Holyhead, as well as tho branch hues
uithin the area, offer facilities for electrification of the rail-

ways should it be deemed advis;ible. It is assumed in all

cases that where a supply in bulk is given, the existing steam,

oil, or gas generating plant will Ije discarded within a reason-

able time thereafter.

It is estimated that, excluding existing customers of the

Power Co., an additional 15 tnillion units per annum will

cover the requirements for the western area. To take full

advantage of the hydro-electric power available in the western

area, it is essential to develop this power on a commercial
basis, and it must be tran.smitted and sold at a reasonable

price in some industrial zone which is within economic trans-

mission distance from the source of power. This is found in

the eastern part of the area at Crewe, Northwich, Wrexham,

Pio. 1.

—

Proposed Tr.ansmission System for the North Wales .\nij Chester Electricity District.

a capacity of 15.200 kW, the plant installed comprising four
1,000-kW d.c. and one 1,200-kW a.c. sets with auxiliary

plant; the output is 64 million units per annum, and the
proposed new plant would have a capacity of 10,000 kW a.c.

Table I shows the new stations it is proposed to construct:—
TABLE I.

Plant
capacity.

Dolgarrog (low head) —
Cwm Dyli (lower area) —
Dolwyddelen 1,500

Maentwrog—first development ... 12,000

second ,. ... 12,000

Totals ... 25.500

Output in

units per an.

7,000.000

3,000,000

7,000,000

30,000,000

30,000,000

77.000,000

The above schemes are estimfited to give an output of 137

million units per annum, with a maximum demand of

36,000 kW under a load factor of about 45 per cent. In
addition there are further hydro schemes within the district

which can be developed, including low-head schemes where
asynchronous generators could be tised. floating on the system,
but which can only be developed aiter the above schemei

Chester, and along the Dee estuary, where the demand for

power is already established and is increasing rapidly.

The consumption of coal per unit in the present generating
stations averages 9.1 lb. per unit. The Power Co.'s scheme
provides for the aboUtion of the consumption of coal, and
will, therefore, save on the present output from the stations

which publish statistics .30.000 tons of fuel per annum; if

the average consumption of coal for the estimated demand
of 134..550,000 units in 19'20 is taken at 5 lb. per unit, the
approximate saving in coal will amount to 300.000 tons per

annum by the operation of this scheme.
The proposed new generating station at Dolgarrog will be

built on a site adjoining the existing power station. It is

designed to house five generating sets, two of which will

operate at 42R r.p.m. on the head of 850 ft. available, and
three sets will run at 600 r.p.m. at a heid of 1,010 ft. Pelton

wheels with single runners and oil-pressure governors, direct

coupled to three-phase alternatt)r9, operating at 6.000 volts.

.50 cycles per se^'ond. will supply current which will be stepped

up to 34.600 and 66.000 volts as required for transmission by
overhead lines within the area. The capacity of the smaller

sets will be 1.'250 kW and of the larger seta 3.500 or 3.000 kW.
Esch alternator will be tied electrically to its itep-np tnuii-
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former, forming one complete unit with Bwitchgear on the
e.h.p. side at 34,(300 volts. The transformers will be S-phase
units, with separate forced-oil cooling system in duphcate

;

each alternator will have its own direct coupled exciter, and
the voltage regulation will be controlled by automatic regula-
tors of the 'firrill type.

The layout of the Maentwrog power station will in general
be similar to that at Dolgarrog. The fii'st development pro-
vides for 12,000 kW, consisting of 4 sets of 3,000 kW each, and
the second development also provides for 12,000 kW and in

this extension larger-sized units would be installed of 4,000 kW
or even 5,000 k\V capacity.

The total capital expenditure is estimated at £4,260,000,
but for the requirements of the first five years £1,810,000
would suffice. The transmission lines it is estimated can be
constructed at the following cost: For 66,000 volts, at £4,000
per mile; 33,000, at £2,500; and 20,000, at £1,500 per mile;
the sub-stations will cost £5 per kW, and the hydraulic
works at Dolgarrog and Cwm Dyli, £785.000.

TABLE n.
Present consumption, 49 million units at lid. = £250,000.
Estimated consumption 1925, 94 million units at l^d.
= £490,000.

Estimated consumption 1930, 134 million units at lid.
= £700.000.

Table 11 shows the estimates of revenue, and in order to

carry out the works contemplated it is proposed that local

authorities shall lend money to the Power Co. and the latter

shall have authority to issue bills or stock. In the event
of the revenue being insufficient in any one year to meet
the interest charge and working expenses, the Power Co.
shall assess the deficiency upon the users of the energy.

CORRESPONDENCE.
LiUtri received by v,t after 5 P.M. ON Tuesday cannot appear until

the following week. Correspondents should forward their communi-
cations at the earliest possible moment. No letter can be published
wnlett we have the writer's name and address in our possession.

Indicating Wattmeter in Remote Position.

In reply to " Inquirer's " question in your issue of January
28th, I developed a method of doing what he wants some
three years ago. and an installation of the necessary apparatus
to show kilowatts, amperes, volts, and synchronism has been
at work ever since between Dunston and Carvdle power sta-

tions on Tyneside, with most satisfactory results, and the
operating engineers find it a most valuable help. In the case
in question the line resistance is 600 ohms, and the method
can be used with considerably higher pilot resistances than
that. The underlying principle is the transmission to the
remote point, where indication is required, of a minute
direct current obtained from thermo couples suitably con-
nected, acted on by heaters energised by a definite fraction
of the alternating current to be measured. For '" current

"

the arrangement is simple^ being a combination of current
transformer and heater with ten small thermo-junctions in

series at the transmitting end, giving at full output about
40 mV. At the receiving end is a " Pattern Pv " Paul uni-
pivot galvanometer of ample sensitivity to give full-scale de-
flection with the above e.m.f. and line resistance, and yet a
thoroughly robust instrument for commercial switchboard use.

Embodied in the heater circuit is an automatic cut-out of
specially quick-acting type to effectually protect the heater
in case of overload or short-circuit on the power line.

For transmitting u true indication of kilowatts the current
transformer at the transmitting end has two secondary wind-
ings of similar characteristics. One of these is connected to
a heater as before, the other to a similar one, so that at any
moment these currents traverse the heaters in opposite direc-
tions. The voltage required to give a true indication, in the
correct phase relation, is applied to the same two heaters in
series. The two relative banks of thermocouples are then
connected in opposition, and the resultant e.mf. is directly
proportional to the a.c. power. This method is practicable and
accurate right down to zero power factor.
Adaptations of this general method can be used to give

remote indication of " wattless power," power factor, or
synchronism; also, of course, voltage, though usually that
can be done electrostatically. The general method is covered
by patent No. 119,388, of which the Cambridge & Paul In-
steument Co. are the sole licensees.

E. Fawssett.
Ridmg Mill,

Northumberland.
Fehruaru Ind, 1921.

On Statutory Eartliing : Some Criticisms.

We have read the article under the above heading in vour
issue of January 28th with great interest, and in the main
we agree with your contributor's remarks.
As originators of the steel conduit system of electrical

wiring, it has constantly been our aim to make the system

as perfect as is possible for the varying conditions met with
in installations, and we have always recognised the absolute
necessity of the screwed system being electrically continuous
throughout, so that efficient earthing can be obtained.
Your correspondent's criticism of conduit fittings and tubes

having threads choked with enamel is undoubtedly justified,

and is applicable to a number of the cheaper makes of conduits
and conduit fittings now on the market.
General condemnation of the screwed conduit system on

this account is, however, unfair and misleading, and can only
indicate Mr. Lee's experience with the inferior grades of

material. The invariable practice in the manufacture of

Simplex conduits and conduit fittings is to cut all threads
after enamelling; consequently they are always clean and free

from enamel, and electrical continuity is assured.
With regard to the non-screwed systems of conduit wiring,

it is, of course, agreed that the use of these slip systems has
a somewhat limited field, but very many satisfactory installa-

tions have been carried out in slip conduit with the use of

Simplex grip continuity nipples and screwed fittings. When
carefully installed, this system provides perfect electrical

continuity, and the continual increase in its use would appear
to be a sufficient reply to vuur contributor's opinion that
" it would not be very surprising if in the near future the
further use of conduit, the chief advantage of which is that
of cheapness, were abandoned."
The statement repeated above relating to " cheapness

"

also calls for comment. We do not think a claim has ever
been formulated to the effect that the conduit system

—

whether socket, grin, or screwed—is relatively cheaper than
other systems of wiring, at any rnte. not in first cost. The
advantages claimed are that complete mechanical protection
is afforded to insulated conductors. s.Tfety from fire, ease of

erection, and in properly desisned installations, facility of
inspection for renairs or alt^-rations. Furthermore, the con-
duit .system is the onlv suitable one for installations where
the conductors are \\nh\e to mechanical iniury. and it cannot
be disputed that it has a much longer life than any other
system.
The remarks and criticisms relating to earthine clins are.

verv interesting, but we will forgo anv disru.osion on this

subject nntil we have read the conclusion of the article in

question.

Simplex Conduits, Ltd.
Birmingham.
February 1st, 1921.

A Testlnf( Coil for Sliort Cireuits.

As one of your correspondents is asking for the desien of «
testinc coil f^r locatircr short circuits in stator and rotor coiln

fixed in position, I wish to bring the following device to his
notice.

Tn cr'nptrp'-tion it really consists of <* number of laminnted
nlntes holted together. As shown, when it is completed it

takes the shape of a pole niece of a d.c. generator. Tt i«

wound with a coil of wire having a suitable resistance for the

SmcLE PMASe
A.C.SOfi/'LY

supply voltage applied to the coil ; the supply, of course, must
be single-phase a.c. For exploring the stator coils, the pole

pieces could be shaped as shown by the dotted lines.

A short circuit or an intermittent short circuit soon makei
itself apparent by local heating.

T. D. Spark, M.I.M.E., A.M.I.E.E.
Whitehaven.
January QSth, 1921.

Pulverised Coal and Colloidal Fuel.

The short article written bv " Imperial " which appears in

your issue for December 24th has been forwarded to mo in

America.
I greatly spnreciBte the very fair criticism of my report and

Iron and Steel Institute paper, and welcome the prominence
your writer gives to this question of making full use of a
f'V'it.em by which cnrbonacenus fuels can be conveniently ap-
plied and great economies effected thereby in a great many
instances.

I do not refnte the statemept that T sm an enthusinsti" sup-
porter of the general use of hiffh- npd low-grade solid fuel in

pnlverised form, for I have Keen the success attsiined in this
directi'^n in Araericn and believe ip the future of thin flvstem

throughout the world, more especiallv in countries where coal

prices have risen to such unprecedented figures, and whora
vast quantities of poor grade coals are available.
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I must, however, take exception to the intimation that I am
" biased " towards pulverised coal, per »e, or that I favour any
•ystem or type of plant which is not the best and most efficient

under the circumstances appertjiining to any particular appli-

cation.

[n setting out upon my quest for information in 1918, I did

no purely in response to a desire to find out whether there was
anything in pulverised coal. I knew practically nothing of the

subject at that time, and had it not been for my offer that my
investigation would be carried out without expense to the
country. I doubt whether I should have received facilities to

visit America in March, 1918.

I hope that in the revised report, which will be available

shortly, apparent inaccuracies and anomalies in the present re-

port will be eliminated.
It was most difficult, and in cases impossible, to obtain accu-

rate or connected data relating to actual costs of operation or

running expenses, savings, &c.. upon my first visit, but durint,'

the two years which have since elapsed further progress has
been made, and my friends in America have supplied me with
additional facts, figures, and opinions, so that in the revised

edition of the Report the whole subject will be brought up-
to-date.

I. myself, would like to see the information given in the

Iron and Steel Institute paper incorporated in one cover with
the Fuel Research Board Report, but this presumably cannot
be accomplished.
In conclusion, I would thank " Imperial " for bis open sup-

port of my object in giving as much authentic information as

possible to the public on this most important national question,

and trust that by putting on record the history and present-day
practice regarding pulverised coal plant and applications, I

shall have been, to some extent, instrumental in this future
.<iaving of valuable high-quality coal, considerable economy of

labour and costs of metal losses, increased steam production
per unit of fuel, and the utilisation of low-grade fuel deposits

npw unworked.
Leonard Harvev.

New York, U.S.A.
January lith, 1921,

.4 Flashing I>roblem.

A series-interpole reversing motor flashes badly when run-
ning in one direction, but the flashing can be stopped' by alter-

ing the brush position. When, however, the motor is run in

the opposite direction, the flashing takes place as before.

Tlie machine is correctly connected, and runs sparkless either

on load or no load in one direction. If a motor of the above
description flashed when running both clockwise and anti-

clock'wise. I could understand the, trouble, but with the fault

in question I am at present
'

Dense.
Februaru oth. 1931. . , .

• <

'

Charging Batteries for Motor Cars.

'Referring to Messrs. Rootes's letter of January 28th inst.. 1

have alwavs found it best to make up such boards mvself.

Provided that energy is purchased at a low rate, the most
adaptable method seems to be bv independent resistances,

allowing cells of the same charging rate to be charged in

series, the number of .separate resistances being determined
by the number of charging rates required. Built up of

radiator units, for' instance, it could be constructed by the
parage electrician ifi a very short time. A simple board I

CiiT our A
D.R SW/rCH

-AAAAAAA/^

-AAAA/VvXA—

—AAW\A/\A-

l-i- (—

)

made up some 12 months ago (see diagram) as a temporary
source of current for charging small cells and v.d. testing of
armatures, &c., has proved so successful that it has not yet
been replaced. Having enclosed' one of the resistanc'es in a
sheet iron box, I can at the same' time bake re-winds or dry
out damp armatures. The resistance Units in this case are
230-V Belling fire bars.

•'

I look forward to suggestions from your readers about
methods employing a motor-generator. The only one occurring

to me as likely is by adapting the " C. M. B." booster, bjr

using with auxiliary brushes on the generator half of the com-
mutator for each voltage.

Cells in series with i ( + ) and (-) charge at 2 amperes.
., ., „ ,, 2 (-t-) ., (-) „ .. 4

„ 2 {+) „ (-)
with S closed ., ., 8 ,,

Car Lighting I'.lectrician.

Maidstone.
January 'diet, 1921.

We should be pleased to furnish Messrs. Bootes, Ltd., with
particulars of our charging board for use on d.c. mains.
With this board we are able to charge, say, six batteries at
one time, having various charging rates, the current consump-
tion amounting to the charging rate of the largest battery.
ITie board is inexpensive and simple in operation.

£. & C. Gates, Ltd.,
CHARLKS G.^TBb,

Norwich. Managing Director.
January Slsi, 1921.

Shop Displays.

I have been much interested in reading the letters uuder
the above heading appearing in your valuable journal during
the last few weeks, ihe Electrical Contractors' Association i!>.

as its name implies, an association formed for the protection
of the electrical contractor. It may be of interest to some of

your correspondents to know that we have as members the
principal electrical contractors in every large town in this

country, as tor instance : Bradford (Yorkshire) 45 members,
Manchester 120 member.s, Liverpool b(J members, Birmingham
30 members. Leicester 16 members, London 170 members. &c.

I suppose electrical shopkeepers generally are not electrical

contractors, but principally shopkeepers selling electrical goods
as a side line who really take the business which the electrical

contractor who carries out the installation work should have.
The " Year Book " published by the Electrical Contractors'

.Association will give all who apply for a copy sufficient proof
that the Electrical Contractors' Association is very much alive,

and that but for the work it has done very many electrical

contractors would not be able to carry on their businesses.

We shall at all times be only too pleased to give information
about membership, and what it means to the electrical con-

tractor.

In conclusion, I may say that I have met personally hundreds
of our members and have yet to find the dissatisfied ones. I

can only think they exist in the imagination, of one or two
disappointed individuals.

W. A. Shaw,
Chairman, Propagandist Committee (B.C.A.I.).

London

.

February 1th, 1921. ,

The Life of Metallic-filament Lamps.

We have read with interest the correspondence on the

above, and while in the cases mentioned it is not stated under
what conditions the lamps were burned, i.e., whether bare
or in fittings, it is well known that temperature, and therefore

ventilation, has an enormous effect on their life.

We have found in a large number of cases that lamps
are under-rated, and when used on a supply which is slightly

above the normal voltage, last a very short time for this one
reason only.

What appears, however, to be the general cause of lamp
failure is vibration, which .seems to be much more detrimental

to the ha If-watt type lamps than to the ordinary metal filament

ones, and in this connection it is now being universally recog-

nised that the Ross patent anti-vibration disks which we are

supplying in very large numbers, both for our own and other

fittings, increase in many cases the life of the lamp by over

100 per cent. These disks enable even small-wattage half-watt

type lumps to be used on cranes, in ships' engine rooms, fol"

street lighting where raising and lowering gears are used, and
in many cases where it is otherwise impossible for even metal
filament lamps to be used.

Our experience proves very conclusively that there are few,

if any, cases where it is necessary to consider carbon lamps.

Fnr Engineering & Lighting Equipment Co., Ltd.,
W. Bird,

St. Albans. Director.

February Srd, 1921.

I have just read with interest the letter of your correspon-

dent "
.T. W. H." of January 19th. and being deeply interested

in lamp manufacture should appreciate a little further infor-

mation of his experiences.

It is a strange thing that of the thousands ot consumers of

electric lamps on a large scale there should be so few who
have had the unfortunate experience of " J. W. H." and
" Dudlux." It is perfectly obvious that a manufacturer could

not possibly keep in business if he turned out poor quality

lamps, such as suggested by your correspondents; and I can
only assume that by some misfortune poor lamps are being pur-

chased.
Such adverse criticism of the performance of the modM'n

metallic-filament lamp is an injustice to the trade, and cannot
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be left unchallenged. Lamps cannot be guaranteed for life in-

dividually—the reason for this should not require amplification

—but. avei'age figures can be relied upon ; and any consumer
who .has reason to believe he is not getting fair service can

always, at trilling cost, call upon the National Physical Labora-
tory to corroborate his belief. The latter is a course which
should be quite unnecessary, but one which is bound to give

satisfaction one way or the other.

F. J. H.
, February 1th, 1921.

A Slide^Rule Experience.

Having recently to carry out a number of volt drop calcu-

lations for cables of various sizes and capacities, I utilised the
services of a Faber slide rule, pattern No. 378, fitted with
dynamo and motor efficiency scales and loss of potential scales.

It was with the latter that I carried out the calculations,

and on completion I discovered that my results were in error
tu the extent of approximately 100 per cent.

To take a concrete instance, 100 yards of .06 sq. ia. (nominal
area) copper conductor has a resistance of .04002 ohm (CM.A.
standards), which, if carrving a direct current of 60 amperes,
the volt drop E = .04002x50 = 2 volts. Applying this to the
Faber rule, taking 100 yards as 91 metres and .06 sq. in. as
38.75 sq. millimetres, the result obtained is 4.1 volts. Faber's
formula in this case is :

—
Y , , . ' Current in Am lucres X length in metres

. \j^

28.7 (copper constant) x cross section in sq. mm.
It woulu seem that the result obtained under this operation

is intended to give the total volt drop for lead and return,

although It IS distinctly stated in instructions supphed with
the rule that the operation refers to a simple copper lead

with direct current or alternating current free from induction.

It would be interesting to hear if any of your readers have
noticed this error.

Leslie E. Toplis.

Giasgow.
February ith, 1921.

A False Report.

Doubtless the attention of many electrical engineers will

have been drawn to a case of a youth at Palmers Green found
dead in his bath, and as reported in the papers, the general
impression given by the head-lines and brief report is that,

the cause of death was, or probably was, electric shock from
u portable heater. .

The reports were so conflicting, and the matter is of such
importance, that I have made inquiries, and although it is

probably impossible to overtake the impression created in the

mind of the public, I think electrical engineers should be put
in possession of the facts so that they may answer anyone
who raises this case in future.

. At the first inquest, the medical evidence briefly was that

as a small electric heater was found in the bath after the
body had been removed, the presumption was electric shock,
a presumption based on no technical evidence or investigation,

and. apparently put forward because at that time no other
cause had been found. .\t the adjourned inquest Dr. SpilsDury,

the Home Office expert, who had in the meantime been called

in. stated that the cause of death was the existence of the
condition known as " status lymphaticus." and he found no-
evidence of electric current having passed through the body.
He added that this condition made sudden death possible from
the slightest shock, such as fright or sudden immersion in

hot or cold water. Unfortunately this use of the word
" shock," which in medicine has a general meaning, was no
doubt interpreted by the reporters to suggest electric shock.

No witness was able to say that the heater was in the
bath before the body was lifted out, and the coroner, in

summing up, pointed this out; and with reference to statements
made at the first inquest about burns on the body, Dr.
Spilsbury stated that these were made after death, in fact,

in the effort to re-suscitate by application of heat. Expert elec-

trical evidence was given disproving the theory originally put
forward.

It is evident, therefore, that Dr. Spilsbury was quite clear

on the cause of death, and the fact that the predisposing
cause was not equally clear does not affect the issue, which
is that the suggestion of death from electric shock had no
existence except as an hypothesis put forward to cover ignor-

ance of the real cause;

Llewelyn B. Atkinson, M.LE.E.
London.
January 31s(, 1921.

The Reduction in Price of Lamps.

I should be glad if you would find space in your valued
columns for' a few remarks concerning the unfairness of the
Electric Lamp Manufacturers' Association. Undoubtedly its

members have for some time past had the intention of re-

ducing the price of lamps to the public. This intention
they no doubt kept a secret, giving no intimation to the trade,
but helping retailers to pile up their stock at the old prices.

And to-day. after announcing to the pubfic the big reductions
is lampt, they send out a circular letter that a 12i per cent.

rebate will be allowed on lamps invoiced in January. This is,

of course, very kind of them, but what about rebate on lamps
purchased prior to January and stiU in stock? Not a word.
One can now understand why one of the E.L.M.A. mem-

bers was offering prizes to his representatives for lamp sale*

up to December, 1920.

However, we must hear what the E.L.M.A., with which
we have communicated, and other retailers have to say in tha
matter.

R. J. Scarborough,
North Finchley. Scahborouqh, Mitchell & Go.
februari/ 1»(, 1921.

Electricity Supply from Surplus Sources.

The subject upon which Mr. Pain writes in your issue of

the '4th inst. is one of immense importance from the point
of view of coal conservation.

In spite of the great increase in the cost of coal, Uttle

effort seems to be made to further its more economical utilisa-

tion. The habit of " passing it on to the consumer " has
become chronic, and all that most people can suggest is the
super-station that is designed to perpetuate what Mr. Pain
aptly calls the " ghastly waste involved in discarding 60 per

cent, of the heat of the fuel with the cooling water." It is

really about 50 per cent., but even if it is only 30 per cent.

it is bad enough.
There are innumerable cases where waste heat from the

power station can be used in industries, and the other way
round, namely, industries requiring a large amount of heat
and a small amount of power, could generate as much power
as is represented by their heat requirements and feed the
surplus power into the public mains.
A coal merchant was in my otfice yesterday chuckling over

a factory recently changed from steam plant (with utilisation

of exhaust steam for factory purposes) to electric power from
the mains. They u.se live steam now, but buy from him as
much coal as they did previously, and as he supplies the

local power station as well, he gets the extra business repre-

sented by the power supplied to the factory—a splendid

example of conservation of fuel aided and abetted by the

electricity supply station

!

.

An almost ideal example of conservation of fuel is to be
found in a remote town in Essex, where a local timber works
gasify their wood refuse and have installed a gas engine-driven

electric plant. They generate nearly- 1,(KK) h.p., three-fifths

of which goes out of their works to light the town and supply

power to other power users. Not a ton of coal is burnt, and
over a period of ten years it is found that 3 lb. of this refuse

produces a b.h.p.-hour. and the plant is extended nearly

every year.

I know another town where the staple industry produces
wood refuse in great quantities, and where, after great efforts,

the local power users have been induced to install electric

motors and practically give away their wood refuse. Some
of the latter is burned under the boilers at the local power
station. I would not quarrel with this arrangement provided

the local electricity supply people had the inteUigence to con-

tract for the whole of the wood refuse and gasify it and make
the best use of it. but instead of that they burn it, and use

about 15 lb. per Id.h.p.-hour instead of 3 lb., and use quantities

of coal in addition.

In another case the local supply people use oil engines,

and are. therefore, unable to burn any of the wood refuse.

I have on hand at the present time plans for what I imagine

will show some rather remarkable results in thermal effi-

ciency. The plant will consist of a steam electric power
station for the manufacture of cyananiide for producing
fertilisers for a group of sugar growers, whose refineries will'

adjoin the power station and absorb the waste steam heat,

some of which will be supplied above atmospheric pressure.

Unless the steam electric station can work somewhat on

these lines it is not justified, chiefly because it is a coal

waster, and I maintain that a coal-wasting plant is bad
engineering.
The other day a central-station engineer told me with pride

that he had brought his coal consumption down to 2t lb.

per kWh— " very near the super-station." As I had inspected

a few days before a little 700-h.p. gas pumpmg plant working

on a wretched load factor and doing a b.h.p.-hour on 0.9 lb.

of coal. I could not work up much enthusiasm for his 2i lb.

per kWh.
A. Hugh Seabrook.

London.
February Sth. 1921.

Trade with Brazil.—The new British Ambassador to

Brazil, Sir John Tilley, K.C.M.G., C.B., attended the meetinfr of

the Overseas Committee of the F.B.T., on J.vQuary 27tb. He
solicited the views of the members of the Committee with regard

to the diflicult'ea experienced by British manufacturers trading in

Brazil, and, aeoordin? to the Bulletin of the Federation, he

promised to do all ia his power to encourage a closer trade

relationship between that country and Great Britain, and to

endeavour to secure the removal of several disabilities under whicit

British manufacturers are at present labourinff.
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THE ELECTRICAL WHOLESALERS-
FEDERATION.

On Wcduesday, last week, at the Hotel Kussell, the uuuual

general meeting of the Federation took place, in private. At

midday the proceedings were .suspended for luncheon, to

which the Press was invited. Mr. A. .\lbrecht, the chairman,

presided, and in proposing the toast of " Kindred .-Vs.socia-

tions," said it was the lirst occa.sion on which guests had
been present. The Federation was formed in l'Jl-1 to safeguard

the interests of the wholesalers' branch of the electrical in-

dustry ; the factor was formerly looked upon as a parasite,

hut to-day it was recognised that he could give very important
assistance to both manufacturer and contractor. They began
by setting their house in order; their rules admitted only

genuine wholesalers who carried stocks, and strict inquiries

were made into the stability of new applicants for member-
ship. All wiring interests were eliminated. They were a

small body, but their numbers were increasiug, and they
rejected more applications for admission than they granted.

They were now tackling the problems which affected other

bodies also, and he oflered a special welcome to Mr. LI. B.
Atkinson as representing the Cable Makers' Association

;

a year ago the two associations had formulated an agreement,
which had worked so well that although the Federation had
appointed a " Complaints Committee. " it had never been
called together. He also welcomed Mr. Edgcombe, of the

Electric Lamp Manufacturers' Association, expressing the hope
that the latter would recognise that the labourer was worthy of

his hire, and that the difl'erences between the Federation and
the Association would soon be adjusted ; he pointed out that
recent amalgamations had been directed towards concentrating
control and cheapening production, but none of them towards
improving distribution—a very important consideration. To
Mr. Collin.son. president of the Electrical Contractors' Associa-

tion, he also extended a welcome, remarking that their asso-

ciations had many matters in common, and they would
shortly meet to discuss them; the possibility that a consumer

iinild buy electrical goods more cheaply than a contractor wa»
a disgrace to the industry. In conclusion, he declared that

the Federation worked in no selfish spirit, but aimed at co-

op»^ration and good fellowship and the welfare of the whole
industry.

Ln responding. Mr. Atkinso.\ claimed that the Institution of

Electrical Engineers was now fulfilling the needs both ot the
industry and of electrical science. The Cable Makers' Asso-
iiation was equally fulfilling very useful functions to its own
members and to the industry, and was a pattern of what
a manufacturers' trade association should be; i.s lelations with
the Federation were most cordial, and both parties had
benefited by the working of the agreement.

.Mr. J. E. Edgixjombe said the commercial side was the
backbone of the industry, and referred to the recent reduc-
tion in price of lamps, which vsouki greatly accelerate business.

The interests of the manufacturers and the wholesalers were
practically identical ; the Lamp Manufacturers' Association had
lately been in conference with the Federation, and was always
pleased to discuss matters which concerned both sides.

Mr. CoLLi.NSO.N emphasised the necessity of getting together
and dissipating difficulties. A line should be drawn between
the .utivities of the contractor and the wholesaler; it was
largely a question of discounts, and he hoped their coming
meeting would smooth away their differences. Approving of

the reduction in price of lamps, he suggested that as rubber,
copper, and cotton had fallen in price, the time was ripe for

the cable makers t<i admit the buyer to a share in those
reductions.

The Chairman, on behalf of the Federation, presented to

Mr. A. G. Beaver, the hon. secretary, a cheque for 100 guineas
as a token of their high appreciation of his indefatigable
labours and ambitious schemes.
Mr. Beaver, in acknowledging the gift, said that his work

for the Federation was a real pleasure, and he valued their

goodwill above all else.

Mr. H. BoDEN, in proposing a vote of thanks to the chair-

man, described the Federation as a brotherhood, linking
together the manufacturers and the contractors ; and Mr.
Albrecht, in responding, acknowledged the invaluable help
afforded him by the Management Committee.

BUSINESS NOTES.

The " Trump " Electric Soldering Iron. — Wltli
reference to our description of the above new device in our last

issne, it should be pointed out that the light-weierht iron takes
f5 A, or 150 W on a lOO-V circuit, and not 2'7 A., or 270 W,
which figures apply to the heavy-weight iron.

Company Liquidations.

—

Traffoed Power and Light
Supply (1902), Ltd.—Meeting of members will be held at

60 and 62, Spring Gardens, Manchester, on March 7th, to hear an
account of the winding-up from the liquidator.

Grassington Electric Supply Co , Ltd. — Winding-up
voluntarily. Liquidator, Mr. G. J. Harker, of Grassington, Shipton.
A meeting of creditors is called for February 16th, at the Wilson
Arms Hotel, Grassington.
Levburn Electric Supply Co. Ltd.—A meeting- of members

is called for March 14th, at the reeristered offices of the company,
Leyburn, to hear an account of the winding-up from the liquidator,
Mr. F. Dobson.

Bankruptcy Proceedings.—George Wm. Lester, elec-

trical engineer, formerly trading as Lester & Browne, at

44-6, Surbiton Road, Kingston.—A sitting of the London Bank-
ruptcy Court was appointed to be held on February 4th. before
Mr Registrar Francke, for the public examination. 'The receiving
order was made on October 30th, upon the petition of Johnson and
Phillips, Ltd., and accounts have been lodged showing: total

liabilities £1,903 18s. (unsecured, £1,823 ISs.), and no available
assets. Mr. Garton, Official Receiver, reported that the cash and
goods accounts ordered on the last occasion had not yet been lodged,
and the sitting was further adjourned till April 8th. Appended is

a list of the principal creditors ;

—

Johnson & Phillips
Stella Lamp Co., Ltd.
Siemens Bros., Ltd.
Western Electric Co.
Walker, E.J.
International Electric Co.
Oriental Tube Co
Prior Watson ^ Co.
Pope's Electric Lamp Co.
Treloar & Sons

Union Cable Co., Ltd. ..

Wynne. G E. L. .

Studd & Millington, Ltd.
"Electrical Review," Ltd.
Northcott, W. H.
Shcnton & Co., Ltd.
Newman Electric Co.
Belling* Co
Browne, W. F 25

George Dolby, electrician, 39, East Marsh Street, and 129, Free-
man Street, Great Grimsby.—The following ate creditors in this

case :

—

Peadle * Co., Ltd. .. .. £78 General Electric Co M'j
Edison Swan Electric Co. . . 42 Geipel & Co., Ltd. ... 16
Dolby, Mrs 760 Siemens Bros. ,V Co., Ltd. ..33iI54

James Shkrred Desley, tradinjr as Danley and Co., 69, Reerent
Street, Cheltenham, electrician and cycle dealer.—The first meeting of
the creditors was held on February 3rd. at Cheltenham. The state-

ment of affairs showed unsecured liabilities £111, while the gross
amounted to £38, from which had to be deducted preferential assets

claims, £20. Debtor attributed his position to want of capital.

loss on contracts, bad trade, and not having a practical knowledge
of the business. No resolution was passed, and the matter was
left with the Official Receiver. The public examination of the
debtor was held on February 3rd. The examination was closed.

J. W. Gladwin, electrical engineer, 81, Bnrcot Road, and
lA, Meersbrook Park Road, Sheffield.—First meeting, February 1 1th.

Public examination, March 3rd. Both at Sheffield.

W. Drysdale, electrician, 2t,Paxton Street, Barrow-in-Fumesf.
—Trustee, Mr. H. Mossop, Ramsden Square, Barrow-in Fumess.

Dissolutions of Partnersliip. — Soho Electrical
Works, electrical engineers, 125, Islington. Liverpool.—Mr. F. S.

Ormonde and Mr. N. Silverstone have disiolved partnership. Mr.
F. S. Ormonde will attend to debts.

Fennell & Forrester, electrical engineers. 48, Queen's Roai,
Nuneaton.—Messrs. W. W. Fennell and G. C. Forrester have dis-

S)lvel partnership. Mr. Fennell will attend to debts and continue
the business under the same style.

Trade Announcements.

—

Wright & Son, general
engineers, of Edprware, Middlesex, who have been established since

1864, and are Government stampers and contractors, are now
soliciting inquiries from electrical manufacturers, for pressin^j,

components, press-tools, c&c. Mr. G. G. Ilazird, who is manager
and secretary to the company, has been engaged in the London
electrical industry since 1903, and for 10 years was London repre-
sentative of Siemens Bros.

Messrs. Electrical Utilities, Ltd., have appointed the
foliowingr firms to represent them :—Mr. H. H. Hopkins, of 16.

John Dalton Street, Manchester (for Lancashire, Cheshire, and
North Wales) ; Messrs. H. R. Herring .t Co., of 10, Windsor Place,

Cardiff (for South Wales, Monmouth, Hereford, and Gloucester).
Messrs. Johnson & Phillips, Ltd., have just opened a branch

office in Bristol, at 1, Nelson Street (Telephone No. 2499), where
they will carry stocks of cables, wires and accessories.

Mr. F. Husband informs us that his proposed representation
of Messrs. Fillery Frcres A: Cie., of Paris, has fallen through, as
the firm are shortly opening a department in London to give
delivery from stock.

Messrs. Switchgear & Cowans, Ltd., have now removed to
their new works at Elsinore Road, Old Trafford, Manchester.
Telephone number :

" Trafford Park 597." Telegrams :
" Control,

Manchester."
The Scientific Inventions Syndicate, Ltd., of 12. Tatham

Road, Stonebridge Park. N.W. 10, has removed to 4, Dyer's
Buildings, Holborn Bars, E.C.

Catalogues and Lists.—The Edisox Swan Electric
Co., Ltd., Ponders lEnd, Middlesex.—A short circular letter noti-

fying reductions in the prices of " Royal Ediswan " gasfilled and
vacuum lamps.

List No. E.M. 206, '' Massajre and Radiant Heat " (28 pp.), a well-

illustrated catalogue of electro-medical appiuratus, including
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portable vibrators, Schnee hatha, radiant heat bathi, .tc. List

No. E.M. 207, "Diathermy and High Frequency" (Ifi pp.). This
'

inolades illnstrations and descriptions of electrodes, cond'jnsation

couohea, and a diathermy amd high-frequency attachment for

use with coils of X-ray installations. Both catalogues are fully

priced.

The Curtis Manukactubing Co., Conduit Place, Paddington,

W. 2.—An illustrated folder giving details and prices of " Celec
"

" dimmers " for kinemas, &c.

Depot Industbiel Junod, Geneve-Carouge. Switzerland.—An
iUustrated leaflet in French, English. Overman, Italian, and Spanish
dealing with a small table fan.

Harwol Specialties Co., 51, Oldhall Street, Liverpool.—An
illustrated leaflet dealing with a very small and compact self-

generating electric pocket lamp.
The Electrical Apparatus Co., Ltd., Vauxhall Works, South

Lambeth Road, S.W. 8.—Leaflet H 55, illustrating and describing

reversing starters for squirrel-cage motors—two and three-phase.

Fully priced.

The Newman Electrical Co., 64, Newman Street, W. 1.

—

Four leaflets : (a) " Xuoo ' artistic opal bowl fittings : (S) net price-

list of wood blocks; (c) "Nuco" alabaster bowl fittings; and
(rf) a price-list of lighting accessories, including holders, wall plugs,

switches, &c.

The Stanton Ironwobks Co., Ltd., Stanton-by-Dale, near
Nottingham.—An illustrated folder giving detaUs of oast-iron

pipes of various sizes and types. A calendar for Febriiary is

included.

The Midland Electric Manufacturing Co., Ltd., Barford

Street, Birmingham.—"The M.E.M. Message "—an interesting

jc'ilet describing the methods of design, manufacture, and sale of

ironclad switch and fuse gear by the firm. Views of the offices

and factory appear, as well as illustrations of the switchgear

manufactured.
The Sun Electrical Co., Ltd., 118-120, Charing Cross Koad,

W.C. 2.—List No. 323, giving detaDs of reduced prices for various

types of vacuum and gasfilled lamps. Also a leaflet Q\o. 322)

illustrating " Sunco " British porcelain, one, two, and three-way

connectors.

Messrs. Rayner & Heald, Ltd., Duke Street, Derby.—A fully-

illustrated list (16 pp.) giving details of two- and three-phase

induction motors with rotor starters and control gear.

The General Electric Co., Ltd., 67, Queen Victoria Street.

E.C. 4.— Leaflets Nos. S2,370 and 2,385, also a small folder giving

the revised prices for G.E.C. " Osram " vacuum and gasfilled lamps.

Leaflet No. F I 2,462, dealing with 'Benjamin R-L-M ' standard

dispersive reflectors ; illustrated and priced. Leaflet No. F 2,480.

containing a special offer (to the trade only) of electric light flttings

and accessories at reduced prices during the month of February

only. The list includes bowl fittings, electroliers, shades, table

standards, and lanterns.

Section E (2), illustrating and describing small transformers

and auto-transformers, single and three-phase, oil and air-cooled ;

prices are given. Section P (6), dealing with large single- and
three-phase transformers, giving illustrations and dimensioned
drawings.
Messrs. Saoab-Richabds, Ltd., Woodbottom Works, Luddenden-

foot, Yorks.—An illustrated booklet giving particulars of " Emcos "

electrical mercurial cut-outs.

Me.ssrs. Simpson, Bakeb & Co., 4, St. Augustine's Place, Tram-
way Centre, Bristol.—Stock list (24 pp.) and net price list (8 pp.)
of electrical accessories, including switches, cut-outs, holders,

wires, &c.

Messrs. Dieny & Lucas, 329, High Holborn, W.C. 1.—An
illustrated pamphlet giving particulars of "Adhex" patent
belting, and a reprint from Tlie Engineer on the same subject.

Messrs. W. H. Pease & Co., 8, Southampton Row, W.C. 2

(agents for William Foster & Co , Ltd.).—An iUustrated leaflet

advertising Foster steam wagons.
Messrs. Jones & Pordes, 8, Crawford Passage, Farringdon

Road, E.C. 1.—A letter announcing that a complete bell set has

been placed on the market. The sets include bell, battery, leads,

and fittings.

The British Aluminium Co., Ltd., 109, Queen Victoria

Street, E.C. 4.—An interesting little booklet giving illustrations of

a number of applications of aluminium to automobile construction,

electric transmission systems, domestic utensUs &c.

The Bell Electrical Co. (Northern), Ltd., Palatine
Chambers, Market Street, Halifax,—A leaflet dealing with
" Emoos " mercury cut-outs with hardwood cases. Priced,

Development of Trade with China.— The Times
mentions the formation of a chartered corporation to' develop
British trade with China. It is not intended to call for sub-

scriptions from the public at the present time. British manu-
facturers, however, are to be given the opportunity of subscribing

for founders' shares, with which capital the business of the
corporation will be commenced. Afterwards, when the affairs of

the corporation have been placed on a sound footing as a going
concern, the public, both in China and Great Britain, will be
invited to subscribe for ordinary shares. One of the principal

features of the corporation will be equal opportunities for all repre-

sentative Chinese and British manufacturing and trading concerns
either in the direction of obtaining from the corporation technical

and financial assistance for setting up works and factories of all

kinds in China or as to the best means for the disposal of British

home-made products in the markets of China. The formation of

the corporation has been largely due to the efforts of Major
Nathan (of the Kailan Mining Administration) and Mr. H. E.

Metcalf , of Messrs. Babcock & Wilcox.

Book Notices.—The Cambridge TTaiverBity Press hopes to

publish by next October the first of a series of monographs on
recent developments of physics, which shall serve as supplements to

Dr. N. R. Campbell's " Modern Electrical Theory." It is difficult

to keep such a book abreast of the times by means of new editions
;

accordingly, the plan is proposed of issuing monographs, each
corresponding roughly to a chapter of the book, the collection of

which will in due course replace the book. The monographs will

be edited by Dr. Campbell, but he will not write all of them. The
authors will not be, however, experts in the branches of physics

concerned, for it is felt that a critical survey of a subject, such as

is appropriate to a text-book, is more easily adopted by those who
have not made important contributions towards it. The first

three monographs of the series will deal with Spectra, the Quantum
Theory of Energy, and the Constitution of Atoms and Molecules.

" The Electrical Power Engineer." Vol. II., Nos. 6, December,
1920, and 7, January, 1921. Price 4d. The December number
includes, among many other interesting items, the " Colchester

"

award and reports of proceedings at the branches of the E.P.E.A.

The January issue is particularly interesting, as it deals with the

"crisis" which occurred in connection with the award of the

National Joint Board. " Poeticus" contributes an amusing skit on
th? ways of local Councils in dealing with such matters.

Scientific Paper of the U.S. Bureau of Standards, No. 405, " A
Simple Portable Instrument for the Absolute Measurement of

Reflection and Transmission." (6 pp.) Washington : Government
Printing Office. Price 5 cents.—In the instrument described, a

small integrating sphere, with a small segment cut off, has been

adapted for attachment to a portable photometer. The opening in

the sphere is placed over the surface to be tested, so that the latter

completes the surface of the sphere.

Technologic Papers of the U.S. Bureau of Standards. No. 173,
" Tests of Bond Resistance between Concrete and Steel " (pp. 66,

85 figs.). Price 25 cents. No. 179, "Electric Arc Welding of

Steel : I. Properties of the Arc-Fused Metal," (pp. 63, 28 figs.)

Price 15 cants. Washington : Government Printing Office.—The
latter paper is a record of experiments for determining the

mechanical properties of the fused metal, and the structure has

been microscopically examined and photographed.
" The Transactions of the South African Institute of Electrical

Engineers," Vol. IX, Part 12, December, 1920. Price 2s.—This
issue contains a paper on " Power Interference on Telephone

Circuits," illustrated by diagrams, together with a discussion.

Also a discussion on a paper on " Small Suction Gas Plants," which
appeared in the August journal.

" Industrial Gases." Vol. I, No. 6. December, 1920. (32 pp.).—

This issue contains a number of articles and notes on oxy-acetylene

welding, production of helium in the U.S.A., synthetic manufacture

of ammonia, &c.
" The Faraday House Journal." Vol. IX, No. 2.—This issue con-

tains a portrait and obituary notice of the late Mr. Francis Ince, a

Governor of Faraday House, and articles on " Insulation Resistance

of House Wiring," " The Peebles-La Cour Motor Converter," &c.
" Elements of the Mathematical Theory of Electricity and Mag-

netism." By Sir J. J. Thomson, Fifth Edition. Pp.410. Figs.

136. Price 25s. net.

"The Dynamical Theory of Gases." By J. H. Jeans. Third

Edition. Pp. vii + 442. Price 308. net. Cambridge : University

Press.
" Engineering Abstracts." New SeridS. No. 6. January, 1921.

London : The Institution of Civil Engineers.
" Foreign Trade Tables." By A. J. Lawson. London : Thoi.

Skinner & Co. Price 2 Is. net.

Norwegian Industry.—According to a Norwegian con-

temporary, a decided decline has taken place in the situation of

Norwegian electrical manufacturing works, and many of them have

been compelled to introduce restrictions in working. Foreign com-

petition, particularly from Germany, is very perceptible, and it is

submitted that steps must be taken to prevent it from getting the

upper hand. Installation firms hope to have a good time this

winter, but they regard the future with some concern.

Bristoi Electrical Contractors' Dinner.—On January 3l8t

the Bristol Branch of the National Federated Electrical Association

held a dinner and social evening. The chair was taken by Mr. W. B.

Williams, chairman of the branch. The chairman alluded to

the powers possessed by the Bristol Corporation to carry on retail

trade with regard to electrical work. He felt that the Corporation

should not retain those powers. If the Bristol contractors were

united into one body, he thought they would get the Corporation

to relinquish such trading, not, of course, by force, but by agree-

ment. Another matter they wished remedied, was wholesale

houses supplying customers and allowing them discount ; and

some changes were also desirable in the matter of estimates,

which often involved a contractor in considerable expense for

nothing. The only way by which they could get matters improved

was by organisation, and by getting every contractor interested

in the Association. Mr. A. C. McWhirter (Cardiff) spoke of a

number of difficulties concerning contractors which had been

removed in Cardiff through organisation. Mr. W. A. Shaw (Stock-

port), chairman of the F.E.A. Propaganda Committee, followed

with an address. Mr. L. G. Tate (London), general secretary,

N.F.E.A., mentioned that a deputation of the Incorporated Muni-

cipal Electrical Association and a deputation of the Council of

his Association were to meet shortly to see if some kind of agree-

ment could be drawn up whereby the municipal engineers would

not tread on the corns of the contractors, and the latter would do

all they could to assist the sale of the " juice." The question of

registration was being put before the Electricity Commissioners.
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British and Germjn Magnetos.— r^ecturinR at the

Motor Show in Glasgow on ' Majnetoa for Intarnal Combustion

Enfrines," Mr. A. P. Younp, M.I.E.E., pointed out that British

desifrmrs had improved on the desipn of the German Boaoh Co,
both eleotrioally and mechanically. Unless the promised Govern-

ment protjctioQ of the magneto industry as a '" key" industry was
forthcorainfr, Ih? lecturer stated that in his opinion the British

industry would perish. At the present moment German msernetos

were oominjj freely into this country, and on account of the

favourable rate of eichanpe, the Bosch Co. was able to sell at

prices less than the coat of materials used in a corresponding British

resifrn.

Calendar.—The City Electrical Co., 1, Emerald
street, London, W.C. 1, has sent us one of its large art calendars,

which will quite worthily adorn our walls during the remainder of

1921, and possibly thereafter, by reason of what is described to us

as the "(TuUeless innocence " of " Our Lady Artist ' (by M. Herve),

the subject of the picture.

Continental Competitive Prices.—The following letter

from an importer at Madeira appeared in The Times, under the

title " Prices and Unemployment" :

—
" In the ordinary course of business I had to buy 50 tons of

quicklime aad 10 tons of hoop iron. I received the following

prices from England and Balgium :—Hoop iron, f.o.b. Antwerp,
£19 10s. per ton ; Liverpool, £28 5s. per ton ; lime, f.o.b. Antwerp,
£4 per ton ; Liverpool, £6 173. (id. p;r ton. The difference in

price against the British manufacturer was 47 per cent, and 70 per

cent, respectively. Naturally, orders went to Belgium. Should
such vast differences continue, exports from Great Britain must
decrease and unemployment increase. Habry Hintos."

United States Exports.—Attention is drawn by a special

correspondent of The Times Trade Supplement in New York to the

Foreign Trade Financing Corporation, which is being organised by

a Committee under the auspices of the American Bankers' Associa-

tion, U.S. Chamber of Commerce, and the National Foreign Trade
Council. Its purpose is to enable foreigners to buy American
products by financing exportation. The corporation is to have a
capital storjk of $100,000,000 and powers to issue debentures up to

$1,000,000,000. Producers cannot sell on a long-term payment
basis, and Europe, the principal market, cannot buy on a short-

term basis. The Corporation will, therefore, provide for the exten-

sion of credit, but only 'to countries where there is a stable

Government and where there is an assurance of intelligent purpose."

A campaign of education on the value and responsibilities of

foreign trade will be inaugurated through every possible channel.

For Sale.—By direction of the Disposal Board, Ministry
of Munitions, Messrs. Edwards, Son & Bigwood will sell by auction

on February 24th and 25th at H.M. Cartridge Factory No. 3,

Blackpole, near Worcester, a quantity of machine tools, electrical

and other plant ; Assets Auctions Co., Ltd., will sell by auction at

Shepherd's Bush, on February loth, a quantity of electrical goods
and stores. For particulars, see our advertisement pages to-day.

Foreign Trade.—January Figures.—The following
are the values of imports and exports of electrical goods and
machinery in January :—

Imposts.
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Socials.—Mr. RobBon (of Robson A: Coleman, elec-

trical engrineers, Newoaatle-upon-Tyne) entertained his employca
and their wive? at the Banqueting Hall, Jeamond Dene, on Friday

eveninp last. Guests numbering about 150 were received by Mr.
and Mrs. and Mies Robaon. The projeedinsa began with a whist
drive, after which tuppjr was served, and a concert and dance
lasted until 1 a.m. Mrs. Robson prefented prizes to successful

whist playeis, after which Mr. E. L. Wilson was presented with a

goid watch by Mr. Robs in, on having completed 21 years with the
firm; he ia the third employe on the present staff to receive this

token of appreciation. The M.C.'s were Messrs. A. S. Lowrey,
C. MoCuUoih, J. Graham, and A. S. Hobson, the last-named acting

as secretary.

The annual concert of the Bradford Corporation Tramwaymen's
Clob took place on February 2nd, at St. George's Hall.

The first social in connection with Diok, Kerr's Boys' Club was
held in the Canteen Theatre, Preston, on February 3rd. The
visitors included Mr. Livingstone (.works manager) and Mr. Player
(superintendent of the commercial staffs). Captain Faulkner
(welfare mtister) and Captain Warburton acted as M.C.'s.

British Engineetlag Industry,—The January number of

the Bulletin of the British Engineers' Association contains " Some
New Year Thoughts on the Engineering Industry " from the pen
of Mr. D. A. Bremner, the Director of the Association. He says

that British engineering indu-try is bearing ita share of the
univereal burden of trouble and anxiety, but it would be absurd to

indulge doubts as to its ability to survive the ordeal. If the engi-

neering industry cannot readjust itself to the new conditions and
triumph over the difficulties left in the wake of the war, then our
other industries are long past praying for. He remarka that the
preservation of our great engineering industry is a vital neceasity,

not only for Britain's own survival aa a civilised Powtr, but for

the recovery of the world at large. The resources of the industry

are essential to our national defence. " The situation may be bad,

but where ia it better .' Relatively our position is good, and holds

the promise of future favourable development beyond the hopes of

mosG other countries." The times call for strong sanguine men
with large hearts, clear brains, and big ideas. " There are many
such born captains in the engineering industry, and it is high time
that their trumpet call drjwned the vapourings of the crazy and
the croakings of the poor in spirit." It is again pointed out that the

future prosparity of the engineering icdustry, and the welfare of

all engaged ia it, will depend on its ability to enter into firm con-

tracts, to deliver the gooda within a reasonable time at a price

which the consumer is able and willing to pay. Recent demon-
strations of his power have given ns a wholesome reminder that

the consumer is the final arbiter of industrial fate. 'Failure to

satisfy his requirements spalla luin." The same issue of the Bitlletui

contains a contribution on "Engineering Indu-*try and Export
Trade." in which there are given comparative statistics for the

years 1913-1920, on the basis of equivalent values in those years.

German Macliinery Prices Redaced,—A Berlin Exchange
dispatch, dated February Ist, ia the Financier, says :

—
" The Price

Bureau of the German Electro^echnical Industry has reduced the
prices of all electrical machines by 10 per cent. This is the third

price cut since maximum prices were reachsd last year. Prices

are now 30 per cent, lower than then."

The British Empire Exhibition.—The site for the

I British Empire Exhibition, to be held in Loadon in 1923. with the
King as patron, may be decided within tie next four or five weeks.
Five or six alternative centres are under consideration. The
exhibition will probably cover an area of between 100 and 3.0
»5res, and will be near one or two tube railways. The scheme
initiated by Lord Strathcona in 1913 was revised shortly after the
armistice, and the Government was approached by two ind<.p;ndent
organisations, the British Dominions Exhibition, Ltd., and the
London Great Exhibition, which agrctd in July, 19 19, to amalgatrate.
The Government has agreed to guarantee £100,000 if other guaran-
tees totalling not leas than £590,000 are obtainad.

—

Evening News.

An Electric Iron Smelter.—An electric iron smelting
plant ia being built in Ribeiro Preto, Prov-ince of Sio Paulo. BrazU,
by the Companhia Electrica Metallargica Brazileira. The con-
struction will start as soon as the American contractors get their

engineers on the ground. The plant will be 75 miles from the
mines of iron ore in the Province of Minas Geraes.

—

Iron and Steel

Trad'3 Journal.

Swedish Import Duties.—As a counterstroke to the
recent application male to the Swedish Government by the
Association of Electrical Industry for the import duties on electrical

machinery to be trebled, the EcDnomic Association of Electricity

Supply Works has asked the Government not to grant the request.

It is suggested that the question of the need of protection should
be examined for each group of products separately, but that
any increase in the dutiea would not b3 adapted to leiuce the costs
cf production of electricity.

German Dumping in Denmark.—In spite of extensive
dumping of German goods in Denmark, aa the result of the low
value of the mark, the Danish Government has declined to prohibit
imports or take measures likely to impede a fall in prices, but has
undertaken to alleviate the position by reducing railway tariffa,

kc.—The Timet.

Correction, — In the advertisement cf the Diesel
Ebkction and Repairs Co., Ltd., appearing on p. 64 of our
Advertisement Supplement in this issue, by a printer's error the
word Band appears instead of Land, in the second line.

LIQHTINQ AND POWER NOTES.

Ballymoney (Co. An(rim).—Electricity Soheme Com-
pleted.—An electric lighting and power scheme has just been
successfully completed for the town by the Ballymoney Gas Cj , a
private concern, which formed another company with a capital of
£10,003, the greater part of which was subscribed by inhabitants.-

Belfast.

—

Position of Undertaking.—At the monthly
meeting of the Corporation, Sir James Johnston, in moving the
adoption of the minutea of the Electricity Committee, said that the
council in committee had decided to approach Messrs. Harland and
Wolff, Ltd.. with a view to obtaining facilities for extending the tem-
porary power house and the installation of additional plant to meet
the requirements of the winter of 1 92 1 -22. Matters of grave impor-
tance would have to ba faced. The installation of a 6,000-kW
machine at the temporary station waa necessary. That would
cause a dead loss of between £12,000 and £15,000, but on the other
hand, they would not have a breakdown in the supply. They were
already committed to an expanditure of £640,000, and it was said

that the increased cost of production would mean another £200,000,
and there waa a possibility of an additional £350 000 being needed
for the requirements of 1921-22. A reaolution was passed asking
the Electricity Commissioners to sanction an immediate loan of

£24,000.

BitlteDhsad.— New Sob-Stations.— The Electricity

Committee has decided to proceed with the erection of electrical

sub-ttations at Beaufort Road and Marshall Street.

Birmingham. — Financial Position. — At a recent
meeting of the Birmingham Chamber of Commerce, the chairman
of the Corporation Electric Supply Committee (Counoillor
Beale) attended to explain the position of the Corporation
with regard to the lack of funds for electricity worts extensions.-

Couacillor Beale stated that the whole of the lighting, small power
supplies and tramways only represented 25 per cent, cf the output of

the electricity works, the rest was taken by manufa;turers. The
waiting lists of the depirtment contained applications for supplies

amounting in the aggregate to 45,000 h.p. It had been s aggested
by Mr. George Cadbury that as the Corporation had diffioulties in

raising fuuds, the manufacturers who required additional power
should join in subscribing the necessary amount at the usual rate

of interest. Mr. Beale said that if a million pounds waa forth-

coming, the department would be able to satisfy all demands
Some doubts were expressed by the meeting as to the probability of

traders being willing to lend money to the Corporation at 6 per
cent, when they could not borrow it on such low terms an! they
would also require a much stricter control over the funds sub-

scribed than the Corporation was prepared to give them.
Modified Scheme Saxction'ed.—The modified scheme of_

extensions at the Nechella station, involving an expenditure of

£170,000, haa been sanctioned by the City Council.

Blackburn.

—

Extensions.—At a recent meeting of the

Town Cjuncil, it was reported that the Electricity Committee had
decided, in accordance with Sec. 2 of the E eotricity Supply Act,

191S, to apply tj the Electricity Commissioners for sanction to'

extend the new electricity generating station at Whitebiik by the
provision cf a second generator and auxiliary plant and buildings,

aa authorised by the Council.

Colchester.

—

Prepathent Meters Abandoned.—The
Electricity Committee recjmmends that the use of prepayment
meters on consumers' premises be abolished. It is estimated that
the change can be effected in six weeks.

Cork.

—

Wages Dispute.—Owing to a wages dispute
between the Cork Electric Tramways and Lighting Co. and its

employes, supplies have been seriously curtailed, and the tramways
have ceased running. The Corporation haa appointed a Committee
to approach both sides with a view to settlement.

Darwen.

—

Loan Sanctioned.—The Electricity Commis'
sioners have sanctioned a lean of £11,674 fcr the purpose of

extending the electricity undertaking.

Derby.—Additional Loan.—A proposal of the Elec-

tricity Committee to apply for powers to borrow 4n additional

£10,000 for extensions, was objected to on the ground that if the
work was to be carried out by direct labour, this amount would
not be necessary. The application was approved by a small

majority.

Dover.— Supply Scheme Abandoned.—Giving to the

high cost of cables and transformers, the Town Council has decided
that it cannot give a supply of electricity in bulk to the Deal Gas
and Electricity Co., which had offered to accept a supply of single-

phase current. A scheme of free wiring for houses on the hire-

purchase system is to be drawn up for consideration.

Dublin.

—

Additional Loan.—The Electricity Supply
Committee has asked the Corpjration to apply for sanction to

borrow £75,765 to cover over-expeiditure in connection with plant

extensions, which have been carried out in stages sicoj 1918. The
excess is composed of the following itens : —Boilers and acctsabrieS,

£7,944 ; o,000-kW tut bo-alternator, £25,024 ; North Wall tunnel,

£35,000 ; North Wall sub-station and cables, £7,798. The main-
cause of the over expenditure has been the continued r:i3 in the
cost of labour and materials.



178 THE ELECTRICAL REVIEW. [Voi. 88. no. 2,266, fbbruart 11, i»8i.

Dnndalk.

—

Price (ii- F-nhuoy. — Mr. Spalding, tbc

eleotrioal enorineer, in replyinpr to adverse oriticigms on the

managenieut of the electricity umlertaklnu, fltntes that never

inoo 1912 has the undertaking; im|>08ed a charge apon tlie

rates. Altliough the price of gas in the town had been doubled,

electricity charftes had been increased only by (it; per cent.

Faversham.— liOAN.—The Town Council has applied

for a loan of £17,000 for additional plant, and for extensions to the

electricity works.

Hereford.

—

IjOAN Sanction-kd.—The Town Council has

received sanction to borrow £19,867 for the purpose of extending

the supply of electricity in the Leominster, Weobley, and Kington
areas.

Horbnry (Yorks ).

—

Proposed Electricity Supply.—
At the District Council meetintr. last week, a letter was received

from the Electrical Distribution of Yorkshire, Ltd . statintj that

application had been made to the Electricity Commissioners for

immediate consent to the company's proceedinsj with works for the

supply of electricity under the Horbury Electric Lightinpr Order 06

1915. The Council decided to support the application.

Ilkley.

—

Bulk Supply.—At a meeting of the Council,

correspondence was submitted from Keifrhley Corporation embody-
ing: terms under which Keifrhley is prepared to give a bulk supply

to Ilkley. The Clerk was instructed to communicate with the

Electricity Commissioners upon the subject, and a deputation was
appointed to meet the Commissioners.

Leeds.

—

Loan Sanctioned.—The Electricity Committee
has received sanction to borrow a further gum of £110,000 for

electricity extensions.

Lincoln.

—

Loan.—The Corporation is applying for

sanction to an additional loan of £62,475 for electricity purposes,

and at the same time the Commissioners are beingf asked to consider

an extension of the time for repayment.

Liverpool.

—

Yeak's Working.—The accounts of the

Corporation Electricity Supply Department for the year ended
December 3l8t last, show a total revenne from all sources of

£885,263. and workinfr expenses amounting to £642,795, leaving a

gross profit of £242,468. This was allocated as follows :—Interest,

£82,082; sinking fund, £70,782 ; renewal fund, £39,604 ; and con-

tribution to general rate, £50,000. The sinking fund now stands

at £568,608, and the renewal fund at £2,431.

Lndlow.

—

Proposed Price Increase.—In connection
with the Electric Light Co.'s application for permission to make
increased charges, the Town Council has decided to forward a
resolution to the Ministry of Transport objecting to the proposal,

and lodging a complaint as to the service and lighting in the
town.

Mancliester. — Mains Extensions.—The Electricity

Committee has approved a large nnmbar of mains extensions, at an
estimated cost of £100,000.

Marsden.

—

Proposed Supply from Huddersfield.—
At a special meeting, last week, the District Council, after hearing
a deputation from Huddersfield Corporation, agreed to support the
Corporation's application to the Commissioners for power to supply
electricity for lighting and power to Marsden.

Newton Abbot.

—

Option of Purchase.—At a con-
farence between representatives of the Torquay and Newton Abbot
Councils, the question of erecting a large generating station upon
a site near the Teign was again discussed. It was stated that the
proposed station would cost about £200,000, and the difficulty of
raising funds was emphasised. The Newton Abbot representatives
stated that they were in a peculiar position. Under the agree-
ment by which permission was given to the Urban Electric Supply
Co, to serve the town, the Council had the option of purchasing the
undertaking at the end of each period of seven years. The second
period was now almost due. It is understood that the company
requires approximately £70,000 for its undertaking.

Otley.—Electricity District.—The District Council
recently complained to the Leeds Corporation ajainst the apparent
fact that the town was not included in the first extensions under
the new West Riding electricity scheme prepared by the Leeds
Corporation. A reply was received last week from Leeds, pointing
out that the Leeds scheme dealt with generation and main trans-
mission only, and not with distribution, and that any special
facilities which Otley might have in the latter matter would not
be interfered with by the scheme. The Electrical Distribution of
Yorkshire, Ltd., has a provisional order for the Otley district, and
the Leeds Town Clerk stated that not only will that company have
a representative on the proposed electrical authority, but that there
is nothing in the scheme to interfere with the Otley Council's
arrangements with the company.

Palestine.

—

Jordan Hydro-Electeic Scheme.—One
of the first schemes to be taken in hand after the Palestine
mandate has been registered, will be a Jordan hydro-electric

enterprise which will require two millions sterling ; Dr. Weixmann
is proceeding to America to oirry on a campaign for this object.

—

Rochdale.— Distribution of Bulk Supply.— The
Town Council has approved of the proposed borrowing of £106,uOO
for the necessary plant, mains, &c connected with the distribu-

tion of the bulk supply of electricity being obtained from the

Lancashire Electric Power Co. The amount is made up aa

follows :—Power station (plant, switchirear. and buildings),

£35,458; mains extensions (conduits and feeders), £61,379;

servicf extensions (services, transformers, and sub-station equip-

ment), £19,307.

Tain.

—

Proposed Electricity Supply. — The Town
Council has referred to a Committee a proposal to establish

electricity works in the town.

The Grampian Scheme. — <>b.iection8. — Thirty-eight

objections t(i the jiropofals of the promoters of the Grampian Elec-

tricity Supply Schemf have beealodged ;thetime allowed elapsed on
Jan 28th, Among the objectors are a number of local authorities,

chief among which are the Glasgow. Dundee, and Perth Corporations.

The list also includes the Highland and Caledonian Railway Com-
panies, as well as a number of trustees and private individuals.

At a meeting of the Dundee Town Council, on February 3rd, a

letter was read from the Hydro-Electric Development Co., the

promoter of the Grampian Electricity Supply Order, to which the

Council objec's. suggesting an interview with its chairman,

Sir Henry Babbington Smith, and it was decided, after opposition,

that the whole Council should see him.

Todmorden.

—

Bulk Supply.—Cabling was completed
last week at Mytholmroyd for the supply of electricity in bulk
to the Todmorden Corporation from the Thomhill works of

the Yorkshire Electric Power Co. During the week-end the instal-

lation was tested, with a view to the operation of the new supply,

and the closing of the Corporation's generating plant practically

immediately.

Torquay.

—

Ariutrator's Award.—The arbitrator's

award in the dispute between the Town Council and the Tramway
Co. regarding the price of power has been received. The coat at

present is li'd. per unit, and in consequence of the greatly increased

price of coal, &c,, the local authority asked for 3Jd. per unit. The
award allows Id, increase per unit, or 2Jd. up to half a million units,

and after that 2 Jd. per unit. The award is retrospective to April last.

It is based on the price of coal at 65s. per ton, and in the event of

a fall in price, there is to be a revision of the charge.

United States. — Water-Power Concessions.—The
Electrical World states that up to December 30th last, the Federal

Power Commission had received applications for 137 water-power
concessions, representing in the aggregate 12,901,131 h.p. net. The
largest scheme is that of the Southern California Edison Co. which
aims at developing 5,072,500 h.p. The Louisville Power Corpora-

tion, New York, is applying for power to develop 600,000 h.p , and
there are 17 other applications for schemes above 100,000 h.p.

Walton-on-the-Naze.

—

Purchase of Undertaking.—

'

The Urban District Council has entered into a provisional con-

tract for the purchase of the electric lighting undertaking at a cost

of £5,500.

West Bromwlch.—Extensions.—The Electricity Com-
mittee recently submitted to the Town Council a scheme of

extensions to cope with the enormously increased demand for

electricity. The scheme was approved, and sanction is to be sought
to a loan of £67,000.

West Ham.

—

Electricity for Houses.—At a recent

meeting of the Town Council, the Works Committee announced
that it hai decided to recommend the installation of gas for

lighting and heating. Councillor Thompson mentioned the recent

increase in the price of gas, and moved an amendment asking the
borough electrical engineer to install electricity. The amendment
was carried.

Woodstock.

—

Supply Company Formed.—An electric

light and power company has been formed for the purpose of

supplying electricity to the borough, and the Corporation has
leased premises to the company for an electricity works.

Worksop.

—

Loan,—The Town Clerk's request for the

passage of a formal resolution to ask sanction to a loan of £42 214

for the carrying out of a number of electricity extensions, including

the taking of a bulk supply from the Wigan Coal and Iron Co., has
been granted.

TRAMWAY AND RAILWAY N0TE5.

Bath.

—

Electric Vehicles.—A Committee appointed
to report upon the question of electric vehicles for refuse collection

and other purposes, states that it has visited various works, and
has seen the vehicles in operation. It is thought that the substi-

tution of these for the present horse-haulage system will result in

an annual saving of about £245, The Committee, therefore,

recommends that four 2-ton vehicles be purchased for the collection

of refuse, and one of a similar capacity for general haulage. The
amount required for the purchase of these and the provision of a

garage and charging plant, &c., is estimated at £7,946, for which a

loan will have to be raised with the sanction of the Ministry of

Health. The matter is to receive further consideration.
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Blngley.—Caxl for Extensions.—Bradford Tramways
Committee has received a letter from the Binpley District Council,

statinfT that the requisite widening of the main road from the
present Croaeflatts tramway terminus to the Bingley boundary,
near Morton, has been completed, and callinf; upon the Bradford
Corporation, which runs tramcars to Bingley, to proceed with the
promised tramway extension. The letter mentions that the
period allowed by the Ministry of Transport for the completion of

the tramway has been extended to February 7th, 1922. The
Bradford Committee ha3 decided that " in the light of present
economic conditions," the Bingley Council be asked to defer the
call for the extension until conditions are more favourable.

Bradford.—Accidents.—On February 3rd two tramway
accidents occurred on the Bradford Corporation system, both in

dense fog. The one, in the morning, was a collision in Manning-
ham Lane, between a car and a brewer's dray which was drawn
across the track. The tramcar driver applied his brakes, but the
impact was unavoidable. The driver, although seriously injured
in the leg, which necessitated treatment later at the Infirmary,
made use of the electric brake, which resulted in the car commencing
to run backwards, but, though dazed and in pain, he had sufiBcient

presence of mind to cut off the power, thus avoiding another
probable collision with a car following behind.

The other accident, late at night, was much more serious.

A car proceediug to Thackley. well laden with passengers, left the
metals at the points at Five Lane Ends, and, careering from side

to side of the road, it finally ran into a wall and overturned.
About 30 passengers were hurt, and 10 were removed to the
Infirmary. It was found necessary to detain only three. The
driver of the car, though badly shaken, was not actually injured.

In a subsequent interview, the motorman said he was unable to

explain what threw the oar off the lines, but the fog made him
lose his exact bearings, and he thought he was at the top of the

hill instead of being down beyond the points. The car was
moving at from 8 to 10 miles an hour. Mr. T. Stirk, tramway
traffic manager, declared that at the moment the accident was
inexplicable, neither the fog nor the points being, apparently,

sufficient to account for the happening.

Cheadle and Gatley.—Tramway Repairs.—The Council
has decided to give one month's notice to the Stockport Corparation
respecting repairs to the tramways in its area, in default of which
the matter is to be immediately reported to the Ministry of

Transport.

Doncaster,—Loan.—The Corporation is applying for

sanction to borrow £12,000 for the doubling of the existing tram-
way track oa the Balby route from Cleveland Street to beyond Balby
Bridge.

Dudley.

—

Pare Increase.—Increased fares came into

operation on the system of the Dudley, Stourbridge and District

Electric Traction Co. on February 5th. Except on the lines where
the Id. minimum prevails the minimum fare for the first stage is

raised from 1 id. to 2d., and the charges for some other distances

are slightly increased.

Glasgow.— New Generating Plant.— The question
whether the tramway department should generate its own elec-

tricity or receive it from the electricity department was recently

raised at a meeting of the Corporation. The Tramway Committee
submitted a proposal to purchase a new 10,000-kW turbo-generator

set for the PinkJston power station, which has supplied the tram-
way system for 17 years in addition to selling its surplus to the
electricity department. The cost of the new plant is estimated at

£100,000, but the general manager of the tramways states that a

supply from the electricity department would be more expensive

in the long run. The installation has been sanctioned by the

Electricity Commissioners, but the electricity department has
suggested a five years' supply agreement as an alternative.

Hnddersfield. — Uniform Tramway Time. — The new
electrical clock system—by which the master clock on the tram-
way offices governs the whole of the clocks on the tramway
system, receiving its own time daily by wireless from the Eiffel

Tower—was formally inaugurated on February 3rd by the Mayor.
It is expected that all the public clocks in the town will be timed
by this master clock. Mr. Sellars (chairman of the Tramway
Committee) said that he understood that Huddersfield was the first

municipality to adopt this system of standard time.

Llandndno.—Proposed Sale of Company.—At the

annual general meeting of the Great Orme Tramway Co., the
chairman said that early in the year under review the Llandudno
Council was approached by letter regarding the exercise of its

option to purchase the system. The offer was described as a

"tempting" one, but beyond a formal acknowledgment of the

letter, no action was taken. The next opportunity of acquiring the

undertaking would occur in 1926, but in the interval the directors

of the company would not refuse to open negotiations regarding

the matter.

Middleton.—Purchase ok Undertaking.—The Town
Council has decided to inform the Rochdale Corporation that it is

not at present prepared to accede to the latter's suggestion for

a meeting to discuss the purchase of the undertaking of the

Middleton Electric Traction Co.

Nelson.— Purchase of Points, &c.— At a recent

meeting of the Town Council, CouncLllor Blakey failed to secure a

seconder to a reference back of the proposal to purchase new

points and crossings for the tramways. He said the undertaking
was already losing £15 a week, and if the wage application was
granted, this would be increased to £40 a week. As prices were
falling, he suggested postponing the purchase.

Newcastle-npon-Tyne.—Electric Vehicles.—A com-
pany has been formed in Newcastle under the name of Northern
Electric Vehicle Services, Ltd., with a capital of £100,000, for the
purpose of selling, hiring, and arranging hire-purchases of electric

vehicles. Manufacture is not to hi undertaken. The concern is

to be run in conjunction with the Newcastle-upon-Tyne Electric

Supply Co., and the charging of the batteries of the vehicles will

form a useful load during slack periods. Garages and charging
stations are to be established in various parts of the North-East
Coast area, at which arrangements for boosting the battery

charges will be made. The vehicles will be returned to a central

station for charging.

North Kent.—Proposed Ailalgamation.— Owing to the

losses in working incurred by the municipal tramway undertakings
of Erith, Dartford, and Bexley. the Ministry of Transport has
proposed amalgamation of the three systems. Since a fire at the
depot in 1916 the Dartford Council has been without rolling stock,

and has asked for a loan of £80,000 to reinstate the system. The
three Councils concerned are being asked to send representatives to

a conference on the subject,

Sonthport.— Electric Vehicle.—The Corporation has
decided to acquire a new electrical vehicle, at a cost of £478, com-
plete, including batteries capable of drawing a load of 9 tons at the
rate of four miles an hour, for use in connection with the removal
of refuse from the Marine Lake, the Lagoon site, and the develop-
ment of the foreshore generally.

TELEGRAPH AND TELEPHONE NOTES.

Cable Delays.—Cable Users' Committee.—The Post-

master-General has decided to establish a permanent committee
of users of the cable and wireless services to places abroad. The
committee wUl be under the chairmanship of the Secretary of the

Post Office, and will include two representatives of the Frees, and
one each of the London Chamber of Commerce, the Association of

British Chambers of Commerce, the Stock Exchange, the Baltic

Exchange, and Lloyds. The cable and wireless companies will be
invited to send representatives when it may be necessary to consult

them. The committee will diecues improvements in the cable and
wireless services.

—

Daily Mail.

The Antwerp Chamber of Commerce has protested strongly

against the seven to ten days' delay on Antwerp cables to Brazil or

the Argentine, says the Erening Xeivs. It is plainly suggested that

such cables are delayed in London, with consequent prejudice to

Belgian trade interests.

Cuba.—Cable Dispute.—A Cuban Presidential Decree

has been issued suspending the concession to the Western Union
Cable Co. for connecting the Barbados cable with the Cuban coast.

The reason given is that the Western Union Co. is alleged to have
failed to fulfil a provision in the concession that the laying of the

cable should be carried out under the inspection of, and in agreement
with, the competent Cuban authorities.

—

Jieuter's Trade Service

(Havana).
Last September the Western Union Cable Co. had completed the

laying of a cable from Barbados to within three miles of Miami,
Florida, but the company was forbidden to land the cable there.

It was announced in December that the cable would be tapped and
a short length would be laid to a Cuban village near Havana,
which would connect with the line to Key West, Florida.

Italy.—Wireless Telegraphy.— Direct wireless tele-

graphic communication between Italy and Switzerland was
inaugurated on December 20th for State, private, and Press

messages. A similar service was established on December 25th

between Rome and Sophia (Constantinople) and Bulgaria. The
service which commenced on October 15th between Triest and
Subiana, in Jugo-Slavia, has been interrupted, but steps are being

taken by the Jugoslavian administration to restore it. Two r5-kW
Marconi sets have been ordered in connection with the establish-

ment of an auxiliary telegraph service between the Italian main-
land and the island of Sardinia. The equipment, we are informed,
" will transmit voice messages, which are written in shorthand on
reception, at an average speed of ICO words psr minute."

Netherlands. — Telephonic Communication with
England.—In reply to the request of the Rotterdam Chamber of

Commerce that arrangements might be made for direct telephonic

communication between the Netherlands and England, for the

mutual commercial benefit of both parties, the Netherlands

Minister of Commerce replied that the delay was caused by the

action of the British Government, which was using the telephone

cable for other purposes. Nor was there any immediate hope of

the cable becoming available.

—

The Times.

Post Office Workers.—Strike Policy Abandoned.—
The Metropolitan Districts Branch of the Union of Post Office

Workers, consisting of counter, telegraph, and telephone employes,

on January 2nd rescinded the strike policy decision of the last

conference. The resolution stated that " the conference, realising
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that the Union had to choose between the abindonment of the

strike policy and the loss of 40,000 or more workers, decides that

it cojlduot a£f jrd the latter alternative
"

Wireless Telegraph Services.—In view of the insti-

tution of several wireless telet;r.i.ph services with the Continent,

au.TiIiary to and at the same rato3 as those for the oidinary cable

services, the Postmaster-General notifies that he reserves the rifrht

to use these servicer for urirent, ordinary, or Pie?s telefjrams,

except in cases where the senders mark the original forms
" by wire."

CONTRACTS OPEN AND CLOSED.
(Tlif date gircn in parentheses at l/ir end of the paragraph indicatfi

the hsiie of the ELECTRICAL REVIEW ('« whieh the "Official

Xot iee
'

' appea red.)

OPEN.

Aberdare.—March 4th. Urban District Council Elec-

tricity and Tramways Department. Stores for one year, including

cable, meters, lamps, cSco. (See this issue )

Aberdeen.—February 2 1st. Corporation Waterworks
Department. Electrically-driven pumping machinery. Specifica-

tions, £5 (.returnable), from Water Engineer's Office, Hi, Union
Street, Aberdeen.

Australia.—Melbourne.—March 2nd and 9th. Vic-

torian Railways. Reactances and condensers (for power signalling),

electric crabs and equipment for cranes.

Sydney.—March 2l8t. P.M.G.'s Department. Telephone and
telegraph apparatus, testing instruments and switchboard parts,

Schedule 814. (January 28th.)

Perth, W.A.—April 5th. P.M G.'s Depirtment. Accumu-
lators, &c., for Eucla, W.A. (January 28th.)

BBiSBiNE.—March 30th. P.M.G.'s Department. Switchboard
apparatus and parts.*

Belfast. — February 26th. Tramways Committee.
—Tramway stores, including electrical accessories, cable, lamp",

carbon brushes, &c. (January 28th.)

Belgium.— February 17th. Municipal authoiiiies of

Schaeibek-lfz Bruxelles. Supplyof three static three-phase trans-

formers. Particulars may be ob^ained from, and tenders are to be

sent to, the Hotel Communal, Schaerbeek, Brusselp.

Buenos Aires.—March 21&t. Department of Smitary
Works. Two groups of water turbines and generators with acces-

sories, including switchboard and transformers."

Wiring for electric lighting

R. E. Ford, Housing Surveyor,

Supply

Doncaster.—February 14tb

of 100 houses for Town Council

3^ Priory Place, Doncaster.

Greece. —March 7th.—Municipal authorities of Rethjmo.
Construction of an electricity generating station in the town.

Leicester, — February 19th. Electricity Department.
Two 10,000-kW, S-phase turbo-generators, with condensing p'.ant

;

also screens for straining condensing water. (February 4th.)

London.—H.M. Offiae of Work^. February 2lst.

of electrij bell fittings for six months. (See this issue.)

Manchester.—February 15th. Tramways Committee.
Tramway stores, including meters, cable, lamps, bells, insulators, &o.

(January 28th.)

New Zealand.— Wellington.— March Ist. Public
Works Tender Board. Seven 4,000-kVA single-phase transformers,

with accessories, for Lake Coleridge electric power scheme.'

March .Tth. Government Railway Department. Two overhead
travelling cranes.'

February ISth. Southland Electric Power Board, Bare copper,

galvanised iron wire and jointing sleeves. Mr. A. W. Rodger,

chairman of the Board, 5), Tavistock Square, W.0.1.

Porlsmouth.—Electricity Supply Department. Three
1 500 kVA Scott connected transformer groups, 3-phase, ti,600-V

switchgear. (See this issue.)

Salford. — February 14th. Tramways Committee.
Twelve months' supply of miscellaneous stores. Particulars from
General Manager, 32, Blacktriars Street.

South Africa. — Pretoria.—March 10th. Municipal

Council. One 20-ton overhead crane, six boilers (3.50-lb, working
p-essure), three 3,000-kW steam turbo-generators with condensing

plant, five 750-kW converters. Further particulars can be obtained

from Mr. T. C. Wolley-Dod, general manager, electric lighting

departmrnt. Speolfioations (five guineas"! from the town clerk.

February 16th, One 1,000-kW rotary converter with trans-

formers and switchgear.*

May 3rd. S.\. Railways and Harbours. Plant for the electrifi-

cation of the Cape Town-Simoustown and Durban and Pieter-

maritzburg Railways, (See this issue.)

Spain.—Tenders have lately been iavited by the muni-
cipal authorities of Arroyo del Puerco( Province of Caoeres) for the
conccenion for the electric lighting of the town.

March 17t,h. Spanish Miniitry of Public Works. For the con-
evasion for the conitruction and working of an electric tramway
bitw,en Ovielo and Posada de Llanera, Particulars may be
ob'ained from, and tenders are to be sent to, La Direccion Genera
de Obras Publicae, Madrid,

April 1st, Junta de Obras del Puerto de Alicante. Electric orane
of 30 tons oipacity.

—

Renter's Trade Ssre/ce (Madrid).

Uruguay.

—

Monte Video.—March 29th. State Power
House. Single and three-phase meters.*

February 2l8t. State Power House. Electrical accessories, in-

cluding plug fuses, branching blocks, cut-outs, keys and switches.*

* A copy of the specification. &c., can be consulted at the Depart-
ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Birlcenhead. —Electricity Committee. Accepted :
—

Supply ot main cables, £3,0:3.—Mcintosh Cable Co., Ltd,

Bradford.—Electricity Committee :
—

One 800-k\'A transformer,—Brush Electrical Engineering Co,, Ltd,
L,p. and e.h,p. cable.—British Insulated and Helsby Cables, Ltd.
bteel staircase at Valley Road Works,—W. Walker & Co., Ltd.

London.—The English Electric and Siemens Supplies,

Ltd., has received a contract from the London County Council for

100,000 metal filament electric laaips.

The tender of the same company has also been accepted by the

D.rector of Army Contracts for metal filament lamps (vacuun
and gasfiUed types), covering approximately 100,000 lamps.

Manchester.—Electricity Committee recommended :

—

l,COO-kW motor converter for Knott Mill sub-statioo.—Bruce Peebles and
Co., Ltd.

Steelwork for boiler house.- Sir Wm, Arrol & Co,, Ltd.

Nsw Zealand.

—

Wellington.— Public Works Tender
Board, in connection with the Waikaremoana power scheme :

—
Eiciter set, i:f2,093,—Vickers (New Zealatd), Ltd,
Swiichbjaid, i:,J,4U,—ToUey & Son. — Temfcr..

Warrington.—The Electricity and Tramways Committee
has aoctpted the tender of the Anglo-Belgian Improvement Cor--

poration for the supply of stetl rails. The tender was £400 below

any other. The proposal evoked sharp criticism, one councillor

stitiog thit it was known that Belgium was producing very little

steel, and that much of it came from Germany through Belgium.

Sir Peter Peacock, the chairman of the Committee, ttattd, in

reply, that they were compelled to accept this tender, not, only

because it was cheaper, but because they could obtain delivery

almost immediately, whereas other firms cuuld give no guarantee.

The sooner the rails cjuld be de.ivered, the sooner could 1 jcal men
bj set to work in laying theji On a vote being taken that the

matter should be referred back for further consideration, the

motion for the acceptance of the tender of the Anglo- Belgian

cjmpany was accepted.

British Oil.—The production of oil at n.wdsloft, Derby-

shire, last year, was 2,909 barrels, or 37.5 tons, according to a report

iseued by the Government Petroleum Department on February

3rd. The total production from the well up to December 3l8t last

was 4,575 barrels, or 590 tons. The oil was purchased by the

Anglo-American Oil Co. at £22 lOs. per ton. 0.1 in commercial

quantity has been proved to exist at a depth of 3,077 ft.

Report on Railway Collision.—Oa November 23rd last

a collis 03 occurred between two steam locomotives, one of which

wa? drawing a passenger train, at Fairfield Station (G.C.R.).

Col. T. W. Pringle. in his report on the accident to the Ministry of

Transport, states th&t the cause wa3 wilful disobedience of rules

and irregular conduct on the part of a signalman and a lineman's

'abourer. A system of track circuiting was in use, and to release

a certain signal which was track-locked, the signalman asked the

lineman's labourer to help him. The libjurer therefore loosened

the set screw, which held the cap at the bottom of the frame con-

taining the replacer magnet, aad then screwed up the cap by hand.

This raised the armature and the attached rod in the same way as

if it had been lifted by the magnet. The valve admitting air from

the main pipe was thereby closed and the lever freed. In censuring

the men responsible for the accident, Col. Pringle says :
' Where a

device, such as track-circuiting with electrical locking, has been

installed, in order to detect vehicles which may be standing out of

sight or forgotten, and to make it impossible for signalmen in such

conditions to give wrong signals, there can be no justification- for

evasion of the rules for obtaining a release of the electrical locking

.... It is clear that the precaution, in the way of seah, taken by

the company t) prevent tamp iring with the replacer cocks, must

now be tsdien to prevent interference with the cap* of the electro

pneumatic valves."
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FORTHCOMING EVENTS.

ElectrO'Harmonlc Society. — Friday, February 11th. At the Great Hall,
Cannon Street Hotel, E.G. At 8 p.m. Concert. Ladies' night.

Institute of Industrial Administration.—Friday, February llth. At the
Central Htll, Westminster. At s p m. Addre.-s on " Present Day Indus-
trial Psychology," by Sir Lynden Maoassey, K.B.E., K.C.

Faraday Society and the Manchester Literary and Pbilosopblcal
Society.— Friday, February llth. At 36, George btreet, Manchester. At
fi.ao p.m. Lecture on "Studies in Capillarity," by Drs. A. Ferguson and
P. E. Dowson.

Manchester Association of Engineers.—Friday, February llth. Anniversary
dinner.

Physical Society of London. — Friday, February llth. At the Imperial
College of Science, South Kensington, 8.W. At 5.15 p.m. Discussion on
" Aliso'ute Measurements of Electrical Resistance and Instruments based
on the Temperature Variation of Resistance."

Birmingham and District Electric Club.—Saturday, February ISth. At the
Grand Holel, Colmore Row. At 7 p.m. Paper on " Ram'niscences of the
Test Bed," by Mr. J. A. McDonald.

Institution of Post Office Electrical Eogineers (London Centre).—
Monday, February 14th. At 5.80 p m. At the Royal Society of Arts, Jobll
Street, Adetpbi, W.C. Paper on " History of the Development of Ther-
mionic Valves for Wireless Purposes," by Mr. F. W. Davey.

Institute of Cost and Works Accountanls.—Wednesday, February IStb,
.Vt the Institute of Chartered Patent Agents, Staple Ian Buildings, W.C,
At 7 p.m. Lecture on " Costing as an Aid to Management," by Mr. V. H.
Minton.

Royal Society of Arts.—Wednesday, February 16th. At John Street,
Adelphi, W.C. At 8 p.m. Paper on "Pneumatic Elevators in Tiieory and
Practice," by Dr. W. Cramp.

iQStltutlon of Electrical Engineers.—Thursday, February 17th. At the
Institution of Civil Engineers, Great George Street, 8.W. At 6.30 p.m.
Lecture rn " Magnetic Susceptibility of Low Order; Instrumentation," by
Prof. E. Wilson. (Lecture I.)

Informal meeting. — Monday, February 14th, at the Institute of Patent
Agents, Staple Inn Buildings, E.C. At 7 p.m. t)iscussion on " Some Notes
on the Design of a large Power Station." To be opened by Mr. J. R.
Cowie.

North-Easlern Centre.-Monday, February 14th. At the Armstrong
College, Newcastle-on-Tyne. At 7.15 p.m. Paper on "Temperature Limits
of large Alternators," by Mr. G. A. Juhlin.

Association of Engioeering and Shipbuilding Draughtsmen.—Thursday,
February 17th. At Priory Street Higher Grade School, York, At 7.15 p.m.
Paper on " Modern Boiler House Opera-.ion," by Mr. M. Cohen.

Belfast Association of Engineers. — Thursday, February I7th. At the
Municipal Technical Institute. At 6 45 p.m. Paper on " The Generation
and Distribution of Electrical Energ>-," by Mr. W. J. Girvan.

Chemical Society.—Thursday, February I7th. At Burlington House, W. At
8 p.m. Ordinary scientific meeting.

Roentgen Suclety.—Thursday, February 17th. At University College, Gower
Street, W.C. At 8.15 p.m. General meeting.

Institution of Mechanical Engineers. — Friday, February 18th. At the
Institution, Storey's Gate, S.W. At 6 p.m. Annual general meeting.
Paper on "Desirability of Standardisation in the Testing of Welds," by
Mr. F. M. Farmer.

NOTES.

I

Gift to Hospital.—Messrs. Leyland Motors, Ltd., have
presented Choiley Hospital with a complete electric lighting and
power get, value £3.50, to be ufel in oonneotion with X-ray work.

Recent Progress of the Metric Sj'stem.—Since the war
the metric system has made notable progress in many countries

which have not yet oflScially rendered its use exclusive in trade,

and a short summary of the movement has been issued by the
Decimal Association in order that the trend of national executives

in this matter may be noted. In view of the urgent need to expand
onr export trade, and of the fact that the majority of foreign
countries prefer the metric units, this subject deserves careful con-
sideration on the part of the Government, which should now
abandon its attitude of passive permission of the metric units, and
embark on a campaign of active encouragement.

In Greece the weights and measures laws have been re-cast, and
provision has been made for the administration of the new enact-

mant passed last November. Attempts have been made in the past

to introduce the metric system, but, as in Turkey, they have not

completely succeeded owing to the neglect of the administrative

measures necessary to ensure uniformity.

The Chinese Government has shown its intention very clearly,

and, as soon ea it becomes possible, will standardise on the metric
units ;

meanwhile, the metric system has come into exclusive use

on the railways as from January 1st last.

It is reported that a Bill has been introduced in the Japanese
Diet having as its object the exclusive use of the metric units, and
in Siam legislation to the same effect has been passed, and is

awaiting the necejsary administrative measures.

A Bill has been introduced into both legislative Houses of the

United States of America, with the object of making the metric
units exclusively legal in commerce, after a period of 10 years

;

this Bill has very strong support, and the prospects of its

passage in the near future are very hopeful. Should it become
law, it will be increasingly difficult for us to regain our position

in the South American and other metric markets.

Iq the United Kingdom the Ordnance Survey Office ainounces
that on all small-scale maps an alternative scale of kilometres and
tenths will be printed, in addition to the scale of inches, and on all

small-scale layer maps the metric heights will ba added to the
neirest metre.

It appears inevitable that the metric units will ultimately

become the world standards of 'weights and measures ; it is only a
question of time, and the longer we delay, the more difficult and
costly will be the transition.

The E.P.E.A. Award.—Several imdeitakings are still

negotiating with the E.P.E.A. for modification of the award of the
National Joint Board.
A conference between Gloucester and the Association was to be

held yesterdry under the auspices of the Ministry of Labour.
Burnley, Darwen, Wallasey and other Xorth-West Midlands

undertakings are also conferring in the course of a few days.
The principal objections to the award arise out of the conditions

of employment. In the case of Wallasey it is proposed to defer
payment until the report of a committee of inquiry into recent
breakdowns is received.

EdncatlODal.—The annual examinations for a Faraday
Scholarship of 50 guineas per annum, tenable for two years in
college and one year in manufacturing works, and for a Maxwell
Scholarship of 50 guineas per annum, tenable for one year in
college and one year in works, will be held at Faraday House on
April 12th, 13th and Uth. Exhibitions may also be awarded to
candidates who acquit themselves creditably in the above exami-
nations. Particulars can be obtained from the Secretary, Faraday
House. 62-7(1, Southampton Row, London, W.C. 1.

Sir Robert Ho Tung has, according to the Daily Mail, given
£10,000 to the Hong-Kong University for the endowment of work-
shops under the Faculty of Engineering.

Fatality. — A verdict of "Accidental Death" was
returned at an inquest held on January 3l6t at Bury (Lanes.) on
the body of Harold Moit (26), an electrician, of Ainsworth, near
Bury, who died from injuries received while erecting an overhead
wire near Bury. It was stated in the evidence that deceased
probably took hold of two live wires, and the shock caused him to
fall to the roadway, a distance of about 30 ft. A witness said that
Mort had previously gone to switch off the current, and probably
had operated the wrong switch.

The Electrical Engineers' Ball.— On Friday last, after

a lapse of seven years, the Electrical Engineers' Ball was held at
the Hotel Cecil. We are pleased to say that the occasion established
a new record ; the number present was over 480, and everyone
appeared to be thoroughly satisfied with the arrangements which
had been made by the Executive Committee - at any rate, not a
single remark to the contrary was recorded. The music was good,
the supper excellent, E.P.D. was dead— or, rathei-. it stood for the
End of a Perfect Dance—and the only regrettable feature of the
function was the fact that it would not be repeated until 12 months
had elapsed. Hearty congratulations are due to all who took part
in organising a "greater success than ever."

Patent Fees in Denmark.—The Minister of Commerce
has introduced a BQl in the Folketing for the purpose of increasing

the fees for patents. It is proposed to raise the application fees

from kr. 20 to kr. 50, and the charge made when a patent is granted
from kr. 10 to kr. 35.

—

Reuters Trade Service (Copenhagen).

Helium Production.—The American Air Service has
submitted estimates for the coming financial year, amounting to

no less than 60 million dollars (£12,000,000 nominal), and it is

proposed to spend over £370,000 on research into the production of
helium. The proposed experiments are expected to result in the
gas becoming a commercial product.

Appointments Vacant.—Stores and wages clerk (£180 +
25 per cent.), for the Bexley Heath tramway and electricity

undertaking ; assistant electrical engineer (Rs. 632 per mouth),
for the Great Indian Peninsular Railway ; assistant telegraph
engineer (Es. 600 per month), for the Bombiy, Baroda and
Central India Railway.—See our advertisement pages to-day.

INSTITUTION NOTES.

Institution of Electrical Engineers (Students' Section).—
Arrangements for 1921 : February 4th, paper on "The Selection

of Prime Movers for Small and Medium Power," by Mr. B. Tait.

February 18th, Presidential Address by Mr. LI. B. Atkinson,

M.T.E.E. March 4th, paper on " Telephonic Transmission through

Submarine Cables," by Mr. A. Rosen. March llth, paper on
'Some Recent Developments in Machinery for Small Substations,"

by Mr. J. A. Broughall. February 26th, Annual Dinner at Gatti's

Restaurant.
Scottish Centbe.—Under the auspices of this Centre, a con-

versazione ard dance were held in the M'LeUan Galleries, Glasgow,

on February 3rd. Mr. James E. Sayers, the President, received

the members and their friends.

Society of Technical Engineers.—The second annual dinner of

the Birmingham Branch was held at the Imperial Hotel on

January 28th, when Mr. J. F. Parke. A.M.I.M.E., took the chair.

Mr. T. H. Huntfr, in proposing the tcast of the Society, said that

if the ideals and objects for which the Society wtis formed were
carried out, it was bound to be of great benefit to its members, also

to the engineering industry, and necessarily to the nation in

general. He deprecated, however, most emphatically the policy

of the Executive CouncU in the past in keeping from the public

view the high principles for which they stood. Mr. Willitifi



182 iBJEi ELEOTRICAIj KEVIEW. [VoI. 88. No. 2,355, Febbuabt ll, 1»21.

OrsngtoD, A.M.I.G.E., in his response, said that members should
realise and keep in view the aims and ideals of the Society, as no
society oonid become influential if these were lost eitrht of. Mr.
Gill, Secretary of the Local Branch of the Industrial Leapue. pro-
posed the " Health of the EnpineerinK Profession," and Prof.
Cramp, of the Birmintrham University, replied. Mr. James
Anderson, A.M.I.E.E., of the Birmintfham Branch Council, propoeel
the " Health of Kindred Societies," and alluded to the growth of
protective Associations for nearly every class of what were termed
" black-coated " workers, some of which had attained a very large
membership. Mr. James, of the Foremen's Association, replied,
and said that his Association fully recognised the necessity of close
relations with the S.T.E. An enjoyable musical programme
followed.

Nottlogham Society of Engineers.—On Wednesday last a paper
on ' The Utilisation of Exhaust Steam," was read by Mr. E. G.
Phillips, M I.E.E., A.M.I.Mech.E., who gave the power eingineer's
point of view, and Mr. H. B. Clarke, A.M.I.E.E., who dealt with
the user's point of view.

Royal Sanitary Institute—A prize of 60 guineas and the
medal of the Institute has been offered for an essay on "Central
Hot Water Supply and Heating, adapted to Housing Schemes."
Particulars may be obtained from the Secretary, The Royal
Sanitary Institute. 90, Buckingham Palace Road, London, S.W. 1.

Rontgen Society.—The joint meeting of the Society with the
Institution of Electrical Engineers and the Eleotro-'Therapeutio
Section of the Royal Society of Medicine has been postponed until
next autumn, when it is proposed to have a number of fresh papers
for discussion.

It is hoped that a special meeting of the Society will be held at

Manchester at the end of March or the beginning of April. Full
particulars will be announced later.

Chelmsford Engineering Society On February 2nd Mr. H. S.

Primrose delivered a lecture on " Tesiing Machines," in which
methods of testing steel were fully dealt with. Mr. C. H. Ford
will leoture on " Thermionic Valves " on February 17th.

CITY NOTES.

OUR PERSONAL COLUMN,
Tht BdUori invUt tltotrioal tnginttrt, tohtther oonnteUi uiith tin

ttohnioal or tht eommtroi-al ridt of tK» proftition and indru 'ry,

alto tleotrio tramway and railway officially to keep readtr$ of tki

EuiOTBIOAIi Review potted at to their mnvementt.

An echo of the recent dispute in the Halifax Town Council as

to appointments in the tramway department, as a result of which
the chairman and deputy-chairman of the Tramways Committee,
and the chairman of the Sub-Committee resigned, was heard in the

Town Council last week, when the Council agreed to make a grant

of £250 to Mr. J. D. Cairo, the retiring traffic manager, who has

been too ill to attend to duty for some time past, but declined to

say that this matter should be reviewed again 1 2 months hence.

In accordance with the demand of the Council, at a previous

meeting, the Tramways Committee recommended that the position

of general manager of the tramways should be advertised at £900
a year (although the Tramways Committee had had Mr. Galloway
in mind). After some opposition, the recommendation was
approved.
Swindon Town Council has increased the salary of the general

manager of the electricity and tramway department (Mr. T.

Metcalf) from £460 to £520 a year as from October 1st ; and that

of the electrical engineer (Mr. F. Newey) from £450 to £520 from
the same date.

Gillingham (Kent) Town Council has increased the salary of the

electrical engineer (Ma. C. D. Chalmers) to £600 from January
Ist, and that of the assistant engineer to £400 from the same date.

Dover Town Council has increased the salary of the electrical

engineer (Mr. Harpub) from £520 to £550 a year.

After a lengthy discussion, Halifax Town Council has decided to

advance the salary of the electrical engineer from £900 per annum
to *1,100.

Mb. F. H. Pauk, lately with the Crypto Electrical Co., Ltd., has

joined Messrs. H. W. Smith & Co. (1920), Ltd., as representative in

London.
Th« Times states that Mr. John H. B. Noble has been elected

vice-chairman of Sir W. G. Armstrong, Whitworth & Co., Ltd., and
Mb. Alfbed H. J. Cochrane, a director of the company.
Mr. E. G. LlND. A.M.I.E.E.. who for 14 years held the position

of engineer and manager of the Tudor Accumulator Co.. Ltd.,

export department, has been appointed sole agent for the Acoumu-
latoren-Fabrik A.G., of Hagen, and has opened an office at

48a Buckingham Palace Road, Westminster, S.W.

Messrs. Dolby & Williamson, consulting engineers of West-
minster, S.W. 1, have taken into partnership Mr. H. McK.
KiKKBY, A.M.I.E.E., who was intimately associated with the firm

as principal assistant for many years prior to the war. At the

outbreak of war he was manager of the installation testing

department of Messrs. Drake & Gorham, Ltd., and was overseas on

active service from September, 1914, until February, 1920.

Obltaary.

—

Mb. T. E. Lindlbt.—The death has taken place of

Mr. Thomas Edwin Lindley, electric installation foreman at the

Ipswich Corporation electricity works for the past 12 years, and

formerly on the Doncaster Corporation tramway staff.

Will.

—

Mb. Edward Dewhirst, electrical engineer, of Fnlwood,

Preston, left £20,945 gross, £7,963 net personalty.

.Melbourne

HIectric Supply

Co., Ltd.

Mr. Joseph Bevan Braithwsite, M.I.E.E..
the chainnan of the company, presided

on Monday last at the twenty-lirst annual
general meeting of the shareholders of the

Melbourne Electric Supply Co., Ltd., held

at Winchester House, Old Broad Street, E.G., and in moving
the adoption of the report and accounts said the year under
review bad been one of the moat dillioult ones the directors

had ever had ti> deal with in connection with the company.
That was due to a variety of causes, not the least of which
were the strikes with which the directors had had to con-
tend. The principal strike was that of the marine engineers in

January last year. That affected the coal supply, and
the Australian Coal Board intiuduced restrictions which
operated, as far as certain factor.-; were concerned, for about
one month. Then, for the first time in the history of the
company for twenty years, their (jwn engine drivers and
liremen were forced to come out in support of a general strike

of engine drivers throughout the Commonwealth. With
regard to the drought, that was luckily not very severe

in the southern portion of Victoria, and the latest reports

told them that it was expected that the w heat crop this year
would be a record one, bringing into Australia many millions
of pounds beyond the record ul anything previously done.
The shortage of plant had been due to the delay m delivery.

delay in shipping, and various things oi that kmd. and they
had had rather a job to deal with their rapidly increasing
demands for their supplies, but he was glad to tell them that

the directors had recently concluded arrangements with the

Victorian Railway Commissioners to take a supply of 10,0(X)

kW for their power house. That wa.s a gixid thing with regard

to the cost of the generating plant and cemented their rela-

tions with the State authorities. The first 5,000 kW of the
supply would be available very shortly, and the remaining 5.000

kW would be available later on. He proceeded to deal with
the figures in the accounts, and with regard to the profit and
loss account, said he thought that these accounts showed very

satisfactory results under adverse circumstances. Their profit

had risen in Melbourne from £167,072 to £'205.357, an increase

of f38.000 in round figures, or equal to 22J per cent. In view
of all the circumstances, he thouglit that was extremely satis-

factory. At Geelong the profits had increased from £13.087

to ±16,030, which was about the proportional increase, and
they were expecting a bigger increase at Geelong when the

additional plant they were now putting down for the purpose

of supplying industrial power in that neighbourhood was in

operation. The Cteelong tramways especially had justified

them.selves. and had carried 1,700,000 passengers, w'hich, for

a small town like Geelong, was a very remarkable thing.

That showed an increase of 37i per cent, on the previous year.

The growth of the business was perhaps more easily reflected

to the minds of shareholders by a comparison of the number
of consumers the company had and the number put on during

fhe year. Last year he told them that they had .3.560 new
consumers, which constituted a record, but during the past

year the company had 9,'245 additional consumers, an advance

of 66 per cent, on the previous year. Cable advices

from Melbourne gave the information that from Sep-

tember to December the new services had averaged

over 10,000 a year, which was a phenomenal rate of

mcrease, and that that rate was bemg fully maintamed.

These increases had taken place not only in providing ordinary

light, but in providing mdustrial power. During the year

they had had to increase the industrial power by 361 h.p.,

and the total amount of the industrial h.p. was now- 30,6<JO.

There was an increase of '27 per cent, in the amount of coal

used, and the efficiency of the coal was slightly improved,

during the year, so that il' it had not been for coal strikes, the

results would have been considerably better. They had got a.

very live undertaking, and in spite of difficulties the results of

the past financial year were extremely satisfactory, and fully

justified the increased capital which the directors had put

mto the business. As a matter of fact, he considered that

the results fully justified the increased capital which it was

proposed to raise, and put into the business in the coming

vear. If they would look at the Melbourne accounts they

would see how the revenue was arrived at. By private supply

thev obtained £204.689, as against £165.688 la,st year, so that

there was an increase there of £39.000 m round figures. In

power, heating, &c.. the figure stood at £114,485. as agamst

£84 376, so that they would see that there was a very sub-

stantial' increase there. On the public supply the amount

stood at £12,475 for Ughting. against £12,408. and in the

supply to municipal tramways they had £56,436, against

£50 971 The supplv to municipal tramways was £56,436,

against £50,971. The bulk supply amounted to £13.059. in-

stead of £9.848, a very important increase on that item^

The meter rents amounted to £17,773. and, of course, reflected

the increase in the number of customers. The total reveniie

was £420,645 against £339.120. and the increase was. in

found figures, about £80,000, half of which was derived

from private trading.
., u u

At extraordinary meetings which were subsequently held,

the proposala of the directors with regard to the increase in

ciipital, &c., were unanimously adopted.
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London
Underground
Railways.

Metropolitan District Railway Co.—Filial

dividend on the 5 per cent, second pre-

ference stock of li per cent., making a

total of 3 per cent, fur 1920. ;£20,537 car-

ried forward.
London Electric Railway Co.—Final dividend on the 4 per

cent, preference stock of '.i per cent., making a total of 4 per
cent, for the year 1920. Final dividend of 1 per cent, on the
ordinary, making 14 per cent, for the vear. Carried forward
£22,350.

City A South London Railway Co.—Final dividend on the
consolidated ordinary stock of li per cent., making a total uf

li per cent, for 1920. a613,820 carried forward.
Central London Railway Co.—Final dividend on the uu-

' divided ordinary stock of 2 per cent., making 2i per cent, for

1920. Final of 3^ per cent, on the preferred ordinary stock,

making 4 per cent, for 1920. A dividend for the year 1920
of i per cent, on the deferred ordinary stock. £15,160 carried
forward.

Underground Electric Railways Co., of London^ Ltd.—Sub-
ject to final audit, the revenue will enable the company to pay
the full interest to December, 1920, on the 6 per cent.
first cumulative income debenture stock, and to pay interest

at the rate of 2 per cent., free of tax, on the 6 per cent,

income bonds of 1948, for the half-vear ended December. 1920.

Carried forward £20,2:36.

Metropolitan Railway Co.—Total net income for 1920
£674,504, plus £19,864 brought forward. Interest rentals

and other fixed charges and appropriation to renewals require

£328,245; prefei'ence dividend £239,107; final dividend at the
rate of £2 per cent, per annum on the ordmary stock, making
30s. per cent, for the year. To general renewals £50,000 is

put, against £40,000 for 1919. Cai-ned forward £15,416. The
future position of the railway in its relation to the London
group, suggested in the scheme of the Ministry of Transport,
is receiving the consideration of the board. The increase in

revenue which has so far resulted from the revisions in fares

is considered satisfactory. The large additions to the rolUiig

stock have relieved the congestion of traffic during the rush
hours. Four steam locomotives of a powerful type and seven
new trains of six coaches each have been placed in service.

Of the new cars ordered for the electric sei'vice, twelve have
been dehvered. and others will be available shortly. The
re-equipment of the existing electric locomotives with higher-
powered motors is being gradually ett'ccted. .Arrangements
for augmenting and improving the generutmg plant at Neasden
are proceeding favourably, and when completed, these and
other works in hand will amply provide for a substantial
development of the company's business.

In presenting the directors' report at the
Sunderland aunual general uieetmg held in London on

District Electric February 1st, Mr. H. B. Hogg, the chaii-

Tramways, Ltd. man, said that permission to raise charges
had not been received until .\ugust la-st,

when the cost of material had increased many times, and
successive arbitrations were steadily increasmg employc.s'

wages. Wages of motormen and conductors alone had cost

the company £4,800 more than in the last period. The work
of enlarging and improving rolling stock, sheds, and woik-
shops had been proceeded with, and many improvements had
been effected. The track had been considerably improved
although renewals of a permanent nature had been found
impossible of execution. Work was to be commenced on the

cables at the earUest possible moment. Owing to the arrears

of repairs caused by the war period it would be necessary

to spread the carrying out of the work over several years. The
outlook as regarded steel and copper was more cheerful as

prices were gradually tending towards normal levels. There
was a slight reduction in the number of passengers carried

during the year—7,611,000, although the gross receipts had
increased owing to the increased fares. The investment
securities of the company had decreased in value during the

year, and it had been necessary to write off £1,800 to bring

them to a realisable value. The speaker, referring to the

tramway employes' claim fur an additional 12s. per week,
considered that the limit had already been reached with regard

to the amount of wage payments the indu.stry was able to bear.

If further demands were conceded tramways would cease to

exist, and another form of transport would have to be sub-

stituted. The report and balance sheet were adopted, and
the retiring directors and auditors were re-elected.

Denmark.—.-\ message from .Aarhus says that the board
of directors of Aktieselskabet Jydsk Electro has decided to

propose a dividend of 16 per cent, for the year 1920, after

writing off about kr. 100,000 on buildings and machinery.—
Renter's Trade Service (Copenhagen).

Sweden.

—

Elektriska Pannrenening Aktieholayet (Electric

Boiler-cleaning Company) realised during the past financial

year a net profit of Kr. 62,150 on a capital nf Kr. 100,000, com-
pared with Kr. 93,300 for the previous twelve months. The
directors propose a dividend of 20 per cent, as before.

—

Renter's Trade Se-rvice, Stockholm.
Aktiebolaget Membra, the electric apparatus manufacturing

company at Stockholm, has decided to increase its share capital

from Kr. 150,000 to Kr. 450,000 by the issue of 3,000 nf.w

bares.

Hong-Kong Tramway Co., Ltd The profits for 1920,

subject to audit, amounted to £86,295, which, added to amount
brought forward, makes £93,411. The directors have trans-

ferred £50,000 to contingent liability account, and recommend
a final dividend of Is. 3d. per share, making 2s. for the year,

carrying forward £10,911. Income tax will be deducted from
the dividend paid to shareholders on the London register.

—

Financial Timex.

Reduction of Capital.—Sevenoaks & District Electricity

Co., Ltd.—.\ petition tor confirming a resolution reducing
the capital of the company from £40J000 to J29,948 has been
presented to the High Court, and will be heard on February
22nd.

Central Electric Supply Co.—For 1920 there is a profit of

£8 after putting £29,oi3 to depreciation.

STOCKS AND SHARES.
TuESD.iY Evening.

Stock Exchangi-; markets have been a Uttle hghtened by the

announcement with regard to the forthcoming abandonment of

Excess Profits Duty, and the fact that a definite term is set

to its dm'ation. There was at first a general rise in most of

the industrial markets. .As, however, this was not backed up

by any great amount of increased business, a halt was called

to the improvement. Neverthele.ss, the fears which antici-

pated the Budget are to a large extent dissipated by the Chan-

cellor's declaration that he intends to substitute no other tax

in place of the Excess Profits Duty. In the prices with which
we deal m this i«lumn there is not much cuange as a result

of the Excess Profits Duty announcement, but the reUef felt

in business circles is reflected in a more cheerful tone that

touches electricity issues as well as others connected with

trade undertakings.
Particulars are published of an ambitious scheme which

seeks to incorporate a company for the purpose of construct-

ing works for generating electricity by means of power
afforded by water from lochs, rivers, streams and gathering

groimds in the neighbom'hood of the Grampian Hills. The
capital of the company is proposed to be a million pounds,

which may be increased to four mdlion pounds with the sanc-

tion of the Board of Trade. We seem to have heard of the

scheme before, and are under the uupressiou that it was war
conditions which held up its prosecution. There will be a

good deal of interest attaching tu its inception and progress.

Home Railway dividends in the Underground group did

not make a particularly good showing. London Electric ordi-

nary shaj-es receive IJ per cent., for the full year and City and
South London 1^ per cent., both showing declines of J per

cent, as compared with 1919. London General Omnibus Com-
pany pays 5 per cent, free of tax. as against 7 per cent, for

1919. and the Underground Electric Income Bonds get 2 per

cent, free of tax as against 4 per cent, for the previous twelve

months. The dividend on District 5 per cent, second prefer-

ence stock comes down from 4 per cent, tu 3 per cent. The
carry-forward is reduced in every case, with the exception of

the Central London Company, where, however, the dividend

of i per cent, on the deferred is 2^ per cent, less than that

paid for 1919. The London Electric Railway Company in-

creases its carry-forward by £1,400. As the market was going

for no more than 1 per cent, on Underground Electric Income
Bonds, the announcement of 2 per cent, caused a rise of

2 points in the bonds, and had the effect of stiffening the price

of the £10 shares; the " .\ " shares are sixpence easier at

5s. 6d. Districts put on 10s. to 16. Metropolitan ordinary is

lower at 21^. The Home Railway market is flat on the state-

ment of earnings published this week by the Ministry of

Transport.
.Amongst electricity supply shares. City of London at 24s. 3d.

are again a little better, following upon their improvement of

last week, and Metropolitan regained the 2s. 6d. which was

then lost. South Londons rose J to 2i, and business has been

marked in the shares at 55s. It gives a pretty clear indication

of the narrowness of the market in electric lighting shares to

remark that this itnprovement of 2s. 6d. came about as a

result uf three deals, which involved the bagatelle of 25 shares

altogether. Edison-Swans have gone back to 12s.. and manii-

factm-ing shares as a whole have received no quotable benefit

up to the present from the E.P.D. announcement by the

Chancellor of the Exchequer. The Central Electric Supply

Company's accounts show a profit of eight pounds for last

year. This is added to the amount brought forward, doubling

the latter, and £16 goes forward to the new year. The com-

pany tran.sfers £29.500 tn depreciation.

Melbourne preference ro.se to H. evidently W'ith the mten-

tion of making a better setting for the proposed issue of new
shares at this price. More attention is being paid to Mexicans,

on account of the expectation that a loan will be arranged

immediatelv, through the medium of Messrs. J. P. Morgan &
Co., from "the United States to Mexico. This has brought

about big rises in the prices of Mexican Government bonds.

though the improvement has hardly got round to the utility



184 THE ELECTRICAL REVIEW. [Voi.ss. No. j,255,rBBBUABT ii.i«2i.

igsues. Mexican Light and Power first mortgage at 63i. show-
ing a rise of a point, are the only bonds that have advanced
up to the present. Amongst Argeiitiues, Buenos Aires
Lacroze debentures improved to 54J. and Anglo-Argentine
Tramways 5 per cent, debenture stock is again a point to the
good at oDJ.

As usual, the telegraph and telephone hst makes the best
.showing in our lists. Eastern ordinary we quote at 159i, but
buyers would probably have to pay more than 160. The new
shares are 31s. Eastern Extensions and Globes are nominally
i down at 15J, although actually there is very little stock in
(he market. Eastern Extension new shares are quoted 151
and Western new shares are loj, the old in the latter concern
having risen to ±16. Henley's are scarcely so good at '28s. 6d..
but the new have hardened to Is. premium bid, and it is

evident that holders of the former have been exchanging into
the latter, there being a small turn to be made by so doing.
Babcock & Wilcox advanced to i2J, in company with the shares
of most of the engineering, coal iron and steel companies,
these being expected to obtain suostantial advantage from re-
moval of E.P.D. The armament group is quiet, and people
in the North who are in a position to know what is going on,
speak none too hopefully of the prospects of the armament
(companies. Eubber shares are heavy and dull. There is no
particular rally in the price of the produce. Stocks of rubber
on hand continue to pile up at a rate which alarms those
who observe how retail is the demand for raw rubber from
America and other big customers.
Marconis have been up to £2, but subsided to 1 15/16.

Canadian Marconis eased off to 7s. 9d.. and there is nothing
doing in Radios. Inquiries arise as to when the first dividend
may be expected on Radio preferred, and, although some look
for a distribution next month, nothing official has been an-
nounced on the point.

SHABE LIST OF ELEOTRICAL COMPANIES.
HOUE Elbotrioitt OOMPAHIBa,

Dividend Prioe
,

•

V Feb. s, ri»ia
1918. 1919. 19111, Rlieortall, p,a,

Brompton Ordinary 8 U 6J ~ JIO 4 4
Ohttring Cross Ordinary ....4 7 4 — 8 1S0

do. do. do, 4iPref, .. 4i 4i aj — 8 8 8
Chelsea 8 4 8{ .- 6 8 S
OltTot London 8 10 31/3 + 6d, 8 B 4

do. do. 6 per cent. Fret, ,. S 8 17/6 — 6 17 a
Oonnty of London 7 8 7| — 10 18 4

do. do. 6 per cent. Pret, 6 6 7| — 7 16
Kensington Ordinary ..••6 7 82 — 906
London Blectrio Nil a) f — 10

do. do. 6 peroent. Pret,.. 6 6 a) — 10 18 a
Metropolitan.. 6 6 2}b + | 10 8 8

do, 4i per cent, Pret, .. 4) i\ aA — 8 16 8
81. James' and Pall Mall .. .. 10 13 6} — 9 12
South London 6 6 SJ -1-1 9 3 10
Sonth Metropolitan Pret 7 7 lu/9 — 10 3 8
Westminster Ordinary .... B 10 i\ — 9 10 (

Tsuia&APHa ahs Tilifhonsb.

Aoglo-Am. Tel. Pret 6 6 31) 48 7 7 3
do. JJef 83/6 \\ 164 -I- i 9 6 6

Chile Telephone 8 6 sj — •0 4 4
Cuba Sub. Ord 7 7 6} — '10 16 4
Eastern Extension 10 16$ ~ i *6 9
Eastern Tel. Ord 8 10 169| -|.3 ^S 6 5
Globe Tel. and T. Ord 8 10 15j — * '6 9

do. do. Pref 6 6 8| — 6 17 3
Oreat Northern Tel 33 33 39 — 10
Indo-European 18 10 60 — S 6 8
Maroonl 35 36 lf| — —
Oriental Telephone Ord 10 13 aA — •6 4
United R. Plate Tel 8 8 61 — 6 8
West India and Panama .. ., 1/8 Nil \ — Nil
Western Telegraph 8 10 16 -h J •6 6

HouB Bui,!,

Central London Ord. Assented .. 4 4 43| — 9 4
Metropolitan 1 u aij _i 6 19 6

do. District .. .. Nil Nil 16 + j Nil
Underc^round Electric Ordinary Nil Nil 3 -t- i Nil

do. do. "A" .. NU Nil 6/6 — 6d. Nil
do. do. Income ..6 4 87) +3 3 19 3

FosBisN Tbams, to,

AngloArg. Trams, First Pref. .. Nil 6i 3} — 10
do, do. 3nd Pref. .. Nil Nil 8* -'

Nil
do, do, 6% Deb. ..6 6 69) +1 8 8

Brazil Tractions Nil Nil 37 —1* Nil
British Columbia Eleo. Rly. Pfce. 5 6 56 -H 8 18 6

do. do. Preferred 3) 6 63) — •S 16
do. do. Deferred Nil 8 6li — 'la a s
do. do. Deb. .. 4i 41 64) — 7 16

Mexico Trams 5 percent. Bonds.. Nil Nil 40) — Nil
do. 6 per cent. Bonds

.

.

Nil Nil 36) — Nil
Mexican Light Common .. ,, Nil Nil 13) Hil

do. Pref Nil Nil 31) — Nil
do, 1st Bonds.. .. Nil Nil 68) -i^l Nil

MANUFAOinRraa Companies,

Babcock & Wilcox 15 16 i^ +4 ' 6 13 8
British Alomtalnm Old 10 10 18/i — 1019 a
British Insulated Ord 13) 15 lit — 9 6 10
Callenders 96 15 if — 10 18 3

6) Pref 6) 6) 17;6 — 7 8 7
CastnerEellner 30 17 1% — 7 13 9
Orompton Ord 10 10 13/9 — 14 11
Edison.tjwan 10 10 13/- —6d. —

do. do. 6 per cent. Deb. ..5 5 70 — 7 3 10
Electric Construction . . .

.

10 10 | — 118 6
Gen. Eleo, Pref 6) 6) 18/6 — 7 2 6

do, Ord 10 10 liT, -\^ •8 8 6
Henley 36 15 Iji,. — 10 6

do, 4) Pret 4) 4) 8t — 6 18 6
India-Bubbec 10 10 % — _
Met.-Viokers Pref, .• •• .. — 8 \\i — 8 16 4
Siemens Ord 10 10 l,"; -A ^9 18 8
Telegraph Con 30

'

30 31) — '6 11 B

• Dividends paid tree ot Income Ttx,

MARKET QUOTATIONS.
It ihoold be remembered, in making aie of the flsrnrM appekrinir
in the following: lint, that in gome cases the price* are only (fen«r»l,
and they may vary aocordinfr to qaantitieg and other oiroumjtanoe*!

Taesday. February 8th.
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THE TEMPERATURE LIMITS OF LARGE ALTERNATORS.

By Q. A. JUHLIN, M.I.E.E.

(Abstract of Paper read before the Institution ov Elbcteical Enginbhrs.'

(Concludedfrom page 15ii.)

To determine the effect of temperature on insulation, a

number of samples were tested. Each complete bar consisted

of three conductors insulated from each other by halt-lap

layers of mica tape. Beudmg tests were made on a number
of bars in the condition they were in after having been in-

sulated in the wrapping machine in the usual way. Other
bars were tested alter being heated. As the breaking load

was approached, the deflection increased rapidly even with
the load constant. For this reason it was not possible to

determine the deflection at the breaking point with any degree
of accuracy. The results of the tests are shown m hgs. 7 and
8; the upper parts of the curves are dotted for the reason just

given. In all cases mechanical failure of the wrap preceded
electrical failure. The effect of the prolonged heating was
only to reduce slightly the load requii'ed to produce a given
deflection, and also to reduce the load at which the insulation

cracked.
The tests show clearly that no diminution in the elasticity

of the insulation is caused by temperatures up to 150 deg. C.

This result may seem doubtful, but when it is considered that
the insulation is heated to approximately 150 deg. C. during
its application on the conductors, and that this temperature
is high enough to evaporate most of the volatile constituents

in the bond, but not to destroy either the backing or the bond,
there seems no reason why any loss in elasticity should occur
with prolonged heating. It may, on the contrary, be expected
that the deflection which the bars would stand without break-

ing should increase after heating to a temperature high enough
to destroy the bond, as the individual mica pieces would then
have a certain amount of freedom to move. It is probable.

It has been recognised for a long time that the solidity of the

wrap is of great importance as far as its heat-resisting quali-

ties are concerned. Of still greater importance is the percentage
of mica employed. In order to determine the influence of

these factors several sets of bars were made and insulated with
wraps containing mica varying from 20 per cent., in the old

hand-wrapped type, up to practically pure mica in some
special wraps, ft was found possible to apply mica wraps
containing no paper by means of the Haefly wrapping
machine.
The bars used for this test were taken from some coils of a

standard water-wheel alternator in process of manufacture.
The insulation between individual turns consisted of the cotton

covering of the conductors and mica strips between each
conductor. The thickness of the insulation was that normally
employed for an 11,000-volt machine. All these bars were
subjected to a temperature of 190 deg. O. continuously for

10 months. In Table I the samples are given in the order

of the percentage of mica contained in the wraps and the
breakdown value of the insulation follows the same order.

Breakdown voltage.

TABLE I. r-
Wraps on samples. Minimum.

(1) Empire cloth and mica, hand-wrapped 15,000

(2) Cambric and mica, machine-wrapped...
(3)' Paper and mica, machine-wrapped
(4) Paper and mica, machine-wrapped
(5) Mica and shellac only, machine-wrapped 50,000

The insulations (3) and (4) differ in the percentage of mica;

due to a different thickness of paper being employed. In

31,000

32,000

47,000

Maximum
26,000
35,000
45,000

48,000

52,000
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the whole of the time the machine was in service. The author
believes that this machine is not unique, but that there are

other machines operatmg at teiuperaturea almost as high as
those given in the table.

As regards rotor insulation the temperature distribution is

generally more even than in the case of the stator. Testa
indicate that the temperature of the end windings is greater

than that of the slot portion, because the rotor body is at a
low temperature and rapidly curries away the heat from
the copper in the slots, whereas the ventilation of the ends is,

at the best, somewhat mefficient.

The problem of insulating the rotor winding is not as diffi-

cult as that of the stator wmding, as practically pure mica can
be employed, both for the insulation between turns and for

the slot insulation. The insulation of the retaining ring for

the end windings can also be pure mica moulded into the

rings. There is, therefore, practically no destructible material

in the insulation, and it may be classed under heading (6) in

Table I.

Moreover, the danger of breakdowns caused by deterioration

of the insulation due to high temperatures is considerably less

in the rotor than in the stator, and higher temperatures may,
therefore, be adopted for this part of the machine than for

the stator. There is no difficulty with regard to other ma-
terials than mica being used in turbo-rotor construction, as

machines are now constructed in which nothing but asbestos

tape is used for protecting the coils from dirt, and " Bakelite
"

is used for any packing blocks and distance pieces required.

Tliese materials are absolutely unallected by temperatures con-

siderably higher than those which it is suggested mica in-

sulation may be subjected to.

It is not possible to come to a conclusion with regard to the

maximum temperature to which mica, as used at present in

the insulating of electrical machines, may be subjected. How-
ever, there is no foundation whatever for the doubt that the

temperature limits laid down by the British Engineering
Standards Association are too high, on the contrary, they may
with safety be increased. The tests show that mica insulation

of the type employed in the construction of up-to-date alter-

nators is capable of withstanding temperatures up to '200 deg.

C. without losing its electrical or mechanical properties.

In order to take full advantage of this, the maximum tem-
peratures should be increased to 100 deg. C, based on em-
bedded temperature-detector measurements for the stator

winding, and on the increase-of-resistance method for the

rotor winding. Allowing a correction of 10 deg. C for the

difference between the niaximuiu temperature and the observ-

able temperature, the latter would then be 150 deg. C. This

correction should refer to double-layer coils, w'ith the tempera-
ture detectors placed between layers. In cases where the

detectors are placed between the winding and the laminations,

a greater correction factor would be necessary.

The values of these correction factors should be based on
the voltage, as the difference in temperature between the in-

side of the insulation and the lamination w'ill depend on the

voltage, the thickness of the insulation varying with the latter.

This has been recognised in connection with temperatures
measured by thermometer on the surface of stator end wind-

ings, and there seems to be no reason why it should not be

applied to the slot portion also.

Admitting that no reduction in safety will result, which the

tests have demonstrated, there is no argument against the

change. There are considerable advantages to be obtained :

(a) In the case of machines running at the same speed, those

with high temperature rating are cheaper. (b) Higher
efficiencies are obtainable, (c) Larger units can be bum, or

(d) higher speeds can be adopted for machines of certain

sizes, (e) Less space is required.

Advantage (d) is of great importance because an increase

in speed reduces the cost of both the alternator and the tur-

bine. Better steam consumption is also obtained under certain

conditions for the high-speed turbines. The increase in the

temperature limits is, therefore, in some cases very far-

reaching.
There is a distinct tendency among American engineers to

accept higher temperatures, and the two largest manufactur-

ing companies have adopted a guarantee of 150 deg. C. for the

ultimate temperature of their turbo-alternator rotors, and one

of the companies gives this guarantee for the stator windings.

The Westinghouse Co., of .\merica. has installed 160 and
has on order 00 machines [a total of 250 with a total of

3,481,600 kVA] ba.sed on a guarantee of a maximum tempera-

ture nf 150 deg. C. The si^es of these machines vary up to

35,300 kVa, and they operate at pressures up to 13,200

volts. Makers who have to compete for orders for machinery

of this class are placed at a disadvantage if they are unable

to offer standard machines with the higher temperature limits.

It is encouraging to note that some engineers in this country

• are disposed to accept higher temperature limits than existing

standards, but it is of great importance from the point of view

of standardisation that it should be generally accepted that

higher temperatures may be adopted without reducing the

margin of safety.

Discussion in London.

The President (Mr. LI. B. Atkinson), in calling upon Mr.

C. H. Merz to open the discussion, explained that he had

assisted cable makers by adopting higher pressures notwith-

standing the indisposition of others to do so, and the speaker,

therefore, appealed for closer consideration to be given to tbtt

suoject belore them. The subject was ol importance maemuch
as It tended to reduce capital expenditure, and at lliu same
time, wore preuibe melhoU&ol temperature measurement would
result lu greater oalety.

Mr. C. ti. Alt-uz pointed out that the adoption of the sug-
gestions outlined by the author would both cheapen the cost
ot large machines and allow of their being run at their

maximum eUiciency under all conditions. He agreed with
the president 8 remarks, and thought the paper was a 6t«p
in the right direction; it should remove any hesitation to
install temperature detectors wherever possible, but one or
two points would require attention. Would the adofition of

higher temperatures cause other parts of the machme to
sutler i* ior instance, what would be the effect on the insula-

tion used between the laminations and also with regard to
the distortion of mechanical parts? I'ractice supported the
author's request for higher temperatures, and the speaker
saw no reason why the manufacturer should not specily the
temperature at which his machine should be run, in the
same way that he hxed the steam consumption guarantees.
Mr. ii. UusETTiCH agreed that the specified temperatures

could not be accurately recorded by thermometers, but em-
phatically disagreed that the higher temperatures which were
actually attained would be adopted as standard, llie tests

outlined by the author were not representative of tha
actual conditions obtaining in a machine. Ihere were three
different rates of expansion in a slot, copper, insulation, and
iron, and no test could take all their effects into account.
Coil expansion was an important feature, but was not dealt
with in the paper; lor every 100 deg. rise of teinperatura
a certain coil would expand 3 mm. ; the core of the machine
would expand at a different rate, and there would I p rubbing
and perishing going on all the time. Moisture piuyed such
an important part that in some machines heating elements
had been placed in the ducts in an attempt to iimintain an
even temperature under all conditions. Ihe insulation of a
coil would absorb as much as 10 per cent, of it.s weight in
moisture when immersed in a saturated atmosphere, and
dirt also contributed towards increasing the temperature of
the whole machine. None of the above-mentioned serious
factors had been dealt with by the author, and it seemed
to the speaker that it would be rasii to adopt higher tempera-
tures before having obtained more data on the subject. Re-
garding temperature limits in America, his information was
entirely different from the author's.
Mr. P. H. Clodgh agreed that in the past machines had

operated at much higher temperatures than had been sus-
pected, but he thought they should not l:>e too eager to adopt
higher temperatures, especially for stator windings. A stator
should always be cooler than its rotor, which condition could
be obtained if the stator winding was properly designed.
Most manufacturers were taking steps to incorporate tem-
perature detectors in their machines, and they relied on the
assistance of operating engineers to furnish iliem with data
on the results of their experience with such devices.

Mr. J. Shepherd was of the opinion that thermo-couples
were nut always reUable, and doubt had been cast upon their
readings when they were placed at the top ol the slots or
between the windings and the wedge. Ultimate temperatures
would have to be considered sooner or later, and whilst higher
temperatures might cheapen machines, they could not afford
to sacrilice operating safety by being in too much of a hurry
to adopt them, notwithstanding that the temperature under
present conditions might reach 200 deg. C. when the ducts
were choked. The author had given no indication or the
conditions obtaining inside the insulation, and it was the
speaker's opinion that by the use of continuous slots, or

their equivalent, so as to bind the insulation tightly against
the metal (as in commutator segments), and thus eliminate
mechanical stress, temperatures as high as 200 deg. C. could
be safely adopted.

Dr. S. P. Smith, referring to the author's remarks con-
cerning the B.E.S.A. report No. 72. thought it was desirable

to arrive at some rules which could be universally applied. In
the absence of a superior method at the moment, he favoured
internally-fitted temperature detectors; most turbo-alternator

troubles were the result of ignorance, and the thermometer
was of little use. He agreed with the importance that Mr.
Orsettich attached to the problem of expansion, and said

that the formula :
—

t, = RJR, (2,345-l-f,)-2.3-t5. in deg. C.
was simpler, and did not necessitate the use of the tables in

the B.E.S.A. report No. 72 when calculating the temperature

increase by the increase in resistance method.
Mr. A. R. Everest pointed out that .since the Tnieniatioual

Electrotechnical Commission dealt with the subject some
years ago. thermo-couples had been developed, and they must,

therefore, associate higher temperatures with standard

machines; it was. however, comineroially impossible to fit

embedded detectors in rotors, and he warned his hearers

not to draw too many conclusions. Experience had shown
that a high-temperature mica-insulated machine at Niagara

had given considerable trouble, whilst mica-insulated machines
which had operated at low temperature had not done so.

Mr. \. B. Field strongly supported the author's conten-

tions. Reliability and efficiency were the two most important

quaUties of a machine, but purchasers often overlooked the

fact that by limiting the manufacturers with regard to tem-



Vol.88. JSo. i,2(,5, fkbbcaky 11, itfii.] IHE h\.hx]'\'RlCA\, KEVIEWo 187

peratures they actually obtained a lesa reliable and often less

etticieut muL-Uine than could otherwise be supplied, if they
allowed a reasonable temperature rise they would discourage
treat ventilation schemes; simplicity and mechanical strength
should be tlieir aim rallier tliau pretty results on paper.
Mr. H. VV. lAiLOB, as a mauulucturer. supported the

author's point of view. Internal temperatures were un-
doubtedly high, and some operators knew what they actually
were, bome years ago they had had to choose between
allowing ttie higher temperatures and rehning details of

design so as to reduce the temperature, and the latter course
had been successluily adopted.

iilr. U. A. JuHLUN read a communication from Prof. Miles
Walkek, and a lantern shde was projected on to the screen,
showing how the temperature piled up in a machine having
a long core.

In reply to the discussion, Mr. Juhlin expressed his gratifi-

cation at the general agreement on the subject of higher
temperatures, and explamed that the point he wished to
emphasise was that the adoption of his suggestions would not,

in fact, increase the temperatm'es because in consequence of

their inabihty to accurately test them they were being worked
to at present. He did not advocate any rash adoption of

higher temperatures, but as mica was capable of withstanding
the temperatures mentioned it was time advantage was taken
of the lact. He agreed that the bending tests mentioned in

the paper were not the only ones, but they showed the
conditions as well as any other method would do. He had
not found any effect due to expansion because the mica acted
as a sort of spring. Embedded detectors would indicate the

true temperature only to within one or two degrees, but that
was near enough for practical purposes.

LEGAL.

Lee & Berlin v. Levy.

In the Shoreditch (bounty Court, on February 3rd, before

Judge Uluer, Messrs. L«e & Berlin, of St. Peter's Square,
HacKney Koad, electrical engmeers, sued Mr. K. Levy, of

HacKney Kuad, h.iii., mautie manufacturer, to recover ^19
for electrical nttmg work done.

Mr. i^Bii stated that they got an order for eleven electric

lights to be nxed at £'l each, which they did, and they sup-
posed the work had been passed by the borough council.

Cross-examined, he said the work was done in June, and then
they got a notice from a borough council as to the work, which
they put right, and they had heard nothmg since. It was
not within the witness's knowledge that only half the hghts
could be used. In re-examination he said he was quite willing

to put anything right now if it was proved to be wrong.
Ihe UEtENUANX said that on the completion of the work in

June the mspector from the Shoreditch iiorough Council came
in and saw it and refused to connect. The plaintiffs were
supposed to see to the work, and the inspector called again in

September, but it was not right then. He tried to arrange
for the plaintiff's to meet the inspector at his place, but
plaintiff's did not turn up. All that could be used were six

lights.

Mr. FoKDHAM, consumer's engineer, and inspector in the
Electricity Uepartment, Shoreditch Borough Council, said

that when he saw the work in June he gave no order fur

connecting, as the testing was below the standard and the
tubing was unsatisfactory. He went again in September in

response to an appeal from the defendant, but the work was
then too bad for him to provisionally connect, but he under-
stood it was to be put right as soon as possible. He had
never met the plaintiffs there. He had not certified the in-

stallation fit for use as the work was still unsatisfactory.

Jddue Cluer decided that as the plain tifl'a had to put the
work right, there would be a non-suit, the action being pre-

mature.

Bristol Tramways, Ac, Co., v. The Corporation.

In the King's Bench Division, on February 4th, Mr. Justice
Sankey had before him a special case stated on an arbitrator's

award in a dispute between the Bristol Tramways & Carriage
Co. and the Bristol Corporation. The question was what
amount of compensation should be paid by the Corporation
to the company for certain tramway buildings on land in

the parish of St. Michael's, Bristol, lately taken over by the
Corporation.
Mr. Jeeves, K.C. for the Tramway Co., said the question

was what was the basis of value of certain buildings erected
on land leased to the company by the Corporation, to be paid
by the Corporation to the company under the provisions of the
lease. The lease was dated July, 187-5, and was for '21 years.

The period expired in 1896, and the tenancy was continued
till 1918, when the Corporation gave notice to terminate it.

The notice expired in May, 1919, and the question of the
amount of compensation for the buildings erected on the land
was referred to arbitration. The question was what was the
meaning of the covenant in the lease of the land by the Cor-
poration that at the expiration of the term of occupation the

Corporation should pay to the lessees " the then value foi'

all buildmga which should have been erected on the land by
the lessees with the approval of the lessors. Before the
arbitrator the tramway company contended that the proper
value of the buildmgs was the cost of their construction less

depreciation. 'Ihe Corporation contended that the value should
be what anyone would pay for them m the open market.
The arbitrator found that if the company's contention was
right the amount should be ±'6,499, and if the Corporation
were right £i,<M). Counsel contended that the " then value

"

must be the cost of construction of the buildings less depre-

ciation, and therefore the company was entitled to i;6,4y9.

Mr. Inskip, K.C., for the Corporation, said the land on
which the buildings stood was a plot entirely separate from
the tramway undertaking, and it was a mere accident that the
lease was included in the tramway agreement, \vhen the
company purchased the tramways the plot and the buildings

had no connection with them. lo adopt the company's
contention would be to give an entirely hctitious value to the
buildings. The arbitrator had to find the value of the buildings

divided from the land, and that was what he had done.
Mr. Justice Sankey remarked that an intending buyer of

the buildings would have to consider the question of the rental

of the land. The buildings without the land would have no
value.

Mr. Inskip said the arbitrator would first consider the

prairie value of the land, and he would then proceed to value

the buildings. Valuers found no difficulty in doing this. He
contended that the market value of the buildings was their

true value.

Mr. Justice Sankey, in giving judgment, said he did not
agree with Mr. Jeeves that the matter came under Section 43
of the Tramways .A.ct, and he did not take the view thai the

lease was a lease of a tramway authority. Mr. Jeeves wa.s

wrong, he thought, in the way he assessed the value. The
way to assess the value was that contended for by the Corpora-

tion. Therefore he must answer the question entered in the
award in the sense that the Corporation must pay i;4,000.

Semco, Ltd., v. Russell.

In the Shoreditch County Court, on Monday, before Judge
Cluer, Messrs. Semco, Ltd., of Shoreditch, electrical engineers
and contractors, sued Mr. £. Kussell, of Commercial Street,

E.. to recover £11 18s. 6d. for electrical work done and
materials supplied. A sum of 50s. had been paid into court

in full settlement.

Mr. Clark, the foreman, said he went to do the job, which
was very urgent, and had to be finished that night, so that

it could be connected up the next day. This meant over-

time work for the electricians, and their rate of pay was os.

an hour for overtime, which was established by the trade

union rules. The defendant must have known what the cost

would be when he ordered the night work. There were two
men on the job till 10.30 at night, and they tested it and
found it correct before they left. He understood that the

trouble was that the electrical power supply authority had
been round previously but refused to connect up as there

was an earth. Counsel explained at this point that the charge
was arrived at by taking the cost of wages and material and
adding on 2.5 per cent, for establishment charges, and then a

further 25 per cent, for profit.

Judge Clder : Well, that is one way of charging certainly,

but being a limited company it must make a profit for its

shareholders I suppose.
Mr. Hornby : Our contention is that a price of oOs. for the

job was fixed.

The defendant was called, and said he had a good deal of

work to do on the job, which he took at £6. He asked the
plaintiffs to do the electrical work, and they agreed to do it

for 50s. ; it was absurd to suggest he would leave them free to

charge what they liked when he was only receiving £6 for all

the work.
Judge Clder eventually found for the plaintiffs for £9, say-

ing the plaintiff's had charged a little too much in making out
their profit.

Tramway Wa^es Inquiry.— The Court of Iniiniry

appo nti-d by the Minister nf Labour, under the chairmanship of
Sir David H'itr.il, G.C.B , commeucfd its d'ltiea oi Janunry '^li'li,

and many witnesses have b^en examined durirfr its p'-oct-pdinss.

Mr. E Bevin, the leader of the Tra'^e Union sidt", called a nuniber
of tramway emplnyea and their wives to testify tn the cos of living'

and the imp's-iibiiity of livine at a p-oper s andani un er pre-eiit

rates of waijea The employers' side, on th other h-ir d. p-nduced
ev denoe to show thatthf hurdfns already placed up n the industry
h-id reached 'be uimoit limit. .4t the sessi n of F bruary 4th it

wa^ decided to se' d out a ij'ie.sf ii>nji)''p to all und rtakiner- ti elicit

the followinir wjform»t on : —Number of route mih sandofcar mihs,
19U a>id Isi 0; number of p»rsoni employed (rivin;? (j'ades 1914
and 1920 ; excess of expfnditure over revenue in respect of ta h
undeitikine. and anurce from which excess was mef, 1914 and
19 iU ; excess of rev nue over expenditure, and how ex :es8 was dis-

posed of ; th'' amnunt granted 'y each under' akin? on the base
ratea subsequent to the Industrial Counoil'a agreement of March
31at, 1920 ; variationa between the wage ratea in 1905 and 1914 .'
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THE CALLENDER KAY POLE.

Thk question of overhead transmission is rapidly increasing
in importance with the development of stations serving wide
areas or distant localities, and one of the most importjint con-
siderations in the study of this hranch of onKincerinf,' is the
choice of a suitable standard or pole for supporting the heavy
load of copper requii'ed for the work.

ITie standardisation of transmission poles is a difficult

question as far as size is concerned, as .so many factors enter
into the calculations. As regards proportions, however, stan-

dardisation is not so dilhcult as has Ixmmi proved by Messrs.
Callender's Cable & Construction Co., Ltd., in the produc-
tion of their Kay poles. These poles consist of a vertical

member supported by four legs and the same numljor of

stays, as seen in fig. 1. The distance from the ground to the
point at which the stays are fixed to the vertical member is

taken as a unit of proportion, and all other parts are designed
in accordance with this unit. Thus, if tlic " unit " is taken
to be 100, the tower will stand with its four legs on the
corners of a square whose side is 40 ; the height from the
ground of the joint at which the five members meet will

by suitably adjusting the stays, the vertical member may
be allowed to deflect considerably before the structure as a
whole offers any serious resistance to the deflecting force.

'J'his llcxibility is not purchaii<_',d ut the pric<i of safety.

.\s regards the transport of these poles, it will be seen
that no difficulty is presented, and their assembly is also a
simple matter.
In erection, the ground is first marked out to show the

points at which the legs are to enter the ground, and the
necessary excavations are made. While this is bemg done,
the four buckled plates are attached to the legs, and the
joint block is placed with its lower parallel projection in one
of the legs. This leg is then lifted into one of the holes and
inclined at the proper angle, when the other legs are brought
up and fitted into the joint. The earth is then rammed in

round the bases of the legs and the vertical tube is placed in

position with a light derrick, the .stays and cross-arms having
been fitted in readiness. \Vhen the construction gang has
erected one or two poles, each memlier becomes accustomed
to his part of the work, and erection can be carried out
rapidly.

Where it is desired to keep a line in commission day and
night for years together the wrapping of the tubes with

bitumen-impregnated hessian is recommended. All

inner surfaces of the tubes are invariably coated
with a rust-resisting compound, and legs of poles

^ which have been erected for years have been
found free from corrosion on both interior and
exterior surfaces.

Tlie makers claim that the Callender Kay pole

is the cheapest as well as the best for h.p. trans-

Fia. 2.—Method of Fixing
Foundation Platb.

Fui. 3.

—

Joint Block.

Fig. 1.—Tue Callknoer Kav Pole.

also be 40, and the length- of each of the legs above the

ground 49. The length of the stays will be 104. In this

way the load on any of the members is always a definite

multiple of the transverse load applied at the head of the

pole, and a full knowledge of the distribution is obtainable

immediately. This enables the firm to offer a pole of standard

proportions to deal with any and every condition met with in

practice.

The construction of the pole is very simple. The struts may
be of any suitable material, but preferably of high tensile

steel tubes, which are light and easily handled. The founda-
tions consist of buckled plates attached to their respective

tubes by bolts, as shown in fig. 2. Tlie joint at which all

five tubes meet consists of a cast-iron block (fig. 3), which
requires no machining and no bolts or fastenings of any
kind. The various projections on the block are an easy fit

in the tubes, and the block is just subjected to simple com-
pressive forces. "Under no circumstances can the block work
out of place, and a lo.id coming on the pole from any direction

tends to keep it more firmly in position. The ties or stay

wires are galvanised wire ropes of high-grade steel, with a

tensile strength of from 100 to 110 tons per sq. in. The four

ties for each pole are formed of two lengths of rope, each
length passing from one leg of the pole to the top and down
again to an adjacent leg. The " Kay " pole is very flexible;

mission work on account of the low costs involved in freight,

transport, distribution, assembly, erection, and mainten-

Electrical Appliances for South African Railways.

—

Sir William Hoy, general manager of the Union of South Africa

Railways and Harbours, in his ofBcial report lor 1920, just to hand,
states that the electrification of certain sections of the Union rail-

ways which has been authorised by Parliament (at an estimated

cost of £4.385.400), will lead to considerable development in elec-

trical schemes and the introduction of electrical appliances for

railway purposes. Important schemes are in hand for large

extensions in the use of electric power In Durban, Bloemfontein,
East London and other workshops and also at the harbours. At
Pretoria, Sir William Hoy adds, it has become imperative to

supplement the generating plant by a new 250 kWfet, in order to

cope with the additional demand for power. New electric light

plants have been installed at a number of country stations, and
other installations are in hand. A new system of lighting has
been introduced in several of the large goods yards to facilitate

shunting work at night. The new system, known as " flood
"

lighting, haa been found very successful, and will be extended ajs

circumstances warrant
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are invited to mbmit parti-culars of new or improved devices and apparatus, which will be published

if considered of sufficient interest.

Art and Utility in Lighting.

An extremely wide range of lighting fittings is disclosed in

a catalogue recently issued by Messrs. J. & W. B. Smith,
Ltd., 1.5-23, Farrinsdon Road.'E.C. 1. From both the artistic

point of view and that of utility the list can be said to cover
most requirements in the way of illumination. We select two
examples to illustrate the variety of the fittings included in

Fig. 1.

—

Candle Bracket.

the catalogue. Fig. 1 is a candle bracket, an ornate fixture

designed for those whose minds cling to the old traditions

while desiring to make use of the advantages of electric-

lighting. Fig. 2 is a severely plain desk fitting with a pohshed
sheet brass reflector for use with metal filament lamps. The

Fig. 2.—Desk Fitting.

reflector is fitted to the brass tube by a double-knuckle joint

with a tightening wing nut. Thie type can be used as a
piano standard to illuminate music without glare.

These are but two examples from among almost a thousand
fittings of all kinds. We have seen the firm's show-rooms,
and were much pleased with what we were shovsm.

A New Mercury Cut-out.

We have received from Messrs. Sagar-Eichards, Ltd..

Woodbottom Works. Luddendenfoot, Yorks., particulars of a

new type of mercury cut-nut for which they are sole licensees

for Great Britain and Ireland. This is designed to take the
place of fuses, and it is claimed that by the use of the device

it is impossible to over-fuse a circuit, there is no danger from
arcing, and fuse replacement is dispensed with. The servict^

type of " Emcos " cut-out is illustrated in fig. 3, where one
of the pair is shown with its porcelain cover removed. It

consists of an inner core possessing a chamber containing mer-
cury. Owing to the peculiar construction of this chamber a
break in the circuit, due to a short-circuit or overload, takes
place in a predetermined restricted area, thus ensuring that

the severing of the column of mercury occurs under a head
of mercury, in an airtight chamber, without flash or noise.

The displaced mercury is caught in a special chamber in this

inner core, again returning to omplete the column on depress-

ing the vulcanite button seen in the illustration. The inner
core is confeiined in a case, and is usually mounted between
two porcelain blocki, which arrangement affords complete

electrical protection. The mercury column cannot be re-

estabUshed if the overload or short-circuit still exists, as the
mercury will not remain in the resti-icted area until the fault

IS removed. The " Emcos " cut-out forms a very efficient

Fig. 3.

—

The " Emcos " Mebccby Cut-out.

type of curjent limiter, as a stoppage caused by an excess of
current cannot be remedied until the extra lighting, &c., is

switched off.

A Kinema Lighting Set.

Fig. 4 illustrates an interesting lighting plant supplied by
Messrs. Ward & Goldstone. Ltd., Sampson Works. Salford,

to one of their Indian clients, for iise with a travelling kinema.
The engine is of the two-stroke type, running on paraffin,

and the generator has an output of 2.2 kW at 70 volts. The
engine is fitted with a fan-cooled radiator, the fan working
on ball bearings; a reservoir for the cooling water is con-

Fig. i.—A KiNEiiA Lighting Set.

tained m the engine bedplate. The trolley is made of chaimel
iron bolted together and floored with IJ in. elm board.

It is intended to use animal haulage for transporting this

set over the rough Indian rcKids for, although the complete
weight of the plant as shown is over a ton, the mounting has
been so well carried out that the set can be moved on level

(fround by one man.
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THE DISTRIBUTION OF ELECTRICITY.

Discussion at IjEeds.

Mr. W. B. Woodhouse's paper on the above Eubject, which

was abstracted in our issue of December 3rd, 1920, was dis-

cussed before the Nokth-Midland Centke of the Institution

OF ElectricaIj Engineers at Leeds on January ^oth. Mr.

0. J. Jewell, chaii-mau of the Centre, presided, and there

was a good attendance of members.

lu opening the discussion, Mr. Storr remarked that Mr.

Woodhouse was to be congratulated on writing a paper of

that description which was so complete in all the essentials.

One portion of the paper referred to the time limit for develop-

ment, and with that he was in strong agreement; speaking of

normal areas of electricity supply, say, a few square miles

as distinct from the whole country, there was a very dehnite

limit beyond which it was inadvisable to plan aheaa for

tinaucial reasons. With a very simple outline of an ideal area

as outlined m the paper, it would not be difficult to decide

what to do in connection with sub-station costs. Sub-stations

together with their equipment, when they were equipped for
'

areas not only tor load grouping, but for simphtied protection,

had a very large etlect on the cost of the distribution system,

and for simplmcation sub-station costs should be seriously

considered along with all mams work. An important point

to be kept in mind was that if economy was practised with

due caution in the early lay-out a greater area could be

covered by the same cross sections of copper by taking an
alternative route at a later date.

.Mr. Johnson (Leeds) said that though the paper dealt

with pov\'er as a whole, it appealed to him as a telephone

engineer to some extent; his remarks would_ be chiefly on
its application to telephone engineermg w-ork. Mr. V\ ood-

house stated: " i'he concentration of generating plant in a

small number of station involves greater expense in dis-

tribution, and is only justitiable so far as the advantages

of centrahsation outweigh the extra costs of distribution

which result." With the alteration of a few words that

paragraph exactly described the problems telephone engmeers
in lai-ge cities had to consider when deciding whether they

should put up one big exchange for the whole city or whether
they would have a number ol sub-exchanges on the outsku-ta,

although the distribution was not the same, inasmuch as the

telephone distribution w'as necessarily of a " tree " form,

whereas that of power distribution might be described as of

the " web " design. Yet the considerations were very similar

in that they had to enter into rather elaborate calculations,

and a gouii deal of surveying had to be done in order to

decide whether a sub-exchange should be put down in a

particular area or not. Ihen, too, they had then- own density

problems, inasmuch as whereas the bulk of the conversations

was local, and consequently cables of a very small diameter

would sutiice, yet they had also got to provide tor the junction

and trunk traffic which required telephonic efficiency of a

much higher order. The speaker was particularly struck with

the fact that Mr. Woodhouse had emphasised the need for

a considered lay-out at the beginning. Telephone engineers

were up against similar problems; for instance, the Hull tele-

phone area extended for several miles north, east, and west,

whereas it only extended a little way to the south because

of the river Humber. Even in those physical difficulties

there was a great necessity for the study of the location of

the station, io begin with, they found that if they once

got a central station where they should have a number of

sub-stations, or vice versa the capital spent at the beginning

with a large unexpired life made it almost impossible to put

the thing right afterwards. When they built the automatic

exchange at Leeds they used ordnance maps on which they

plotted the location of every subscriber in Leeds. They then

drew one line horizontally and one perpendicularly, not in

the middle of the paper, but so that they had exactly as

many stations on each side of the perjiendicular. and exactly

as many above as below the horizontal line. Obviously where
those lines crossed w'as the place where they could put the

central exchange with the least expenditure of labour. Had
they chosen a site near the Leeds Post Office for the Leeds
exchange it would have meant that thousands of wires would
have had to be. perhaps, one-third of a mile longer on an
average than they need have been. Telephone engineers in

their surveys found that it would not do to lay cables without

a very thorough understanding of what they were going to

do ultimately, and before they entered upon the main scheme
they plotted on ordnance maps the probable requirements

for telephones within periods of five, fifteen, and twenty-five

years. So that although they might only do a preliminary

part of it at the time, they knew what they were working
for, and they saw that they had cables at all events for five

years, where'as they provided ducts for at least fifteen years.

They reckoned 'that bevond those periods, intej-est and main-
tenance charges would wipe out the cost of adding cables

when the time came. To a trained man it was comparatively

easy to make a very" reliable estimate of the development in

any particular part •within those perincls. and he believed

that power undertakers nlso found that they^ could make 3

fairlv accurate forecast ., of the requirements in a somewhat
similar way. 'The Institution ' might well devote a good deal

of consideration to the necessity of havmg areas arranged on
an mteiugent basis. He knew there were immense difficulties

in the way, but the advantages of getting the area properly
arranged to begin with were so great that it seemed worth
while doing a great deal in order to get that. If, for instance,
they were gomg to make use of water power, the area cer-
tainly ought to be grouped round that source of supply even
if local jealousies and feelings of importance on the part of
local authorities stood in the way. He thought that the
matter was of such importance that it ought to be possible
to overcome difficulties, because if they once got away from
the economic centre it seemed almost imi»ssible ever to get
the thing put right. He emphasised the importance ol the
prehmmary survey both as regarded the area, the location
of the station, and the question of whether there should be
any. and, if so, how many sub-stations, and there should be
an intelhge.nt knowledge of what the station was going to
serve for a good many years ahead.

Mr. Minings observed that it was a pity that the author had
not brought the iWl figures up to date, because as they
stood they were really of no value for comparative purposes.
Mr. Woodhouse had mentioned the resistance losses varying
with the load. Was that correct? Should not it be the
square of the load?—and even that might be slightly increased
on account of the temperature of the cable. As to h.p. cables,

he thought most mains engineers would agree with Mr.
Woodhouse that 0.05 sq. in. should be the minmium for a
pressure of about 10,0tH) V. He knew, however, ot in-

dividual cases where cables were of smaller cross-sections,

I.e., 0.035 sq. in. at 11.000 V, and they had given years of

good service. With regard to the remark that " Some regula-

tion of pressure will be permi.s,sibl6 at the stations . .
." it

.seemed to him that a fairly definite pressure must be main-
tained on account of the local supplies. If that was main-
tained it would mean that some form of boosting would have
to be employed.

Mr. C. G. SHurrLEWOETH (Hull) said that he had been
concerned with a scheme for transmitting 2,000 h.p. in bulk
about 12 miles. The approximate cost of laying the cable
was ^80,000, and the cost of switchgear and the trans-

formers for stepping up and stepping dowm was about
±'20,000; the whole scheme cost about i'100,000. He reckoned
that if they used the cable at 100 per cent, load factor they
could supply from 30 to 40 million units, which would repre-

sent a cost of O.OGd. per unit. If they took an average flgure

of lO.OOO.UOO units at 25 per cent, load factor the cost per
unit would be 0.24d. The cost of transmission was becoming
a very serious factor with the present cost of cables, and he
agreed with Mr. Woodhouse that to lay light cables was a
fallacy ; the cost of labour was such a big proportion of the
cost. The size of cable they selected was 015 sq. in. They
had a guaranteed load of 2,000 kW, and they fixed on a
pressure of 22,tK)0 V. which allowed them about 50 per

cent, for the development of the district. Their experience
of a 6,0D0-V transmission was that it did not take them
far on account of pressure regulation. They had one running
for six miles; for two-thirds of the distance the cable was
0.15 sq. in., and the rest was 0.075 sq. in. They found in

practice that with an approximate load of 300 kW" at the

consumer's premises, and with the cable fully loaded at the

power station and tapped off at intervals on the way, they

got as much in an afternoon as 15 per cent, variation. That
was beyond the economic limit. Thev had to choose between
11,000 and 20,000 volts; finally they decided on 20,000 volts.

Mr. W'OOD asked if a'n overhead system of steel-clad alumi-
nium miiins usina pressure retlulators on the system, such
as was used in Canada and the States, would not be more
economical? In a country like this he imagined they would
be much more reliable than an untried e.h.p. underground
cable; the overhead cable was kept too much in the back-
ground in this country.

The Chairman (Mr. C. J. Jewell) held that it would be a
good thing if a warningwas given concerning the comparative
costs of cable and site. In his experience he had found many
places w^here, just for the sake of a few poimds in the cost

of the site, they had turned away from the main road and
had gone up a back street and expended many thousands
nf pounds on cables. When they had a fairly large sub-station

and perhaps a dozen or fourteen cables and they had to

take them over a distance of 300 or 400 yards, it cost what
would be quite a big frontage cost for a first-class town. He
had known that happen in towns with tramway systems where
they had fairly large sub-stations. A static sub-station was
a different thing, but even then the cost of the cable was
sometimes lost sight of when the site was chosen ; the people

responsible for the lay-out had not taken into consideration

what their costs would be. they had only looked at the first

cost of land'. He entirely agreed with Mr. Woodhouse on
the building up of a system. To-day if one were building

iip a system without a very assured load, one would naturally

adopt 10,000 volts. They could distribute quite a long way.
feed a good many sub-stations, and keep the capital cost

fairly low even with cables instead of overhead equipment.
Tlieir load or generation -would always be at 10,000 volts, and
they could work up to 30.000 on their mnin load, and come
down and tap into their sub-st.-itions wherever they liked.

Mr. Woodhouse's arrangement of gradually building up and
taking notice all the time of the capfial cost and seeing they

got a fair return, and as the load increased to be able to
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inca-ease their copper or transmission, was one that should

not be lost sight of.

Mr. W. B. WooDHOcsB, in replying to the discussion, said

that Mr. Johnson's comparison with the distribution of tele-

phones was another phase of a similar engineering problem.

It was valuable to have an analogy of that kmd, and to be

Srble to check one's conclusions with one particular system
by the conclusions arrived at with something of a ditlerent

nature, but analogous, allowing for the dilterences. As to

Mr. Johnson's statement that the site of the station should

be selected after caretul consideration of the area, he was
very glad that had been emphasised, because he (Mr. Wood-
house) was afraid that even to-day engineers were talking

of building power stations on utterly unsuitable sites, sites in
* the middle of large towns from which it was impossible to

move their cable routes. The cable routes had not been
considered; if they had followed out Mr. Johnson's example
and laid out the scheme of what they would want in 15

years' time, it would modify a good many of those proposals.

The impression Mr. Johnson's remarks left on him was the
enormous value of a careful engmeering analysis of those

problems; the tendency had always be«n to say :
" Well, after

all, you cannot use too much copper, and there are so many
variants that it is not worth while trying to analyse the

problem." Mr. Woodhouse contended that it was worth
doing, and it was only by proceedmg in that way and trying

to get some leading principles that they would ever progress.

Mr. Johnson had emphasised the importance of considering
the probable requirements in advance, which was particularly

important in towns where they had expensive roads and
pathways to break up, and where they had a greater likeh-

hood of obstruction. It was of importance to look upon
electric power supply as being something for a very wide area

;

in this country they were now talking of 50 or 60 miles; in

America they were connecting areas over distances of 300.

400, and 50O miles, and the whole supply of an area 500 miles
from end to end was being linked up. If the Americans could
do that, surely they in this country must think on proper
lines; for example, not merely to consider the linking up of

Yorkshire, but also consider the interconnection of Lancashire
and Yorkshire, Yorkshire and Tyneside, and Yorkshire and
Birmingham. Those were the problems to consider, not
merely what they were going to do in a small portion of

the West Riding. They had got a lot to learn yet about
dielectric losses; the Engmeering Research Association was
very busily engaged on problems of that kind, and a great
many people were working on them as well as the cable
makers, so that in a few years they would have something
definite to go on. In the meantime one had to take into
account that paper, while a very admirable insulator was
rather sensitive to temperature, and that their dielectric

losses would rather increase as the temperature rose, so that
they might very .soon reach a dangerous point. There was
no doubt that in connected systems they would have recourse
to some auxiliary method of pressure regulation ; whether
it was by boosters, synchronous boosters, or synchronous con-
densers, or whether it was by regulation transformers, would
depend on the particular case and the amount of load they
had to deal with, but something would undoubtedly be
necessary, and must be regarded as a disadvantage seeing it

meant extra cost and complication, the disadvantage of a
very large system. Mr. Shuttleworth's figures were rather
higher than were necessary in a general distribution scheme;
Mr. Shuttleworth was considering the supply in one par-
ticular case. 'There was no doubt at all that if they were
going to distribute cheaply they must use overhead mains
and use a great many mains, particularly in a district where
the density of load was not very great. In Yorkshire there
was already a very considerable mileage of overhead cables,
and that was extending. There was a case both for overhead
cables and the underground main, and both types would always
have their uses. If they were considering the transmission
of very large amounts of power by overhead mains, then
they were almost forced to the condition that they had had
to accept in other countries, that was. they wanted a tract
of country on which to erect their mains and of which they
would have the ownership and control. That would be a
rather difficult thing in the West Riding. They had already
got so many roads, so many railways, and so many other
things that if, for example, they wanted a tract many
yards wide to put their poles on, by the time they had paid
for it it would cost more than the underground main. For
a great many parts of the industrial area they must go under-
ground, but where they could possibly go overhead he thought
they must do so. Mr. Jewell's warning was one that they
should remember. It was very often forgotten that if a
sub-station was put out of the way it meant an extra length
of main and, therefore, considerable extra cost of mains.
Obviously the sub-station site should be chosen with the
greatest care ; the cost of those extra lengths of cable would
soon swamp the additional cost of land. For the industrial
districts of this country 10,000 volts was right; it was unfor-
tunate that so many of the towns had adopted a lower pres-
sure, but it was not too late for them to come into line with
the pressure which must be adopted outside the big towns
and put their extensions down at 10,000 volts. They could
buy switchgear, cables, and transformers cheaper ; it would
be a great advantage if 10,000 volts could be standardised as
the power users' pressure.

mu

TRADE STATISTICS OF CANADA.

The following figures, showing the imports into and export*
from Canada of electrical and similar materials during the
year ending March iilst, 1919, are taken from the recently-
issued trade statistics. Figures for the year 1917-18 are given
for purposes of comparison, and notes of any increases or
decreases have been added.

Imports.

1917-18 1918-19 Inc. or dec.

Copper wire, plain, tinned, or plated.—
Total ... lb. 68,000 179,000 -f- 111,000

$ 23,000 68,000 + 45.000

From United States ... lb. 68,000 179,000 -f 111,000

$ 23,000 68,000 -I- 45,000

Electric motors, generatort and dynamos.—
Total ... $ 1,918,000 2,354,000 -f- 436,000

From United Kingdom 22,000 32,000 + 10,000

„ United States ... 1,894,000 2,320,000 -I- 426,000

Other electrical apparatus.—
Total

From United Kingdom
,, United States ...

8,200,000 7,576,000 - 624,000
93,000 55,000 - 38,000

8,091,000 7,494,000 ~ 597,000

Steam engines.—
Total

From United States ...

Petrol and gas engines.—
Total

From United States ...

$ 340,000 284,000

339,000 280,000

$ 6,666,000 6,380,000

6,661,000 6,369,000

56,000

59,000

286,000
29^,000

Wire, iron and steel covered, including cable.—
Total ... $ 235,000 193,000 - 42.000

From United Kingdom 1,000 18,000 -t- 17,000

„ United States ... 234,000 174,000 - 60,000

Exports.
Engines, petrol.—

Total
To Newfoundland

,, United States

Mica.—
Total

To United Kingdom ..

,, United States

Electrical apparatus.—

Total

To United Kingdom
,, India
,, .Australia

,. New Zealand
,, Newfoundland
,. Brazil

,, France
.. United States

Machinery, other tha:

washing.—
Total

To United Kingdom .

,, Newfoundland
,, France
., Japan
,. United States

172,000
149,000

11,000

291,000 + 119,000
257 000-1- 108,000
29,000 + 18.000

457,000 370,000 - 87,000
5,500 55,000 + 49.500

451,000 313,000 - 138,000

$ 2,167,000 2,168,000 -f 1,000
119,000
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET PUBLISHED.)

Co«ipil«d azpreasly for this journal by Missks. StrTON-JoNH, O'DSLL *N0
SnrHlNi, Chartered Paient Agenu, S8£, High Holborn, London, W.C. 1.

2,309. '* .\ulomatic, &c., telephone exchange systems." \V. .Aitkcn. Janu-
ary 17th.

2,677. '* Ignition magnetos for internal combustion engines." H. W. F.

Ireland and H. Lucas. January 20th.

2,076. " Electric lamps for vehicles." W. H. Eggtnton and H. Lucas.

January 30th.

2,(iS3. " Tumbler switches." Y. Tak-noka. January 20lh.

2,0S4. " Signalling arrangement for electrically worked railroads." I'.

Crunig. January 20th. (Switzerland, November 2jth, 1920.)

2,0yd. " Electric motor control." British Thomson-Houston Co., Ltd.

and H. C. Hastings. January 30th.

2,70J. " Electric contacting devices." H. Lloyd and A. P. Pchrson.

January 20th.

2,711. " iMeana for enabling electric current of low voltage to flow across

proximate surfaces of two conductors in contact." T. N. Whitehead. Janu-
ary 20th.

2,717. " Electric discharge tubes." Xaamloozc Vennootschap Philips' Gloei-

lanipenfabrieken. January 20th. (Holland, January 22nd, lifeO.)

2,719. " Induction apparatus for electro-therapeutics, SiC," P. Bischof-

berger. January 20th. (Germany, December 14th, 1920.)

2,727. " Telephone switching apparatus." VV. .\itken, January 21st.

2,729. " Electro-magnetic wave receiving systems." F. J. Chambers.
January 21st.

2.748. " Incandescent electric lamps." F. J. Moore. January 21st.

2,754. '* Electric egg-tester." F. Armstrong. January 21st.

2,7ti6. " I'roduction of electrical oscillations by thermionic valves." N.
Lea and K.idio Communication Co., Ltd. January 21st.

2.782. " Telephone systems." Western Electric Co., Inc., and Western
Electric Co.. Ltd. (Western Electric Co., Inc.). January 21st.

2.783. " Cancelling switch." P. D. Coates. January 21st.

2,785. " Arrangements for reinforcing weaJk continuous currents." D.
Keichinstein. January 21st. (Germany, February 25th, 1920.)

2,791. " Electric motor control systems." T. Zweigbergk. January 21st.

2,793. " Electrically heated hand irons, kettles, &c." H. Leigh. January
21st.

2.798. " Electric signalling." B. Davies and Eastern Telegraph Co., Ltd.

January 21st.

2,801. " Electric heater resistance elements." R. W. Reynolds. January
aist.

2,803. " Apparatus for suppressing earthing currents in high-voltaKe nets."

Siemens-Schuckertwerke. January 21st. (Germany, January 31st, 1920.)

2,80(i. " Measuring magnetic induction." British Thomson-Houston Cx).,

Ltd. (General Electric Co.), and General Electric Co. January 21st.

2,807. " Elastic fluid turbine-driven sets." British Thomson-Houston Co.,

Ltd. (General Electric Co.), and General Electric Co. January 21sl.

2,816. " Terminals for electric junction boxes, ceiling roses, &c." W. W.
Congdon. January 21st.

2,825. " Hydro-electric steam power systems for locomotives, tramcars,
S.C." W. P. Durtnall, January 21st.

2,841. " Means for transforming light impulses into electric current im-
pulses." T. H. Nakken. January 21st.

2,850. " Electro-magnetic wave signalling systems." H. J. J. M. de
Regnauld de Bellescize. January 22nd. (France, January 22nd, 1920.)

2,889. "Means tor preventing theft of electric lamps." J. A. Brook. Janu-

i.Sai).
'"

Electric accumulators." R. Rankin and Van Raden Sr Co., Ltd.

January 22nd.
2,902. " Earthing device for lead-covered cable." L. Weekes. January

22nd.
2,911. " Electrodes, and methods of making same." British Thomson-

Houston Co., Ltd. (General Electric Co.), and General Electric Co. January
2nd.

vehicles, &C-" J. Eaton & Efandem

ices tor radio-signalling, &c." J.

2.940. " Electric head-lights tor

Co., Ltd. January 24th.

2,953. " Negative resistance, &c
Scott-Taggart. January 24th.

2,975. " Electric-wire tester." G. Westley. January 34th.

2,990. " Incandescent electric lamps." H. E. Clerk and W. W. D. Knight.
January 24th.

2.992. "Telephone installations." J. P. Vinall. January 24th.

2,994. " Motor-vehicle electric lamps." H. Lucas and W. C. Turner. Janu-
ary 24th.

3.009. " Electron tubes." Soc. Anon, pour ('Exploitation dcs Precedes M,
Leblanc-Vickers. January 24th. (France, .April tJnd, 1920.)

3.010. " Systems of voltage regulation." British Thomson-Houston Co.,
Ltd. (General Electric Co.) and General Electric Co. January 24th.

3,012. " Mine signalling apparatus." T. Chismon. January 24th.

3,037. " Automatic electrical steering-gear lor ships." G. C. Boles and
W. P. Gandell and A. K. Macrorie and H. Noble. January 24th.

3.040/2. " Miners' electric safety lamps, &c." G. Oldham and J. Old-
ham. January 24th.

3.041. " Galvanic batteries." G. Oldham and J. Oldham. January '24th.

3,055. " Electro-magnetic switches or cut-outs." C. C. Garrard arid A. H.
Railing and W. Wilson. January 35th.

3.058, " Electric motor starters and regulators." C. C. Garrard and A. H.
Railing and W. Wilson. January 25th.

3,066. " EIectro-m.ienetic wave receiving and amplifying systems." F. J.
Chambers. January 25th.

3,084. " Apparatus tor generating electricity." J. A. Craigie and A. Green-
wood and D. R. Rohie. January 35th.

3.087. " Adapters tor electric-lamp holders." E. Schallner. January 25th.
3,097. " Electro-deposition of bronze, &c." A. H. Fehr and D. H. Fehr.

January 25th.

3.105. " Number-dials for automatic, &c., telephone systems. &c." J. E.
Collver and E. A. Petithory and Siemens Bros. & Co.. Ltd. January 25th.

3.106. "Protective devices tor three-phase electrical distribution systems."
Metropolitan-Vickcrs Electrical Co., Ltd.. and T. W. Ross. January '2.5th.

3.119. " Electric lamps." British Thomson-Houston Co., Ltd. (General
Electric Co.) and General Electric Co. January 25th.

3.120. • Indicating instniments." British Thomson-Houston Co.. Ltd.
(General Electric Cj and General Electric Co. January 25th.

3,145. " Means tor converting polyphase electric currents into single-phase
currents and vice versa. .MImanna Svenska Elektriska Aktiebolaget and E.
Hedin and S. Norberg. January 25lh.

3,157/58. " Electric rectifiers." P. Freedman. January '^tith.

3.165. ".Automatic, &c., telephone systems." W. Aitken. January 2fith.

3.166. " Electrically-driven centrifugal tans." D. A. Capewoll and R. B.
H. Gossace. January 26th.

3,171. " Production of chemical compounds or elements by gravitational
translation of amalgam formed bv electrolysis to hermetically-sealed
recent.icle" E. B. Barnett. January 26th.

3.175. " Aerials for wireless s\stems." G. P. Grenfell and J. Robinson.
January 26th.

3.176, " Combined portable electric light and heater." W. Margolis. Janu-
ary 36th.

3.182. " Electric woodworker." X, D. Plowman. January 26th.
3.209. " ImpnU" transmitters." .\utnmatic Telephone Manufacturing Co-,

Ltd. January 26th. (U.S.. February 13th, 1930.)

.3,211, " Electric switches." A. Shore and A. P. Witchell. January 'iOlh.

3,230. " Plug or connection for electric irons, Sx." A. E, Barber. Janu-
ary 26th.

3,246. " ELectro-mngnetic switch devices." Metropolitan-Vickers Electrical

•o., Ltd. January 36th. (U.S., February 80th, 1990.)

3,276. " Trolley truck* or conveyer* for overhead cabluways." S. A. Rogers.
January 26th.

3,-279. " Push-button elevators." O. Imray (Otis Elevator Co.) and Otis
Elevator Co. January 26th.

3.280. " Electric switching mechanism." British Thomson-Houston (^.,
Ltd. (General Electric Co.) and General Electric Co. January 26th.

3,308. " Electrically-controlled gas valve." D. E. W. Recs. January 27th.
3,316. " Drums for electric cables." L. Dodson. January 27th.
3,328. " Magnetic separators." A. E. Dayics and H. H. Thompson. Janu-

ary 27th.

3,331. " Electric torch." J. A. Francis. January 27th.

3,333. " Automatic electric switch." C. Donovan. January 27th.
3,337. " Magneto accelerator with automatic cut-out." V. Crighton. Janu-

ary 27th.

3,358. " Switch for tapping inductance of oscillatory circuit." H. P. P.
Recs. January 27th.

3,360. " Electrical mea.suring-instrumentt." R. J. Miller. January 27th.
3,364. " Electrical means for delecting, indicating, measuring or utilising

minute movements." J. J. Dowling. January 27th.
3,378. " Negative electrode for electric accumulators." A. Pouchain. Janu-

ary 27th.

3,381. " Sparking plugs." L.Wells. January 27th.

3,409. " Electric switches." C. C. Garrad and A. H. Railing and A. F.
Searle. January 28th.

3,4.38. "Telephone calI-iT:gister and check." H. A. J. Bronncker. Janu-
ary 28th.

3.445. " Electric device for regulating traffic and signalling." A. E.
Chapman. January 28th.

3.446. " Welded joints for tramways, &c." H. Bolton and G. Wallace.
January 28th.

3.447. " Starting and plug-cleaning device for internal-combustion engines."
W. E. Coe. January 28lh,

3,4.53. " Telephone attachment." H. W. Jameson. January 38th.
3,454. " Electric hurgl.ir alarms." Alarm Ges. fur Einbruchsichcre Anlagen

and A. Bachmever. Ji.nunrv 28th.

PUBLISHED SPECIFICATIONS.
The aumbera in pareoth&ies are thoae under whicb the ipeei&cationt will km

printed and abridged, and all nibsequent proceedingt «H11 be taken.

;." Soc. Clerget,

Jo

of metallic tubes.'

September

3. Cowpcr-

1.818.
15,193. " Sparking plugs for internat-combusi

Blin, ei Cic. September 19th, 1917. (136,851.)

1818.
16,404. " Electric arc welding and like op^-ralions and electrodes

C. J. Holslag. June 30th, 1919. (156,280.)

•23,097. " Electric switches." Crompton & Co., Ltd., and W.
September 19th, 1919. (156,301.)

23,450. " Electric generating plants." Austin Motor Co., Ltd., and C. B
Walker. September 24th, 1919. (156,303.)

•33,496. " Minimum electric current indicators." T. Powell
24th, 1919. (156,304.)

•23,739. " Process tor the manuf.icti

Coles." March 22nd, 1920. (156,309.)

24,225. " Apparatus tor the operation of a receiver with a plurality of
separate receiving elements by a transmitter, applicable particularly for

statistical or tabulating purposes." C. Borel. October 3rd, 1919. (156,3^i2.)

24,406. " Amplifying device tor use in wireless telegraphy and telephony."

J. B. Bolitho. October 6th, 1919. (156.330.)

24,780. " Electric photographic printing or copying machines." J. Halden
& Co., Ltd., and J. B. Halden. October lOth, 1919. (156,339.)

15,177. " Control of electric motors driving planers and the like." S.

Gowan, L. Miller, and Metropolitan-V'ickers Electrical Co., Ltd. October 14th,

1919. (156,343.)

•25,199. " Terminal caps for electric conduits." F. I. Johnson. October
14th, 1919. (156.344.)

25,333. " Electric motor controllers." British Thomson-Houston Co., Ltd.
(General Electric Co.). October 15th. 1919. (156,346.)

25,560. " Electro-magnetic mechanisms applicable to telegraphic and like

purposes." Automatic Telephone Manufacturing Co., Ltd., and S. R. Smith.
October 18th. 1919. (156,353.)

•25,669. " Telephone transmitters." C. H. Pritchard and J. Mangles. Octo-
ber 20th, 1919. (156,354.)

26,487. " Starling devices tor electric motors." British - Thomson-Houston
Co., Ltd. (General Electric Co.). October 'iSth, 1919. (156.363.)

27,608. "Automatic electric regulator." V. Gehrig. November 7th, 1919.

(156,373.)

38,296. " Sparking plugs." I. A. More.iu. August 6th, 1919. (Patent of
addition not granted.) (149.924.)

30,278. " Spark-plugs tor internal-combustion engines." H. O. Longford
and W. A. Clark. December 4lh, '919. (156.391.)

31,220. " Electrically-propelled road vehicles." P. A. H. Mossay. Mossay &
Co.. Ltd., and Ransomes, Sims i Jifteries. Ltd. December 12th, 1919.

(156,398.)

31.940. " Telephones." C. Kearton and G. B. Riley. December 19th, 1919.

(156,408.)

32.327. " Electrically operated mechanism suitable tor driving clockwork
trains or the like." F. Holden. December 24th, 1919. (Addition to 118,329.)

(156,408.)

i8ao.
.52. " Enclosed bulb electric devices." General Electric Co., Ltd., and O.

Durdle. January 2nd, 1920. (156,411.)

1.499. "Magneto generators." O. Imray (R. Bosch .Akt.-Ges.). January
ir.ib. 19'30. (1.56,415.)

3,077. •' Connectors tor electrically-heated apparatus." K. W. Johansson.
24th, 1919. (139,461.)

ting-apparatus tor kinematographic projecting-
T*nn„t; i„e1„«f Q7»t, 1010 /TinOQTV

4,479
apparal nd the like." G. Teppati. August 27th, 1919. (1,50.297.)

Civro-compasses." Sperry Gyroscope Co. November 8th, 1917.
(139.474.)

8.923. " .\pparatus for the manufacture of copper cable tubes and other
metal articles by electro-depo-ition." S. O. Cowper-Coles. March 26th 1930.

(156,441.)

10,319. " Method of and means tor controlling resistances tor electric cir-

cuits." Igranic Electric Co., Ltd. (Cutler-Hammer Manufacturing Co.). April

13th, 1920. (156.443.)

10,542. " Electric gas-ignition devices." J. (). Helen. April 15th. 1930.

(1.56,445.)

11,066. " Electric wave filters." Western Electric Co.. Ltd. July 15th,
1915. (142.115.)

12.644. " .Apoaratus for taking kinemato^raph record.*." Petra Akt.-Ges.
fiir Flektromechanik. August 13th. 1919. 1152.286.)

15,775. " Electro-osmotic separation of substances." El^ktro-Osmose Akt.- f

Ges. (Graf Schwerin Ges.). April 8th. 1918. (144.710 )

IS,902. " .Apparatus for the automatic prot--^ction of three-phase current f ir-

cuits." C. Zorzi. lune Uth. 1920. (t5fi .<R2.)

16,S-21 ' Ma"netic separators." F. Krupp Akt.-Ges. Grusonwerk. July
nth, 1919. (147..546.)

18.982. " Magnetic compasses particularly for use in submarines and the

like." Werkstatten fiir Prazisions-Mechanik und Optik Bamberg. Mav 24lh,

1917. (147.033.)

33.806. '*,EI«ctrlc arc weldisg tnd like operations, and eI«etnodes therefor.**

C. J Holslag. June 30th. 1910. (Divided application on 156,3i0.) (158,«r9.)

i
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well make manj' people realise what a Chancellor of the

Exchequer was here despised and rejected, threw a

f^ood deal of much-needed light on the financial situation

in his address to the shareholders of that bank on

January 28th last. The first step in inflation is taken

when a bank makes a loan; the first step in deflation,

tlierefore, is taken when that loan is redeemed, either

willingly or under pressure. Deflation reduces prices,

because purchasing power is diminished. Here it is

necessary to discriminate carefully between the two

meanings that can be attached to the expression " pur-

cliasing power." The purchasing power of the sovereign

has diminished, and on the whole that is a bad thing,

although, so far as the National Debt is concerned,

there are redeeming features about the phenomenon.

Purchasing power, in the sense in which Mr. McKenna

u.-ied the expression, is created by the issue of loans,

or paper money, in excess of gold reserves, and in the

absence of commodities, the result is a general forcing-

up of the number of paper tokens charged for such

commodities as arc obtainable. When credit is with-

drawn, prices fall; but here care must be taken. They
fall for the reason that the proportion of commodities

to the purchasing power in existence increases; but they

may fall, and are falling now, as a result of the com-

pulsory liquidation of assets, the forced throwing upon
the market of stocks of goods which the holder must
turn into money, no matter at what loss, in order to

live. This second fall operates to biing about scarcity,

and if it lasts long enough, is bound to produce another

rise in prices, so that the last state will be worse tlian

the first.

For the reason that we are all accustomed to think in

pounds, shillings, and pence, it is generally regarded as

undesirable to obtain fewer pounds for a thing than

were originally given for it. Hence a period of good

trade is a period of rising prices. The falling prices,

said to have brought about already a reduction of some
12 or 15 points in the cost of living, will not and cannot

last beyond the time required for the realisation of

stocks, unless more commodities are produced and made
available, and that, too, without increase in the cost

of production. In order to get to the beginning of a

jieriod of prosperity, prices will have to fall very con-

siderably.

The question is one that is perfectly familiar to elec-

trical engineers. Up to the point where the load factor,

whether of a supply station or a factory, is 100 per cent,

the total cost of production can always be reduced, be-

cause the standing charges are distributed over a greater

number of units or manufactured articles. It is often

thought that when this point is reached, further econo-

mies are impossible, because extensions are involved,

and more capital has to be expended. But it must not

be forgotten that if such extensions are carried out as

economically as possible, the standing charges may not

only not be increased, but may actually be further re-

duced, by the averaging process; and not only so, but
the economy of operation of the new plant, being usually

superior to that of the old, will tend to lower the run-

ning costs. Electrical engineers have learned that when
an undertaking is threatened with a loss, the best way
to avoid it, and to change the prospects from dull to

bright, is to reduce the price per unit. The famous
Bermondsey clause, by which the gas supply authorities

endeavoured to make a loss on the electricity undertak-
ing involve a compulsory increase in the price per unit,

was not, of course, dictated 'by solicitude for the welfare

of the electricity supply. It \vas directly against the in-

terests of electricity, and was calculated, and intended,

t > play into the hands of the gas supply.

When a business is not making a profit, it is because
of two reasons, wliich maj' operate together or separately.

Either it is spending too much, or it is earning too

little—generally both are true. If it is spending too

much, economy must be practised. If it is earning too

little—Avhat tlien ? Increase the fares ot the holiday

season, force up the telephone charges without discus-

sion or notice? That is the Government way, and it is,

in our opinion, a very bad way. Anyhow, no business

linn could adopt such autocratic methods and expect
to remain in business.

We venture to suggest that a better policy would be

to encourage traffic, to endeavour to spread the load
and increase the load factor. Wo see signs of an in-

telligent policy of this nature in cheaper evening tele-

jihone calls, and cheaper midday rides on the London
tramcars and omnibuses. But week-end telegrams are
dearer than ordinary telegrams; there are few excursion
facilities, and those there are, are apparently grudg-
ingly granted ; the telephone service is not only dear and
to be dearer, but it is inefficient to boot.

We constantly urge production—work .-md jiroduc-

lion. It is absolutely necessary to get the most out of the

machinery available to us. It may be objected that none
but standard goods can be produced except against
definite orders, and what are we to do about non-stan-
dard apparatus, such as many classes of electrical goods'/

Here we are faced Avith the problem of selling, and we
shall return to this in another article.

AVe hear that the Association of Staff

forofflda'r * *'^°^'"® ^" Electricity Supply is keeping a

tharp eye on the various scliemes that are

being formulated for the " electricity areas '" delimited by

the Commissioners. This Association, it will be remembered,

took energetic action when the Electricity (Supplj) Act was

before Parliament. Section 10 covers compensation for

deprivation of employment, but it does not define the

exact compensation ; it is, in general, such as a referee or

board of referees may award. There is a proviso that such

compensation &hall, in the case of an officer employed at an

annual salary, be based on, but not exceed, that possible in

the Civil Service at the date of the local Government Act,

1.S88. There is much virtue in the definition " officer

employed on an annual salary." The definition narrows

down if interpreted very literally. We understand, how-

ever, that the Association is taking steps to secure, if

possible, that a uniform basis shall be embodied in the

administrative or financial section of each scheme, so as to

make the compensation perfect-y definite, and avoid

quibbles and contention afterwards, which is very wise on

the part of the Association. The Civil Service scale is its

desideratum. The Association is evidently going to take

no chances.

Directors are left out in the cold in this deal, no

mention of them being made in Sec. 16. As a matter of

fact, when the Act was before the House there was just

a sporting chance that they would be included. One

worthy member had tabled on the order paper an amend-

ment to include directors in the share-out—but waiting his

turn to move his amendment, the member lost his chance.

The opportunity was lost in one of those sudden merry-go-

rounds which sometimes happen in the Committee Room
when clauses are being reshuffled. " And so the poor dog

had none I

"

During recent years employers have
What become so accustomed to acceding to the

Constitutes demands of trade union officials that the

Intimidation? necessity of solving the question: Has
there been intimidation 1 has not often

arisen. But the question does sometimes fall for deci-

sion in the courts. The case of Wliite v. Eiley,

which is reported in the January number of the Law
Reports, is a useful illustration. It was there held that

the mere statement to an employer by a number of

workmen that they will not work with another workman,
.uid that if that workm.in is retained in the employer's
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service they will strike, even where they have knowledge

that he cannot dispense with their services, does not

of itself constitute an unlawful threat, and is, therefore,

not of itself actionable. The facts of the case were that

the plaintiff was a member of the Workers' Union.

Having obtained work with a firm of curriers, he was

asked to join the Curriers' Union, which he refused to

do. The defendant was a prominent member of that

union, who signed a letter on behalf of the other men

iu the shop which was addressed to the employers. The

"letter stated: " We hereby give you notice that we shall

cease work on Friday nest unless E. White either joins

our society or leaves your employment." In conse-

(juence of this the employers gave the plaintiff a week's

notice. He thereupon brought suit against the members

of the union who had been employed with him, alleging

that by conspiracy, threats, intimidation, and coercion

they had caused his dismissal from his employment, and

procured a breach by his employers of their contract

with him. Mr. Justice Astbury found for the plaintiff,

but his judgment was reversed by the Court of Appeal.

The Master of the Rolls, in the course of his judgment,

siiid : "It is clear that if a set of men object to work

with another man or another set of men they have a

perfect right to say that they will not Work with him

any longer, and, more than that, they have a perfect

right to tell their employer what they are going to do.

It is sometimes expressed by saying that they have a

right to give him a warning, but they have not a right

to threaten. Of course, both of those words are difficult

to define, and I prefer to say that they have the right

to make the statement to him that they are going to

do it, and that whatever epithet or substantive you may
apply to it. if they do not go beyond that there is no

cause of action."

The terms " iiidustrial futiiiiic ' and

Industrial "industrial psychcilogy " have Ijecume

Efficiency. fairly familiar during the past few

years in relation to the attempts that

have been made in this country, following on the more

!
detailed work that has been done in America, to diag-

nose industrial fatigue, and. in short, increase output.

There are signs, however, tiiat the temperament of the

British worker (by whicli we do not necessarily mean

the manual worker) does not lend itself kindly to the

]irocesses of self-analysis Avhich seem to have found so

nmch favour in America, and it is not surprising.

V therefore, that there is an inclination on the part of

the British school of imhistrial psychologists to abandon

the rather narrower si.jio of their investigations in((i

industrial fatigue, and to adopt a broader and more

comprehensive outlook by extending their studies and

embracing within them the whole subject of industrial

efficiency, thereby dropping the two terms mentioned

above, which, together with another, namely, " scien-

tific management," have not altogether impressed them-

selves favourably in this country, outside, of course,

those who wish to impose the results of them on industry.

In spite of the volumes which have been written Mixm

the suljject, it is now admitted that there is nut. and.

we venture to think, never will be, a satisfactory <le-

finition or a satisfactory test of fatigue, for, as Dr.

C. S. Myers. F.R.8.. Director of the Psychological

Laboratory at tiie University of Cambridge, recently

pointed out, a mechanical dead level of factory output

throughout the day, which seems to have been the aim

of a good many psychological students, is surely un-

realisable, having regard to the many human factors

that must come into play in relation to a man's work, no

matter whether it be manual or mental. If this limita-

tion is accepted, and we think that it must be, greater

progress will be made in the application of some of the

principles which have come to us from the United States

by a closer attention to the general question of industrial

etficienoy, and, looked at in this light, it can be at

once said that we in Great Britain do not compare so

unfavourably with America in this respect as some

would have us believe. It is a curious thing that in

all discussions of this kind almost sole reference is made
to what has been done in America, and it is not sur-

prising that this is just a little apt to get on the nerves

of those to whom these discussions are addressed. As

a matter of fact, a great deal of good, solid woric has

been done in the various industries in this country with

regard to improving industrial efficiency, and at the

same time lessening the strain on the workers and

improving their conditions generally, although not

much has been said about it, because, perhaps, dealt

with in this general way it does not lend itself to that

picturesque presentation to the hearer that some of

these specialised inquiries carried out elsewhere have

allowed of.

One or two similar inquiries were carried out in

this country under war conditions, but even the In-

dustrial Research Board itself now admits that they

have little bearing upon the commercial aspect as it

presents itself in peace time. Things have, to some

extent, crystallised themselves by the formation

of the National Institute of Industrial Psychology,

which has been established by voluntary support, and

provides a body to which employers of labour can

now turn for assistance and guidance as regards their

own particular problems, leaving it to the Industrial

Fatigue Research Board to carry out its inquiries on

behalf of the Government for industries as a whole.

Many employers of labour, and most employes, will

welcome this change of attitude, for it is another in-

stance of the folly of bringing from other countries

ready-made theories, and endeavouring to adapt them

to practical conditions, elsewhere, which are very far

from fitting those theories. Industrial efficiency is a

sphere of study and investigation which is bound to

appeal to everybody, and the employe's co-operation

can be the more readily obtained when he realises that

flie whole of his industrial conditions are under con-

sideration, rather than the application of some particu-

lar theory which it does not take a very keen intellect

to imagine, rightly or wrongly, has one object, i.e.,

greater output, without any broad consideration of the

human side of the problem.

The discussion at Birmingham in

The Severn which members of the Institutions of

Barrage Scheme. Civil, Mechanical, and Electrical Engi-

neers took part was not only interest-

ing in itself, but also marks a new departure which may

load to very useful results. Joint meetings, it is true.

are not novel, but a conference of the three leading in-

stitutions on an engineering project which is still in the

lap of the future is a welcome innovation.

It was pointed out that the cost of the scheme under

existing conditions would be prohibitive; on the other

hand, Mr. Addenbrooke showed that in any event it

would not be possible to commence work on the site for

at least four years, and that the type of plant to be em-

ployed need not be settled for two years longer. Hence

there is ample time for consideration of the details, and

by that time the cost of labour and materials may, and

probably will, have been reduced to a more practicable

level.

Mr. Chattock held that by adopting the Thury system

the cost could be greatly reduced, and on this basis Mr.

N. Rosher estimated that to transmit 100,000 kW to

Birmingham would require overhead lines costing one

million sterling ; assuming the cost at the Severn to be

|d. per unit, the selling price in Birmingham could be

0.8d. per unit. There was, however, plenty of opposi-

tion to the scheme from speakers of considerable weight.

We think that the discussion was a fruitful one; it will

be reported in our pages at f^n early date.
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THE ELECTRICITY (SUPPLY) (No. 2) BILL, 1920.

By A LEGAL CONTRIBUTOR.

The Electricity (Supply) Bill (Bill No. 67 of 1920) hav-

ing been dropped, a new Bill (No. 263) has been intro-

duced to take its place. The lirst Bill was said to have

reproduced " subject to one or two small aiiieuduients,

the provisions of last year's Bill as passed by the House

of Couuuons which were struck out by the House of

Lords," but the " striker out " has also been at work

on Bill No. 263, from which some very important

clauses have been excluded.

The provisions relating to the establishment of dis-

trict electricity boards, together with certain important

clauses referring to the vesting of generating stations

and main transmission lines by those boards are all

deleted, but notwithstanding these and other changes,

the legislation now proposed involves questions of far-

reaching importance to those who are concerned with

the supply of electricity. It is proposed to refer to

some of these in the hope that Parliament may realise

their importance to the industry. In a recent article

on " The Jurisdiction of tlie Electricity Commis-

sioners,"* the present writer was dealing only with

the Act of 1919 which was and is wra fait accompli.

The following notes, which refer to a mere Bill

which may still be amended or even withdrawn,

may, therefore, serve a more practical purpose in draw-

ing attention to some points whicli are only to be

discovered by a very careful scrutiny of the language of

the proposed measure.

Clause 1 empowers a joint electricity authority to

borrow money: (a) for the payment of the purchase

price of any generating station or main transmission

line transferred to, acquired by, or vested in a joint

electricity authority under the Act of 1919, or of any

undertaking or part of an undertaking acquired by the

authority under that Act; {h) for the purpose of any

other payment or of any permanent work or other thing

which the authority is authorised to execute or do, the

cost of which ought, in the opinion of the Commis-

sioners, to be spread over a term of years
;
(c) during the

first three years after the establishment of the authority

for the purpose of providing working capital.

All money so borrowed may be charged on the under-

taking and the resources of the joint authority or on

any specific property forming part of the undertaking.

It is to be repaid within such period as the Commis-

sioners may determine. The annual provision required

to be made by a joint electricity authority or by a local

authority for the repayment of money borrowed for

the purposes of the Electricity Supply Acts may be

suspended whilst the expenditure out of such moneys

remains unremunerative for a period of not more than

five years.

When the duties and powers of a joint authority

under the Act of 1919 are considered, the importance

of its being able to borrow money will be realised.

The duties of a joint authority are: —
1. To provide or secure the provision of a cheap and

abundant supply of electricity (S. 8 (1)).

2. When so ordered by the Commissioners, to supply

electricity in such areas and on such terms and con-

ditions as may be specified (S. 12 (3)).

3. To furnish accounts, statistics, and returns to the

Electricity Commissioners.

4. To establish a fund into which all its receipts are

carried, and out of which all payments by the antho-

ritv shall be made CS. 28 (1)). .

"

Joint authorities also have certain powers, of whicli

the followinc can be exercised without the consent of

the Electricity Commissioners:—
- (flt^ The supply of electricity within their districts

(S. 12).

(6) The right to obtain wayleaves (S. 22 (1)).

• EleTc. Rev., Dec. 10th, 1020. p. 646.

(c) The right (where authorised by order or special

Act to supply electricity) to repair, maintain, or re-

move electric lines and lutings (S. 23 (1)).

(d) The right where so autliorised by order or special

Act to manufacture and sell electric lines and fittings

(S. 23 (1)).

The following powers are exercisable by a joint autho-

rity with the consent of the Commissioners:—
(a) Purchase (by agreement with the owners) of any

generating station or main transmission line (S. 9).

(6) The right of compulsory purchase of an under-

taking which is at present vested in a local authority

(S. 13 (2)).

(c) The right to purchase the \yh()le or any part of

the undertaking of any authorised undertakers by

agreement (S. 13 (4)). Incidentally it may be observed

that the right so to sell is by this Act expressly con-

ferred upon all authorised undertakers.

(d) To enter into agreements for the use of water

power, waste heat, or other form of energy (S. 15 (2)).

(e) The right to erect, maintain, alter, and renew

any by-product plant (S. 16 (4)).

(/) To subscribe to associations (S. 30).

Having regard to the fact that money will be required

for exercising the above powers and carrying out the

above duties, it seems that the Act of 1!)19 may become

to a large extent a dead letter if the financial provisions

of the new Bill of 1920 are not retained.

Some questions of a practical rather than a legal

nature appear to arise upon this proposal to grant

extensive borrowing powers to these new bodies. What
effect will the Bill—even if it only remains a Bill

—

have upon existing authorities wliich, in circumstances

of extraordinary financial diifictilty, are now endeavour-

ing to supply the public with electricity? Suppose

that they want new capital, will the fact that other

bodies, their potential rivals, may borrow money also

help them to raise it .' Were the financial world all agog

to supplj- existing companies with fresh capital to build

new stations or lay new mains the present might be an

opportune time to enable the joint authorities to enter

the money market as borrowers; but in the existing state

of affairs, the policy of enabling any new " local autho-

rity " to borrow money appears to be highly inexpe-

dient.

Clause 3 enables the Commissioners to authorise a

joint authority to issue stock bearing interest at such

rate as the authority with the consent of the Commis-

sioners may determine.

Clause 4, which enables undertakers to give financial

assistance to a joint authority, rather suggests that in

the view of those responsible for the promotion of the

Bill, a joint authority may have some difficulty in rais-

ing money. It provides that authorised undertakers in

the area, local authorities, and other bodies or persons

who receive or intend to receive a supply from the

joint electricity authority m.iy lend money to the joint

authority, subscribe for any securities issued by that

body, and guarantee or join in guaranteeing the pay-

ment of interest on any money borrowed by the autho-

rity. If a local authority advances money for any of

these purposes the amount so advanced is not to be

reckoned as part of the total debt of the Council for

the purpose of any limitation on borrowing.

Clause 5 makes further provision for the expenses

of the Electricity Commissioners. S. 29 of the Act

of 1919 provided, in eSect, that the expenses of the

Commissioners were to be paid by " the several joint

electricity authorities and authorised undertakers

within the United Kingdom in proportion to the number

of units of electricity generated by or on behalf of those

atithorities and undertakers respectively in tlie pre-



Vol.88. No. 2,256, fkbbuaby 18, 1921.] THE ELECTRICAL EEVIEW. 197

ceding year." The new Bill provides that where an
undertaker obtains a supply from any source other

than the joint electricity authority or an authorised

undertaker the number of units of electricity so obtained

by such authorised undertaker shall be deemed to have

been generated by that authorised undertaker. It seems

from this that undertakers who take a supply in bulk

from an authorised distributor or a power company
will not be liable to the levy. Those liable to the levy

must make a return to the Commissioners of the number
of units generated or obtained by them. If no such

return is made, the Commissioners may make an appor-
tionment based on estimates, and the apportionment
will be conclusive.

Perhaps the most remarkable clause in this Bill is

that which specifies the powers exercisable by the Elec-

tricity Commissioners when authorised undertakers are

unable or unwilling to give facilities. The clause in

question (Clause 8) (which was Clause 17 in the former

Bill) provides that on the application of any joint

authority, the Commissioners may, after hearing the

parties interested, by order require any authorised

undertakers to give such reasonable facilities for the

supply of electricity within their area of supply as

may be specified in the order, including the provision

of new works, and if any authorised undertakers are

unable or unwilling to comply with any such order,

"the Minister of Transport, on the representation of

the Commissioners, shall have power, notwithstanding

anything in the principal Act or this Act or in any

order or special Act, either :

—

(a) To order that the undertaking of the authorised

undertakers, or any part thereof, shall be transferred

to the joint electricity authority upon the terms pre-

scribed by Section 2 of the Electric Lighting Act, 1888;

or

(b) To confer on the joint electricity authority power

to .supply electricity within the area of supply of such

authorised undertakers or any part thereof."

Certain observations upon this very important clause

suggest themselves. In the first place, the Commissioners

can only be called upon to act by a joint electricity

authority if and when that body is called into being.

The Commissioners cannot act mero motu. The clause,

therefore, can only affect a. particular undertaker after

a joint authority has been formed in the district.

Again, while it is difficult to imagine the Commis-
sioners listening to any complaint by a joint authority

unless they are satisfied that the joint authority is ready

and willing to step in and make good the defect itself,

there is nothing to compel the Commissioners to defer

the hearing of an application. " Reasonable facilities
"

are not defined in the Bill or in the Act of 1919. It is

conceived that even if the undertakers could show that

they were unable to grant a supply, either because the

Commissioners had refused to allow them to erect a

generating station, or because owing to high working

costs and the smallness of their authorised charges they

were unable to provide electricity on a commercial basis,

the Commissioners would still have power to make a

requirement. It is presumed that the phrase "after

hearing the parties interested " involves that the Com-
missioners before making a requirement shall hold an

inquiry pursuant to Sec. 33 of the Act of 1919.

The Commissioners having made a " requirement,"

and the undertakers having expressed themselves
" unable or unwilling " to comply with it, the Minister

of Transport may do one of two things. He may order

that the undertaking shall be taken over by the joint

authority on "compulsory purchase" terms, or he

may give the joint authority power to supply in the

area.

There is nothing in the Bill to shwv what steps the

Minister shall take before making such an order. It is

not, apparently, like a special order within the mean-

ing of .Sec. 35 of the Act of 1919, which cannot be con-

firmed unless an inquiry is held by an independent

person appointed by the Minister. Yet it is inconceiv-

able that the Minister would make an order depriving

statutory undertakers of their statutory rights, or

which, by letting a joint authority in to compete, would
reduce those statutory rights to a nullity, without an
independent inquiry. He might accept a ruling of the

Commissioners that their requirement was proper in

justice and in reason; but there is grave reason to

doubt whether the undertakers would always so accept it.

There is another point about this clause which under-

takers in general and power companies in particular

should be careful to note. It takes away a privilege, or

at any rate a seeming privilege, conferred by the Act

of I9I9. Observe that the Minister may exercise his

power " notwithstanding anything in the principal

Act."

Turning to the Act of 1919 it will be found that Sec.

12 (1) (6) provides that a joint authority may not supply

power in any part of the area of a power company
without the consent of the company, which consent is

not to be unreasonably withheld. If the Bill now before

Parliament becomes law, the fact that the power com-

pany withholds consent is of no consequence, provided

tne Commissioners have made a requirement with which

the company is unable or unwilling to comply. It is

true, of course, that if a power company withholds con-

sent. Sec. 12 (1) of the Act of 1919 allows the joint

authority to appeal to the Commissioners, and the

Minister of Transport may in certain circumstances dis-

pense with consent. Thus they may dispense with con-

sent if consent is unreasonably refused or withheld, and

the consent shall be deemed to be unreasonably refused

or withheld if the company is not willing and in a

position to give the requisite supply upon reasonable

terms and within a reasonable time, and in considering

what are reasonable terms and what is a reasonable

time the Minister shall, amongst other things, have

regard to the terms upon which and the time within

which the joint electricity authority and the power

company are respectively willing and able to give the

supply.

It is obvious that while this provision remains in

force, those responsible for the management of a power

company who are manfully endeavouring to carry out

their statutory duties are in a large measure protected.

They cannot be required to do what is unreasonable

—

e.g., to supply energy at Id. a unit which costs 2d. a

unit to produce : nor (it is submitted) can the question

whether their refusal is unreasonable or not be enter-

tained unless there is a joint electricity authority able

and willing to give a supply within a specified time.

As soon, however, as the Bill of 1920 becomes law (if it

ever does) the question of reasonable facilities will

fall to be decided not by the Minister but by the Com-

missioners, who may, if so advised, pay no attention to

the fact that the joint authority is neither ready nor

willing to step in and do the work. ' This, of course, is

to put an extreme case, and to make a very unlikely

supposition; but Acts of Parliament—and still better

Bills before Parliament—are best criticised in the light

of extreme cases. Moreover, it is to be borne in mind

that (as already indicated) the joint authority is to

supply electricity in such areas and on such terms and

conditions as may be specified (see S. 12 (3) of the Act

of 1919). The Commissioners would certainly have

power, if they thought fit, to exercise it and to authorise

the joint authority to supply on terms much more

favourable tlian those conferred by Act of Parliament

upon the unfortunate power company.

New Zealand Poblic Works—The Department of Over-

seas Trade has received from H.M. Trade Commissioner m New
Zealand (Mr. R. W. Dalton) a copy of the Annua' Statement of

the Minister of Public Works for the year 1!I20. The statement,

which embodies the repnrt of the chief electrical engineer, contains

results of the working of existing hydro electric ins'allationa and

information concernine progress on the Government's hydro-

electric schemes in North Island, as well as particulars concerning

the work of elf ctric power boards which have been set up. The state-

ment deals also with railway and harbour works as well as tram-

ways and irrigation, and may be examined by interested United

Kingdom firms on application to the Inquiry Room of the Depart-

ment of Overseas Trade, 35, Old Queen Street, S.W. 1.
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THE EFFICIENCY EXHIBITION.

A PERIOD of trade depression and low output might, at

first thought, br characterised as an inopportune time at

which to hold an exhibition. Nevertheless, a slack time

offers many opportunities to those possessing foresight and

imagination for reorganisation with a view to business

improvement, and to this end the Efficiency Exhibition at

Olympia, which has been organised by the Daily Mail

[Associated Newsi)apers, Ijtd.], should be of some assist-

ance. Its scope may be gauged from the fact that an

attempt has been made to cover scientific, industrial, com-

mercial, civic, national, and personal interests, the aim of

the organisers being to direct the light of publicity on to

ideas, methods, and devices which are calculated to conserve

time, energy, and money, and to increase the results obtained

by means of human and mechanical energy by the elimina-

tion of waste in its broadest sense.

The Exhibition, which remains open until the 26th inst.,

was opened in a somewhat unconventional manner on

Thursday last week by the Eight Hon. Sir Robert Home,
President of the Board of Trade. Standing on the platform

of the Marconi Co., Sir Robert spoke into a wireless tele-

phone receiver, and his words were conveyed to the far end
of the hall and echoed back by means of a combination of

wireless apparatus and the " Stentorphone," so that they were

heard plainly by all. After the opsning ceremony, Sir

Robert and the guests proceeded to inspect some of the 200
stands, of which about two dozen are of more or less

electrical interest, on which the exhibits are demonstrated.

Displays have been arranged by the Ministries of Labour
and Health, the Overseas Trade Department, the Federation

of British Industries, the Industrial League and Council,

and a number of universities, hospitals, technical colleges, and
associations.

The programme of conferences which have been arranged

to take place at Olympia during the run of the Exhibition

covers a variety of interests, and amongst the subjects to be

discussed the following are to be found :—Commercial
education, fatigue elimination, traffic control, roads,

management, co-operation, production and unemploy-
ment, fluorescence and ultra-violet light, X-rays and
their uses, and radium and its rays. A conference on
electi'ic power in industry, arranged by the Electrical

Development Association and presided over by Mr. C. H.
Wordingham, C.B.E., was to be opened this morning
by Mr. J. C. Wigham, and in addition, a number
of important technical associations are to hold recep-

tions on various dates, that of the Electrical Development
Association having been held yesterday afternoon. In
order to encourage attendance at the Exhibition, the

Daily Mail has offered four four-years' external scholar-

ships, each of the total value of £250, to British-born
students, men or women, who are engaged, or about to be
engaged, in whole-time business or industrial employment.
The scholarships have been arranged with the authorities

of the University of liondon, who will undertake the
administrative work in connection with them, and the
degree for which successful candidates will prepare is that
of Bachelor of Commerce.

One of the most important exhibits is that illustrating the work
of the Ministry of Laboor's Industrial Training Depart-
ment, which ia responsible for the intensive training of ex-Service
men in skilled trades, and the whole of the Olympia annexe is

devoted to showinjip how ex-soldiers and sailors are (luicily trained,
and to working- exhibits, representing some 48 different trades, from
the various schools. The whole of the fittings of the 39 stands in
the annexp, together with the decorations and notices, have been
made and fitted up by disabled ex-Servicemen undergoing training.
An electrical stand is always attractive, and on the one in this teation
many modern appliances are on view, such as examples of electric
irons, armatures, radiators, switches, signs and circuit-breakers.
Men at work on jointing, winding, ice, can also be sten.

Britfly outlined, the training system is this :—The disabled man
is interviewed and allocated to a congenial and suitable trade in
which his disabilities will prove no, or as small a handicap as
possible. Then, for a period of from six to twelve months on an
average he is trained in one of the Government Instructional
Factories, afterwards being transferred to a private workshop for a
further training period which varies according to his trade.
During this latter period of improvership the employer is asked to
pay a learner's wage. The training is designed to give the man a
practical knowledge of the processes he will be required to under-

take in an ordinary workshop, but supplemented by demonstra-
tions in essential theory, and the atmosphere of the Institution in

such that the man's transition from the school to the factory ia as

t'rictionleas :i8 possible. The intensive system of training con-

.siderably reduces the time necessary t;j train a ciuftaman, but it

cannot make private workshop experience supeiHuous, and it ii in

this respect that employers can helj>. The appeal of Dr. J. T.

Macnamara, Minister of Labour, to the public, and in particular to

all employers to visit the Exhibition, see what has been done, and
then give them a helping hand, should meet with an immediate
response ; 86,000 men have been trained, 25,000 are receiving their

training, and there is a waiting list of 16,000 names. We ow<;

these men not only admiration, but also gratitude, and our debt
will not be paid until a place such as they deserve has been found
for them in the national industry.

In one respect the exhibits of the Middlese.x Hospital
Research Departments may be regarded as an integral portion
uf the hospital

; the tests being carried out on the stand are

identical with those used to aid diagnosis and indicate treatment
in practice, they represent part of the hospital's daily routine. In
another respect the methods of research as employed in the
advancement of medicine and in teaching atudents are represented.

Research is of many kinds and needs special apparatus ; some of

this is demonstrated, including a set to illustrate the evolution of

apparatus used in the examination of the heart in living subjects,

beginning with a simple roll of paper, and ending with the
complex electro-cardiograph which has been lent by the Cambridge
and Paul Instrument Co. A complete outfit for the employment
of X-rays in diagnosis and research has been lent by Messrs.

Watson i: Sons (Electro-Medical), Ltd., and a selection of X-ray
photographs and negatives is also on view. Messrs. Schall k Son
have lent a viewing box for examining X-ray negatives, and the Cox-
Cavendish Electrical Co., Ltd., a 1921 model of a vertical stand for

screening and radiography in an upright position. For the
examination of the chest or alimentary tract the radiographer has
to be able to make a fluoroscopic examination, and then to be able

to take a radiograph immediately afterwards ; to effect this safely

and conveniently is the function of the apparatus. For the pro-

tection of the operator the tube is enclosed in a large box covered
with 2 mm. of lead sheet, and a aecond line of protection is

provided by means of a large lead-lined screen between the patient

and the operator. All controls are on the front of the stand, and
the inward movement of the screen and plate holder is unique.

The indicator on the front of the stand automatically registers the

tube to plate distance, and both 6 and 10 cm. stereoscopic stops are

provided ; the freedom of the moving system depends upon the

use of ball and roller bearings. Finally, the action of radium rays

on germinating beans comprises another of the numerous interesting

demonstrations on this stand, and it will be noted that the result

is to check the growth.

Messrs. Shehinuham Daylight, Ltd., claim that accurate

artificial daylight can be obtained from ordinary electric lamps by
the addition of the " Sheringham daylight shtide " and duplioate-

Fio. 1.—Sheringham Daylight Table Lamp.

coloured objects shown on the stand, and illuminated by means of

the two kinds of light, demonstrate the truth of the claims made
for the invention. Shades of various types are now being manu-
factured and used in this country, and attention is directed to the
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new table lamp type illustrated in &g. 1
; this lamp is 30 in. high,

the diameter of the shade being 14 in., and the lamp used shonld
be a 150-watt gasfilled one ; the fitting is made of polished
aluminium.
Messes. Scholey ..V: Co., Ltd., exhibit a variety of fractional

horse-power electric motors for every domestic and industrial
purpose, in sizes of from 1/50 h.p. upwards of the series-wound
" Universal " self-cooling type. " Kutraore " portable electric drills
possess original features, and the " Croydon Premier Handelek "

electric suction cleaner has been specially designed for industrial
work where the domestic pattern would not be suitable. The

Fig. 2.—Scholetmotor Battery-Chaboino Set.
Fig. 3.—Scholey Blower.

popular British-made " Sjholeymotor " has beeu fully described in

our columns ; fig. 2 shows the machine adapted as a charging set

for motor garages, medical purposes, &c., while fig. 3 shows an
electric blower which has a wide range of usefulness in forge and
factory. ( To be continued.

)

THE MAGNETIC FIELD.

By a. G. warren, B.Sc, A.M.I.E.E.

(Professor of Electrical Engineering, University of Hong-Kong.)

The energy of an electrostatic field is usually considered

as being due to some form of stress in the ether. The
magnitude and distribution of the energy is expressed by

the relation w = A f^/^tt, where f is the intensity of the

electric force, A the dielectric constant, and w the energy

per unit volume. It is not intended to question seriously

this view of the situation ; it probably represents accu-

rately the facts as already known ; at least it is a con-

venient working hypothesis and, with our modern catholicity

of view, it serves whatever one's beliefs may be about the

ether in which the energy is supposed to be resident.

When an electric field is set in motion, forces of another

nature, namely magnetic forces, are experienced. The
fundamental facts of both electric and magnetic forces were

known long before the interconnection between them was

realised ; magnetism and electrostatics grew up as two

strangely parallel, but different sciences. As such they

remain largely to-day, despite early suggestinns that

magnetic phenomena might be electric in their origin. The
magnetic field is treated in a manner very similar to the

electric field, the energy stored in it is expressed in an

exactly similar way (w = ptH-/8;r). almost without question

regarding the validity of the conception underlying this

mode of representation.

The alternative method is to regard the electric field as

capable of possessing, like matter, both potential and kinetic

energy. To the retention of the terms " magnetic field
"

and " energy of the magnetic field " as convenient expressions

in a mental " shorthand," no objection can be raised, but

until it has been shown that a magnetic field can exist

independently of a moving electric field, its assumption as a
separate entity is unphilosophic and violates the fundamental
principles of scientific method.
The unscientific process of multiplying existences beyond

what are really necessary for the description of phenomena
is, perhaps, inevitable while a science is still in the
empirical stage. But with a growth of knowledge,
" Occam's razor " must be ruthlessly applied in cutting away
all redundant conceptions which have no further service

than that of veiling the facts. A theory disproved is a
theory rejected, but unfortunately a theory which is merely
redundant is often allowed to continue its existence. To
this, from the point of view of the acquisition of facts, little

objection might be taken. Redundancy of concepts is

unscientific, yet it does not seem to offend the scientific

mind as often and as definitely as it ought, but it is

believed that the conception of the magnetic field can, and
does, lead occasionally to erroneous results.

The facts of both permanent magnetism and electro-

magnetism present little difficulty in terms of the electron

theory of matter. In the case of a conductor conveying a
current, the " magnetic energy " may be considered as the
kinetic energy of the moving electric field ; it is not
necessarily to be expected that the moving electric field

should be evident from its electrical effects. In the steady
flow of a current along a conductor the loss of free electrons

from any element of volume is accompanied by a statisti-

. cally equal accession, and the electric force experienced at

any point due to the element is unchanged, except in so far

as the motion of the electrons modifies their fields of force.

In fact, the force due to any particular element may be
zero, and there still be considerable kinetic energy.

But it is when we come to consider the relativity of

energy that the conception of the magnetic field as a

separate entity fails to satisfy. The kinetic energy of a

moving mass with respect to an observer is measured by the

product of one-half its mass and the square of the relative

velocity of the body and observer. Without an observer,

kinetic energy is meaningless.

The same body may possess different amounts of kinetic

energy for different observers ; to an observer moving with

the same velocity as a bullet the latter possesses no kinetic

energy, and is harmless. These features of moving material

bodies are also characteristic of moving electric fields. Let
us consider the radiation of an electromagnetic wave. This
does not consist of the radiation of electric am/ magnetic

energy ; it consists of the radiation of an electric field. To an

observer this field possesses energy of two kinds, one poten-

tial and the other kinetic, the magnitude of the latter being

conditioned by the relative velocity of the field and
observer.

If the direction of motion of the wave be from left to

right in the plane of the paper, a stationary observer with

the proper instruments will experience an inwardly directed

magnetic force when the electric force is downwards, and an

outwardly directed magnetic force when the electric force is

upwards. As far as all stationary observers are concerned,

the actual conditions could be exactly imitated by the

fictitious radiation simultaneously of electric and magnetic

fields suitably disposed. If such were actually the radia-

tion, motion of the observer towards, or away from, the

source of radiation would result only in a change of

frequency of the observed effects. But this is surely not

the case. The magnetic effect of a moving electric field is

proportional to its velocity ; to an observer travelling

opposite to the direction of the wave the magnetic force is

enhanced ; in other words, the kinetic energy of the moving

field is increased to such an observer. To one travelling in

the same direction as the wave the magnetic force is

diminished with the decreased kinetic energy, and to an

observer travelling at the same velocity as the wave there

is no magnetic force ; for him the wave possesses no kinetic

energy.

The magnetic field is not radiated with the electric field ;

it is not a self-existing entity. It only exists for observers

over whom the electric field passes. The " magnetic field
"

is a function of two entities, viz., the electric field and the

observer or detector ; if either be absent, the phrase is

meaningless.



200 THE ELECTRICAL REVIEW. [Voi.88. No. 2,266, FBBBUAaY is, mi.

EXPORTS AND IMPORTS OF ELECTRICAL
GOODS FOR JANUARY, 1921.

A BLIGHT improvement occarred in the position during January
;

exports rose by £71,018, or juat over 4 per cent., while imports fell

*75,154— 17 per cent. Re-exporta also ahowed a decline of 35 per

cent. The principal increase in the export lisfures was representtd

by " other motors and eeneratora," which rose 27 per cent. ;
appre-

ciable increases also occurred in the export of insulated wire, glow
lamps, meters, and telejrraph and telephone wire and cable. The
lower import fii;uro was occasioned by declines in telegraph and
telephone instruments and apparatus (44 per cent,), glow lamp],

unenumerated electrical machinery, Jio.

Values of Electrical Expobts and Imports fob
Janhary, 1921.

Exports. Imports.

Electrical goods and npparatna £248,659 £109,941
(unenumerated)

Insulated wire 392,250 11,838

Glow lamps ... ... ... 42,t65 19,719

Arc lamps and parts 1,959 4,060

Batteries 80 008 17 764
Meters 4H,'4l 16 329
Carbons 18,775 18,107

Re-exports.

£14,682

4,212

4,760
204

Electrical machinery: —
Railway and tramway motors ... 33,287 — —
Other motors and generators ... 243 397 — —
Electrical machinery (unenn- 168,448 111,001 8,600

merated)
Switchboards (not telegraph or 22,408 218 60

telephone)

Telegraph and telephoiie cable

and material

;

—
Telegraph and telephone wire 197,482 15,851 —

and cable (not submarine)
Submarine telegraph and tele- 93,498 — —

phone cable

Telegraph arid telephone instru- 141,853 28,816
ments and apparatus

Totals £1,740,030 £353,644 £39,098

The total number of electric glow lamps exported during last

month was 598,077 as against 134,968 in January, 1920. and 286.496
in January, 1913. The elect'ical glo.v lamps imports for the
same periods were 226.591, 38:4,919. and .H09 8.i6 lamps respectively.
Tne weight of electrical mauhiuery exports for January, 1921,

reacht-d 1816 tons, as compared with 942 tons and 2,528 tons for
January, 1920 and 1913.

6,690

LEGAL.

Failikg to Fence Machinery.
David Muib, colliery manager, Auchterderran, and James
Macfarlane, colliery manager, Bowhill Fife, at Dunfermline
Sheriff Court, on Monday, were charged with faihng to have
properly fenced an electrically-driven shaft at a sawmill at
the pithead of Bowhill OoUiery, as a result of which a girl
was caught and received injuries, from which she died. Both
pleaded guilty. Agent stated a bona fide attempt had been
made to fence the place, and for five years work had gone on
without accident. The pit was the largest in Fife, there
being a large number of officials upon whom duties devolved,
and it was difficult for the two managers to see that every-
thing was done. About five-sixths of the machinery was
fenced, and in the opinion of the workers the place was per-
fectly safe. Tlie Sheriff fined each £5 with the option of 30
days' imprisonment.

Qditman v. Amalgamated Electric Works.
In the Lord Mayor's Court, before the Common Serjeant (Mr.
H. F. Dickens, K.C.). a claim was made by Messrs. Carl
(Juitman, glass merchants, 3, Cloth Street, Long Lane, E.G.,
against the Amalgamated Electric Works, Ltd., St. Mary
Axe. E.C., for £'6o is. for white opal globes sold and deUvered,
or in the alternative, for goods bargained and sold.
Judgment was entered for the plaintiffs for the amount

claimed, £35 2s., with costs.

Hartley v. Lancaster Corporation.

An action was brought against the Lancaster Corporation
Electricity Committee at Lancaster County Court by Mr. W.
Hartley, electric boot repairer, to recover £17 3s. 4d., alleged
to have been overcharged in his electricity accounts during
the past nine years. It was pointed out that under the
Statute of Limitations only six years were recoverable, if

anything. Plaintiff, who conducted his case in person, said he
.had recently discovered that he was charged for his motor
as if it was 2i h.p., when it was only 2 h.p. The difference
in the rate was £1 against 16s. 9d. After a lot of argument,
the chairman of the Electricity Committee offered him £A to
jquare the account, but he told him he would have half or

nothing of the £17. For 40 bills he had been charged at
the 2J-h.p. rate.

Major MiLNES, electrical engineer, said the motor was in

when he came to Lancaster, and plaintiff had made no com-
plaint till now when he tested the motor and found its

capacity was 2 h.p., but he had been charged at a compara-
tively easy rate. A motor could intermittently increase in

load about 25 per cent.

Jlis Honour sympathised with the plaintiff, and recognised
lie had been overcharged, but pointed out the accounts were
settled and could not be reopened, though the Corporation
had made a mistake.
Mr. OOLETUOKPE, for the Corporation, agreed to repay £i,

and the case was withdrawn.

" HOTI'OINT " ELKCTKICAL HOUSEHOLD APPLIANCES ; APPLICATION
FOR Trade Mark.

Mr. Justice P. 0. Lawrence, in the Chancery Division, on
Thursday, February 10th, gave judgment in an application
l)y the Hotpoint Electric Heating Co., of Ontario. California,

for the registration of a trade mark under paragraph 5, sec-

tion U. of the irade Marks .\ct, 1905.

Mr. Kerly, K.C. who appeared for the applicants, said

the opposition came principally from the Dowsing Eadiant
Heat Co.. Ltd., who said that they had succeeded to the
business interest of Messrs. Eastman &, Sons (dyers and
cleaners), Ltd., and Warne in the sale of " Hotpoint " flat

irons.

Mr. Arthur Colefax, K.C, for the respondents, said the
Dowsing Co. took over that business as from 1914.

Mr. Kerly, continuing, said that on January 23rd, 1917, the
applicants applied to register as a trade mark the word
" Hotpoint " for a considerable range of electrical appliances
for cooking, washing, heating, and cleaning purposes, but
the application was referred to the Court, and they were
directed to serve notice upon the present respondents. He
did not think there would be any question as regarded all

kinds of electrical apparatus except flat irons. " Hotpoint
"

had for many years been distinctive of the applicants' goods,
liut he claimed that for flat irons as well. He could not
dispute, however, that to his knowledge since 1910 the re-

spondents had used " Hotpoint " for certain flat irons which
were not the applicants', but he would ask his Lordship to say
that the latter began business before the respondents. There
was a good deal of confusion in the minds of the public with
regard to the word " Hotpoint." and the respondents' irons

had been mistaken for those of his clients. He was not
suggesting that there had been any fraud, but it might be
that there ought to have been concurrent registration. Con-
fusion, he said, had been constant with regard to the ap-
plicants' irons, which had frequently been sent to the re-

spondents for repairs.

Mr. P. H. Booth, vice-president of the applicant company,
said there was substantial use of their flat irons in this

country before 1911 under the name " Hotixiint." He knew
that from 1909 onwards the respondents had been advertising
" Hotpoint ".irons here. He was unable to say whether the

first newspaper advertisement of the appUcants here was on
May 13th, 1915.

Mr. Danckwerts, who represented the Board of Trade,
contended that the word " Hotpoint " being descriptive, the
evidence as to user, in order to make it distinctive, must be
clear and satisfactory. %vhich was not so in this case. User,
in fact, was comparatively short, and there was every pos-

sibility of confusion in the case of the flat irons, as " Hot-
point " irons were made by other people.

His Lordshlp held that apart from flat ii'ons, the word
" Hotpoint " had become distinctive of the applicants' goods;

and he saw no ground for saying that, because there might
be some confusion in the minds of persons buying flat irons,

this was a good reason for refusing the mark in respect of

the other appliances. He directed the Registrar to proceed

with the application.

Craig-McKerrow v. M.4TTHEWS & Yates, Ltd.

Mr. Pollock, High (Courts Oflicial Referee, on February 14th.

concluded an action in which Mr. Robert Craig-McKerrow.
trading as the Rowley Mflls. Avington, Gloucester, claimed
from Messrs. Matthews & Yates. Ltd.. electrical, ventilating

and heating engineers, of the Cyclone Works. Swinton, Man-
chester. £5,309 for brea:-h of contract in the erection of a
drying plant and loss of profit from the failure of the plant to

perform the duties required of it.

It was alleged that the defendants failed to complete the

installation within the specified time, and that when erected

it was found to be inefficient and incapable of doing the

amount of work required of it.

The Official Referee decided that it was a condition prece-

dent with regard to the delay that a class A certificate should
be procured, and as to the damages claim on the ground that

the machinery did not do the work required of it. he found
that the defendants had done all the work they contracted to

do. He therefore gave judgment for the defendants on the

claim, and on the counterclaim for the price of the machinery.
The judgment would be for the defendants for £1.055 10»..

with costs of both claim and counterclaim.

i
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CORRESPONDENCE.
Litttrt received by ut after S P.M. ON Tuesday cannot appear until

the foUomng week, Correipo-ndents should forward their cmnmuni-
catiom at tht earliest possible moment. No letter can be published

unless we have the loriter's name aiid address in our possession.

Charging Batteries for Motor Cars.

The letter from Messrs. Rootes. Ltd., in your issue of Janu-
ary 28th has made me wonder why the mercury vapour recti-

fier for converting a.c. to d.c. is not better known, as applied

for charging purposes.

I. for one, until recently, imagined that the mercury vapour
"
rectifier was only suitable for use in the laboratory, but have
found, however, that the mercury vapour rectifier is a sound
commercial proposition, especially for charging accumulators,
as mercury vapour rectifiers lend themselves admirably for

this purpose, being efficient and exceedingly flexible.

I would recommend Messrs. Rootes to get into touch with
the Hewittic Electric Co., Ltd., of 80. York Road. King's
Cross, the manufacturers of these outfits, who could no doubt
give them any information regarding the question.

Wafford. D. V. Tustain.
February lOth, 1921.

Tlie Reduction in Price of Lamps.

I am pleased to see the letter of Mr. Scarborough in your
issue of February 11th, as I think this business has been mis-
managed.

I proposed to the E.L.M.A. that as so many dealers had
large stocks of lamps on hand a clearing house should be
established to which any dealer who chose to do so could
send up a list of his stock. When any order was received at

any lamp factory, the clearing-house list would first be con-

sulted. If the lamps required could be supplied from any
stock they would be, instead of manufacturing a further lot

and adding to the congestion. In this way a glutted market
would be cleared, and the makers would then have been free

to reduce prices without hardship, or increa.se them without
fear of an overstocked market. In other words, a more
healthy condition would have been created.

Any dealer availing himself of the clearing house would pay
a percentage fee to cover costs. I am sure most dealers would
have borne the slight loss this might have entailed.

In other trades a dealer is free to have a clearance sale if

he finds himself overstocked or stocks moving too slowly. In
the lamp trade we are tied hand and foot, and may not even
deal fairly with our customers, as, if a lamp is broken in

transit in January and the maker delays to credit it till Feb-
ruary, he does so at a lower price. The breakage or fault

may have occurred on .lanuary 31st, and the credit be granted
on February 1st. nevertheless the purchaser will lose by the

amoimt of the price reduction.

I trust the matter wOl be pursued further or that the

E.L.M.A. will see how much they are in danger of injuring
their own cause unless they reconsider their scheme.

Glasgow, February Uth, 1921. J. A. Rudd.

I have read Mr. Scarborough's letter in your last issue with
some amusement. My sympathy will be with bin-) in his com-
plaint if he will convince me that he sent a cheque to the
" wicked " members of the Electric Lamp Manufacturers'
Association for the increased value created in his stock when
the price of lamps was put up some time ago.

Some people want it all ways.
The fact is, the credit he is to receive on his January stock

is a generous gift.

Lamp Salesman.
February 12th. 1921.

The Electrical Wholesalers' Federation, Ltd.: A Correction.

With reference to the report in your paper of the annual
meeting of the Electrical Wholesalers' Federation, Ltd.. per-
mit me to correct an error in the last paragraph, as I am
sure you like your reports to be accurate. I am as proud of

my name as I am of being a member of the E.W.F. and of
its chairman

;
perhaps you will be good enough, therefore, to

correct it.

H. Boden How.
Sheffield, February Uth, 1921.

[We tender our sincere apologies to Mr. Boden How for the
unfortunate mistake in our report.

—

Eds. Elec. Rev.]

A Flashing Problem.

Referring to the above problem by " Dense." dated Feb-
ruary 5th, I would have suggested, had he not stated that his
coimections were correct, that in changing the direction of
rotation, he was doing this by reversing the current through
the armature only and not, as of course, should be done, by
reversing the current through the armature and interpole
windings together.

F. W. B.
Birkenhead.
February Wh, 1931.

^

In reply to " Dense' s " question in your issue of Febrnary,

11th, I would suggest the following ;
—

1. Test the current taken by the motor when rumiing in

each direction with full load, to prove that the motor is not
overloaded.

2. Test the polarity of the main and interpole coils; it is

probable that the polarity of the interpole may be reversed.

(For a motor the polarity of the interpole is the same as
that of the main pole behind it following the rotation, and
a small compass needle will indicate the polarity.)

For a reversing motor the brushes should remain in the

neutral position immediately under the centre of the inter-

pole coil, as it is certain a movement in one direction must
react when reversing if the motor is giving full-load output in

each direction.

If the motor is fitted on a crane or charging machine, it

is possible that the trouble may be due to the method of

control or braking, and particulars should be given as to the
motion, if arranged for creeping speeds by armature diverter

or high speeds by series field diverter. if rheostatic braking
IS employed, if the shunt solenoid brake coil is wired across

the motor terminals, or if it is coupled electrically or mechani-
cally with another motor working on the same load.

From my experience, the mechanical brake fitted on »
crane may give rise to trouble due to " locking." and to
unlock may require excessive current. To test if the trouble

is due to mechanical or electric braking it would be better

to uncouple the motor and arrange a brake test or electric

loading test, running the motor in each direction with half

and full load, using a plain series reversing controller. (Car*
must be taken not to run the motor with no-load, as it may
exceed its critical speed.)

It would be interesting to hear if the above suggestions
have been tried.

G. W. T.
Glasgow.
Febrvary Uth. 1921.

Perhaps my own experience of similar troubles may be of

some assistance to " Dense " (February 11th).

It is evident that the sparkless brush position of the machine
when running in one direction, which becomes a flashing

position on reversal, is not the true reversing position, and I
would suggest that possibly the solution to the problem is

one of the following cases :

—

Either the brushes may be a trifle loose in their holders
which would cause uneven wear, as they would be dragged
forward by their friction with the commutator in the direction
of rotation, as per diagram.

It will be seen that this fault will automatically vary the
real brush position slightly on reversing from either direction,

as the brush only beds on one half at a time, and this ia

sometimes sufficient to cause the flashing noticed by " Dense."
Or the interpoles may be a little too strong or weak. To

test for this :

—

(1) Impose a small current on the interpole coils from a
low-voltage generator, varying it while attempting to find a
brush position which gives sparkless commutation and the
correct load speed curve in either direction.

(2) Divert current from the coils with a variable resistance

and test as above.

R. W. Kinch.
Woking.
February Uih. 1921.

Referring to a letter under the above heading in your issue"

of the 11th inst.. the trouble here is caused by local currents
in the short-circuited coils of the armature. These local cur-

rents may be of considerable magnitude owing to the low
resistance of the armature coils, and can do much harm by
overheating the armature, overloading the brushes, and more
particularly by dissipating their energy in the form of a series

of sparks, and in extreme cases flashes, at the brushes when
the short-circuit is broken, thereby burning the brushes and
damaging the commutator.
To get good commutation and to prevent the

_
waste of

energy, these local currents must be brought within reason-

able limits, and th« nearer they c»b be completely stopped
the better.
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To try and stop these local currents it is esseutiul thut the
short-circuited coils should be in the weakest part of the mag-
netic lield. It is interesting to note that when the brush
position was altered on this particular luachiue the Hashing
stopped, aud the ellect of altering the brusiies was to bring
the short-ciicuited coils into a weaker lield. Then the coui-

mutatiujj poles should be examined to liiul out if they are
I'unctionuig correctly, lor their object is to keep the weakest
part of the magnetic held in as hxed a position as possible so

that the brushes need not be shifted at any time. Then it is

very important that the brushes .should have sullicient resist-

ance at their face to stop these local currents. There is a
material, called the M.P. commutator compomid. which con-

siderably helps in this direction. It is put up in the form of

a stick, and the end of the stick is gently rubbed on the .sur-

face of the commutator when running. Some of this ma-
terial gets under the faces of the brushes, and. amalgamating
with the carbon, forms very thin but high-resistance iilms,

and these high-resistance Iilms have been successful in stop-

ping the local currents.

By making certain that the short-circuited coils are always
in the weakest |)art of the uuignetic field, and that the brushes
have sufficient resistance at their face.";, this machine can be
cured, and I have no hesitation in saying so, for in some
twenty years' experience in commutation I have yet to find a

case that could not be cured when working on the above lines.

S. W. Martyn.
London, I'ehiuary loth, ]9'21.

Electricity Supply irom Surplus Sources.

I have read with very great interest the letters by Mr. P.iin

in your issue of January 14th and of the -Ith inst.. also Mr.
Hugh Seabrook's addition to the subject.

This subject is of vital importance, not merely as concerning
individual companies but as a national economy. I notice
that blast-furnace and coke-oven gas has been mentioned, and
although I have dealt with this .subject previously. I would
like t<i add to it now. as some advancement has been made
during the past year.
Mr. Pain mentions " ghastly waste." Now. in the Middles-

brough district there are about 75 blast furnaces and a good
number of coke ovens working, and a tremendous amount of

this gas is discharged to the atmosphere, so much in fact that

it has been reported by aviators that Middlesbrough is

obscure on an ordinary day, and yet Middlesbrough is pur-
chasing power supplied from coal-fired boilers at a very heavy
cost, and consuming a commodity of vital importance for

export to increase our overseas trading.
One large works in this country has set an example, and

is still working hard lor even bett<'r lesults, and .so far as
fuel economy and efficiency on wa.ste products are concerned
has excelled the .Vmericans and our continental neighbours,
its efficiency now being in the neighbourhood of 25 per cent,
above any figure obtained abroad.
We have the spare gas in this country, and we have the

gas engines, home-designed and built, and have performances
second to none in the world.

I am not surprised to read that Mr. Seabrook was unable
to work up any enthusiasm at "i.i lb, of coal per kWh at, say,

31,.5Ut) therms., when this is being produced for 15.IXJ0 therms,
per kWh on gas engines.
I^egarding the exchange or sale of this surplus energy, it

could be sold to the power companies or corporations at a
figure much below their coal costs per unit generated ; both
parties would be in hand financially, and the nation would
have reserved or available for export several million tons of

coal per annum.
Fuel economy now is one of the many lines open to reinstate

this country in a prosperous condition, and should be taken
up seriously by the (government. We have stuck too long to

our steam-electric plants, until most people are very loath to
leave them even for greater efficiencies and lower working
costs.

If we ever come to a time when we are restricted to therms
expended per b.h.p.-hour. I hope it will not even lx> based on
'2J lb. of coal per kWh. but something very much below that
figure; then we may hope tor cheaper production and greater
outputs. The economy of fuel is just as important as the
wages que.stion.

I do not hope that our total power requirements can be
supphed from w-aste heat, but a great portion can, and should
be. in place of coal-fired boilers.

With the surplus supply stations linked up with the larger
coal-fired stations we should have a very good combination,
and would in many cases reduce the spare or stand-by plant

at the larger stations.

S. H. Fowles, A.M.I. E.E., A.M.L.Mech.E.
Jarrow, February Hth, 19'21.

BUSINESS NOTES.

BaDkraptcy Proceedings.—William Drysdale, elec-
trical engineer and contractor, 24. Paxton Street. Barrow.—The
debtor appeared at the Barrow Bankruptcy Court for his public
examination on Friday last. In answer to the Official Receiver, he
said he started business with £200 capital, and £1B0 given to
him by his father. He did chiefly jobbing work, but also carried
out some big contracts, including- that of the local workhouse.
For the last six or nine months he had been pressed by creditors,
and had five judgments outstanding against him, and when the
Sheriff's officer took possession, he filed hia petition. He estimated
his liabilities at £2,025, and the 8tock-in-tra<.le he put at £1,249.
There were in addition the fixtures. i>cc. His deficiency he
estimated at £661. After taking: stock he found there was a
tremendous loss on English manufactured goods. He had drawn
£5 lOs. per week out of the business for himself, and had also at
one time spent money in travelling to Manchester .and Liverpool
once a week. He personally superintended the books, and ha*l not
spent an unusual amount in expenses. At one time he thought' of
taking a partner, and after an mspection of the books it was
estimated that the income from the business for 1918 was about
£800, without taking into account miinagement charges. On the
same basis, the estimate this year was £1.000. The business had
fluctuated during the war and since, and he had been left with
only one man. One of the causes of his failure was want of
capital, and the stock was much heavier than he thought it was.
In December, 1919, the cash sales were £264, but he did not think
they woiUd be £160 in December, 1920. He had had a nervous
breakdown, and suffered from neuritis, and had attended his
business when hardly able to walk. Answerintr the Registrar, the
Official Receiver said the books had been fairly well kept until
recently, and the trustee was of opinion that it was not necessary
to ask for a further account. The examination was closed.

J. V. Bell, electrical engineer, 21, North Bar Within, Beverley,
York.—Receiving order February 7th on debtor's own petition.

A. E. Channon, H. S. Naden. and C. (i. Channon (A. E.
Channon & Co.), electrical engineers. Cheltenham.—First and final
dividend of 4a. 8id. in the £, payable February 18th, at the Official
Receiver's Office, 26, Baldwin Street, Bristol.

J. Jones and J. R. Jones (J. Jones & Son), electrical engineers,
7, Chapel Street, Penzance.—Receiving order made February 9th on
debtor's own petition.

J. C. Thomson, electrician, lately electrical engineer and con-
tractor, late of Station Street, Mansfield, Notts.—Last day for
proofs for dividend, February 25th. Trustee, Mr. E. \V. Humphreys,
Official Receiver, 4, Castleplace, Nottingham.

A, I*08D, eleotrioal contractor, 33, Westgate, Burnley.—First

meeting February 25th, at the Official Receiver's Offices, 13

Winckley Street, Preston ; public examination, March 10th at the
County Court House, Burnley.

A. Dickinson (Crown Electrical Co.), electrical engineer and
contrtictor, 157, Huuslet Road., Leeds.—Receiving order made
February 5th on debtor's own petition. First meeting February
28rd, at Official Receiver's Offices, Leeds

;
public examination,

March Sth at the County Court House, Leeds.

B. E. Thomas, electrical engineer, 12, Castlemeadow, Norwich.

—

Last day for proofs for dividend. March 2nd ; trustee, Mr. H. P.

Gould, Official Receiver, 8, Upper King Street, Norwich.

Copper aad Lead Prices.

—

Mes,srs. F. Smith A- Co.
report February 15th:—Copper (electrolytic) bars, £79. £2 inc.;

ditto sheets, no change ; ditto wire rods, £95, £2 inc. ; ditto h.c.

wire, 1/0 |, Jd. inc. ; silicium bronze wire, ro change.
Messrs. James & Shakespeare report February loth :—Cooper

bars (best selected), sheets and rods ; no change. English pig le;d,

£23 ; £1 dec.

Dissolutions of Partnersiiip. — Blower it Cooper,
electrical and engineering suppliers, 3, Paul's Bakehouse Court,
E.C.—Messrs. A. E. Blower and A. Cooper have dissolved partrer-
ehip so far as concerns Mr. A. Cooper, who retires from the firm.

Andrews A: Morland. electrical engineers, 21, 'Westbourne
Street, Kingston-upon-Hull.— Mr. J. Andrews and Mr. F. H.
Morland have dissolved partnership. Mr. Morland will attend to

debts and continue the business in his own name and at the same
address.

Smith & Scrago. motor and electrical engineers, Nantwick
Road, Crewe.—Mr. W. Smith aud Mr. G. J. Soragtr have dissolved

partnership. Mr. Smith will attend to delits.

A. H. Foster & Co., motor and electrical enerineers, &c., 679a,
Romford Road, E.—Mr. A. H. Foster and Mr. J. Froelicher have
dissolved partnership. Mr. J. Frcdicher will attend to debts and
continue the business.

Company Liquidations.

—

Leeds Alliance Electrical
Manckacidring Co., Ltd.—Winding-up voluntarily. Meeting of

creditors was called for February 1 7th, at 62, Albion Street, Leeds.

Liquidator, Mr. S. S. Tadman, 1, Albion Street, Leeds. Particulars
of claims to be sent to the liquidator by March 16th.

Britannia Lamp and Accessobies Co., Ltd.—A meeting of

members is called for March 15th, at 24, Coleman Street, E.C, to

hear an account of the winding-up from the liquidator, Mr. R. E.

Tayler.

ROTAX Motor Accbssoeies Co., Ltd.—Winding up voluntarily
for reconstruction purposes. Liquidators, Mr. "W. Morris, 6, Caven-
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dish Square, W., and Mr. A. Bell, Rotax Works, Willeaden

Junction, N.W.
Abqentine Electricity Co., Ltd.—Winding up voluntarily.

Liquidator, Mr. T. S. Hamilton, 62. New Broad Street, EC.
Meeting: of creditors, February 23rd, at Xew Broad Street.

Trade Anaonncements.

—

Mes-sup. Albert Lee & Co.,

Ltd., of 8 and 9, New Zealand Avenue, London, E.C. I, have
opened an illuminating enfrineerin<;d^piitment. under the manasje-

ment of Mr. Sydney Smith, who was for some time demonstrator
for the Metropolitan-Vickers Electrical Co., Ltd., and previously

to that was with the Holophane Co. Mr. Smith will take

, charfreof the sales of the helium fittings and other scientific types

of glassware for use in special forms of lighting, and will give

expert advice regarding Hehling methods for shops, factories,

offices, io. He will le tnre in various parts of the country.

Messrs. Southgate CBirmingham), Ltd., of Birmingham,
manufacturers of electric, pas, and oil fittings, have appointed Mr.
Wm. Broadbent, 11. Wellington Strett Moss Side, Manchester, as

their representative in Lancashire and the North-Western
Counties.

Messrs. H. W. Smith & Co. (1920), Ltd., have appointed Mr.

W. T. Rushton, late of the Fuller Electrical and Manufacturing Co.,

as one of their representatives for the sale of cables and wires in

London.
The businefs of Messrs. Macdonald & Co., electrical engineers, of

IB, Bridge Street, Rotherham, has been amalgamated with that of

Messrs. Slack & Co., of 98, Main Street. Rotherham.
Mr. J. T. Baring has entered into partnership with Messrs.

Williams & Pell, of 5, Chancery Lane, London, W.C. 2, agents for

the Electrical Alloy Co., the Industrial Filtration Corporation, La
M^tallurgique Electrique, and the British Electric Plant Co , Ltd.

The business will be carried on under the style of Williams, Pell

and Baring, at the same address.

Mb. C. B. Maubice, who has been appointed sole selling agent in

London for Messrs. Cranmore & Co., Ltd. (conduits and fittings),

Birmingham ; J. Hall & Co. (switches, fittings. &c ), Birmingham ;

W. H. Cheadle & Waltho, Ltd. (lampholders), Wolverhampton ;

Electric Heating and Hardware, Ltd. (electric irons, kettles, and
heaters), Birmingham ; Seneflfe Cable Works, Belgium ; and
"Regina" and "Bissell" electric suction cleaners, has opened
officer and showrooms at Berwick House, 139, Oxford Street,

W.l, and a warehouse at 3, Manette Street, W. 1. Telephone:

Museum 3627.

Messrs. Scholet & Co., Ltd., 56, Victoria Street, Westminster,

announce that from February 21st their head office will be trans-

ferred to their works. After that date their address will be :

—

Scholey & Co., Ltd , Victory Works, Gloucester Road, Croydon.

Telephone : Croydon 2164.

Catalogues and Lists.

—

The General Electric Co.,

Ltd., 67, Queen Victoria Street, E.C. 4. Folder L,2149. Illus-

trating and describing '' Sonorns " high-voltage electric trembling

bells and " Link " and " AU-ch'na " bell-pushes ; all items fully

priced. Folder No. H,2446, giving details and prices of " Magnet "

electric irons. Installation Leaflet P. 2,452.—An illustrated

description of the electrical equipment of the BrigLton diamond-
cutting factory.

English Electric and Siemens Supplies, Ltd., Foster's

Buildings, 22, High Street, Sheffield—Leaflet Bi, a priced, illus-

trated and dimeieioned description of "Britannia" "half-watt"
laiterns for lamps up to 1,COO watts. Leaflet B4, an illustiated

fold'r giving prices of " Britannia" vacuum and gasfiUed lamps.

The Edison Swan Electric Co , Ltd , Ponders End, MidJlesex.

—List No. A.A.178, dealing with " Ediswan " enclosed oil switches

with full specifications and illustrations. Progress Sheet No. 48,

illustrating and describing " Revo " house service switches and
fuse-boxes. Priced.

Messrs. Phillips & Torner, 115, Edmund Street, Birmingham.
— A leaflet illustrating ceiling fittings— galleries and ceiling plates.

Messrs. E. Shipton & Co., 52, Floral Street, Covent Garden,

W.C. ?.—A leaflet illustrating and setting forth the advantages of

an "interphone" system ; it also deals with " Westophor e s " for

short-distance telephony.

Messrs. Hollings & Guest, Ltd., Thimble Mill Lane, Bir-

mingham.—List No. 109A, an illustrated and priced list of

hydraulic presses with hot plates for various purposes ; List

No. Alio, a priced catalogue illustrating hydraulic forcing presses

for fixing or removing wheels, armatures, commutators, &o.

Mb. L. Rosengart, 4, Oxford Street, W. 1.—Folder, dealing with
"Alterna" cycle-lighting outfits.

Southern Electric Co., Ltd., 138, Southwark Street, S.E. 1.

—

Net trade price-lists of electrical accessories and appliances,

including out-outs, switchgear, adapters, bells, irons, flexibles, &c.

Messbs. Henry G. Richabdson & Sons, Wordsley Flint Glass
Works, Stourbridge.—A leaflet showing applications of " Leva-
hook " fittings to lighting bowls.

Messrs. Crow, Tooqood & Co., 1.^. Wardour Mews, D'Aiblay
Street, Wardour Street, W. 1.—An illustrated catalogue of elec-

trical fittings and accessories, including bowl fittings, cast-iron

watertight fittings, brackets and pendants. Also a net trade price

list of electrical fittings of a large variety.

Messrs. E. P. Allam & Co., 107-109, Gray's Inn Road, W.C. 1.—
Monthly Stock List (No. 6) of d.c. motors, for sale or hire.

Messrs. Harry H. Gardan, Ltd., Staines.— Stock list of
dynamos and motors.

Calendar.— Messrs. Mora <fe Watts, of Weardale
Koad, Lee, S.E. I3i| barre issoed a pjatorial oaleodBr with monthlv
ma>t>ff ili«etv.

For Sale.—The Z Electric Lamp and Supplies Co., Ltd.,
of 73, Newman Street, W. 1, has issued a schedule of stocks of
electricBl accessories, electrical heating apparatus, &c., of which
i5 is disposing on behalf of the liquidator of the Z Eleotric
Lamp Manufacturing Co., Ltd.
Stoke Newington Borough Council Electricity Department

invites oflfers for a battery and charging plant.
By direction of the Disposal Board, Mr. C. D. Phillips will sell

by auction, on March 10th, at No. 18, C. S. Depot, Swindon,
machine tools, and electrical and general plant, &c.
By direction of the Disposal Board, Mr. C. D. Phillips will sell

by auction on March 15th and following days, at the National
Cartridge and Box-Repair Factory, Newport, plant, machinery, &c.
By order of the High Court, Chancery Division, Messrs. Davis and

Moon will sell by auction on March Ist, at Clapton, and March
3rd, at Battersea, the stock, plant, fittings, &c., of Messrs. Foot and
Milne, electrical contractors.

By direction of the Disposal Board, Messrs. Harris & Gillow will
sell by auction, on February 23rd and following days, at Shoreham
Camp, Shoreham-by-Sea, camp equipment, saddlery, and tools, tele-

phones, Fullerphones, &c.—For particulars see our advertisement
pages to-day.

Electrical Wages in Scotland.—The Scottish Contractors'
Association has suggested to the Scottish District Committee of
the Electrical Trades Union that a conference should be held to
consider the wages question. The operatives have put in a claim
for an increase of 6d. per hour on present rates, while the employers,
on the other hand, desire a reduction of 3d. as from February 28th.

Socials.—A number of well-known artistes appeared at
a concert in the Cambridge Hall, Southport, on February 9th, in
connection with the Southport Corporation Tramway Employes'
Social and Athletic Society. There was a large audience, and the
proceeds were divided between the Society's funds and the
Infirmary.

A social in connection with the Assembly Department (Lamp
Works) of the English Electric Co., Preston, took place at the
Canteen Theatre, on February llth. The M.C.'s were Messrs.
A. De Boeck and A. Handley.
On Thursday, February 10th, a fancy dress carnival was held by

members of the Igranic Electric Co, with their friends, at the
Caf^ Dansant, Bedford, when a most enjoyable evening was spent
by about 350, fully two-thirds of whom were in fancy costumes.
During the interval, supper was served, after which there was a
grand spectacular parade. The judges experienced great difficulty

in making their choice for the six prizes. Dancing continued into
the small hours.

The staflf of the General Eleotric Co., Ltd., Newcastle Branch,
held their second dance of the season, on Friday last, at Heaton
Assembly Rooms. The company numbered 200, and the Com-
mittee also arranged a whist drive, for which handsome prizes
were given. Music was rendered by Mr. R. Jackson's orchestra,
augmented by two members of the staflf—Mr. F. E. Winnard and
Mr. C. N. Baston. Prizes were presented to the successful whist
players by Mrs. .1. Spence.

Applications for British Trade-Marks.—Appended is a
summary of the recent applications for British trtide-marks in
respect of articles and goods associated with the electrical trades
and industries :

—

Apex. No. 401,508, Class 6.—Dynamos, dynamo brushes, electric
motors, &o., Wm. J. Goodebridge, Colmore House, 21, Waterloo
Street, Birmingham, March 5th, 1920.

SB. (letters and design), No. 409,357, Class 13.—Incandescent
lamps (ordinary) and other electric fittings, John Agerup, Vulcan
House, 56, Ludgate Hill, London, E.C. 4, November 2nd, 1920.
Graham (letlJering and design). No. 407,386, Class 8.—Permanent

magnets sold separately, E. G. Graham, trading as Alfred Graham
and Co.. St. Andrew's Works, Crofton Park, London, S.E., August
30th, 1920.

Amplion, No. 408,176, Class 8.—Telephonic Apparatus, E. G.
Graham, trading as Alfred Graham & Co., St. Andrew's Works, Crofton
Park, London, S.E., September 25th, 1920.

Benjamin, No. 404,928, Class 13.—Electric fittings and motor
accessories, Benjamin Electric, Ltd., Brantwood Works, Tariff
Road, Tottenham, N , June 2nd, 1920.

Rotomotor, No. 406,900, Class 6.— Dynamo-electric machinery,
Le-nard Barlow, trading as Barlow Jc Young, Buckingham House,
Palace Street, Westminster, S.W., August 13th, 1920.

Geeko, No. 406 388, Class 6.—Telephones and parts of telephones,

Greneral Electric Co., Ltd,, 67, Queen Victoria Street, London, E.G.,

July 23rd, 1920.

Lyken, No. 409,572, Class 8.—Apparatus for electro-deposition,

Hockley Chemical Co.. Ltd., 1, Hockley Hill, Birmingham,
November 10th, 1920.

The Bergmann Electricity Works.—It is reported that

negotiations are proceeding in Germany with a view to the estab-

lishment of a close connection between the Klockner group (Haspe
Steel Co.. Lorraine Hutten Verein, &c.), and the Bergmann Eec-
tricity Works, Co.

Wolfram Lamps.—The share capital of the "Wolfram
Lamp Co., of Augsburg, is being increased to 5,000,000 marks
to defray the cost of extending the filament factory.

Burglary.—The premises of the " Xtra " Lighting Co.,

Sunderland, were recently broken into, and a number of electric,

torches, &o., were stolen. By good fortune the managing director,

Mi. a. J. Harrison, had occasion to return to the shop after the
(»l(si2ii; hour, and distorbet} the tbi«'y«i.
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Jugoslavia Electrification Development.—The following

tramlation of an article from the Aqramrr 'ruiielilatt of Jan. 20th,

1921, has been received in the Department (it Overseas Trade from

the Commercial Secretary to His Majesty's Legation at Belgrado

(Captain E. Murray Harvey) :

—
"For some time pajt the Ministries of Oommunioationg and

Public Works have been in consultation reprardirff the formation of a

technical commission for the purposB of drawiner up a plan for the

electrification of Jugoslavia. This plan is now adopted, and all the

(feneral lines of the work have boon laid down. Henceforth the

State will have the first ri?ht to create any electrical undprtakinpr,

but private individuals may carry out electrical undertaking's

where the State has not constructed such ; the epecial per-

mission of the Ministry of Public Works is necessary in such oases.

The State is enabled if necessary, to expropriate fuch individuals

on condition of indemnification. The State may also nationalise

exist-nj; unr'ertak ntrs so far as is conducive to the above end. The
upkeep of the transmission and cables devolves on the electrical

administration of each Commune. The higrhest advisory body on

eleotriaal questions is tha Electro-technical State Council, which is

oomp sed of 15 members and Itl dtp itisers (subatitutes). The
Council will include representatives from the Miuistries of

CDmmerca and Industry, Public Works, A^nculture, Forestry, and
Health, the Electro-technical Engineering Faculty, ard the Law
Society. As a means for controlling the revenue fron electric

power, an electro-technical finance committee will be set up at the

Ministry of Trade. The manner in which the Ministry of Works
will carry out the scheme will be promulgated in a special order.

As present conditions render this project very urgent, the pre-

amble will be llaid before the Constituent Assembly as soon as

drawn up."

The Dalmatian Banxite Deposits.—The deposits of

bauxite in Dalmatia and Istria first attracted spacial attention

during the war, when it was found necessary by Germany to lepla-e

the French product. Exports of small quantities were first sent to

Germany in 1916, the tonnage being cjnsidfrably increased in the
following two years. Italian newspapers state that only the

deposits in the vicinity of the sea, both in Dalmatia acd Istria,

have yet been worked, and the production only ext'^nds to a depth
of a few metres. Nevertheless, the deposits are said to be very
productive, and the question of establishing an aluminium industry
in Dalmatia has been brought forward, as the deposits in this

region alone are euflScient to justify the erection of a works, while
the existing waterfalls would supply the cecessary power.

E.D.A. Activities.—Another bunch of pamphlets has
reached us from the director and secretary of the E.D.A. "The
World's Right Hand " is a little review of man's deliverance from
slavery

; the slavery of other men and that of circumstances which
from the earliest time? have forced him to employ laborious
methods to accomplish his neoessary tasks. It leads up to the
electrical era, and forecai-ti a brijht future to be brought about by
electricity. Another leaflet illustrates a number of electrical

appliances, and says : "There is an electrical appliance described
here that will interest you." " E D.A. 72 " shows how the fuss
and trouble attendant upon that hardy perennial " spring cleaning

"

may be d'sposed of by electrical means. Two book markers deal
with electric irons and lighting, and cooking is treated of in
"A Message to the Housewife Who Knows." A pamphlet
illustrated in colour exhorts the reader to " Use Electricity—The
Silent Servant," and emphasises the ease of control of electrical

cooking operations, as well as the many other inherent advantages
of this means of preparing food. These items can be obtained from
the Director at 81, Kingsway, W.O. 2.

Proposed Increases in Spanish Tariffs.—The Bulletin
of the F.B.I, states that the reduction in freight rates to Spain,
announced in January, should do much towards the development
of Anglo-Spanish trade. It is feared, however, that a serious

. check to such development may be presented by the duties imposed
under the Revised Spanish Cmtoms Tariff, to be issued shortly.
It is understood that a provisional tariff , embodying the suggestions
of the Tariff Advisory Committee, will be substituted for the
present tariff in March next. This will, in its turn, be succeeded
by a permanent new tariff, which should have replaced the 1912
tariff in 1917, but whose introduction has been delayed from year
ti year. Further information—not yet csnfirmed—announces the
introduction of a permanent tariff in March, without the provisional
stage. Opinion among Spanish consumers, who are anxious to
reap the benefit of the present tendency for prices to tall, is

strongly opposed to tariff increases. The iron and steel interests
of the north and the textile manufacturers of Catalonia, on the
other hand, are pressing vigorously for a drastic heightening of
the Spanish tariff' wall, in order to ensure their war-time level of
profits. The F.B.I, is keenly alive to the urgency of the situation
from the point of view of the British manufacturer. Firms
interested in the Spanish trade are invited to communicate with
the South European Section, at head office, as early as possible.

New Indian Companies.—Among the new companies
recently formed in India are the following :—The Kadi New
Industrial and Electric Co., Kadi, Baroda, capital 250,000 rupees, to
carry on business ai engineers and pressors of jute, and to supply
electricity, &c. ; the Sidhapur Electric Industrial Co., Sidhapur
(Kadi),i capital, 700,000 rupees, to manufacture cloth by electric
power

; the Electric and Automobile Engineering Co., Delhi, capital
2,000,000 rupees, and the East India Electric Supply and Traction
Co., 11, PortujTuese Church Street, Calcutta, capital 2,500,000
riipee«,

Electrical Manufacture in Belgium : British and
American Interest.—An account of the steps taken by British

and United States electrical manufacturing interests to participate

in Belgian developments is given in a recently issued report by the
Amoricin ConsulGeneral at Brussels. The movement has, of

course, for its principal cjbject the capture of a share in the contracts

for the e'ectrification of the Belgian State Railways. The centre

of this electrical manufacturing industry is Ghent, where great

activity has prevai'ed since the Armistice, largely through the
influence of British ami American engineers and financiers. During
the year 1919 the two concerns most occupied before the war were
entirely reorganised and merged into large international companies
with grf atly increased capital.

Three concerns are now engaged in the business :

—"The Socold
d'Gloatrioiti'' et de Mi' janique " (international), the "Constructions
Elejtriques de Belgique" (international), and the "Ateliers de
Constructions Electriques des Flandrcs. " The first-namfd is the
result of a merger which absorbed the " Usines Carels Frr'es " (a

pre-war Belgian cimpany making Diesel engines), and its capital

stock of IOlOO.UOO fr. The new company increased its cap tal to

3B,5 jO.OOO fr., an American, a British, and a French electrical manu-
facturing company each having a quarter interest in the new con-
cern. Belgian banks and a large Belgian financial and industrial

company are also interested. Its plans include the production on
an increased scale of steam engines and Dienel engines, with the

addition of electiical material, the latter being undertaken with
the assistance of American experience and dfsigns.

In November, 1918. there was formed at Paris a company called

the " Constructions Electriques du Rhone," for the purpose of con-
structing electrical material. This concern secured a contract for

using the patents and processes of the English Electric Co. The
" Constructions Electriques du Rhone " then increased its cap'.tal

to 40,000,000 fr., and changed its name to " Constructions Elec-

triques de France." Bfore this, with a view to further extension,

it had created in Belgium a subsidiary company celled the "Societe
Auxiliaire de Constructions Electriques de Belgique." Later, this

company secured the help of the " Compagnie Internationale

d'Electricite de Lit'ge," and bought up the ''Societe Anonyme des

Anciens Ateliers van den Kerchove," of Ghent. In April, 1920,

the ''Compagnie Internationale d'Electricite," of Liege, and the
" Etablissements van den Kerchove," of Ghent, were merged under
the name "Constructions Electriques de Belgique," with a capital

stock of 40,000,000 fr. and administrative oflScea at Brussels.

Before th^ war the " Etablissements van den Kerchove " con-

struotedengines and steam turbines. Since fusion the plant is being
greatly enlarged, and has included the construction of electrical

material of all kinds. The English Electric Co. is helping bith the

French and the Belgian companies in every way possible, and is

psrfeoting the plant at Ghent. A third company, the " Ateliers de

Constructions Electriques des Flandres," has been formed at Ghent
lately with a capital stock of 2,000,000 fr., made up of 2,000 shares

of 1,000 fr. each. Its purpose is the manufacture and repair of

electrical material, as well as the installation and production of

electromotive power in all forms.

Research Association for Cast Iron.—The Sscretaiy of

the Department of Scientific and Industrial Research announces
that the Resaaroh Association for the Cast Iron and Allied

Industries has been approved by the Department as complying with
the conditions laid down in the Government scheme for the

encouragement of industrial research. As the Association is to be
registered as a non-profit-sharing company, the promoters have
applied to the Board of Trade for the issue of a licence under
Sec. 20 of the Compmies' (Consolidation) Act of 1908. The
secretary of the committee engaged in the establishment of this

Association is Mr. Thomas Viokers, 174, Corporation Street, Bir-

mingham.

A Canadian Copper Works.—The Eugene F. Phillips

Electrical Works, Ltd., of Montreal, is proceeding immediately
with the construction of a copper rod rolling mill having a daily

capacity of 100 tons. In designing the mill, provision has been

made to allow for an extension for the rolling of copper sheets and
the drawing of copper tubes, as well as for the erection of a small

refinery to take care of the copper scrap from the mill, and also

from the company's large wire and cable factory. For the

immediate future the company will import e'e^trolytic copper
wire birs, but it is hopsd that within the course of a few years

these bars will be produced in Canada in sufficient quantities to

make the electrical industry in the Dominion eelf-supporting so

far as copper is conoernei. The managing director of the firm is

Mr. Lawford Grant, formerly with the British Insulated and
Helsby Cables, Ltd.

British Industrial Films, &c., Wanted for University of

Hong-Kong.—The Acting British Commercial Secretary at Hong-
Kong has boen approached by the University of Hong-Kong for

assistance in a new scheme for commercial training, which has
recently been started there. The course of study for the Degree of

Bachelor of Commerce includes lectures on Industry, Trade and
Transport. In connection with these, the University has expressed

the desire to receive from United Kingdom manufacturers for

exhibition purposes lantern slides and, if possible, kinematr'graph

films illustrative of the processes used in a number of industries,

including textiles, tools and machines. Illustrated catalogues

and large-sized photographs of works, &o., would also be welcomed.
It will probably be of interest to United Kingdom manufacturers to

silpply the University with material of the natu'e indicated, and.

communications should be sent direct to Prof, W. J.'Hinton,
University of Hong-Kong.
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Flexible.—In their advertisement appearing in this issue,

the IIdison Swan Electbic Co., Ltd., jrive certain particulars

(or specifjiner 8iz3 of conductors, quality of insuUtion and finish,

which are intended to forma u'eful guide to buj-ers.

Australian War Precantions Act Repealed.—An Act to

repeal the War Precautions Act, UU4-18, was passed by the
Australian Commonwealth on December 2ud last. Among the
regulations which are slill to be enforced are those relating to com-
panies, firms a"d biuinessea. The protection of commerce and
industry from undesirable outside influence is to be continued. If

without the consent in writing of the Treasu-er of the Common-
wealth, any person seeks insecure the registration of any company

" or firm, or any chinge in any firm or company already regis'erel,

if suoh firm or oompiny ba' partners who are not natutal-born
British subjec's, that person ODmmits an offence. The same applies

to the person who seeks to register in Australia any foreign com-
pany or any firm or company with foreign capital. In other
words, Australian industries are to be guarded arainst the free

entry of non-British firms and money. Agents of 07er?eas com-
panies and firms are rtquiied to supply special annual returns

within three months of the commencement of the Act, a.d thoje

subsequently appointtd. within one month of their appointment or

arrival in Australia.

—

Board of Trade Journal.

Lead.— Messrs. Jam^s Forster & Co., reporting under
date February 12th, stated :—" Closing prices yesterday were
£21 10s. for February and £22 for May, against £22 Ids. and
£23 Bs respectively at the end of last week, representiog a

loss of 25s. on the week. Each day has se.gn a fall in values, and
prices closed yesterday at the lowest The metal
certainly looks cheap at present values, but the general sentiment

seems to-ba that prices will go still lower unless a much more
active demand from consumers is forthcoming, and thit lead, like

other metals, is still largely influenced by the financial position is

evidenced by the fact that a fairly large arrival of the metal at

onoe had a depressing effect on valuer.''

Trade-Union Riva'ry,— According to the iShcffield

Independent, lost week's discussions at York between representa-

tives of the craft unions in railway workshops have praolically led

to a severance of relations between theN U.R. and the Shipbuildng

and Engineering Federation of Trade Unions. The Central News
Agency states that the craft unions have definitely decided that in

no case will they permit their skilled members iu a r.iilway work-
shop to he memloers of a general industrial union such as

the N.U.B.

Electrical Supplies in South Africa.—The ^..^.J/tw;/;^

and Engineering Journal, of January 22nd, says that dealers in

electrical goods report basinees genera ly as very slack. The
shortage in gasSUed lampi has not yet bfcn relieved. Consigu-

m^nta of electrical materials are oim'ng in w-.il, and prices 8ho.v a

tendency to go down slightly. Plenty of Continental goods are

arriving, and although thrse are very much cheaper than British

wares, the t^fudency of the former is to go up, while the price of

British goods remains more or less stationary. Continental

electrical materials are rising to day.

Bennis Contracts.—The fjllowing are among the

oonti a its that have been placed with Messks. Ed. Bennis & Co,
Ltd , du-ing the past two months :

—
Sunderland Corporation Electricity Wirks, Dusining Street, Sunderland —

Six chain grate stokers, with coal-elevating plant for Woodeson water-tube
boilers.
Wimbledon Electricity Works, Durnsford Road, Wimbledon.—Four chiin

grate stoke'S forspearing water-tube boilers : ash elevating plant.
Metropolitan Railway Co., Power Station, Neasden.—Twelve chain grate

stokers, adapted for forced draught, for Thompson's water-tube boilers (repeat
order).
Guest, Keen & Nettletold, Ltd., for Power Station, Dowlais (per Angus

Scott & Partners, Ltd.).—Complete mechanical coal and ash-handling plant,
including rotary truck tippler; rotary chain conveyor: six "Bennis" auto-
matic boiler elevators : six automatic " Avery " coal weighing machines ; ash
hoist.

New Italian Companies.

—

There has been formed at

Bergamo the Societa delle Alte Valli Bergamasche, with a capital

of l,Oi)O,0O0 lire, for ths production and distribution of electrical

energy.
With a capital of 2,000.009 lire, Mecciche, De Vecohi e Ca.,

Societa Elettrica Agrigentina, hive been embodied a company at

Girgenti for the production and distribution of e'ectrical energy.
There has been launched at Lecoe the Societ.a Elett: ici Industriile

S.E I., with a capi'-al of 4SU,'JO0 lire, for the production and dis-

tribution of electric light anl power.
With a capital of 375,000 lire. Ing. Qranda, Rabjsai e Ca have

been registered a company at Milan with the object of trading in

electrical material and insulated conductors.

There has been formed at Milan L'ltalia, Sooieta Anonima
Riaca'damenti Elettrici Indastriali S.A.P.R I., for the manufacture
of electric heating appliances. Capital 750,000 lire.

The Ora Elettrica, Societa .\nonima Orologi Elettrici has been
launched at Milan (Via Borromei 9). for the installation of electric

clockwork for all purposes. The capital is 300,000 lire.

A new company has just been formed at Borgosesia. Italy, with
a capital of three million lire, and the title La Soc'eta Hidro-
Blettrica de I'Arogna.

Water Power of Rumania.—A pamphkt on this subject
in Rumanian, and a translation of the mire important passages,
together with a small map. may be inspected by United Kingdom
firms interested on application to the Inquiry Room, Department
of Overieaa Trade, 35, Old Queen Street, Westminster, S.W. 1.

An Antl-Trade-Uaion Policy.—The Daihj Xtws states
that the Association of Engineering aud Shipbuilding Draughtsmen
is protesting against the action of a number of firms in adopting
superannuation schemes which cjntain a clause that the partici-
pating employes must not be members of a Trade Union. A
movement is being organised with the object of persuading
technical and other workers not to participate in any scheme
which contains this prohibition.

British Branch Works for Canada.—A meeting of the
British Empire Producers' Organisation will be held at the oflBcea,

3, 5 & 7, Old Queen Street, S.W.I, to-day, Friday, at 4 p m., at
which the chairman of council, Mr. Ben H. Morgan, wUl prtside,
and an address will be given by Mr. F. W. Field, H.M. TraJe Com-
missioner in Toronto, on 'Canadian Industrial Development and
the Establishment of Branch Works in the Dominion." Anyone
interested in Canadian affairs will be admitted on presentation of
hia card.

Book Notices. — "' Meiiumiral World Electrician's
Po.ket Book, 1921." Manchester : Emmott & Co. Price 23. net —
Among the important improvements made in the present issue of
this handy work of reference is a lengthy section on motor atarterg
and controllers. The previous matter has been rewritten and
considerably extended. Cher sections which have been rewritten
and extended are those dealing with transmission conductors and
cabls, wiring systems and methods, and electric lifts. The section
on electric heating and cooking has been added to. Another
addition is a list of the principal abbreviationa used in the
volume.

BiblioHteca Chetnico-Matkematica, A catalogue of works in
many tonguea on exact and applied science, with a subject index.
Compiled and annotated by H. Z. and H. C. S. In two volumes ;

pp. xii + 964, and 127 plates. London : Henry Sotheran & Co.
Price £3 3s. net.—This remarkable catalogue was begun in 1906, and
has been gro wing ever since ; by the time the end of the alphabet had
been reached so much more material was available that a supple-
ment was begun, which eventually exceeded the original schema in
size

; and when that wm done, a final supplement was added, and
the whole waa indexed (the index alone occupies nearly 100 pagts).
It is claimed that this work is the first historical catalogue of
science pub ished in any country, giving the price of each book and
many oiher particulars. It is, as a compiler's preface claims, of

very considerable human interest, and constitutes a very valuable
addition to the bibliographic literature available to the scientific

worker, embracing the whole field from the Middle Ages almost to

the present day. The reproductions of platea and pages from
ancient volumes are exceedingly interesting, full of quaint notions
and ingenious devices, and— aome of them— calling to our minds
feelings of profound reverence for the triumphs of our forebears.

We have before u , for example, the title-page of the first issue of

the firat edition of Newton's " Principia," published in 1686 —
fittingly described by the compiler aa " the greatest work on exact
science ever published." We have not space to linger over the
literary and scitntific riches of this catalogue, but we must offer

our hearty congratulations to the compilers and publishers on the
completion of a work of the greatest value to the scientific world.

" The Electrical Cent ractor's Year Book for 1 920- 1 92 1
." London :

The Electrical Contractors' Association. Price 2i. 6d. The new
features of the present issue of thia ha dbook include notes on the
con8ti!;ution and functio:jS of the National Joint Industrial

Council and District Co'.incila for the El-ctrical Contracting
Industry, and a memorandum of agreement between the N.F.E.A,
and the E.T.U., August 7ih, 192). The working rules for the

various districts have been amplified and brought up to date. The
frontispiece is a portrait of Mr. P. CoUinson, President of the

A- sociations.

'' 2'ranmctioiii of the Illuminating Engineering Society."

Vol. XV, No. 9. December 30.h, 1920. 880 pp. Easton (Penn-
sylvania) : The Society.- Part I of this volume deals with the

activities of the various sections of the Society, and gives the

personnel of Councils and Committees. Part II embodies a numb.r
of papers of great value and diversity, including papers on " Recent
Applications of Colour in Lighting, " ' An Improved Method for the

Illumination of Motion Picture Theatres," " Measurement of

Reflection Factors." and 'Some Applications of the Photoeleotri?

Cell to Practical Photometry."

"Hydro-Electric Development in Ontario." By E. B. B'ggar

(202 pp.) Ontario : The Biggar Press, Ltd.—Thia volume ia an
historical .survey of water-power administration and development
under the Hydro-Ele.tric Power Commission of Ontario. After a

dissertation on public ownership generally of public utilities and
roads, the author gives a number of interesting facta regarding

water power in the Dominion and the United Statea. Then the

history of the Commission and its work is traced step by atep,

showing a vast amount of energy and enterprise. The public life

and achievements of Sir Adam Beck, the chairman of the Com-
mission, form a chapter, and an appendix describes the laboratories,

shops and inspection departments, with details of the conditions

under which leases are granted, and a section dealing with future

developments. A financial summary and a bibliography are alao

included.

The Bnlletin of the Hydro- Electric Power Commission of

Ontario. Vol. VII, No. 9. November, 1920. (36 pp.).—This

number contains articles on the purchase of the Toronto Power Co.

and its aubsidiaries by the Commiaaion, with a deacription of the

planta and tranamisaion aystems ; also illustrated notes on the new
Nipigon power development, and " Hydro Power in the St.

Lawrence Diatriot,''
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Proceedings of the Fourth Convention of the South African

Association of Municipal Electrical Engineers, Pretoria, 1920.

(76 pp.). Pretoria : Buckley k Van Duyn.—This pives a full

ftooount of the meetings and reports, as well aj the President's

address, and regulations framed by the Convention.

Suieutifio Paper No. 404 of the U.S Bureau of Standards, " Mag-
netio Reluctivity Relationship &% Related to Certain Structures of

a Entectoid Carbon Steel." (HI pp.) Washington : Government
Printiner Office. Price 5 cents.—Records of experiments carried

out upon samples of steel under various heat treatments.

"Automotive Engineerinpr." Part 1. February IBth, 1921.

(12 pp.) London : The Standard Air Press, Ltd. Price 6d. net.—

This is the first of a series of 26 fortnitrhtly issues of a publication

designed to supply the latest data bearinu on all branches of

automotive enjiineerinif. The present number contains notes on th'?

oompression and expansion of Ra'es, the desiffn of laminated

(prinpTS, materials, &n.
" The Metropolitan-Vickers Gazette." Vol. VI, No. 94. January,

1921. (24 pp.) Price la., post free.—This issue contains, ?«/crai(«,

articles on " Testing: Equipment for Large Electrical Machines,"

by E. P. Ilill, B.Sc(Tech.), A.M.I.EE., and a reprint from the

Electrlcuin, "Comparison of Welsh and American Practice in

Electrically-driven Tin Plate Rolling Mills," by W. E. Taylor.

The index to Vol. V is issued with this number of the " Gazette."

"An Introduction to Technical Electricity. ' By S. G. Starling.

Pp. xii + 182 ; figs. 158. London : MacMillan i: Co., Ltd.

Prioe 3b. 6d.

"Small Single Pha3e Transformers." By E. T. Painton.

Pp. X + 96 ; 40 figs. Price 2s. 6d. net.
" Elementary Principles of Continuous Current Armature Wind-

ing." By F. M. Denton. Pp. x + 102 ; 44 figs. Price 2s. 6d.net.

London : Sir I. Pitman & Sons, Ltd.

A Bradford Exhibition.— The Bradford Corporation

electricity department has a big display of electrical apparatus at

the Bradford Grocers' Exhibition now being held. Among the

appliances shown are vacuum cleaners, electric washing machines,

toasters, cooking and heating apparatus, coffee grinders, meat
mincers and electrically-driven sewing machines. The display of

indirect and semi-indirect electric lighting also is very pleasing

and interesting. The stand is one of the most attractive in the

exhibition.

The Caban Marliet.—The Electrical Revieiv of Chicago
states that, owing to the increasing use of electricity and the com-
paratively slight development of the electrical market in Cuba, the

island presents an important field for the sale of electrical appli-

ances and fixtures of all kinds. The elimination of German rivalry

has left the United States practically sole occupant with a firmly

established footing. There are practically no electrical manu-
facturers in Cuba, and only a few minor concerns make chandeliers

and drop lights, which are in great demand.

Italian Workmen Directors.— Signer Giolitti, on Feb-
ruary 8th, presented to the Chamber a Bill for the supervision of

industries by workmen's committees of nine members elected by
the workmen for three years. The preamble defines the objects of

the Bill, to give working men a knowledge of how industries are

worked, to improve their techniciil education, ensure the applica-

tion of the Factory Acts, and to ameliorate methods of production
and the relations between Capital and Labour.

—

Morning Post.

Babcock Works In Australia.—Messrs. Babcock and
Wilcox have purchased 20 acres at Regent's Park, New South
Wales, on which they intend to erect a boiler-making and engi-

neering factory, costing £ 100,000. A thousand men will ultimately

be employed.

—

Renter's Trade Serrice (Melbourne).

Fire.—The contents of the electrical fittings shop at

Messrs. Henry Bessemer & Co.'s Forge, Bolton, were' destroyed
by a mysterious fire on February 9th.

South American Trade.—We have received from the

London and Brazilian Bank, Ltd. (London), a copy of its quarterly
trade reports (No. 12) from South America and Portugal, to

January, 1921.

LIQHTINQ AND POWER NOTES.

Aberystwyth.—Change ob" 0\^'ner8hip.—At a meeting
of the Town CouncU on February 8th, a letter was received from
Mr. Holioyd, owner of the Pier, asking for the formal consent of

the Council to the proposed purchase, by the writer, of the under-
taking of the Aberystwyth and Chiswick Electricity Supply Co.,

which supplies lighting and power to the town. The matter was
considered in committee.

Aberdeen.— Street Lighting.—Owing to the excessive

cost of electric light standards, the Lighting Committee is experi-
menting with lamps suspended from overhead wires. If satisfactory

results are obtained. King Street is to be illuminated in this manner
for a great part of its length.

Ammanford.— Porchase of Undertaking. — After
protracted negotiations, the Urban Council has finally purchasfd
the Ammanford Electricity Supply Works from its owner, Mr. W.
Herbert, at the figure of £14,375. The Council is now applying
for an order enabling it to generate and distribute electricity

within its area.

Australia.—The Morweli- Power Scue.'He.—Two Bills

were placed before the Victorian Legislative Assembly on December
14th last. The first provided for the raising of a second loan of

£1,430,000 with which to carry out the Morwell (brown coal)

power scheme. TTie capital cost of the scheme, which aims at a
plant capacity of 45,000 kVV, is estimated at £1,766,029, excluding
terminal stations ; the latter will coat another £230,000. It i«

proposed to supply power to areas at a maximum distance of 250
miles. The second Bill dealt with the constitution of the Elec-

tricity Commission, on which it was proposed to appoint General
Sir John Monash, chairman, to be assisted by the three then existing
Commiesioners.
Tasmania,—Mr. J. H. Butters, chief engineer and general

manager of the Tasmanian Hydro-Electric Department, has sub-
mitted his report for the year ended June :iOth last. The accounts
record a total revenue of £60,575. Working expenses and capital

charges amounted to £55,179, leaving a balance carried to deprecia-
tion suspense account of £5,396. About £3,000 was made by the
Operations Branch, and the balance by the Hobart District Branch,
which is considered satisfactory. Work on the Great Lake Dam
has been held up on account of the delay in delivery of the neces-
sary cement, but it is hoped to bring the dam up to the 20ft. level
during the present summer, and to complete it by next summer.
The Waddamana Canal has been widened, and the work is expected
to ha completed in proper time. The Risdon sub-station has been
designed, and the plant is on order. Time lost during the war haa
been partly made up for in the amplication of the Hobart distri-

bution system, and the route for the Launceston transmission line

has been laid out and clearing has started ; a specially-designed

steel tower is being employed on this line. Difficulty has been
experienced in finding a suitable site for the Arthur's Lakes dam,
but the problem has now been solved, and tenders are being invited
for the construction of the dam. During the year it was found
necessary to increase substantially the salaries of some of the
officers, as it was found that in many cases the men working under
them were receiving higher rates of pay.

Barnsley.—Loan Sanctioned.—The Town Council has
received permission to borrow £14,200 for electricity purposes.

Barrow.—Loan Sanctioned.—The Electricity Com-
missioners have forwarded formal sanction to the harrowing of
£35,000 for the purposes of the electricity undertaking, on the
understanding that actual details of the expenditure will be
furnished in due course, and so far as the item of £2,500 for

radiators is concerned, on the condition that the total sums
expended and received, including interest and sinking fund, shall

be shown separately in the published accounts each year.

Canada.—Extensions at Winnipeg. — The Chief
Engineer of Winnipeg has contributed to the Electrical Xews some
interesting details of the extensions being carried out to the city's

electrical undertaking. The original installation consisted of five

hydraulic turbo-generators, each of 5,200 h.p., with two 4O0-h p.

exciters and two banks of transformers each of 9,000 kW capacity.

Later, three 6,800-h.p. machines and one 9,000-kW three-phase
transformer were installed. In 1920 the contract wai let for the
completion of the power house building, consisting of an extension
to the generator room 268 ft. long, 63 ft. wide and £.0 ft. high.

This extension will house eight 7,000-h.p. units, two 18,000-kW
transformer banks and the necessary switchgear and controlling

apparatus. The completed building will then house a plant having
a capacity of over 100,000 h.p. The estimated cost of the present
extensions is .^300,000.

Continental.—Switzerland.—The Commercial Secre-

tary to H.M. Legation at Berne states that there are now in opera-

tion in Switzerland 16 power stations which produce a minimum of

20,000 h.p. The Lontsch Works (Glaris), recently enlarged, is the

greatest power producer, but owing to the irregularity or excessive

diminution of water pressure at certain times its production is

stayed considerably for some months in the year. It is equipped
for an output of 66,000 h.p. The control exercised by the State is

inconsiderable, and there has been no unity of direction in the con-

sideration of water-power schemes, which have been taken in hand
by the railways, by cantons, towns, or industrial groups (or by
combinations of one or more of these). An official summary shows
that there is approximately 4,000,000 h.p. available, of which only
about 720,000 h.p. is being utilised. According to these figures

only 18 p.^r cent, of Swiss potentialities in this sphere had been
realised up tD the close of 1919. Since the commencement of 1920

the increased power obtained represents, perhaps, another 2 per

cent., so that there remains approximately 80 per cent, of Swiss
water-power capacity to be turned to account.— Board of Tradt
Journal.

France.—A new agreement is proposed between the Paris

Municipal Council and the Compagnie Parisienne de Dis-

tribution d'Elec!tricite for the purpose of ensuring the most
economical working of the latter's undertaking in the general

interest. The scheme also aims at the reduction of the prices to

0'85 fr. per kW-hour in the first place and eventually to the pre-

war charge, 0'70 fr. per kW-hour.
Norway.—The Commissions appointed by the Norwegian and

Danish Governments to study the que.tion of the transmission of

electricity from Norway to Denmark have held their first joint

meetings, and discussed the bases of further co-operation.

—

Renter's

Trade Serrice (Copenhagen).

Greece.—On February 6th the tramway .and gasworks employes
ceased work, and on February 10th were joined by the men of the
electric power works and the Athens Piraaus Railway. The Govsrn-
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ment were threatened to mobilise the strikers if the terms offered

them were not accepted. *

The strikes were finally ended by the intervention of the Kiner,

who championed the cause of the strikers.

Doncaster,—Loan Sanctioned.—The Electricity Com-
missioners have sanctioned the borrowing of £8,()6ri for the

provision of transformer equipment, mains and services for the
Carr House Estate.

I Dorchester. — Purchase of Undertaking.— It is

I reported that the draft agreement whereby the Council is to purchase
the local undertakinjr of the Dorset Electric Supply Co. has been
approved by the Lifrhtins Committee. The Council is to take over
the books of the company and all contracts if these are found to be

fair. It is expected to complete the transfer by June Ist next, and
sanction is beinpr sought to borrow £ 16,000. for the purpose.

Dunblane.—Electricity Supply.—The Town Council
has assented to an order being obtained by a local company for the

purpose of providing- a supply of electricity for the town, on con-

dition that the Council does not waive its rights to grant powers
to another company, or to apply for an order itself.

Ealing.—Electricity and Housing.—It is compulsory
for all tenants of the new local municipal honsea to use only elec-

tricity for lighting purposes.

Eton.—Supply by Overhead Cables.—The Rural
District Council has consented to the extension of the overhead
cables to Farnham by the Slough and District Electric Supply Co.,

by which electricity will be supplied to the parish.

Fareham.—Year's Workinc;.—The accounts of the

electricity undertaking for the year ended March 31st last show a
total income of Jt3,427 and working expenses amounting to £2,977,

leaving a gross profit of £450. Capital charges, with a debtor

balance from the previous parioi, absorbed £1,666, leaving a net

deficit of £1,116.

Gaisborongh (Yorks.).—Bulk Supply Approved.—
The Urban District Council has decided in favour of obtaining a

supply of electricity in bulk from a power company, and the clerk

has been instructed to ascertain the cost of an order to distribute a

supply in the area.

Harrogate.—Loan, &c.—The Town Council decided on
February 8th, at a special meeting, to oppDse the Harrogate Gas
Co.'s Bill which is being promoted in Parliament. The Council
has resolved to apply for sanction to borrow €2,500 for electric

lighting services, and a like amount for transformers ; it was also

decided to ask for sanction to borrow £39,486 for extensions to the

electricity works generating plant.

Heywood.—Minimum Charge Increased.—The Town
Council has confirmed a proposal of the Electricity and Tramways
Committee to increase the minimum charge for any consumer of

ielectricitj' from £1 to £2.

j
Hnddersfield.—Extension of Area of Supply.—The

CorpDration is applying to the Electricity Commissioners for a
special order authorising it to extend the supply of electricity

to the urban districts of Kirkheaton, Lepton, Kirkburton, Meltham,
and Slaithwaite.

Hall.— Extension of Supply Area.— A special

meeting will precede the March meeting of the City Council to
consider the propriety of applying to the Electricity Com-
missioners for a special order authorising the Corporation to supply
electricity at Anlaby, North Ferriby, Melton, Welton, Swanland,

Lj Willerby, Kirkella, and Westella.

—

Eastern Morning Xews.

Ilford.— Claim Against Corporation.—An Ilford
firm is claiming damages from the District Council owing to the
failure of the Council to supply electric power to the firm's factory
daring the recent strike.— The People.

[I
Ilkley.

—Extensions.—At a recent meeting of the
'' Conncil a letter from the Electricity Commissioners was read,

desiring that the extensions being carried out at the electricity

works should be confined to the minimum necessary for the
housing of a 170-kW set, for which a loan was sanctioned
last year. This is in conseijuence of the negotiations with the
Keighley Corporation for a bulk supply ; the Commissioners do
not wish further extensions to be made if a supply can be arranged

I

to meet adequately the needs of the town.

'• Keighley. — Extension of Supply. — A contract has
been entered into between the Craven and District Private Tele-
phone Co., Ltd., and the Keighley Corporation for the supply .of

electricity at 6,600 V from Keighley to Bastburn, for the purpose
of supplying Messrs. Dixon's stone quarries, near the latter village.
It is understood that eventually the system wUl be extended to the
village itself, as well as to Steeton, Siladen, and Crossbills.

Kingston-on-Thames.—Price Increase.—The decision
of the Corporation to increase the charge for electricity for
lighting from 8d. to Is. has received the sanction of the Elec-
tricity Commissioners. The fact that the increased charge is

retrospective to September has called forth a storm of protest
from all classes of consumers, and many meetings have been held.

London.—Hammersmith.—The Finance Committee of
the London County Council has been informed by the Electricity
Commissioners that the Hammersmith Borough Council wishes to
borrow £174,000 for extension of generating plant, and the
Commissioners ask for the London County Council's observations
upon the question of the outstanding debt on the plant to be
displaced. Five old generating sets are to be scrapped, and a large
second-hand set is to be purchased in lieu of them, the balance of
cost being met from revenue account. The Council has replied
that there is no financial objection to this course provided that if

the estimated life of the second-hand set is less than the outstanding
period for the repayment of the existing loans on the sets to be
sold, the repayment period be correspondingly reduced.

With reference to the bulk supply of electricity which the Council
agreed to furnish to the Chiawick Electricity Supply Corporation,
Ltd., for general purposes, in addition to that taken by it for a
supply to a factory in its area, for some time p.ast, negotiations
have been in progress with the Electricity Commissioners. The
town clerk and the borough electrical engineer recently attended
before the Commissioners in order to consider representations sub-
mitted by the Metropolitan Electric Supply Co., Ltd., to the effect

that it was the proper authority to give the supply, and that,

consequently, the agreement should be terminated upon the expira-
tion of three years. After hearing the arguments of both sides,

the Commissioners approved the draft agreement submitted to

them, with the addition of a proviso relating to the maximum
demand.

Hackney.—The accounts of the electricity undertaking for the
year ended March 3 Ist last record a total income from all sources
of £118,572, as compared with £ll5,88:i in the previous year.

Working expenses totalled .£76,163, as against £67,805, leaving a
gross profit of £42,409 (£48,078). Loan charges, bank interest,

and other payments amounted to £39,707 (£38,469), and the result

was a net profit of £2,754, a considerable decline from the previous
year's figure— £9,609. The number of units generated and sold

fell from 16,217,325 to 14,774.198. The closing down of the
National Projectile Factory deprived the undertaking of a very
valuable bulk load. This would have been replaced by ordinary
consumers but for delays in the provision of new mains and sub-
station plant.

New Zealand.— Local Supply Authorities.—The
Commonwealth Ungineer reproduces statistics regarding local

authorities' electricity undertakings from the report of the Chief
Electrical Engineer of the Dominion. The figures show that more
than half of the total plant capacity is hydro-electric in character.

The exact figure is 23,998 kW, or 52 '4 per cent. Steam plant is

next in order with a capacity of 16,122 kW, or 35'2 per cent. The
dominant system of supply is a c. three-phase, 50 cycles, repre-

senting 583 per cent, of the whole, while the d.c. three-wire
system at 460 volts constitutes 24'6 per cent., leaving but a small
proportion of non-uniform supplies at various frequencies. In
these circumstances it is not surprising that the three-phase

50-cycle system has been adopted as a standard to which all future

developments will conform. In two years' time it is estimated
that 75 per cent, of the installed plant will be of this type. It is

stated that out of 55 plants, 27 were operating at a profit after

payment of capital charges, and to remedy the condition of the

balance of the plants, economy in operation, increased output and
higher charges are recommended. The load factor and output are

higher in the South Island owing to the cheaper cost of pro-

duction. The average cost per unit sold is l'3d. in the South
Island, and 2'4d. in the North.

Lake Coleeidoe.—The annual report upon the Lake Coleridge

hydro-electric undertaking shows that the total revenue rose from
£37,324 to £45,831, representing an excess over all charges of

£3,585, which is the first credit balance for five years. The total

connected load increased from 23,992 kW to 30,854 kW, and the

highest simultaneous load reached 7.iJ66 kW—an 18 per cent,

overload.

Nottingham.—Temporary Station.—To meet immediate
needs while the large station at Clifton is being erected, the

Council has decided to provide a temporary station, with a capacity

of 4,000 kW, on the iite, at a cost of about £50,000.

The Colwick Park Estates Co. recently applied to the Electricity

Commissioners for permission to erect a power station of its own,

but the Commissioners requested it to approach the Corporation

with a view to obtaining a bulk supply. The Corporation is

accordingly asking for powers to extend its area of supply to the

Colwick Park Estates and other districts which it is deemed
desirable to include.

Perth.—Extensions.—As a result of the inquiry by
Col. Ekin, the Electricity Commissioners recommend the early

installation of a 1,000-kW generating set, and that the question of

a new boiler be considered as well. The Electricity Committee
has accordingly requested the Town Council to apply for sanction

to a loan of the necessary amount to carry the recommendations

into effect. The electrical engineer estimates the requirements at

between £40,000 and £50,000.

Rochdale.—Electricity in Sanitary Department.—
In connection with the Corporation's application for sanction to

borrow £19,500 fir installing plant and effecting improvements at

the sanitary works, the superintendent's proposals include the pro-

vision of an electrically-driven aerial runway or ropeway for the

conveyance of ash and clinker, at a cost of £5,000, an enclosed high-

speed engine coupled to a 100-kW dynamo, and motors, at an
estimated cost of £4,500.
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St. Andrew's,

—

Price Increase.—Regarding a recent

imiairy at 8s. Andrew's into the applicatioD by the Electric

Supply Corporation for an increase in the lipfhting charKea,

it was elated at a Town Conncil meeting that were the increases

allowed, St. Andrew's consuTiers would be called upon to make up
the deficit in other places where the company was not niakinp

a profit.

Sonderlaad.

—

Loan.—The Town Council is applying to

the Electricity Comm'ssioners for sanction to borrow £12,000,
which is the amount estimated to be necessary to meet sub-

station requirements upon oapital account during the ensuing three

years.

Wanstead (Essex).

—

Suggested Electricity Schems.
—The Urban District Council ha? referred to a special Committee
the question of securing a supply of electricity for the town.

Warrington.—Breaking-up of Road.—In laying the

necessary cables for a supply of electricity to the works of Messrs.

N. Greening & Sons, the Electricity Department has found it

necessary to open up a new road. The Paving Committee has
objected to this, pointing out that before the road was completed,

notices were sent to all departments likely to be affected to enable

them to lay any pipes or cables that would become necessary.

The chairman of the Electricity and Tramwajs Committee stated

that Messrs. Greening had been approached at that time, but did

not requirfa supply. The Corporation was bound to give a supply
if it was able to do so.

TRAWWAY AND RAILWAY NOTES.

Blackpool.—Collision.—Two tramcars on the Black-
pool to Fleetwood tramway route collided in the fog on February 9th.

The fronts were damaged, but the drivers escaped with slight

injury ; several passengers complained of shook.

Bradford.

—

Inquiry into Accident.—The inquiry as to

the cause of the recent tramway accident in the Idle Road district,

in which a tramcar overturned and injured about 40 passengers,
was held at Bradford on February 10th by Major Hall, B.E., of the
Ministry of Transport. The testimony of the driver of the car,

Fred Benson, was that the fog was so thick as to obscure the land-
marks, and that he had lost his bearings when the car struck the
points. The car was being driven at reduced speed because of the
fog, and despite the application of the brakes, it continued its

courss off the rails until it struck a wall tnd overturned. The
points were found to be in good order after the accident, as was
also the car gear. The Inspector's report will be published in due
course.

Bnrnley.—Track Renewals.—In view of the financial

position of the tramway undertaking, the Committee has arranged
to spread the work of relaying the lines over six years instead of
three. Residents only are to be engaged on the work.

Chile.

—

Railway Electrification.—The Government
has postponed the final date for sending in tenders for the elec-

trification of the railways, in consequence of several British firms
desiring to compete for the work.

—

Reuter,

Continental.

—

Italy.—Work is steadily progressing on
the electrification of the railway system between Trieste and Pola.
An electricity distribution system is also being established through-
out the Bas-Ferranese and Bas-Polesine districts, with the
object of substituting electricity for steam, particularly in con-
nection with agricultural operations.

Cork.

—

Tramway Dispute.—The Corporation has pafsed
a resolution approving of the appointment of a committee consisting
of a representative of the Corporation, one of the tramway com-
pany, and one of the tramway men on strike, to investigate the
demand for increased wages and arrange for a settlement, the
strikers to resume work meantime at a 3s. a week increase.

Dablin.

—

Tramway Employes' Demand.—The employes
of the Dablin Electric Tramways Co., Ltd., have baUotted on the
question of a strike unless the demand for the 12s. increase was
acceded to ; 1,055 voted in favour, and .S7 against. They have
decided to withhold their notices, as the Ministry of Labour is

intervening, and it is generally hoped that a satisfactory settlement
will be reached.

Edinbargh.

—

Electrification of Tramways.—At a
recent meeting of the Corporation, several motions urging the
electrification of tramways were put forward. The routes which
were selected for conversion were that from Hanover Street to

Goldenicre, to join the Leith system, and that from Goldenacre to

Queen Street.

Halifax.—Track RenewALS.^It is estimated that there

will be a loss on the tramway undertaking of about £9,000 for the
present financial year. The effect of the increased fares has not

yet been felt. A Sub-Committee recommends that the Tramways
Committee should arrange for the renewal of the tramway traok on
several of the principal routes during the next three years. The
cost of this will approach £200,00J, and £90,000 of this may have
to be included in the next financial year.

Hall.—New Track.—With a view to relieving the

congestion in the centre of the city, the Tramways Committee
after considering several schemes at a special meeting, has adopted
one which will involve the laying of a double line along a portion

of .lameson Street.

Lancashire and Yorkshire Railway.—The report for

1920 gives the f jllowing particulars ;—Trains worked by electric

power, 233, with 18,445 seats ; electric traction mileage mn,
2,254,421, against 1,968,058 in 1919. Es imated further capital

expanditure on electric power stations, kc, £89,200 ; subsequently,

£132,700.

Lancaster.

—

Accident Insurance.—The desirability of

being adequately insured against third-pirty risks was dem n-

strated at the meeting of the Town CouncU, on February 9th,

when it was tigreed to pay £1,170 compensation to the widow and
children of Tnomai S'.ackhonse, a pedestrian kilkd by a runaway
car on the Bowerham route, on September 27th, 1920. The
po'.icy only gave £5C0 in case of death and £2,000 for any one
accident, so that the Corporition loses £670. It was pointed out

that if 20 had been killed, the loss which would have fallen on
the shoulders of the Corporation would have been about £18,000.

Liverpool.— Contract with L. & N.W. Railway.—
The Corporation has renewed its agreement with the London and
North-Weitern Railway Co. for the supply of electrical energy for

a further pariod of 12 months.

London.—Report upon Arcing.—A Ministry of Trans-

port Inspector has reported on the causes of the excessive elec-

trical arcing which took place on the London Electric Railway on
November 7th last between Piccadilly Circus and Oxford Circus

stations. The train in question was composed of three trailer cars

with a motor-oar at each end. The arcing commenced under the

front car, and gave rise to heavy fumes and smoke, and the train

was brought to a halt in a tunnel, and passengers were transferred

to another. Although nobody was seriously affected, Eeveral

employes experienced ill-effects for some days afterward. It

appears that the trouble was due to the fracture of the connecting

cable of one of the shoes at a point where a metal sleeve connector

had been fitted. It was admitted that this form of connection was
unsuitable in character, and that all shoe cables in which the

sleeve had been used were being replaced. On the same evening,

fusing of a less serious character occurred on the same line, but in

this case it was found to be due to the breaking down of the insu-

lation of a negative shoe. The Inspector states that ;
" these two

cases illustrate how rapidly atmospheric conditions in a tube, as

the result of electrical fusing, become noxious, if nftt actually

dangerous. Electrical pressure in such an emergency must, there-

fore, be removed at the earliest possible moment." The company is

to be asked to state the results of experiments in connection with

devices for a more direct interruption of the supply, in such cases,

upon the section of line occupied.

Competition for Designs fob Xew L.C.C. Electric Tram-
cabs.—The report of Mr. A. L. C. Fell, the general manager of the

L.C.C. tramways department, and Mr. J. P. Crouch, general

manager Metropolitan Carriage and Wagon Co., Ltd., states that

no one of the proposals submitted is of sufficient merit to justify

serious consideration or adoption, nor does any design submitted

offer any material improvement on the existing standard type of

cir from any point of view. There is also a conspicuous dearth of

proposals in respect of the electrical equipment, and trucks or

bogies ; so much so that in the majority of cases, a complete lack

of electrical and mechanical knowledge is apparent with regard to

these mo3t important features of car design. The assessors state

that in their opinion the result of the competition is distinctly

disappointing, in that nothing really new, and at the same time

practical, has been suggested.

Hammebsmith.—The L.C.C. has given the Borough Council

sanction to borrow £788 for the provision of the necessary charging

plant for the recently-purchased electric vehicles. The present

cost of charging is 4d. a unit, and it is estimated that the price per

nnit will fall to IJd. when the charging set is installed.

Newcastle.-—Railway Electrification.— A corres-

pondent of the Newcastle-upon-Tyne Dailij Chronicle states that a

start will be made shortly with the work of converting the main line

between Newcastle and Darlington to electric traction, which will

be extended later to York. This important project with which it

has now been decided to proceed is only one of the several schemes
for the improvement of the North-Eastern Railway cervices that

are being considered.

Snnderland.— Parcel TRAXSPORT.^The Sunderland

District Tramways Co. has instituted a system of parcels transport

from Sunderland to the villages in the district served by its

cars. The scale of charges is : —Up to 7 lb., 3d. a package for any
distance ; 7 to 14 lb , 5d. ; 14 to 28 lb., 7d. ; and 28 to 56 lb., 9d.

The Sunderland Corporation, over whose track the parcels are

carried as far as Grangetown, will benefit financially by the

tcheiqe.
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TELEGRAPH AND TELEPHONE NOTES.

Anstria.

—

Cable Rates Doubled.—Tlte r/wfs announces
that, as from February 16th, the rates for cable telef:raph messages

to all foreign countries, except those bordering on Austria, were
doubled.

Germany.

—

Wireless Service to England.—A public

wireless service between this country and Germany was begun early

this month. The transmitting station on this aide is at Stone-

haven, Scotland, and the main telegraph office at Berlin acts as the

German station. Messages handed in at Berlin a-e sent by wire to

Koaigs-Wusterhausen, where they are automatically transmitted

by wireless. The receiving station at Tetlow automatically trans-

fers the messages to Berlin by wire Telegrams are received

between 5 and 8 p.m.. the charges being the same a? the cable tolls.

— The Timet:.

Sweden.

—

Anglo-Swedish Wireless Communication.
—Dagensnyheter learns that a new telegraphic route between
Stockholm and Stonehaven, Scotland, will shortly be inaugurated.

Telegrams wiU be sent by special wire fr)m Stockholm to the

wireless station at Karlsborg, whence they will be automatically

transferred and transmitted by wireless.

—

Rev'er^s Traile Service

(Stockholm).

Telephone Service.

—

New Charges.—With regard to

the njw charges for telephone service, notices are being issued to

terminate many yearly agreements three, six, or nine months before

the course of the agreement has been run, and the P.M.G. states

that subscribers will be entitled, in the event of a discontinuance
of the service, to a rebate for the unexpired portion of the period.

U.S.4.

—

Cable Communication Conference. — The
Cable Communications Conference, which adjourned last December,
was to meet again on February 11th at Washington, says the
Morning Post, at the instance of Mr. Davis, Ac'ing Secretary of

State and Chairman of the Conference. In the absence of Sir

Auckland Geddts, the First Secretary of the Embassy will represent

Great Britain. The America-i Government is anxious that an
agreement shall be reached before the present Administration goes

out of office.

CONTRACTS OPEN AND CLOSED.

(The date given in parenthfsei: at the end of the paragraph indicates

the isme of the Electrical Eeview in which the " Official

A'otice" appeared.)

PortsmoDth.—Electricity Supply Department. Three

1,500-kVA Scott-connected transformer groups, 3-phaae, 6,600-V

switchgear. (February 11th.)

South Africa. — Pretoria.—March 10th. Municipal

Council. One 20-ton overhead crane, six boilers C3.50-lb. working
pressure), three 3,000-kW steam turbo-generators with condensing

plant, five 750-kW converters. Further particulars can be obtained

from Mr. T. C. Wolley-Dod, general manager, electric lighting

department. Specifications (five guineas) from the town clerk.

May 3rd. S. 4. Railways and Harbours. Plant for the electrifi-

cation of the Cape Town-Simonstown and Durban and Pieter-

maritzburg Railways. (February 11th.)

Stockton-on-Tees-— February 28th. District Fund.
Gas and Electricity Ccm-nittees. Articles and stores for six

months. (See this issue.)

Uruguay.

—

Monte Video.—March 29th. State Power
House. Single and three-phase meters

'

March SIst. A telegram from H.M. Minister at Monte Video

(Sir C. C. Mallet. C.M.G.), to the Department of Overseas Traie,

states that general tenders are invited until March Slst for the con-

struction of the projected port works at Paysandu, for which an

expenditure of S-280,157 30 has been sanctioned. The corstruction

of a dyke, the acquisition of electrical handling and lifting

apparatus, the extension of the mole and the construction of

anchoring grounds, are included in the scheme.

* A copy of the specification , &o., can be consulted at the Depart-

ment of Overaeafl Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Belgium.—Six firms sabmitted tenders recently to the

municipal authorities of Antwerp for the supply of a converter set

and switchboard ftr the transformer station in connection with

the No. 7 Canal Basin. The lowest offer was that of the Societe

de Constructions Electriqnes de Charleroi, which quoted alternative

prices of 105 9.50 and 207,900 francs.

Sunderland—Town Council. Accepted :

—

Meters.— Ferranti, Ltd.

Wolverhampton.—Electricity Committee :
—

Eight "A" type stokers and acoeBsories, £9,093. -Underfeed Sioker

Co., Ltd.

OPEN.

Aberdare.—March 4th. Urban District Council Elec-

tricity and Tramways D,;partment. Stoies for one year, including

cable, meters, lamps, &c. (February 11th.)

Australia.—Melbourne.—March 2nd and 9.h. Vic-

torian Railways. Reactances and condensers (for power signalling),

electric crabs and equipment for cranes."

Bbisbane.—March 30th. P.M.G.'s Department. Switchboard
apparatus and parts.*

Belfast. — February 26th. Tramways Committee.
—Tramway stores, including electrical accessories, cable, lamps
carbon brushes, &c. (January 28th.)

Tramways Committee. Two 50J-kW, 500/5oO-V converters. (See

this issue.)

Belgium-—February 2Gth, The municipal authorities of

Nil-Saint-Vincent (Province of Brabant). Establishment of an
electricity distribution system in the town. Particulars may be
obtained from, and tenders are to ba sent to, La Maison
Communale.

Croydon.—March 7th. Electricity Department. Two
'natural draught cooling towers. (See this issue.)

London.—H.M. Office of Works. February 21st. Supply
of electric bell fittings for six months. (Fdbruary 11th.)

March 2 ad. Six or twelve months' supply of electric lamps.

(See this issue.)

Camberwell —February 28th. Libraries Committee. Instal-

ling electric light, &o., in the Central Library, Peckham Bed,
S E. (See this issue.)

Manchester.—April 4th. Electricity Committee. 83,000
and 6,600-V switchgear, induction regulators, &c., for controlling

sub station? of large capacity. (See this issue.)

New Zealand.— Wellington.— March Ist. Public

Works Tender Board. Seven 4,000-kVA single-phase transformers,

with accessories, for Lake Coleridge electric power scheme.*

March 5th. Government Railway Department. Two overhead

travelling cranes.*

FORTHCOMINQ EVENTS.

InsUtntlon ol Mecbanical Engineers. — Friday, February 18th. At the

Institution, Storey's Gate, S.W. At 6 p.m. Annttal general meetinK.
Paprr on "Desirability of Standardisation in the Testing of Welds," by
Mr. F. M. Farmer.

Janlor lastitution of Engineers.—Friday, February 18th. At 89, Victoria

Street, S.W. Social evening.

Friday, February 25th. At Caxton Hall, Westminster, S.W. At
8 p.m. Lecture on " Measurements of Precision in Engineering," by Mr.
H. T. Davidge.

Manchester Wireless Society.—Wednesday, February 2Srd. At 7.30 p.m.

At the .\lbion Hotel, Manchester. Lecture on "Aerials," by Mr. P. G.

Thomason.

Paisley Association of Electrical Engineers.-Wednesday, February 23rd.

At the Y.M.C.A. Builaings, 2.5. High Street. At 7.30 p m. Paper on
"Thermometry and Pyrometry," by Mr. J. Savage.

Clielmsford Engineering Society.—Thursday, February 24ih. At the East
Anglian Institute of Agriculture. At 7 p.m. Paper on " Eagmeermg as

Applied to Town Planning," by Mr. P. T. Harrison.

Illuminaling Engineering Society. — Thursday, February 21th. At the

Eoyal Society of Arts, John Street, Adelphi, W.C. At 8 p.m. Discussion

on " The Use of Light as an Aid to Publicity." (at " Shop Window and
Spectacular Lighting," introduced by Capt. E. Stroud; and (6) "lllumi.

nited Signs, &c.," by Mr. E. C. Leaohman.

Institution of Electrical Engineers.—Thursday, February 2Uh. At the

Institution of Civil Engineers, Great George Street, S.W. At h p m.

Lecture on " Magnetic Susceptibility of Low Order: Results of Scientific

Research " (Lecture II ), by Prof. E. Wilson.

(Students' Section). — Friday, February 18th. At King's College,

Strand, W.C. At 6.30 p.m. Presidsntial address, by Mr. LI. B. Atkinson.

North - Midland Centre.—Tuesday, February 22nd. At the Hotel

Metropole, Leeds, At 7 p.m. Ordinary meeting.

North-western Centre.—Tuesday, Februa'y2;nd. At the Engineers'

Club, Manchester. At 7 p.m. Paper on " Magnetos for Ignition Purposes

in Intei-Bal Combustion Engines," by Mr. E. A. Watson.

South-Midland Centre IStudents' Section).- Tuesday, February 22Qd.

At the University, Birmingham. At 7.30 p m. Paper on " Turbo-alter-

nators," by Mr. J. P. Ellis.

Soutta-Midland Centre.—Wednesday, February 'iSrd. At the Univer-

sity, Birmingham. At 7 p.m. Discussion on " Electric Appliances for

Domestic Purposes." To be introduced by a pajer by Dr. E. Griffiths and

Mr. F. H. Schofleld on " Some Thermal Characteristics of Electric Ovens

and Hot Plates."

Edinburgh Electrical Society.—Friday, February !6th. At the Philosophical

Institute. At 8 p.m. Paper on " Telephone Troubles," by Mr. J. McEwan
Brown.

Physical Society of London.-Friday, February 26th. At the Imperial

College of Science, South Kensington. At 6 p.m. Ordinary meeting
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NOTES.

The Klnji's Speech,—In the speech with which His
Majesty the Kinfi opened the Parliamentary Scseion of \'Mi, on
Tuesday, reference waa made to a Bill which will b; introduced for

pxtendintr the provision made for the unemployed under the
Unemployment Insurance Act ; a measure to deal with the safe-

puardiiif,' of essential key industries of the country and with certain
aspjcta of unfair and abnormal industrial comjutition. " It is

proposed that the fortbcominp: removal of control over the home
price and export quantities of coal shall be followol at the earliest

possible moment by the complete restoration of the industry to its

normal condition of freedom, " A Bill will bt submitted for the
reoreranisation of the railways of Great Britain.

Smoking Concert.— The L.E.E.O.C.A. is holding a
smokinp concert at the Bridge House Hotel, London Bridge, on
Friday, March 4th, at 6.30 p.m. Admission by membership card
only. Mr. F. Frankling Chon. sec), 108, Heathwood Gardens,
Charlton, S.E. 7.

Ranning Costs of Electric Vehicles.—A correspondent
to T/ie Conniiercial Miitvr protests against what he describes as
" glaring exaggeration " on the part of a contributor in an article

on the running costs of electric vehicles. He asserts that full

justice has not been done to the " electric " in comparing it with
other means of road transport, and quotes figures of " definitely
attained results" to show that the advantage of the electric vehicle
over the petrol vehicle is much more marked than the contributor
of the article admitted. The correspondent first takes the case of
a large railway company, and compares two 1-ton vehicles

—

petrol and electric. The fuel in the case of the former cost £83 per
year (3,000 miles) and the energy for the electric vehicle £20. The
next item is attested by the borough surveyor of Gillingham.
Comparing two vehicles of .5 cb. yards capacity employed in the
collection of refuse, the petrol type cost £17 4s. 8d. per week, as
against £12 6). lOd. for the electric. The third case is a com-
parison of a 1-ton petrol vehicle and a 15cwt. electric, carrying
approximately equal loads, in the service of a '' well-known firm
of contractors, Lancashire." With an annual run of 5,000 miles,
the cost of the petrol vehicle was about lOs. per day in excess of
that of the electric vehicle.

Service Notes.— laeut. A. C. Box, from the City of
Edinburgh Fortress Royal Engineers (Electric Lights Company)
his been appointed in the sime rank to the Territorial Reserve of
Officers, from the 9th inst.

Recruiting for electrical departments of both the Army and
Navy is very good, but additional electricians are needed for wire-
less work and Royal Air Force.

Lieut. A. C. Petherwick haa been appointed to H.M.S. Jumna,
Bombiy, to take charge of the wireless station at Colombo, Ceylon.

Electric lodastrial Truck Taxes, — The Electric
Vehicle Committee some little time ago, as reported at the time in
our columns, obtained a statement from the Roads Department of
the Ministry of Transport that it would not be necessary to take
out liceuces for electric industrial trucks in cases where these little
vehicles were used to cross or only run a short distance along a
public highway from one factory to another where both factories
were in the same ownership. The Ministry stated that if
necessary it would issue instructions to the Treasury regarding
this matter. The Electric Vehicle Committee having found that
in many cases the local authorities were insisting upon licences
being taken out for such vehicles, the Committee has again tiken
the matter up very strongly with the Ministry, and has at lait
received a letter which states that no steps will be taken by the
police or registration authorities to enforce the requirements of
the Acts for the time being, and accordingly it is hoped that the
owners of eleatric industrial trucks will have every opportunity of
submitting the facts reUating to their vehicles for consideration
by the Ministry without being put to any inconvenience by the
police or registration authorities in the meantime. It was found
10 be impracticable to deal with cases of this character by legis-
lation or by regulations, and the Minister undertook to consider
whether cases of this character could be dealt with in adminis-
tration. He, therefore, requests Councils, should any such cases
arise within their area, to verify and furnish to the Ministry
particulars of the vehicles and the extent to which they use public
roads, and he further suggests that, pending consideration of this
report by the Minister, Councils should not take any steps to enforce
the taking out of licences by the owner.

The Electro-Harmonic Society's Concert.—The concert
provided on Friday last (Ladies' Night) calls for special mention as
one of the best that the Society has ever enjoyed. Captain R, J
Wallis .Tones, O.B.E., T,D,, was in the chair, and pointed out that
the chairs in the parks were not the only things that had not 'gone
up"—the Society had not put up its subscription (but can it hope
to maintain that generous policy .'), From the start things went
with a swing ; the opening solo, by Mr, Bernard Flanders, was
enthusiastically encored, and the same compliment was paid to all

the other artistes—some, indeed, being twice recalled. Miss Violet
Oppenshaw was at her best ; Mr, Wilson James wa? rea'.ly

humorous ; and of the combination of cornet, concertina, and
piano, by Messrs. Lloyd Shakespeare and Ernest Rutherford, and
Miss Gladys Millage, the audience never had enough ; the chairman
hal to point out that time would not permit of further recalls.

Altogether it was a gala night,

Bducatlonal.

—

Polytechnic, REfiENT Street (Electrical

Engineering Department).—A special course of six lectures by Mr.
D. .1. Bolton, on " Electricity Control," will be given on Friday even-
ings, commencing on February 2.">th, at 7,45 p,m. Fee for the
couree, 7s. 6d. See our advertisement pages to-day,

Messrs, George Wills and Henry Wills, directors of the Imperial
Tobacco Co,, who gave princely sums towards founding the
University of Bristol, have just contributei a further £200,000 to
finish the substantial extension which is being erected enttrely at
their expense, and the completion of which, it is stated, will place
the University buildings of Bristol among the finest in the country,
apart from Oxford and Cambridge.— Finanrinl Timps.

Fatalities.—George Smith (29), mining machineman,
Gartaherrie, Coatbridge, received fatal injuries while working at a
coal-cutting machine in No. 10 Rosehall Colliery, owned by Robert
Addie iV: Sons' Collieries, Ltd. His leg accidently came in contact
with the picks attached to the coal-cutting bar, and he was dragged
under the bar.

According to the Dundee Adrertiser, a sudden stoppage of elec-

trical power on a part of the Glasgow Corporation's system caused
a fatal accident. In the Fairfield shipyard a heavy piece of work
was being lifted by an electric crane, and when the power was
cat off the load fell among some workmen, causing instantaneous
death to one of their number.

Joint Electricity Anthorities.—On Tuesday la^t the
inquiry into the schemes proposed for the North Walea and
Chester district was opened at Llandudno by the Electricity
Commissioners, Sir John Snell presided, and Mr, J. H, Dickson,
Town Clerk of Chester, made a statement with regard to the
scheme developed by the Chester Corporation (summarised in our
issue of Jan, 14th), explaining that it was not proposed that the
Joint Electricity Authority should buy out any existing generating
station or interfere with the North Wales Power Company. It

was held that the transmission of electricity from the west to the
east of the area was out of the question, but the demand in the
east was very urgent. The Corporation, therefore, proposed to
erect a steam power station on the Lower Dee, to work in con-
junction with water power stations on the Upper Dje, to meet the
demands of the east. Eventually the eastern and western net-
works would meet and be interconnected, Mr. Dickson then
referred to the attitude of various local authorities towards the
scheme, there being a good deal of opposition.

Evidence was heard in favour of the Chester scheme, the first

witness being Mr. E. N. Humphreys, of Chester, who was cross-

examined by Mr, Harper for the North Wales Power Company ; Mr.
Tyldesley .Tones, K.C., for the railway companies ; Mr. A. Moon,
for the Dee Conservancy Board ; and Mr. W. 0. Jones, clerk to the
Anglesey County CouncU.
On Wednesday morning Mr. Humphreys was further cross-

examined by Mr. W. Fennell, Engineer and secretary of the North-
wioh Electric Supply Co., the representative of Rhyl Urban District
Council, and the Commissioners. In the afternoon Mr. S. E.
Britton, electrical engineer to the Chester Corporation, gave
evidence.

The inquiry proceeded on following days, and will be reported
in our pages in due course.

The inquiry at Liverpool is to be resumed on March 8th. The
adjourned Bristol inquiry will not be resumed, as anticipated, on
March Ist.

Electric Power Development.—In an article under this

heading, a correspondent of the Fuianeinl rime.* points out that the
development of electric power, which is of paramount importance
to our industries, is at a standstill, the whole country having to
wait upon the wholly problematical issue whether joint electricity

authorities can be formed.
There are now 13 districts delimited by the Electricity Com-

missioners, and all of these are supposed to be at work forming
schemes. The Electricity Commissioners have held hearings in
respect of schemes for two of these districts, and the results can
only be described as most unpromising.
The schemes practically depend upon all the authorities in the

districts, municipal and company, mutually agreeing ; then they
have to gain the confidence of the public sufficiently to borrow
anything from 4 to 20 million pounds.

" We cannot but think that the Electricity Commissioners must
themselves know by this time that the schemes as a whole are
failures. In such case the question is whether it is justifiable to

hang up the electricity supply of the country for the next year or

80 simply to have documentary proof through the various hearings
that these schemes are unworkable. In the critical state of the
industry of the country the time lost will turn out to be a national
disaster.

" Were the Electricity Commissioners to decide in their own
mind that these schemes are impracticable there would be nothing
to prevent the present undertakings themselves developing to
meet the necessities of the case. In a number of cases company
undertakings are only too willing to go forward. The Yorkshire
Electric Power Co. is a case in point. This company is in a
position to develop the whole of the supply in the West Riding of
Yorkshire, but a prospective electricity authority stands in
the way.

'' Again, in London the Electricity Commissioners have in their
hands an offer of the County of London Electric Supply Co. to
erect a large power station at Barking, but this is held over until
the problematical Joint Electricity Authority for London has been
disposed of. The recent legislation on electricity supply, instead
of helping electricity supply as was anticipated, has proved to be
the most formidable hindrance."
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Refractories for Electric Furnaces.—In an article on this

subject in Chemical and MefnUwqiral Engineering, Beaemhei 22nd,

1920, Mr. R M. Hiwe emphasises oeitain factors concerning the

service secured from refractory bricks. They should be protected

from rain while bein? stored, in order to prevent the weakening of

their structure. They should be laid up with a material similar to

the bricks themselves, or one which will not corrode or flux them,
using as small a joint as possible. The furnace should be con-

structed so that heat will be conducted away from the hotter

Dortions. The ratio of heating to cooling area should be made as

low as possible. Refractory bricks or shapes should be heated from
one side only in order to keep the heating surface low, and in order

to avoid the effect of pressure at high temperatures. Insulation
' lowers the margin of safety, and should, therefore, be avoided, even

to the extent of allowing dust to accumulate on the roof. When
the furnace is being heated this should be done gradually, especially

where magnesite and silica brick are involved. When the furnace

is being cooled it should be remembered that cold blasts produce or

accelerate spalling.

The London Engineers' Clnb.— On Thursday, last week,

the first meeting of the Provisional Committee was held at 39, St.

James's Street. Mr. Edmund L. Hill was asked to take the chair,

and, after reading Utters of apology and support from several

members of the Committee, including Lord Montagu of Beaulieu,

Sir Robt. Hadfield, Mr. C. H. Wordingham and Mr. LI. B. Atkinson,

made an opening statement on the subject of the meeting. He
said they met to carry out the mandal e given by some 8.50 engi-

neers to endeavour to establish a club in London for the engineering

and allied profession?. Some preliminary work had already been

done, and it was suggested that the annual subjcription should be,

far London members, 10 guineas ; for country members, 5 guineas ;

and for oversea memberp, 2 guineas. The club ought to have
every modern convenience, including so to ICO bedrooms, lunching
and dining accommodation, &c. ; they might be able to secure a

temporary home in whith to make a start whilst looking round
for a permanent home. The meeting would be asked to appoint a

temporary Executive Committee, representirg many branches tf

engineering, to investigate the possibilities, frame rules. &c., and
to report to a general meeting of supporters. In the mass of

letters that he had received he had been struck with the emallness

of the opposition ; the prevailing note was the need of an
Engineers' Club, and wonder that it had not come about sooner.

On the motion of Mr. Harry Allcock, it was unanimously
resolved that it was desirable " to establish a club in London to

be called 'The Engineers' Club." The Chairman proposed, Mr. G.

Layton seconded, and it was unanimously resolved, that an Execu-
tive Committee should be appointed, consisting of Messrs Howard
Foulds, A. H. Allen. R. W. Hughman, G. Layton, W. Prescott,

P. C. Popp, H. T. Wilkinson, A. R. Fenn, C. T. Colpitis, H. C. B.

Sairsbury, H. W. Coczens, T. C. Pulman, D. Wilson, J. S.

Huddletton, H Scholey and W. Hewison. Mr. A. L. Churchill
proprsed, Mr. W. W. Hughes feconded, and it wsis unanimously
agreed, that the members of the Provisional Committee should be
asked to subscribe £.5 each to cover preliminary expenses. The
meeting throughout was entirely harmonious and wholly bent on
carrjing out the proposal to form the CJub as soon as possible.

Installation Sjmbols.—The Elcirical Xeirs, of Toronto,
recently published a list of symbols representing various features

of electrical installations for the use of architects and electrical

contractors. The list is a very comprehensive one, covering practi-

cally everything electrical likely to be installed in a house from
wall "outlets" to motors. The adoption of such a method in

indicating details of this nature on drawings should save a great
deal of time and complication.

Appointments Vacant.— Gas manager and electrical

engineer (total remuneration, £.573) for the Malvern Urban District
Conccil ; electrical engineer (£700 -t- 50 per cent.) for the Govern-
ment of Kenya Colony ; substation attendant (£6 13s.), for the
Stoke Newington Borough Council Electricity Department

; per-
manent-way foreman, for the Borough of Keighley Tramways
Department ; telegraph fo emen (£440), for the Government of
Nigeria. See our advertisement pages to-day.

INSTITUTION NOTES.

Institution of Electrical Englneerg The annual smoking
concert in connection with the Informal Meetinss Section of the
Institution will be held at Anderton's Hotel, on Monday, Feb. 28th,
at 7.30 p.m. Tickets (28. 6d. each) may be obtained from the
Secretary of the Institution, or from any member of the Informal
Meetings Section Committee.
At the ordinary meeting of the Institution, on the 10th inst.,

the President announced that Mr. S. L. Pearce had been compelled
to vacate his office of vice-president of the Institution, owing to
ill-health, and the Council had elected Mr. A. A. Campbell Swinton,
F.R.S., to fill the vacancy.
Nobth-Eastern Centbe.—The members of the North-Eaatern

Centre, in arranging their annual social fund ion, departed from
the usual course of having a dinner, and substituted for it a
conversazione, which they held in Armstrong College, Newcastle-
on-Tyne. on February 1 1th. The Centre is numerically so strong
(possess Dg as it does 400 members), that it was felt that no undue
risks were being taken in arranging such an entertainment, and
this judgment was borne out by no fewer than 250 acceptances of

invitations being received. The President of the Institution, Mr.
LI. B. Atkinson, and Mrs. Atkinson, who had travelled from Loudon
in order to be present, and were supported by Mr. J. R. Beard,
chairman of the Centre, and Mrs. Beard, received the guests in the
fine King's Hall of the College.

After the reception, the President, in the course of a few remarks,
dealt in a humorous manner with the use of electricity in the home,
and he did so, he remarked, because of the presence there of so
many ladies. They had had a discussion on the matter in London the
previous evening, and for the most part it was in connection with
the properties, habits, and whims of electric ovens. The ladies

would agree that it was an impudent piece of bravado on the part
of 200 men to discuss such a subject. What could they know about
ovens .' They even discussed the evenness of temperature in an
an oven. He did not know much about ovens, or cooking, but
he did know that everything they put into an oven required either

bottom heat or top heat ; CDnsequently, these men went well adrift

in trying to make an oven of even temperature. Then, again, they
talked about taking the temperature in an oven by a thermometer,
when it was well known that oven temperatures could not be
measured by thermometers, but were either swift, slow, or fierce.

But, seriously, he wanted to make an appeal on the subject of

domestic appliances. It was necessary that they should be investi-

gated, and the ladies should Cirry out experiments in their own
homes. Women who were unwilling to receive mechmical
appliances into their homes were dooming themselves to domestic
slavery. It was said that the hand that rocked the cradle ruled the

world ; it would rule it quite as well if the cradle were rooked
mechanically.
For the entertainment of the guests, several features had been

arranged. A lantern exhibition of photography in natural colours
was given in the Physics Theatre by Mr. F. G. C. Baldwin, and in

the Armstrong Laboratory Mr. J. H. Holmes gave some striking

illustrations of the effects of high-frequency currents produced by the
Tesla coil. In the Electrical Engineering Laboratory t here were con-
tinuous aemonstratioDS of elestrical and other scientific experi-

ments arranged by Prof. W. M. Thornton, D.Sj., and an exhibition
of early electrical appliances had been arranged by Mr. J. H.
Holmes, in the Herschell Laboratory. The application of elec-

tricity to domestic purpo=es was demonstrated by a varied collection

of apparatus shown by Mr. W. F. T. Pinkney. After a round of

inspection of these attractions, the guests made their way to the
refreshment room, and the evening concluded with a dance in the
King's Hall, where Smith's Royal Band during the whole evening
rendered a pleasing programme of music.

Nobth-'Western Centbe.—The President of the Institution,

Mr. LI. B. Atkinson, was present at the meeting of the North-
western Centre, at Manchester, on February 8th, and explained
fully the position of the Institution. The proceedings were of a
private and somewhat Informal nature ; in the course of the dis-

cussion, several suggestions were made by members with a view
to improving the financial position of the Institution, and the
President promised that they should be laid before the Council.

A Joint Discussion.—On February 10th and 11th a joint

meeting was held by the Institutions of Civil, Electrical, and
Mechanical Engiceers, at Birmingham, to discuss the Severn
Barrage Scheme and its bearing upon the interests of Birmingham.
Mr. J. D. Watson, M.Inst.C.E., presided. Mr. R. A. Chattock
opened the discussion, advocating the adoption of the Thury
system, at a cost of £ 1 1 ,000,000. Other speakers were Prof. F. C.

Lee. Messrs. H. P. Raikes, F. H. Clough, G. L. Addenbrooke,
N. Rosher, Prof. Burstall, Mr. C. M. Shaw, Mr. F. W. Young, and
Profs. W. Cramp and G. Kapp.
Infobmal Meetings.—At the informal meeting of the Institu-

tion on February 14th, a discussion on " Some Notes on the Design
of a large Power Station " was opened by Mr. J. R. Cowie (Member
of Council). Mr. Cowie had Dalmarnock (Glasgow) station in

continual reference for his subject, and he was provided with
copious plans and photographs kindly lent by Mr. R. B. Mitchell,
chief engineer of this station. He proceeded to describe in detail

the super-station. First determining the site by study of a map
of the district, then the position of load and accessibility to rail

and water. Next the erection from the concrete raft of the
footings to the superstructure. He allotted the site its due pro-

portions for stores, boilers, machines, &c., and described in detail

and with reasons, the lay-out, system and voltages he would adopt.
He asked members to give experiences of economisers with steel

tubes, and he also thought further information was required
regarding the enormous accretions of ash with post-war fuel. In
the discussion. Dr. R. D. Gifford offered the idea of cooling by liquid

air, and on the question of the drive of the station auxiliaries,

advocated a d.c. house set.

Mr. S. Utting referred to the extension of furnace air heating
methods, and Dr. Kapp thought it was making a virtue of necessity
as the hot air had to be evacuated. Mr. W. N. C. Clmoh spoke of
steel economisers, and Mr. E. F. Hetherington knew of a case
where galvanising the tubes did not prevent pitting. Mr. A. F.

Harmer elicited Mr. Cowie's preference for keeping all metering
on the low-pressure side.

Mr. W. J. Oswald, Mr. H. B. Jenkins, Mr. L. M. Jockel, Mr. W.
Dargavel, Mr. A. E. Gott, Major K. Edgcumbe, Major R. Grierson
and Mr. A. B. EaSon also spoke.

Institution of Engineers (India).—The inaugural meeting of the
Institution of Engineers (India) has been fixed for February 2.Srd,

in Calcutta. Elections to membership on a very large scale have
hi en made, and it is said that over 500 have already received their
nr tices of election. The president is the Hon. Sir Rajendra Nath
Mookerjee, K CLE. The secretary is Mr. Hugh W. Brady,
M.I.Mech.E., The Institution, Clive BuUdings (Post Box 669),
Calcutta.

—

Indian Engineering.
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Faraday Society.—The general disoussion on 'The Failurt-

of Metals iinde- Internal or Prolonged Stress," which is being

organised jointly by the Faraday Society, the Institution of

M 'chaiical Eogineers, the Institute of Metals, and the Iron

and Steel Institute, will take place on April (j-.h. There will

bj bjtli afternoon aid eveninor seaaione. The North-East Coast

Institution of Engineers and Shipbuilders, the Institution of

Engineers and Shipbuilders in SjotlunJ, and the West of Scot-
land Iron and Steel Institute are also participiting in the

disoussion. A preliminar^v prograinoic has been issued, which
states that the discussion will be opened by Dr. W. Rosenhain,

F.R.S., who will give a gdnerul survey of the subject.

Chelmsford Engineering Society.— On FcbruarylOth alectureon
' Electric Welding was given by Mr. .1. II. Johnson, M.I E.E., illus-

trated by lante.'n slides and numerous sample welds, Mr. T Clark^on,

M.I.M.E., presiding. The author gave a few historical details of elec-

tric arc and resistance welding, and afterwards described the different

systems at present in commercial uso for both alternating and
direct current. Various i)hotomicrographs and radiographs were
shown dealing with the internal examination of metals and welded
joints. A discussion followed, and an inspection of different

examples of electrically-welded joints.

Belfast Association of Engineers.—At the meeting of the

Assooia'ion, on February 1 7th, a paper, entitled " Costing in aSmall
Engineering Works," was read by Mr. James A. Hind, A.M.I. Mech.E.
The paper was illustrated by means of lantern slides.

Paisley Association of Electrical Engineers.—On February 2nd
Mr. David M'Kay read a paper on " Wireless Telegraphy and Tele-

phony." The speaker gave a detailed history of the subject, and
desoribid a large number of instruments. A short discussion

followed the reading of the paper.

Institute of Metals.—The annual general meeting of the Institut*

of Metals will be held at the Institution of Mechanical Engineers,

Storey 'sGate, Westminster, S.W. 1, on March Bthand 10th. 1921. The
meeting will commence at 10.30 a.m. each day. On March 9th the

annual dinner of the Institute will be held, and on March 10th there

will b: a visit to the National Physical Laboratory. For parmiasion to

make this visit the Council is indebted to the director, Sir Joseph
Pttavel, K.B E.. D So. A special Council meeting will be held in

Lojdon. on February 23rd, for the express purpose of considering

applications for membership. All applications that are found to

be in order will be included in a ballot lUt to be issued to members
on February 2Ith.

S.A. Institute of Electrical Eiglneers. -The S.A. Mining ami
Engineering Journal st&^es that Mr. L. B. WoodwO'th is the new
President of the S A. Institute in succession to Mr. A E du Pa quer,
who is now director of the Metropolitan -Vickers Export Co.

Royal Aeronautical Society,—Mwteobolooy and Aviattos.—
In d Bcus^ing the subject of meteorology in the a rvice of aviaHon,
bafore the above Society, on February 3rd, Major G Djbson
considered various methods of observing weather conditions with a

view to gathering such information as would make it po^sihle to

produce an accurate weather forecast, and recommendel the uas

of unmannel kit-: balloons carrying recording instruments. He
explained that observation stations could be located along the
flying routes, to tel-graph (probably by means of wireless) data

to a central station. There would b3 great advantage in employing
wireless telegraphy for the transoaission of the information, for

not on'y would time be thereby saved, but also any large aerjdromes
ooald have their own wireless apparatus and receive not only the

information Iraasmit'el by the ceitral station, but also tint sent

by such of the ob ervatioj stations as were within its range could

be intercepted direct, and the delay of circulat on throngh the

central station avoided. The lecturer also outliaed various methods
by which fog might be diesipited over an area sufficiently large

to enable an aeroplane to land in safety— namely, by art'fijia ly

warming or drying the air, and by the electrical discharge

method. With regard tj the latter, he pointed cut th.it

if a pointed rod be introduced into a jar containi g anificial fog or

smoke, and be charged electrically till a brush discharge takes

place from the point, the fog is quickly c'eared in a remarkable
manner. Methods of this type have frequently been suggeste i,

but it seems ce tain that all the imagin.able effects of an electric

discharge (which easily account for the clearing in a jar) would be

enormously too small to cause any appreciab'e cleiring on a la'ge

Bcale. Major Dobson has not been able to find any poiitive results

where experiments have been made in the open with this method.

Nottingham Society of Engineers. — On February 2lst, Mr. W.
Haddock is to give a lecture on '' Grinding Machines and Wheels."

The Society and other scientific and technical societies of the

district have a joint library from which members may borrow
volumes. The general public is allowed access to the library for

reference purposes.

Society of Engineers (Inc.) A paper on the "Physical Pro-

perties of Clay " which was read recently by Mr. A. S. E. Ackermann,
dtalt with the results of 107 experiments, and is a continua-

tion of the author's previous p^per on " Experiments with

Clay in its Relation to Piles " (which was read before the

Society in March, 1919, and which was awarded the presi-

dent's gold medal), wherein thi results of the first 102 experi-

menU are recorded. Some of the (xpeiiments now recorded are

similar to those dealt with in the first paper, and they extend

the range of the conditions which held during the earlier experi-

ments ; others are new. As a result of the last year's work, the

following modifications of the conclusions given in the first piper

become ne:e8sary : The effect of temperature on the supporting

capacity appears to be limited to streises below the pressure of

fluidity, and tie sides of a hole appear to crush in before the

statical head is equal to the pressure of fluidity. All other con-

clusions are confirmed, and further ones, which appear to h<-

justified ai a result of the neiv work, are that the tensile strength

of clay increases as its water content decreases, and the contrac-

tion of clay on drying increises as the original water content
inci'easej.

Alanchester Wireless Society.—At the meeting held on Feb 9ih,

the chairman, Mr. MoKornan, announced that arrangeaoents were
being male with a view to establishing the headquarters of the

Society at the Albion Hotel, Piccadilly, and that an aerial would
be erected on the roof, and facilities given by the management to

allow of reception of signals by members of the Society at stated

timoi. Mr. .1. C A. Reid then read a paper on " Searchlights, and
th !ir Work du ing the Wa-." Mr. Roid s&\'6 a very ol ar account
of the work carried out by this section of the Army and Navy, and
the many difliculties that were experienced, especially during the
early stages of the war.

Rirmlngham and District Electric Club.—A meeting was held on
February 12th, at which a paper was read by Mr. C, G. A.

Macdonald, entitled " Reminisoencss of the Test Bed." The paper
was much more elaborate than was implied by its title. It Rave
a 1 interesting and detailed account of the techniqu?, methods and
instruments u'ed in testing m tori, single phase traneformers and
rotary converters. The paper was illustrated by mithematioal
formula' and diagrams, and gave rise to a lively discussion.

OUR PERSONAL COLUMN.
The Editors invite eUotrioal ensintert, whether connected uMh the

technical or the oomTneroial tide of the profeuion and indmtry,
alto electric tramway and railway oficiali, to keep readert of the

ElifiOTBIOAli Rbview potted at to their vurvementi.

Mr. Arthub W. Fithian, M I.E.E, who for nearly 20 years haa
acted as engineer and branch manager for the North of England
of the Tudor Aocumulator Co , Ltd., has now joined Messrs. E. G.

Lind & Co., 48a, Buckingham Palace Road, S.W., who have been
appointed sole agents for Great Britain and Colonies for the
" A.F.A." accumulators
The directors of the Netting Hill Electric Lighting Co., L'd.,

have elected Ma. R. G. . Raweiss (who has been secretary of the

company for 28 years) to a seat on the Board, in the place of the

late Sir William'Crookes, M., F.R.S.

Mr. W. J. McDonald, traffic superintendent of the Yorkshire

(W.R.) Electric Tramways has resigned hia position to join the

firm of Messrs. Tat»>, who handle the distribution of the well-known
Ford motor vehicles in the district. The atati and eraployds at the

Wakefield tramway depot last week presented him with a

baromeier.

Mb a. G. F. Heather, A M.Inst.C.E , is shortly leaving the

Metrop ilitan-Vickera Electrical Export Co., to take up a position as

electrical engineer under the Federated Malay States Government.
The L.C C. Highways Committee recommends that Capp. G. D.

Mevnell, A.M Inst Cil., at present engineer in the London office of

the Victoria Falls and Transvaal Power Co., Ltd. be appointed

assistant electrical engineer in the tramways department at £600 a
year, rising to £800 (b'Sed on pre-war conditions), and th*t as

from January 1st, 1921, Mb. H. U.sderwood, boiler house charge

engineer, at Greenwich power station, be promoted to be boiler

house superintendent at a commencing salary of £300 a year,

rising to £ tUO per annum (based on pre-war conditions).

Ac ordingto the Uui/g .yews, Sir James Cubkie, who has b:en

Controller of the Industrial Training Department of the Ministry

of Labour since 1918, and has given his services voluntarily, ii

about to retire.

MidJlcsbrough Gas and Electricity Commiitee has recommended
that the salary of Mr. Scotsom, the electrical engineer, bj increased

by £1U0 per annum, as from April Ut.

Wrexham Corporation electricity works staff has p'esented a

leather suit case to Mr. Arthur H'OLT, mains foreman, who is

leaving, after 12 years' service, to take up an appointment under

the Malvern Urban District Council.

Mr. Artudb Hutchinqs has severed his connection with the

Acme Electric Traction Co., Ltd., Seven Sisters Read, N., and has

opened an office at 15, Penton Place, King's Cross, W.C. 1, as con-

sulting electrical engineer, manufacturers' agent, ko.

Obituary.-Mb. W. Kino Wood.—We regret to hear of the death

which occurred suddenly on January 27th, at Teheran, Persia, of

Mr. W. King Wood, C.I.E., C.B.E , Director, Persian Section, Indo-

European Telegraph Department, at the age of 53 years.

Mb. G. R. PiiERS,—We regret to record the death, which occurred

suddenly on February lOth, of Mr. (Jeorge E. Peers, A.M.I.E.E., at

the age of 54 years.

The many friends of Mr. V DfiLSBECQnE, of the Walsall Elec-

trical Co., Ltd., will join with us in expressing sincere sympathy
on the death of Mrs. Delebecque, as the result of an accident.

Mr. S. J. Bessant.—The death has taken place, at the age of 22

years, of Mr. Stanley James Besaant, B.Sc, who was an electrical

engineer with the British Thomson-Houston Co., Ltd., at Rugby.
During the war he held a commission in the Hampshire Regiment,

and served in Palestine. He was mentioned in despatches.

Mr. G. Nicholson.—The death has taken place suddenly of Mr.

George Nicholson, formerly of Messrs. Nicholson & Waddeley,

electrical engineera. North Street, and Great Market, Newcastle-

ou-Tyne. He was a native of Berwick, atd for many years acted

as electrician at Alnwick Castle, the seat of the Duke of North-

umberland. He was an authority on engineering subjects, and during

he war was engaged as an Army electrician at Newcastle-on-Tyne,
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NEW COMPANIES REGISTERED.

Lighting, Heating and Power Installations Co., Ltd.

(172,ytsy).—Private company. Registered K-bruary 4th. Capital, £5,000 in

fl sHares. To take over the lighting, heating and power installation busi-

ness carried on by \V. Smith at 16, Atkinson Street, Deansgate, Manchester,

and elsewhere, as the Lighting. Healing and Power Installations Co. The

first directors are: J. Lytheer, 13, Councillor Lam;, Cheadle Hulme, Cheshire;

GAT. lesson, Endsley, Swinton, Lanes.; J. H. Langlord, Stafford House,

8 Mauldeth Road, Heaton Mersey. Cheshire; W. Smith, 22, Bankhall Road,

Heaton Mersty, Cheshire. Qualification, £100. Remuneration as fi.ied by

the company. Secretary : J, Lytheer. Registered office : 16, Atkinson Street,

Deansgate, Manchester.

Fyfe Wilson & Co., Ltd. (172,969).—Private company.
Registered February 3rd. Capital, £10,000 in £1 shares (8,000 8 per cent,

cumulative preference). To take over the business carried on at 31, Budge
Row E.C., and Harlow, Essex, as " Fyfe Wilson & Co.," and to carry on

the business of mechanical and electrical engineers, manufacturers of and

dealers in electrical apparatus and machinery, &c. The first directors are :

H F. K. Dearlove (permanent managing director). Hill House. Burnt Mill,

Essex; A. Hall, Barkway House, near Royston ; H. A. May, St. Olaves, Bury

Road, Harlow. Registered office : 31, Budge Row, Cannon Street, E.C.

Alklum Electrics, Ltd. (172,950).—Private company.
Registered February 3rd. Capital. £1,000 in £1 shares. To carry on the

business of general electrical engineers, manufacturers of all kinds of electric

apparatus, machines, instruments and accumulators, S;c. The first directori

are: R. Maude, 20, Hyde Park, Halifax (director, VVorsnop & Co., Ltd.); C.

H. Worsnop (managing director), Rockville, Halifax (director, Worsnop & Co.,

Ltd.); H. E. Hodgson, 31, Ashgrove, Bradford; A. Worsnop, 25 Union Street,

Halifax ; A. Parker, 7, Hyde Park Gardens, Halifax. Registered office : Water,

side Works, Waterside, Halifax, Yorks.

Nickeloid Electrotype (an Eyre & Spottiswoode Sub-
sidiary).—The Nickeloid Electrotype Co., Ltd.. has been registered as a
•• private " company, with a nominal capital of £JO,000 in £1 shares. The
objects are : to adopt an agreement with Eyre & Spottiswoode, Ltd., and to

develop the business of electro-deposition, electro-typing, stereotyping and en-

graving formerly carried on by the said company. Ihe first directors are :

G. E Briscoe Eyre, 18, Redclifle Square, S.W.; Nigel de Mundcville Bond,

Springfield House, Hatfield Peverel; G, O. Smith, 24, St. John's Wood Park,

N.W. ; A. T. Atkinson, The Old Bells, Bramley, Hants. So long as Eyre &
Spottiswoode, Ltd., or their nominees hold 20,000 of the shares allotted to

them pursuant to purchase agreement, they may appoint the permanent
directors. Secretary : J. S. Crosthwaite. Registered office : 6, Middle New
Street, Fetter Lane, E.C.

British Brazing Co., Ltd. (172,903).—Private company.
Registerwi February 1st.. Capital, £10,000 in £1 shares. To carry on the

business of brazers and welders of metals, engineers, pattern makers, boiler-

makers, ship, boat and aeroplane builders, &c., and to adopt an agreement
with the Marine and Mechanical Electric Welding Co., Ltd. The first

directors are: W. Pollock, M.I.Mech.E., 3, Lloyd's Avenue, E.C.3 (chairman
of James Pollock, Sons & Co., Ltd., and other companies); T. Ballantine, 34,

Queen's Gate, Dowanhill, Glasgow (director. Marine and Mechanical Electric

Welding Co., Ltd.l; J. McAuslan, Gilchrist, Aytoun, Sydenham Road, Dowan-
hill, Glasgow (director. Marine and .Mechanical Electric Welding Co., Ltd.); J.

M. Scott, 139, Hamlet Gardens, R.avenscourt Park, W.C. (director, James
Pollock, Sons & Co., Ltd.). Qualification, £250. Registered office, 3, Lloyd's

Avenue, E.C.3.

J. H. McBean, Ltd. (173,034).—Private company. Re-
gistered February Slh. Capital, £5,000 in £1 shares. To take over the busi-

ness of an electrical engineer, &c., carried on by J. H. McBean at Clarence
Mills, Bradford Road, Batley. The first directors are : J. H. McBean (chair-

man anJ permanent managing director). 34, Whitaker Street, Batley; A. W.
Blackburn, Waynville. Reservoir Street, Dewsbury. Registered office : Clarence
Mills, Bradford Road, Batley.

Whitworth Electric Lamp Co., Ltd. (173,062).—Private
company. Registered February 9th. Capital, £5,000 m £1 shares. To carry

on the business of an electrical engineer and factor carried on by H. Harrison
at 195, North End Road, West Kensington, W. 14. The first directors are

:

H. Harrison, 78, Woodstock Road, Bedford Park, W. 4; W. C. Hands, 33,

School Road, Moselev, Birmingham (both permanent subject to holding 2,000

•hares each). Registered office : 195, North End Road, West Kensington, W.14.

Norwest ElectricaL Manufacturing Co., Ltd. (11,604).

—

Private company. Registered in Edinburgh January 29th. Capital, £5,000 in

£1 shares. Electrical engine<.-rs, electrical machine makers, machinists, metal
lets, electricians, &c., in the works to be erected
ell, Lanark. The subscribers (each with 100
85. Kirk Road, Wishaw, electrical engineer; D.

Electrical

workers, brass and iron fo

by the company at Mothi
shares) are: A. N. Pei

Smith, 6, Cecilia Terrace. Glasgow Road, Wisha
A. N. Penn

The
and D. Smith. Solicitors: Logan, Sloan and

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

Banbury and' District Electric Supply Co., Ltd.—Satis-
faction in full on December 31st, 1920, of debenture dated March 2eth, 1913,
•ecuring £100.

Northampton Electric Light and Power Co., Ltd.—Parti-
culars of £60,000 debenture stock, authorised .November 22nd, 1920, and covca-ed

by trust deed dated January 6th, 1921, present issue £18,425, charged on the
coimpany's undertaking and property, present and future, including uncalled
capital, subject to prior deed securing £50,000 first debenture stock. Trustees :

C. C. Fisher. C.B.E., Chipston House, Market Harborough; J. Pendered,
" Redwell," Wellingborough; and P. H. Page. 33, Billing Road, Northampton.
Satisfaction in full on January 1st, 1921, of debentures dated November 12th
and December 3rd, 1915, October 31st, 1916, and January 17th, 1917, securing
£18,600.

Hexham and District Electric Supply Co., Ltd.—Satis-
faction in full on January 24th, ig'Jl, of debentures dated January 20th, 19flS,

and April 26lh, 1909, securing £3,350 and prior lien debentures dated May
34th, 1917, securing £4,300.

Sheerness and District Electric Power and Traction Co.,
Ltd—Satisfaction in full on January 1st, 1921, of deben-
tures dated February 12th, 1915, securing £200.

Park Royal Engineering Works, Ltd.—Particulars of
£9,000 debentures authorised December 23rd, 1920, whole amount issued;
charged on the company's undertaking and property, present and future, In-
cluding uncalled capital, subject to prior charges.

West India and, Panama Telegraph Co., Ltd.—Particulars
of £100,000 first mortgage debentures authorised by resolutions of May 13th,
1891, and December 15th, 1920; present Issue £?0,000 ;' charged on company'?
undertaking and propertj, present and future.

Vulcan Ard Welding and Transport Co., Ltd.—Mortgage
dated January 11th, l'J21, to s«-ure £5,000 charged on certain land and pre-

mises in Wigan. Holder: J. A. Fairhurst, Arlington Manor. Newbury, Berks.

Steam Electric Lamps Co., Ltd.—Debenture dated Janu-
ary irth Tg-Jl, to secure £10,000; charged on real estate, plant machinery,

undertaking and assets. Holder: Sir Maxwell Hicks, Kt., 20, Copthall

Avenue. E.C.

Hackbridge Cable Co., Ltd.—Particulars of ^£40,000 de-
bentures authorised January 11th, 1921; whole amount issued; charged on
company's undertaking and property, present and future, including uncalled

capital.

Ilford Dry Battery Co., Ltd.—Satisfaction in full on June
lOth, 1919, of debentures dated August 23rd, 1916, securing £1,250.

IngletOB Electric Lighting and Power Co., Ltd.— Issue on
February 1st, 19-21, of £.'iOO debentures, part of a series already registered.

English Electric Co., Ltd Particulars of ^61,250,000 de-
bentures (being 12,500 Notes of £100 each carrying interest of 8 per cent, per

annum), authorised by resolution of November 22nd, 1920, and covered by

trust deed dated January 1st, 1921, whole amount issued; charged on the com-.

pany's undertaking and property, present and future, including uncalled capital.

Trustees : .Anglo-.American Debenture Corporation, Ltd.

Brownlee & Green, Ltd.—Deed of assignment dated Janu-
ary 14ih, 1921, to secure £2,460 19s. 3d. charged on certain payments due to

the company. Holder : Clay Cross Co., Ltd.

F. L. Mitchell & Co., Ltd.—Particulars of ^£650 debentures
authorised January 26th 1921 ; whole amount issued ; charged on the com-
pany's undertaking anti properly, present and future, including uncalled

capital.

Automatic Telephone Manufacturing Co., Ltd.—Parti-
culars of £350,000 debentures authorised December 9th, 1920, and covered by

trust deed dated January 17th, 1921; whole amount issued; charged on com-
pany's undertaking and properly, present and, future, including uncalled

capital, freehold hereditaments, buildings, plant, machinery, 8:0. Trustees;

London County, Weslminsler and Parr's Bank, Ltd.

East Anglian Electricity, Ltd.—Mortgage dated Febru-
ary 1st, 1921. to secure £1,000, charged on certain freehold land and buildings

at The Quay, Sudbury, SulTolk. Holder : F. R. Francis, Sudbury, Suffolk.

CITY NOTES.

The total connections increased during
Westminster 1920 from 52,457 kW to 56,653 kW. After

Electric Supply referring to the new Bill which is likely
Corporation, ^q be introduced, the directors say :

—

Ltd. The Electricity Commissioners, acting under the

Electricity (Supply) Act, 1919, have provisionally de-

termined a London District and have asked for schemes to establish an
Electricity .\uthority for the district.

A majority of the London companies, including this company, in association
with the L.C.C. and the Conference of Local Aulhorilies, have in preparation
a technical scheme which they propose to submit for consideration by the
Commissioners.
The extremely important administrative and financial conditions which

should govern the creation and powers of a Joint Electricity Authority are
at present having the careful consideration of the associated companies in
view, especially, of the necessity for safeguarding the interesti of their

shareholders.
It is hoped that the scheme ultimately put forward will be such as to

secure the best use of existing resources and experience, with the object o(
producing and selling electricity as widely and cheaply as possible.

After allowing for depreciation, sinking fund, and other
charges, and paying the preference diviijend, the total dis-

tribution on the ordinary for the year, less income tax. ii

10 per cent., leaving £12,693 to carry forward. Units gene-
rated, 28,890,889; units sold, 25,059,191.

The connections increased from 18,909
St. James' and kW to 19,904 kW during 1920, and

Pall Mall 13,510,297 units were supplied to consumers.
Electric Light Net profit £28,310, plus £8,577 brought

Co., Ltd. forward. Preference dividend (7 per cent.).

£7,000; ordinary dividend total for the
year 12 per cent., £'2i,000: carried forward £5,887. The Elec-
tricity (Supply) (No. 2) Bill, which is likely to be proceeded
with in the forthcoming session, appears to need amendment
in certain particulars in the interests of the existing under-
takers, and the directors are taking steps to get amendments
moved. The report contains the same references to this
m.itter as are given in the Westminster report above.
The death is recorded of Mr. Marlborough E. Pryor, a direc-

tor, and Messrs. M. Gluckstein and E. H. Benson have been
elected to the board.

Units generated by steam plant, 482,051 ;
purchased,

17,128,3.3:3."

Profit for 1920, £99,487. against £95,240
London Electric in 1919. Add brought forward £11.500.
Supply Cor= Interest on temporary loan, &c., £1.379;
poration, Ltd. debenture interest and .sinking fund,

£40,074: preference dividend (6 per cent.),
£26.9.52; dividend of 2i per cent, on the ordinary shares,
£8,.3'25; reserve, £15,000; contingencies, £5,000; carry forward.
£14.257. Sinking fund for redemption of debenture stock in
1931 is now £150.2'2fi. in addition to £.55.918 shown in the
capital statement under the agreement with the St. James'
and Westminster companies. Units sold 47.366..351. against
42.907,637 in 1919. Total costs per unit sold ].38d.. against
1.17d. Average receipt per unit sold (lichting and power)
1.81d., against 1.60d. Mr. G. W. P.irtridae has been appointed
managing director in place of the late Mr. E. Stewart Bain.
In regard to electricity legi.slation. the directors sav it is

hoped that the scheme ultimately adopted will be such as to
secure the best use of existing resources and experience, with
the object of producing and selling electricity as widely and
as cheaply as posaible. Meeting : February 21«t.
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Credit balance for 1920 £82.821 plus
South Metro- i;i2,a2;i brought forward; also 10 per cent.

politan Llectric on holding in West Kout Electric Co., Ltd.,

Light & Power £1,002; total £90,110. Debenture and other
Co., Ltd, interest £1.5,b01; 7 per cent, dividend ou

cumulative lirst preference shares and per
cent, on the second; £23.000 to depreciation; £10,000 to re-

serve ; 8 per cent, dividend on the ordinary shares, less income
tax, £iy,200; to be carried forward £18,200. Despite the un-
favourable conditions which prevailed during the year, the
business of the company shows a satisfactory improvement.
Meeting, Winchester House, February 23rd.

Revenue during J920 £229,510; expenses
Lanarkshire £197,907; leaving £31,079. Contributions t<.)

Tramways Co., local authorities absorb £2,011; income tax

Ltd. £1,809; interest on debentures £043; interest

accounts £4,053; depreciation reserve £9.IHX).

fialance £14,002, plus £5.280 brought forward; total £19,342.
After paying 5 per cent, for the year on the shares (£18.211),
£1,131 is carried forward. The revenue shows an increase of

£29,078 and the expenses an increase of £49,907. and there is

also an increase on deferred repairs of £7,763; the increase in

expenses was caused by the additional charges for electrical

energy wages, and extensive repairs. A provisional order was
granted in December last authorising the company to abolish
halfpenny fare stages, and to run motor oiniiibuses within the
county borough of Lanark. As the Lanark County Council
did not accept the terms upon which the company was pre-
pared to dispose of the undertaking, the company has acquired
the lines constructed by the County Council at co.st price
(£60.981). Passengers carried 1920, 35,584.191, as against
31,521,049 for 1919. Meeting, Cannon Street. February 28th.

At the ordinary general meeting, held
Metropolitan on Fobruary 10th, Lord Aberconway (chair-
Railway Co. man), m presenting the directors' report.

said that only the la.st four months ot the
period covered by the accounts showed any benefit from in-
creased fares, while the increased expenses prevailed for the
whole of the 12 months. With a current consumption increase
of only 1 per cent., a mileage increase of IL per cent., or 2i
million miles, was obtained. Lord Aljercouway expressed the
opinion that the cost of fuel and most other items of expendi-
ture had reached its highest point, and that substantial re-
ductions could be looked for in the present year. The com-
pany did not view the prospect of decontrol in August next,
or at a later date, with any apprehension. The increased divi-
dend was made possible by the receipts from that part of the
undertaking remaining free from Government control. The
effect of continued wages increases had been to raise the wages
bill to a permanent figure three times the pre-war amount,
and shorter hours made the position worse for the company.
During the period covered by the accounts twelve new electric
coaches had been delivered, as well as seven steam stock
trains. The improvement in the design of the electric loco-
motives to increase then- haulage capacity by 50 per cent.
and to raise their speed had proceeded satisfactorily. Com-
menting upon the additions, the speaker said that the new
design of car was, in the opinion of their experts, the best
suited to this type of traffic, comparing favourably with any
in this country for comfort and convenience. Arrangements
had been made to increase the capacity of the generating
plant at Neasden by the addition of a 12.000-kW turbo-genera-
tor, with the necessary steam plant. Referring to the pro-
posed grouping of railways. Lord Aberconway thought that
the Metropolitan would be put into a group with the District,
the "Tubes." the East London Railways, and w^hat might
be called the General Metropolitan group.

In presenting the directors' report and
Yorkshire accounts at the annual meeting, held on

Electric Power February 15th, the chairman (Mr. A. G.
Co. Lupton) said that although many of their

customers were working short time, new
consumers had brought the demand for power up to a higher
level. The company now had in operation 446 miles of mains
conveying electricity to 164 sub-stations supplying in the areas
of 84 local authorities in the West Riding. In addition to
direct supply to steel works, tramways, shipyards, collieries,
factories. &o.. the company was giving bulk supplies for dis-
tribution to the holders of 40 provisional orders. Working
agreements were now in oijeratiou with Bradford. Sheffield.
Rotherham. Dewsbury. and Batley. Their mains were on
the point of being coupled up with those of Sheffield at the
southern extremity of their area, and supplies were being
given already to Otley on the northern boundary. Todmorden
in the west, and Pontefract in the east. This had been accom-
plished in less than 20 years, and in spite of the scattered
nature of the population served, their prices were as low as
those in the densely populated cities of the West Riding. It

had been in the minds of some of the company that another
20 years would see an unbroken supply, through other under-
takings, through Yorkshire to Birmingham and Rugby, and
stretching out to Lancjishire and Lincolnshire, not only for
factories and householders but ultimately to the railways.
Unfortunately, at the present time, the company was pre
vented from going forward with the large station at Ferry-
bridge. This was tirgently needed, and if the proposals for

nationalisation had not intervened it would have been in
hand. The expenditure ot the million pounds involved would

have provided work for men and British engineering shops,

and would have been of some value in solving the problem of

unemployment. The speaker deprecated the action of the

Uovernment and local authorities in holding up the develop-

ment of useful schemes such as the company s, while road
and other schemes of httle practical value were proceeded with.

The provisions of the Electricity (Supply) .\ct would not deal

satisfactorily with the question of electricity supply on a great

scale. The distribution of electricity to wide areas could not
be carried out by such parochial schemes which did not realise

the possibilities of the future.

A sunmiary of the results of working of

Underground the four railway companies and the Lou-
Llectric Hallway don General Omnibus Co. for the year

Companies. ended December 3l8t, 1920, is given below.
Increase -t-

1920. or

Decrease -

£ £
Traffic Receipts ... 1(1.895.881 -1-1,785.411

Government Compensation to Sept.

26th, 1920 (after providing tor

adjustments) 705,347 + 138,977

Total 11,601,228 + 1,924,388

Operating Expenses 10,378,847 + 2,199,249

Net Receipts 1,222,381 - 274.861

Miscellaneous Receipts (Net) 693,998 + 130.369

Net Income 1.916,379 - 144,492

Interest, Rentals and other Fixed
Charges 825.910 - 2,597

Balance 1,090,469 - 141,895

Reserve for Contingencies and Re-
newals 420.000 —

Balance 670,469 - 141,895

Dividends on Guaranteed and Prefer-

ence Stocks, excluding M.D.R.
Second Preference Stock 315,977 —

Surplus Paid into or Deficit met out
of Common Fund 354.492 - 141,895

."Amount Received from Common Fund 354.492 - 141.^95

Percent 100% —
Add Balances from last year's

Accounts 134,278 - 13,640

Total amount available for Dividends
and further Reserves 488.770 - 155,535

Further statistics are also given which show a large in-

crease in the number of car miles run and in the number
of passengers carried, although the latter is not so great as

the previous year's increase.

Passengers carried

—

Ordinary
Workmen
Season

Total

Average fare per passenger
Number of car miles run

1,041.750,266 -1-85.053,376

73.832,349 + 5,329,061

56,119,253 + 7,926,883
1.171,701,868 -f 98.309,320

2.18 + .19

148,728,900 -fl7,751.6ia

The reports of individual members of the group are given

below.
Central London Railway Co.—The total net income amounted

to £166. -569, a decrease of £20,347. This, with a balance of

£11,762 brought forward, made a total of £178.331. From
this were deducted interest, rentals, and other fixed charges,

£54,071 ; appropriation to reserve £20,000. and dividend on
preference stock £21,600, leaving an available balance of

£82,660. After payment of final dividends the sum of £15,160

is carried forward.

Metropolitan District Railway Co.—Total net income
£539.840, a decrease of £25,771. this, with the balance brought
forward, amounts to £561,938. Interest, rentals, and other

fixed charges £327,371, appropriation to reserve £45,000, divi-

dends on guaranteed and first preference stocks £124,930.

leaving a balance of £64,637 available for distribution. Of
this a dividend at the rate of 3 per cent, per annum on the

second preference stock absorbs £44.100. and a balance of

£20.537 is carried forward.

London Electric Railway Co.—Total net income £564,561,

a decrease of £47,041. this, with a balance of £20,942 brought
forward, amounts to £585, .503. Of this total interest, rentals,

and other fixed charges absorb £286,266, appropriation to

reserve £45,CH.)0, and dividend on preference stock £126.947.

leaving an available balance of £127,290. This is allotted as

follows : Dividend on ordinary shares fully paid at the rate

of IJ per cent, per annum £104,940, balance carried forward
to next year's account £22,350.

City d South London Railway Co.—Total net income
£138.389. a decrease of £6,098; balance brought forward
£19.750; total, £158,139. Interest, rentals, and other fixed

charges £49,619. appropriation to reserve £25.0<X), dividends

on preference stock £42,500, leaving a disposable surplus of

£41,020. Of this balance. £3,700 is absorbed by the payment
of an interim dividend of i per cent., and £18.500 by a final

dividend of li per cent, on the consolidated ordinary stock,

leaving £18.820 to be carried forward. The directors of this

company regret that owing to financial stringency they have

been tmable to proceed with the reconstruction and re-

equipment of the railway, although the other three companies
report the delivery of nffw rolling stock.
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Dublin Uaited
(Electric)

Tramways
Co., Ltd.

I'rutit fur 19'20, including interest on in-

Bruce Peebles vestments and transfer fees, and after de-

& Co., Ltd. Juctiufe! income tax, administration ex-

penses, and the amount required for

debenture service ±'74.714. plus £oA^'i brought forward. To
iBserve for E.P.D. and corporation profits tax £35,000; depre-

ciation reserve ±8,000; general reserve ±10,000; Ih per cent,

per annum on the preference shares, and a further 2i per cent,

making 10 per cent., less tax, ±.5,107; 10 per cent, on the

ordinary, less tax. ±16,-246; carried forward ±.5,823. The
works were fully employed during the year, and the result

is satisfactory; prospects for 1921 are good. It is proposed

to issue the balance of the authorised share capital. 3G,469 in
"
» ordinary shares, and the ordinary shareholders will be invited

" to subscribe fur these at par. less a commission of 10 per

cent., or 18s. net. The shareholders will have the right to

subscribe for two new ordinary shares for each nine ordinary

shares now held. Conditional allotment letter* will be issued

with the dividend warrants. In June last the directors ap-

pointed Mr. S. E. Bastow^ formerly one of the joint managers
of the company, and subsequently chief engineer to The
British Dyestuffs Corporation, Ltd., to be managing director

of the company. His appointment will be submitted for

confirmation at the annual general meetmg. Mr. James
Watt has agreed to join the board if appointed.

Meeting : Edinburgh, February 21st.

Presiding at the annual meeting, the Et.

Hon. Laurence A. Waldron. P.O., chair-

man, stated that the total revenue was
±43.254 over that of 1919. in which
year they had the highest revenue pre-

viously attained by their operations. The
result in the year just closed was achieved in spite of the

unsettled conditions in the working area, which was account-

able for recurring interruptions, and had resulted in loss

of traffic. From this cause and the extension of the curfew

to 10 p.m.. in the Metropolitan area, under the military regu-

lation, they had lost at least ±200 a day in gross receipts, while

owing to the 10 o'clock curfew he estimated a loss of about

2,000,000 passengers since October. There was some fear at

the moment that a further extension of curfew would be

made. In that case he did not know what would happen,
but his opinion was that the effect in regard to themselves

would be to paralyse the business of the company, and no
doubt other great undertakings would alsii he most seriously

affected. Labour and material this vear showed a total of

±109.047. being ±32,120 in respect of material. ±76.927 in

respect of wages, and an increase in general charges, bringing

the total increased working and general expenses up to

±124,487 for the year. The loss in passengers was offset to

some extent by the increased fares which they were per-

mitted to institute a few months ago. On the whole, the

chairman thought the shareholders were to he congratulated

on their position. The stock of cars had been inproved. and
added to. and rebuildinL' had been done at their own works
at Tnchicore. The condition of permanent wav and rolling

stock compared favourablv with other tramways in the United
Kingdom: indeed, thev had exceeded the programme of re-

newals he set before them last year.

A resolution was passed declarincr a fi per cent, dividend
for the half-year on pj-eference stock and a finsil dividend of

7 per cent, on the ordinary stock, which, with the interim

dividend, made 5i pier cent, for the year.

At the meetinc on December 17th of the
French Societe Industrielh den Telr.phonea the report

Companies. was approved and a dividend of 35 fr. per
share voted.

The results of the year's working of the Ener(jie Rlerfriatie

du Nord de la France showed a net profit of 1,213,778 fr.,

allowing of a distribution of 30 fr. per share.

The report of the board of the Comvagnif Gene.rale d'EUc-
incite, read at the meeting on December 20th. indicated the
progress of the manv undertakincs the rompnnv has in hand.
The net profits had risen to 7.370,815 fr.. being .885. 4^3 fr.

above those of the foreeoing vear. The kWh sold bv the
branches totalled 05.0,89.000. acainst 82.7fi4.0OO in 1919 and
47.494.000 in 1914. .A dividend of 60 fr. per sharp was declared.
The accnnnfs for the work-ins year of th^ .S»rf Fhrtriniii',

submitted for the approval of the meeting of Deceinbpr 22nd,
.showed a profit balance of 1,888,668 fr.. allowincr of the nav-
ment of a dividend of 6 ner cent. The network worked bv
the company now extpnds to 1.744 kilometres of hiah and
low'-nressure mains. The dividends distributed t^v the com-
nanv's two offshoots were : Rocietp .^vinnonnaise d'Electricite,

ner (^nt. : and the Societe Nimoise d'Electricite. 10 per cent.

"Tie ("Hiipany is also interested in the Electro Culture and the

.•^oci^.t^ O.'ni'ralp Agricole—undertakings concerned with
adnnting electricity to agriculture.
The meeting on December 23rd of the Erplnifatinvx Elec-

friniies voted the distribution, as from ./\pril 1st. 1921, of a
dividend of 17. .50 fr. per share and l.'i to 16 per cent, per
part, the profits amounting to 1.007 207 fr. Favourable ac-

counts were given of the working of the manv traction, distri-

bution and construction companies with which the company
is concerned.

The rise in the Swiss rates of exchange has not permitted
the Societe dcs Applications Industrielles (which has big in-

terests in Switzerland) to make the distribution of a dividend,

notwithstanding that 1.518,502 fr. profit was realised during
the year's working. The reserve against the risks of ex-

change was advanced to 3,50(.),000 fr.

The accounts submitted to the meeting on December 30th
of the Societe Alsacienne et Lorraine d' Electricite disclosed a
deficit of 38,561 fr. The company is an oft'shoot of the
Thomson-Houston company, and recently increased its capital

from 1.000.000 fr. to 12.000,000 fr.

At the recent ordinary meeting of the shareholders of the
Compagnie Electrique de La Loire et du Centre it was re-

ported that the steps taken to obtain an increase in the tariff

both from clients and the municipalities to cover the increased
cost of working owing to the dearness of coal and prime
materials had been temporarily successful, pending the fixing

of a definite tariff by the exjjerts. The energy consumed by
the company's customers had sensibly declined in the year
1918-19, owing to the stoppage of business caused by the war;
but the industrial revival was clearly shown in the year
1919-20 by the progressive increase in the call for electric

current, to the extent that at the end of the latter period
consumption was 31 per cent, in excess of the former. The
total receipts were 19,215,738 fr. against 15.732,863 fr. in the
year before. The outgoings, including bond interest, and loss

on exchange totalled 19,215,738 fr. The profit balance was
consequently 4. .516,097 fr. The company has carried out the
repairs to the generating groups and transformers which
could not be effected during the war. At the end of May a
group of 6.000-k\V generators at the Montaud a St. Etienne
station was the seat of a short circuit which caused a fire in

the stator. The insurance covered almost the whole loss. The
output of energy was 148,401,377 kWh, against 146,445.471 in
1918-19. Important new works were under way on several

sectors of the company—St. Etienne. Roanne, Montlugon.
The council proposed to devote 1,207,525 fr. to various sinking
funds and to fix the dividend on the numbered shares at 20 fr.

gross per share. The distribution was approved. ^

National Gas Engine Co., Ltd.—Net profit for 1920, after

providing for depreciation of buildings, plant, tools. &c.. and
allowing for management salaries, corporation profits tax.

and income tax. ±92.062. Final dividend of 5 per cent, on
the preference shares; also final dividend of 7i per cent, per
annum on the ordinary shares, less income tax (in addition

to interim of 7^ per cent, already paid), on the ordinary,

together with a bonus of 9d. per share. Balance forward
±57,332.

Electrical Distribution of Yorkshire, Ltd.—The directors'

report for the year ended December Slst last shows a net profit

of ±5.426 as against ±4.354 for the previous year. This, with
the balance brought forward, makes a total of ±6,579 for distri-

bution. ±3.883 is allocated to a dividend at the rate of 6 per
cent, per annum (free of income tax) on the ordinary shares,

±1.000 is put to reserve, and ±1,696 is carried forward.

Cambridge Electric Supply Co., Ltd.—The accounts for

1920 show a profit of ±9.584. which with ±2.382 brought for-

ward totals ±11,966. Debenture and other interest absorbs
±2.096. depreciation fund ±3.(X)0; 5 per cent, dividend is to be
paid (±4.758) and ±2.111 is carried forward. Owing to the

growth of the company's business ±10,000 7J per cent. " "

debentures were offered by the directors to the members in

.'^pril last: of these ±8,000 have been taken up. leaving a fur-

ther ±2,000 still on offer.

Tyneside Tramways & Tramroads Co.—Surplus of re-

ceipts over expenses ±3.341 for the December. 1920, half-year,

plus ±1,011 brought forward. After deducting interest on
mortgages, loans. &c.. 5 per cent, per annum (less tax) is to be
paid on the preference shares and 3 per cent. (less tax) on
the ordinary (making 4 per cent, for the year) : ±488 is to be
carried forward. Increase in traffic receipts ±2.051. as com-
pared with the corresponding half of 1919. For the whole
year the increase was ±6, .580. but the increased costs of opera-

tion have exceeded this advance.

W. T. Henlev's Telegraph Works Co., Ltd.—Final divi-

dend on the ordinary shares issued prior to January 1st, 1921,

of 2s. per .share less income tax. making, with the interim

dividend of Is. per share. 3s. per share for the year.

South Metropolitan Electric Light & Power Co.. Ltd.—
The transfer books are closed until February 2Sth for the

preparation of warrants for dividends payable on and after

28th inst. on the preference and the ordinary shares.

Stock Exchange Notice.—The Committee has ordered
the undermentioned to be officially quoted :

—
Cromnton &: Co.—2-50.000 ordinary shares of ±1 each, fully

paid (Nos. 79.540 to 329..539).

Clontarf and Hill of Howth Tramway Co—A dividend at

the rate of 3 per cent, per annum, less tax, has Seen de-

clared.

Parsons Marine Steam Turbine Co., Ltd.—Interim divi-

dend of 7J per cent., free of tax.

Rushden and District Electric Supply Co.. Ltd.—Final

djvideijd of 4 per cent.j making 6J per cent, for the year.
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Montreal Light, Heat & Power Co.—Gro>s revenue for

1920, $].'2.74.'>,4Uy; exiieuscs and taxes absorbed $f3.810.26C, de-

preciation and renewal reserve $1,055,100, leaving net revenue
lii4,8S'2,050, less tixed charges $I,U78,14'.», leaving net income
$3.80-1,506; dividends paid absorbed $'2.08;i,li;), dividend ac-

crued (not declared) $537. '295 ; surplus $583,707, lees appro-
priated for pensions $20.0(X); transferred to general surplus,

subject to tax, $503,707.

—

Financial Times.

New Issue.—The issue of 30,000 eight per cent, cumula-
tive preference shares in the Melbourne Electric Supply Co.,
Ltd., was over-subscribed, and the lists were closed on
Monday.

Northampton Electric Light and Power Co., Ltd.—Final
dividend on the ordinary shares at the rate of yj per cent.,

making 8 per cent, for the year, as against 7 per cent, last year.

Central Electric Supply Co., Ltd.—During 1920 energy
was supplied to the Westminster, St. James' & Pall Mall, and
Chelsea companies to an amount of 38. •216,2(50 units.

Smithfield Markets Electric Supply Co., Ltd.— Dividend
5 per cent, on the ordinary shares for 1920.

File Tramways, Light and Power Co,—Dividend 8 per
cent, for 1920.

STOCKS AND SHARES.

Tuesday Evenujq.

The general conditions of Stock Exchange markets are not
unsatisfactory, although it cannot be said that they call for
any particular enthusiasm on the part of members of the
House. There is not enough business to go round the four
thousand odd men who make up the membership of the Stock
Exchange. Clieuts are not anxious to do much one way or
the ftther at the present time. The tide of investment sets
strongly towards gilt-edged issues. Banks, insurance com-
panies and other financial institutions are buying heavily. The
boom in life assurance contributes to the remarkably big sums
that are being utihsed in gilt-edged issues. On the other
hand. Home Railway stocks, debenture, preference, guaranteed
and ordinary are fiat, in consequence of the pessimistic utter-
ances of various chauinen at the meetings last week. Talk of
a fallin the Bank Eate has retired into the background, and
the ho[>es of an early alteration are no longer urgent.
The reports of the Underground Electric raDway companies

have their points of theoretical interest, although for all prac-
tical purposes the figures published in this column last week
deserve greater attention. It is very obvious that the de-
creased dividends which we set out have come as a result of
enormously increased charges. The railway companies unite
in a common cry of the impossibiUty of making profits with
wages and materials at their present level. Precisely the
same wail comes from America, where it is held that fares
and charges have ah-eady reached limits beyond which it is

practically impossible to go without serious risk of losing traffic.

The only other way in which net earnings can he increased is

through economies in working, reduction of staffs, lower
wages, cheaper coal, &c. The same conditions apply to our
railways over here, and the opening of Parhament on "Tuesday
was never awaited with more anxiety by railway shareholders
who look to the present session to produce legislation that shall
give railway stockholders a reasonable hope for profit upon
their investments.
Movements in the cable stocks have been mostly upward.

Eastern ordinary has risen to 160i, Globe ordinary and pre-
ference are harder, and Eastern Extensions remain at 15}.
Western Telegraphs at 10. There is scarcely enough differ-
ence between the various prices to make it worth while for the
holder of Eastern ordinary stock to sell this and re-invest the
money in Eastern Extensions or Globes, though the move-
ments in the prices of the quartette will be closely watched
with a view to making this kind of straddle if the opportunity
offers. Marconis went back to IJ and rallied to 38s. 9d. Radio
preference touched 12s., to ease off to lis. 6d. The common
shares keep about 9s.

Chili Telephones are I down at 5|, and the American group
holds its prices. Most of the stocks and shares of the dollar
issues are better on the week, owing, of course, to the move-
ments in the New York exchange. Brazilian Tractions are 38,
showing a point advance, but they have been up to 39. Rio
Tramways first mortgage bonds eased off to 87.
The possibility of a railway strike has combined with other

fears to produce pronounced flatness amongst Home Railway
stocks.' Underground' Incomes are better at 68}, but Metro-
politans, Districts and practically the whole list of the steam
stocks are lower, the steam stocks substantially so. There is

no confidence felt in the market, and prices are shrinking away
under the incessant pressure to sell in a market where buyers
become increasingly rare. East London ordinary has dropped
to 3. City and South London 4 per cent, debenture is lower at
42}.. Numbers of prior-charge stocks show falls of one or two
points on the week.
County of London Preference improved to 7J, and Charing

Cross pretefence at 2J recovered the 2s. 3d. per share dividend
deducted last week. Westminsters sagged to 6f. Apart from

these, there are no changes worth mentioning in the list of

electricity supply shares. lu the new session of Parhament it

]s expected that the Government will proceed with its

ambitious Electricity Bill.

Newcastle-on-Tyne ordinary gave way to 148. 6d. York-
.-hue (West Hiding) ordinary weakened to 178. 6d. In the

foreign list. Para per cent, preference at lOs. and the ordinary

at 8s. 9d. are both easier.

A reader writes from India to ask for the inclusion in our
price-lists of English Electric quotations. It is a pleasure to

comply with a request so reasonable. The manufacturing
shares are heavy in tone. Edisons have fallen is. 3d. to

10s. 9d. British Aluminiums are Is. down at 17s. 6d. General
Electrics at 1 7/32 have recovered the small fraction lost last

week. Babcock & Wilcox hold their improvement at 2i. The
armament group is lower. Vickers dropping sharply and
taking Armstrongs in their train. Iron, coal -and steel share*

have given way because of the prevailing trade depression.

But the public are not buyers of any industrial shares just

now.
Rubber has gone up a penny or two without, however,

arousing any particular interest. Share values are therefore

limp, and business is stagnant. Reorganisation of capital

account is regarded as almost inevitable in the case of certain

of the financially weaker companies. Indeed, there are

evident signs that the inordinate inflation of capital by many
trading companies during the war period must bring nemesis
in its train, and that the pruning-knife will have to be applied

drastically to some accounts in order to bring capital into

closer relation with assets that have shrunk with even greater

rapidity than they previously expanded.

SHAKE LIST OF ELEOTRICAL OOMPAOTES.
HOMS El.SOTaiOITY OoKFAilUB,

DlTldend Prioe
, • ^ Feb. 16, Yield
1918, 1919. 1991, Blse or (aU. p.o.

Brompton Ordlnar7 B U 5i — £10 4 4

Oharing Cross Ordinary ....4 7 4 — 8150
do. do. do. 4i Piel. .. 4)4} 9| xd. — 8 8 8

Ohelsea 8 4 B( — 8 8
City of London 8 10 21/3 — 8 5 4

do. do. 6 per cent. Pre). .. 6 6 17/6 — 6 17 9

County of London 7 8 74 — 10 18 4

do, do. 6 per cent. Piel, 8 6 72 + i 7 12 4

Kensington Ordinary .... 6 7 8} — 9 6

London Electric NU M | — 10

do. do, 6 percent. Pret... 6 6 ^ — 10 18 9

Metropolitan 6 6 9)1 — 10 8 8
do. 4i per cent. Prel, .. 4} 4) 9

A

— 8 16 3

St. James' and PaUMaU .. ., 10 19 64 — 9 19

South London 6 6 2g — 9 9 10

South Metropolitan Pre! 7 7 18/9 — 10 8 8

Westminster Ordinary .... 8 10 6^ — | 9 15 9

Tklbobapbs um TiupBoaia.

Anglo-Am. Tel. Pref 6 6 81} — 7 7 8
do. Uef 88/6 li 16i — 9 8 6

Chile Telephone 8 6 Sg -i 'S 6 8

CnbaBub. Ord 7 7 6i — -10 16 4

Eastern Extension 10 16i — •0 9
Eastern Tel. Ord 8 10 IGCl -t-l •6 4 6

Globe Tel. and T. Ord 8 10 ICj -^ J 't 3 t

do. do. Pref 6 6 9 - t 6 13 4

Great Northern Tel 99 99 99 — 10

Indo-European 18 10 80 — 8 6 8
Maroonl 96 96 Iff — -
Oriental Telephone Ord 10 19 9<^ — •6 4

United R. Plate Tel 8 8 6i — "flSfl
West India and Panama .. .. 1/8 Nil \ — Nil
Western Telegraph 8 10 16 — •6 6

Hon Baiu,

Central London Ord. Assented ..44 43i — 94*
Metropolitan 1 U 10} -1 7 6 4

do. District .. .. Nil Nil 16 —1 Nil
Underground Electric Ordinary Nil Nil IJ — J NU

do. do. "A" .. Nil NU 6/6 — Nil
do. do. Income ..6 4 68) +1 9 13 3

FOSKISH TBAV8, ftO.

Anglo-Arg. Trams, First Pref. .. Nil 6J 91 — J 10 9 6
do. do. 9nd Pref. .. Nil Nil 3^ — Nil
do. do. 6% Deb. ..6 6 69} — 8 8

Brazil Tractions Nil Nil 33 -H Nil
British Columbia Eleo. Rly. Pfee. 6 6 66 — 8 18 6

do. do, Preferred 9i S 6M — •S 16

do. do. Deferred Nil 3 6l| — '19 9 8

do. do. Deb. .. 4| 41 66^ -»

1

7 13 9
Mexico Trams 6 percent. Bonds.. Nil Nil 4(^ — Nil

do. 6 per cent. Bonds.. NU NU 26$ — NU
Mexican Light Common .. .. NU NU 12J

— NU
do. Pref NU Nil 914 — NU
do. Ist Bonds.. .. NU NU 68i — Nil

MAMcriOTUBina Coupunis,

Baboock & Wilcox 16 16 ^ — ( 13 8
British Aluminium Ord 10 10 17/3 —1/- 11 8 6
British Insulated Ord 19) 16 1| — 9 6 10
Callenders 95 16 If — 10 IS 9

6i Pref 6i 6i 17/6 — 7 8 7
Castner Eellner 90 17 9| — 7 19 9
Crompton Ord 10 10 13,9 — 14 11
Edison-Swan 10 10 10/9 —1/J —

do. do. 6 per cent. Deb. ..6 6 70 — 7 9 10
Electric Construction .... 10 10 { — II 8 8
English Electric — 8 14/6 — 10 19 9

Do. Pref. .. .. — 6 u/. — 8 11 6
Gen. Eleo. Pref 6)64 18/6 — 7 9 6

do, Ord 10 10 IJ^ + i, •8 4
Henley 96 15 i:^ — 10 6

do. 4iPref .4)44 Si — 8 18 6
India-Bubber 10 10 I — —
Met.-Vickers Pref — 8 1{| — 8 16 4
Siemens Ord 10 10 ui — •g 18 8'

TelepBpbOoq, 90 90 91j — •6 11 g,

• OiTiduida paid (im qI loooine Tu,



Vol.88. No. 2.256, febbtjabt 18, 1921.] THE ELECTK'"CAL REVIEW. 217

THE BROWN-BOVERI MERCURY ARC RECTIFIER FOR LARGE OUTPUTS.

By R. L. MORRISON, A.M.I.E.E.

Intuoduotiom.—It has been said the ideal is impossible of

attainment. We can, however, approach very close to it,

whether in ethics or machinery matters not, and the operation

of the plant described in this article is acknowledged, by those

competent to judge, as being of that order.

i'or many years there has been a widespread demand for

some simple form of direct current converting plant that

could be compared in simplicity and reliability with the

ordinary transformer. At the present time the position is an
acute one on account of high attendance charges that must
in most cases be provided for with direct current sub-stations

using running machinery, though to some extent the position

has eased by the introduction of the automatically operated

rotary converter. This, however, does not eliminate the

running machine, and many of those responsible for the

generation and distribution of electrical energy have con-

sidered the advisability of eliminating as far as possible direct

current from their systems in favour of alternating current,

where this could be conveniently done without too great ex-

FiG. 1.'—The Mercury Arc.

penditure, though it should not be forgotten that for the

average municipal undertaking direct current stands pre-

eminent as the most suitable all-round supply.

It is now possible to have stationary du'ect current sub-

station plant, and this fact has given a new lease of life to

this form of supply. These conditions are fulfilled by the

introduction of the large mercury arc rectifier. The success

that has attended, in so comparatively short a time, the

efforts of those responsible for its development is very en-

couraging, and judging by the eminently satisfactory results

obtained, and by the considered opinion of those having
operating experience of such plant, the future can be looked

forward to with every confidence, and it is not premature
to say that before long the rectifier will become a formidable

rival to the existing forms of rotating converters.

Fundamental Considerations.—The mercury arc rectifier is a

converter for transforming alternating current into dii'ect

current. The mercury arc when operating in a vacuum has

the peculiar property of permitting the passage of a current

in practically one direction only, this having been demon-
strated for many years in the small glass bulb rectifiers

introduced by Mr. Cooper-Hewitt, to whom must be given

the credit for the discovery that this valve action was pos-

sible.

Of the molecular or physical nature of the arc very little

is definitely known. The study of the subject is au extremely

difficult one, and no tangible explanations can be given for

many of the phenomena connected with it. When dealing

with large currents the difiiculty is increased, due to the

necessity of confining the arc to well-defined paths by means
of cylindrical steel guides, and hence durect observation is

almost impossible.

An interesting photograph is shown in fig. 1 of the mercury
arc in a small glass tube rectifier. The arc raises the tem-

perature of the anode evenly over its whole surface to that

of red heat, giving it the appearance of having a halo around

it. At the cathode it centres in one spot, the crater, the

temperature of which is raised to 2,000 deg. C. or over, corre-

sponding to that of white heat. This cathode spot travels

irregularly at high speed over the surface of the mercury, and
gives off an intense metallic vapour, a portion of which forms

the conducting medium for the current. The major portion

of the space between the electrodes is occupied by a luminous

column starting close up to the anode and extending down-

wards to within a short distance of the cathode, where it

stops abruptly, leaving a dark space. With very high vacua
it IS noticed that a large negative flame rises from above the
cathode, and this is one of the undesirable features in rectifiers.

To account for the above phenomena the following explana-
tion has been adduced *

:
—

In gases, electricity travels in charges called ions. There
are positive ions which are combined with the chemical atom,
and negative charges or electrons which have no weignable
mass. On the other hand, there are neutral molecules pos-

.sessing charges of both kinds. To bring these difi'erent ele-

ments into action a point on the cathode surface is brought
to white heat by suitable means, which produces electrons.

These electrons under the influence of the electric field, travel

with acclerating speed towards the anode, and after accumu-
lating sufficient kinetic energy come into violent contact
with the neutral molecules. The impact separates these mole-
cules into their constituent positive and negative charges
(termed " ionisation by shock "), at the same time raising

the conductance of the vaix)ur path. The newly formed posi-

tive ions, together with the existing ones, move with great
speed towards the cathode, and heavily bombard it on a very
small surface, which is thereby brought to white heat and
so the discharge is maintained. It should be emphasised that
in accordance with this theory the formation of an arc depends
mainly on the existence of electrons such as are produced at

the cathode when brought to white heat and when under the
influence of an electric field. To prove this, the following
test can be made :

—
The upper portion of fig. 3 shows an exhausted glass tube

having one iron or graphite electrode a, and two mercury
electrodes B and c. It is desired to produce an arc between
A and B. By tilting the tube contact can be made between
B and by the mercury running from one to the other. On
the tube being brought back to its original position an arc
will be started at the point of rupture with b as the cathode,
and thus the first necessary condition has been fulfilled, that
is to say, a spot on the cathode surface has been brought to

a white heat. Prom a consideration of the connections it is

apparent that b can be either anode or cathode, depending
upon the way the connections are made. It wiU, however,
be found that if a is negative and b positive an arc cannot
be started between them even though the pressure be raised

to thousands of volts, whereas if the polarity is reversed only
20 to 30 volts is necessary to start, the arc. It is only under
these circumstances that the electrons can ionise the space
between a and B. Referring to the ignition circuit, it should

. be stated that an arc cannot be produced between the main
electrodes if when the ignition arc was started B was positive

and c negative. The production of an arc between the elec-

FiG. 2. Fig. 3.

trodes a and b is therefore only possible if the main mercury
electrode is a cathode, because it is only at the cathode, that

the electrons can be produced.
From the foregoing it will be gathered that the mercury arc

operating in the manner described constitutes an electric

valve, that is to say, it only permits the passage of a current

in one direction. Electrons cannot be produced on a cold

electrode, and it was shown with regard to fig. 2 ihat current

would only flow provided the highly heated electrode was a

cathode. To prove this—replace circuit i by an alternating

cuiTent supply, and it will be found that an arc is only
formed if a is positive and b negative, the result being a

current wave similar to that in the lower portion of fig. 3.

It should not be assumed that the spaces a without half-waves

represent a loss of energy, because during these periods the

valve passes no current, and therefore no energy is lost. It

- - • See B.S.C. fletJieu; No. 5, 1919.
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has, however, been ascertained by special measurements that

a very minute current amounting to a few milli-amperes does

actually pass in the reverse direction, but this has no detri-

mental elTcct on the operation of the rectifier.

The temperature of iron anodes can be allowed to reach

red heat without the valve action being endangered, though

it is essential that the vacuum be kept as high as possible,

for only then will the arc form as a, halo round the anode

without over-heating or vaporisation taking place on its sur-

face.

LonKcs in the .Ire—To arrive at the losses occurring in a

rectifier it is necessary to know the j)ressure drop in the arc.

This is the sum of three separate drops due to the anode,

the cathode, and the arc it.self. The drop in the electrodes

is practically constant, and is independent of their composition,

the current density, or the vacuum. For iron anodes it is

U..5 volts, and for a mercury cathode .'5.5 volts, making a total

of about 12 volts.* The drop in the arc. however, is very

variable, and depends upon the vacuum, the current density,

and the' section of the arc. It is directly proportional to the

vacuum and inversely so to the current density and arc sec-

tion. Jf we tak(^ a long tul)e of small section w-ith a vacuum
(if 1 to •! mm. llg through \\hich 8 to ^> amps, is passing, the

drn|i wnuld mil. Hint t.i OS ti. I,'.' v.ilts per cni. .if air l.MigtIi,

"^ 1

-^IWP ^

'A/^/^ "bO^YYV
Kio. i. Fig. 5.

but in large rectifiers where the vacuum is very much higher,

the section of the arc greater and the current density amounts
to several hundred amperes, the drop is reduced to 0.1 volt

per cm. and below.
Assuming an arc 80 cm. long, which is that applicable to

the largest rectifiers, the drop would be that due to the

electrodes—1'2 volts, and that due to 80 cm. of arc at 0.1 volt

per cm.—8 volts—or a total of 20 volts. This is the pressure

required to maintain the arc, and is shown graphically in

the upper half of fig. 3, the almost horizontal portions of the

curve relating to the anode and cathode, while the steep

portion joining the two refers to the arc. For ignition pur-

poses a higher pressure must be used to overcome the high
initial resistance due to the conductance of the vapour path

being very low at first. In the lower half of fig. 3 is shown
a curve of current plotted against pressure drop with approxi-

mately constant vacuum, from which it will be seen that

the curve falls very rapidly at first as the conductance in-

creases with the increasing production of vapour, and then
onwards remains constant, so that for all practical purposes
it can be said that the drop is constant for all loads.

The efficiency of a rectifier, therefore, remains constant at

all loads, the losses being the product of the current and
the drop across the arc. Consequently, increasing the pressure

does not increase the losses, so that the higher this pressure

is the better will be the elBciency—at 220 volts this is about
91.6 per cent., at .550 volts 96.5 per cent., and at 1,500 volts

98.5 per cent. In the first two cases the drop is taken as a
maximum of 20 volts and in the last at 22 volts, the latter

figure being a little higher to allow for the increased distance

between the anodes and cathode in high-pressure rectifiers.

Single-phase Rectifiers.—The commercial application of the

single-phase rectifier is very limited in consequence of the

highly pulsating direct current wave form produced. A con-

sideration of the simplified connections and wave forms
applicable to such rectifiers is, however, of importance, as

the general principles are the same for both single and poly-

phase rectifiers.

The usual connections will be those given in fig. 4. from
which it will be seen that the rectifier is provided with two
anodes, while the secondary winding of the transformer is

divided into two with its neutral point brought out to form
the negative pole of the direct-current system. The cathode
forms the positive pole of the system. The path of the cur-

rent is from the transformer secondary to the anodes, thence

by way of the arc to the cathode, and finally through the

external circuit back to the neutral point of the transformer.

There would appear to be some doubt in the minds of many
as to whether both halves of the alternating waves are fully

utiUsed. The matter is very simply explained as follows:—
It has already been shown that the rectifier will only permit

• See B.B.C. Review No. 5, 1919.

the current to pass in one direction. The transformer secon-

dary windings are connected in such a manner that the cur-

rent can only fiow in that portion having an e.mf. urging
it thi-ough the external circuit to the neutral point, the recti-

fier beiug the tnly circuit through which it can pass, that

is to say, with each half-wave the sense of the current is

positive, and hence it can onl> How from the neutral point

towards the anodes. During the first half-wave the How
would be along the left hall winding in the direction of the

arrow towards the anode a,, tlie right half winding during
this period having no current flowing through it, while the

anode A. would naturally be negative. With the second half-

wave the jiolarity is reversed, due, as already explained, to

the windings being arranged to always give a positive duection
to the current, a. then becomes positive vvitii the current
flowing towards it through the right half winding, and a,

becomes negative. It will thus be seen that both halves of the
current waves are fully utilised.

This results in a unidirectional pulsating current similar to

the pressure and current waves of fig. 4, the load being
a.s.sumed to be non-conductive. It will be noticed that the cur-

rent drops to zero ut each half-jieriod, which means that the
arc would be extinguished ami the supply interrupted because
it only requires a cessation of the current for 1/100,000 of a

second for the hot spot on the cathode to c(X)l sufficiently to

stop the formation of the necessary electrons. Some means,
therefore, must lie provided to prevent this occurring, the

usual method being to have separate excitation in the form
of an auxiliary arc supplied from an external source, though
the desired condition can be obtained by the use of suitable
choking coils (l in fig. 4). The part plsyed by these choking
coils is illustrated in fig. 5, from which it w'ill be seen that

the waves are flatter and prolonged from t, to t,. If the
current waves for the two anodes are added graphically, we
obtain the result shown in the lower portion of fig. 5, in

which the resultant current is always well above zero, and
hence the supply is maintained. It will be easily understood
that a direct-current supply of this nature could only be
utilised for motors provided the momentary value of the recti-

fied pressure is higher than the back e.m.f. of the circuit,

which can be ensured by making the choker large enough.*
It IS not proposed to deal at this stage in detail with the

relative values of the current and pressure in single-phase

rectifiers—suffice it to say that the transformer must on an
average be designed for an output about 1.75 times the d.c.

output. The matter will be dealt with in greater detail for

the six-phase rectifier.

Polyphase Rectifiers.—When it is desired to transform two
or three-phase current into direct current for lighting, general
power, and traction purposes, the six-phase rectifier comes
into consideration. In general appearance it is similar to the

single-phase rectifier already described except that the number
of anodes increases with the number of phases, whereas the
cathode remains the same.
The simplest connections are represented by the diagram

in fig. .6 which shows a six-phase rectifier fed from a three-

phase supply through a six-phase transformer. When the
source of supply is two-phase two transformers in Scott

connection would be used. The same arrangement of the

windings is followed for the transformer secondary, as has

Fjg. 6.

already been explained for the single-phase case, so that the

current is always flowing from the neutral point towards
the anodes. The use of a six-phase rectifier is decidedly satis-

factory with regard to the resulting direct-current wave
form, which is represented in fig. 7 by the heavy line joining

the points of intersection of the half-waves, the load in this

case beiug non-inductive, .^s indicated by the shaded portion,

the individual anodes only carry current so long as the momen-
tary value of the corresponding phase pressure exceeds that

of "the adjacent phases, that is to say, during one-sixth of a

cycle. By the use of suitably designed choking coils, how-
ever, two or even three anodes can be made to carry current

from different phases at the same instant, which results in a
reduction of the peak currents and the prolongation of the

• See B.B.C. Review No. 5, 1919.
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half-waves aa was shown in the case of the single-phase recti-

tier. We therefore find that the amplitude of the undulation of

the rectified wave form as compared with the alternating-cur-
rent wave amounts to about a per cent., as against tiO per
cent, in the single-phase rectifier.'

Relationship of Current and Pressure in Polyphase Recti-

fiers-f—A fairly definite relationship exists between the direct
current pressure and the transformer secondary phase pressure,
this being given for a six-jjhase rectifier by the simplified
equation ;

—
R.M.S. phiLSe pressure, <„ = v + ^ + (" -J-Q^

1-35 *

where V is the desired d.c. pressure, c the drop in the arc,

Pa the di'op in the anode chokers, and c and k correction
factors depending upon the connections adopted, while 1.35
is a constant giving the mean value of the pressure fluctua-
tions above the points of intersection of the individual half-
waves.
Taking a typical case in which it is desii'ed to give direct

current at 25(3 volts, we obtain :
—

•J.504-20-K1.2X30) ,,.,, ,,
'' = 1.35X0.97 =^^ '""'

The drop in the anode chokers is taken at 30 volts, and that
in the arc as 20 volts. The values 1.2 and 0.97 given to c and
k have been obtained by experience. The transformer must
therefore give 234 volts between the neutral point and its

terminals to produce 250 volts on the direct-current side at

normal load. Allowing for the regulation of the transformer,
which is generally taken as double that obtaining with an
ordinary alternating current having a 90 per cent, power
factor, we arrive at an open circuit pressure that is consider-

ably higher. If, for example, we assume the regulation to be
increased to 6 per cent., the transformer open circuit voltage

will be 248 volts. The corresponding rectifier pressure will

be:—
Vo=(1.35x0.97x248)-20=305 volts.

There is a total drop, therefore, of 305-250 = 55 volts, giving
an inherent regulation from no load to full load of 18 per cent.

If such coarse regulation is inadmissible it can be considerably
improved by interconnecting the windings of the amide
chokers, which has the effect of changing the factor c in the
equation from 1.2 to 0.2. resulting in a corresponding decrease

Pig. 7. Fig. 8.—Mercurx Seal,

IN Section.

of the overall regulation. Many forms of connections can
be utilised, all giving different results to suit varying con-
ditions.

Dealing now with the relationship existing between the two
currents, we have the interesting result that for a polyphase
rectifier the theoretical R.M.S. value of the phase current
is equivalent to the total dii-ect current divided by the square
root of the number of phases or I eff = C/ ^/ n; n being 6 for a
six-phase case, V tj is therefore equal to 2.45. Taking a
1,000-ampere rectifier, the phase current would be 1,000/2.45
= 408 amperes. In practice this theoretical value would be
somewhat reduced due to the over-lapping effect produced by
the anode and regulation coils which enables 2.8 to 3.5 to

be taken instead of 2.45.

From the foregoing it is evident that the kV-^ rating of

rectifier transformers must be higher than the corresponding
direct current output. On an average the primary is designed
for an input 20 per cent, greater to allow for elficiency and
power factor, and the secondary an output 70 to 80 per cent,

greater, making an increase tor the whole transformer of

about 1.5 times the direct current output.
To prevent confusion, it should be pointed out that though

a larger transformer must be used it does not mean there
is a corresponding loss of energy. The secondary windings
may be said to be unfavourably utdised because of the larger

section of copper that is required on account of the effective

value of the phase current being high as compared with the

direct current. This is due to each phase only dealing with
half-waves. Hence it follows that the transformer must be
a good deal bigger than one designed for normal purposes.

The transformer primary windmgs are invariably delta con-
nected, though the star connection can be used when a regula-

tion choker is connected in the neutral point. The explanation
for this lies in the fact that without the choker alluded to

the slight ripples in the direct current would react on the
primary supply if the transformer were star connected, but by

* See B.B.C. Review No. 6, 1919.

t See B.B.C. Review Ko. 6, 1919.

adopting the delta connection with its closed circuit the effect

is largely damped out. The regulation choker still further
smooths out the ripples and enables either form of connection
to be used. For very high primary pressures, however, the
transformers are always star connected.
The Construction of Large Rectifiers.—In the early stages

of the development of the large steel rectifier many serious
and almost insuperable difficulties were encountered, and the
present production is the result of many years of patient
experimenting, and the experience gained in actual practice
with a number of installations on the Continent. The serious
nature of these difficulties may be gauged by the fact that
one well-known concern, after working for some time with
little success, abandoned its manufacture, considering such
rectifiers to be too unreliable and costly to compete with the
usual rotating converters. To those endeavouring to reach
a solution, the results obtained with the glass bulb rectifier

were of little assistance, because when dealing with heavy
currents the whole aspect of the subject changes. Broadly
speaking, the difficulties that had to be overcome can be
summarised as follows;—

(rt) The manufacture of large cylinders that would be abso-
lutely gaslight.

{b) The electrodes had to operate satisfactorily at high
temperatures without deterioration of the insulation.

(r) The possibiUty of internal short-circuits occurring had
to be eliminated as far as possible.

Sealing*.—When dealing with large cylinders consisting of

a number of component parts, the difiiculties of sealing are
considerable, especially as a high degree of vacuum is essen-
tial to satisfactory operation. After trying many methods,
the best results were found to be obtained by the use of

asbestos packing and mercury, which together form a perfect
seal. This form of seal has contributed very largely to the
success of the Brown. Boveri rectifier, and is illustrated dia-

grammatically in fig. 8. It will be seen that the anode c is

.•securely clamped against the asbestos washers b by the bolt
v. while the mercury is poured into the spaces a surrounding
the bolt and the anode insulator. The mercury completely
fills up any irregularities in the surface of the materials with
which it is in contact, and if the bearing surfaces for the
asbestos are properly prepared and the washers well bedded,
it is impassible for any air to percolate through. In justifica-

tion of this it may be stated that the necessity for running
the vacuum ])umps after the cylinders have been completely
exhausted is in general not because of any air that might
leak inwards, but because of the gases that are given off at the
anodes when well loaded. In fact, so satisfactory is the
design that it is possible to maintain quite easily a vacuum
equal to 0.01 mm. Hg.

• (To he continued.)

THE ELECTRIFICATION OF A YORKSHIRE
WOOLLEN MILL.

An interesting conversion from mechanical to electrical

drive has recently been completed at Messrs. Rouse Bros'.

Vale Mills, Oakworth, situated in an isolated and interesting

part of the West Bidilig of Yorkshire.
These mills have utihsed water power for driving theii'

spinning and weaving machinery for upwards of 60 year's.

The electrical equipment is unique, inasmuch as induction
alternators are used to generate electricity from power
supphed by the turbines. The use of generators of this type
does away with complicated synchronising switchgear and
the skUled attention which it demands. A glance at the main
switchboard shown in fig. 2 will supply evidence ot the

simphcity for operation purposes.
The building containing the water wheel was completely

dried out and made suitable for electrical machinery.
The new turbine plant (fig. 1) consists of three turbines,

made by Messrs. Gilbert Gdkes, of Kendal, two taking water
from the lower level supply and one from the higher. The
lower level turbines are of the single discharge spiral-casing

type, and develop 125 and 64 h.p. respectively on a head of

36 ft. when using 2,300 and 1,200 cu. ft. of water per minute,

the speed being 428 and 600 r.p.m. The turbines are carried

on cast iron combination bedplates and dii'ect-coupled to the

generators. The high fall turbme is of the double discharge

twin runner type, and is arranged so that in periods of drought

the water may be shut oft' from one runner, thereby enabling

the other to be operated at a much higher efficiency. This

turbine is also mounted on a cast iron bed and coupled direct

to the generator. It is designed to develop 150 h.p. at a
working head of 50 ft., using 2,000 cu. ft. of water per minute

and running at 600 r.p.m.

It is interesting to note that there is no governor gear re-

quired, as the generators are run in parallel with the supply

taken from the Keighley Corporation, and as a natural con-

sequence, the speed is maintained constant. The simple

manner in which these machines are put on circuit calls for

special attention. First, the distributor vanes on the turbine

are opened to allow sufficient water to pass to run the turbine

• See B.B.C. Review No. 6, 1919.
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up to approximately synchronous speed. Secondly, the gene-

rator is switched direct on to the hne, the vanes being opened
fully out in order to allow the necessary aiimunt of water to

pass for the generator to develop its full output. This com-
pletes tlie operation.

Considerable difticulty was experienced in arranging the

turbines in suitable positions without entailing excessive cost

In altering masonry and pen troughs. This accounts for the

peculiar angles at which the pipes run. Each turbine drives

The contract for the electrification of this mill was carriea

out by the General Electric Co., Ltd., through its Leeds
branch.
In conclusion, thanks are due to Messrs. Kouse Bros, for

permission to take the photographs reproduced in this article,

and to publish the particulars.

THERMAL CHARACTERISTICS OF ELECTRIC
OVENS AND HOT-PLATES.

By EZER GRIFFITHS, D.Sc, and F. H. SCHOFIELD,
B.A., B.Sc.

Fig. 1.

—

View of Hydraulic Turbo-.\ltern.\toks.

an induction type alternator, the outputs of which are 81 kW
and 43 kW for the low level turbines, and 103 kW for the

higher level machine.
In addition to the electrical -power-^derived from hydraulic

power, a certain amount is taken from the mains of the

Keighley Corporation, this being stepped down from 6,600

volts to 400 volts, by three 2.50-kVA transformers, at which
pressure it is distributed from the main switchboard (fig. 2)

which controls the alternators. It comprises three alternator.

Fig. 2.—M.\in Switchbo.\ru.

two transformer, and four feeder panels. Each is equipped
with an oil switch, energy meter, and so forth.

All the motors up to and including CO h.p. are of the
squiiTel cage enclosed ventilated pattern running at 580 r.p.m.

;

above this size they are of the slip ring pattern. All the 60
h.^p., 80 h.p.. and 100 h.p. machines are fitted with third

bearing shaft extension and are mounted on substantial cast

iron bedplates.

The large weaving shed contains upwards of 100 looms.

Sis 25 h.p. motors situated in the roof drive t^'o shafts each,

while another shaft is driven by a 100-h.p. machine, the

auto-transformer starters for these and the other motors in

the- mOl being manufactured by Messrs. George Ellison, of

Birmingham.'

{Abstract of paper read before the Lnstitotiok oi- Electrical
Engineers.)

The British Engineering Standards Association recently issued

Standard Specification No. 106, 1920,* for electrically-heated

ccxiking ranges. Among other requirement.s. certain thermal

tests are prescribed which are based on experimental work

carried out at the National Physical Laboratory in 1918. The
present paper reviews the prescribed tests so that the reason

for their selection may be understood. It is concerned with

hot-plates and cooking stoves solely from the thermal point

of view, and does not touch on other factors also dealt with
in the specification.

For toasting or grilling, a high proportion of radiant energy
is required, involvmg the use of bare resister elements at a
red heat; for intermittent operations the lightly constructed
plate or oven embodying a minimum amount of metal has
obvious advantages, while for continuous operation the heavy
plate or well-lagged oven is probably most suitable. The
cooking apphanc^s sent to the N.P.L. included 15 makes of

hot-plates and eight makes of ovens, and seem to have been
a representative selection of the various types.

Hot-Plates.

In testing hot-plates, conditions should correspond closely

to those prevailing m practice. Urdmary cookmg utensUs are

not suthciently standardised to be used tor quantitative tests;

therefore, metallic disks of the same order of cross-section

and thermal capacity were used for the purpose, and attempts
were made to determine the effect of various suiiace con-

ditions in the heat-receiving face. Experiments were also

made with special cast-iron vessels contaming oih

Except where otherwise stated, the copper disk used was
supported oft' the plate by steel pegs, and the surface of the
disk was oxidised. The following results were obtained during
the heating up of the plate:—
Temperature distribution was quite uniform for both the

open and enclosed types of plate, except where the disk was
larger than the heat-emitting area, in the latter case the
outer edge of the disk lagged behind the centre. Copper
disks of the same thickness but of different diameters were
placed over an enclosed hot-plate of larger diameter. The
watts supplied were approximately the same for the two ex-

periments, and there is only a very sUght difference between
the rate of temperature rise in the two cases. This implies

that the disk only absorbs the energy emitted from the area
actually covered. The uncovered area radiates the heat into

space, and there is but little transverse conduction across the

top of the plat«.

When supported off the hot-plate by the steel pegs the

copper disk is heated primarily by radiation and by air con-

duction through an air layer. Convection in such a narrow
horizontal layer would probably be of negligible magnitude.
Plence the degree of oxidation of the receiving surface would
exercise a considerable influence on the heat transfer by
radiation.

Actually the coefficient of emission of an oxidised cast-iron

plate is about 70 per cent, of that of a black body, while for

oxidised copper the value 50 per cent, would be of the right

order, but if the copper surface were cleaned up with emery
paper its coefficient would probably be less than 10 per cent.

So that the heat transfer for a given difference of temperature
would only be one fifth that obtained with the oxidised
surface. If account is taken of multiple reflections of energy
between the two surfaces.. the effect is to increase considerably

the heat transfer by radiation.

Assuming the standard case of both surfaces being oxidised,

and assuming an air-gap between them, then the heat trans-

mitted by thermal conduction is greater than that by pure
radiation. It has been repeatedly observed that the surface

of the hot-plate was at a red heat (about 600 deg. C.) when
the copper disk was in the neighbourhood of 300 deg. C.
Radiation is the more important factor in the heat transmis-

sion under these conditions.

In the case of the open spiral types of hot-plates the con-

ditions are somewhat different ; the sph-als are running at a

steady bright red heat and the fireclay grooves are also at a
fairly high temperature and. since the air-gap is considerably

• Elec. EeV;^ Aug. 13th, p. 212, and 27th, p. 263. 1920.
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increased, it is probable that some convection occurs. Under

these circumstances it would be expected that thermal con-

duction would be relatively unimportant compared with radia-

tion and convection transfer.

Experunents were made with a closed-type plate to illustrate

the influence of the surface condition of the receiving copper

disk, and it was found that the effect of pohshing the surface

is to reduce considerably the rate at which the disk absorbs

heat. Regarding the effect of metal contact between hot-plate

and disk, oxidisation does not affect the rate of rise of tem-

perature, and consequently it may be presumed that the two

surfaces were in sutiiciently intimate contact to prevent

oxidation of the receiving face of the disk. For other experi-

ments the copper disk was raised with the three steel pegs;

the time required to heat up to 'iUCI deg. C. was reduced

from about 13 to 6 minutes, by placing the surfaces in close

contact.

Some typical results obtained with the copper disk are set

out in Table I. " Etticiencies " give the ratio of the heat

absorbed by the di.sk, i.e., the heat capacity of the disk

multiplied by the temperature-rise of 100 or "200 deg. C. to the

energy supplied to the hot-plate during the time interval

taken by the disk to rise 100 or '200 deg. 0.

The results of these experiments bring out two important

points. First, while the interposition of an air-gap by means
of pegs makes the contact conditions reproducible, it has the

disadvantage that the conditions are of a different character

from those in actual practice, and this may operate unfairly

against the hot-plates with machined surfaces compared with

the radiant types.

Secondly, the disk has a very small thermal capacity, being

equivalent to only 0.18 pint of water.

TABLE I.

Open type

1,085 to 1,400

4.2 to 5.6

10.0 to 12.1

Closed type

910 to 1,150

9.0 to 11.1

4.8 to 6.4

Mean watts
Time to rise 100° C, min.
Efficiency, per cent.

Further experiments were made with thick mild steel disks,

and it was ascertained that the uniformity of the temperature
over a plane of the di.sk was quite satisfactory and that,

therefore, the mean temperature could be obtained by observa-

tions with a thermometer, which is probably more convenient
for general use than a thermo-couple.
The heat capacity of this disk wa.? equal to l.G pints of

water, while a similar copper disk had a rather larger capacity.

Some typical results obtained with these disks are given m
Table II. As before, the " efficiencies " are taken to be the

ratio of the heat absorbed by the disk to the energy supplied

to the hot-plate. The efficiency for the complete run to the

maximum temperature attained by the disk after the energy
is switched oft' is greater than the efficiency during heating
since, for some time after switching off, heat will continue to

flow into the di.sk.

TABLE II.

Open type Closed type

1.420 to 1,550 7.30 to 2,570
24.75 to 25..38 1o.:H to 25.92

Mean watts
Time to rise to 900° C, mm
Efficiency during heating.

cent

per
27.0 to 30.3 2G.S to 60.2

Full run

31.8 to 33.4

45.2 to 53.4

Experiments were made with two cast-iron vessels supplied
by the British Engineering Standards Association. The bot-

tom surfaces had been machined up, but were not quite

true, and cotton-seed oil was used as the hquid. The time-
temperature curves for repeat experiments were not as con-
cordant as those with the disks. This may be due to variable
thermal contact between the bowl and the surface of the
hot-plate, and to some extent to inefficient stirring. Calcula-

tions of the efficiencies of the hot-plates have been made on
the basis of the above experiments, and are given in Table III.

It is assumed that the bowl is at a uniform temperature
throughout, and that the specific heat of the oil is 0.5.

TABLE III.

100° C. rise

Efficiency open type, per cent. ... 27.4 to 29.8

Efficiency closed type, per cent. 35.5 to 42.7

CooKiKQ Stoves.

Tlie efficiency of an oven should consist in the determination
of (1) the number of electrical units required to bring the
temperature of the interior to the maximum within a certain
period, (2) the energy required to keep it at the minimum
temperature necessary for cooking operations. In the first

instance thermn-elements of iron-cnnstantan were employed
with the hot junction formed nf very thin sheets of oxidised
copper foil ; the thermometric lag of this form of pyrometer is

practically negligible.

In the case of an oven which took 12 minutes to reach a
temperature of '200 deg. G. from cold, the mercury thermo-
meter lagged about 20 deg. C. behind the thermo-element,
and for an oven taking 40 minutes to reach 200 deg. C. the
lag was only 5 deg. 0.
To obtain the average temperature of the volume in the

centre of the oven experiments were made using a hoUow
copper sphiere w-ith the two wires of the couple soldered to

the top and bottom hemispheres respectively. The results

of a comparison with a disk thermo-element showed that the

sphere lags behind the disk by about 20 deg. U. in the case

of an oven taking about 16 minutes to reach a temperature

of 200 deg. C. ihis lag could be reduced by making the

sphere of thinner metal ; the indications of the spherical form
are independent of the orientation, i urther experiments were
made with special mercury thermometers of the nitrogen-tilled

type. It was found that the differences obtained for the

various sized thermometers commercially obtainable were
almost negligible compared with the lack of uniformity in

the oven. However, to ensure reproducibihty the size of

the thermometer is specified.

The distribution of temperature differs considerably in the

different types of ovens according to the distribution of the

heating units.

No general rules can be laid down for the distribution of

temperature, and it would be impractic4ible to attempt an
integration to obtain the true mean temperature. It will

probably suffice for comparative tests to take the readings

given by a single thermometer projecting into the centre of

the oven.

TABLE IV.

Light ovens, air-gap insulation: 570 to 785 watts; kWh per

cubic foot to raise to 200° C, 0.319 to 0.350.

Light ovens, air-gap insulation : 1,210 to 1,990 watts; kWh
per cubic foot to raise to 200° C, 0.222 to 0.585,

Heavy ovens, lagged : 2,065 to 2,590 watts ; kWh per cubic

foot to rafse to 200° C, 0.389 to 0.696.

The procedure in making a test was to run the oven at
" full heat " to tlie temperature desned and then to reduce
to the medium or low heat by means of the switches provided

with the oven. This corresponds more closely to what occurs

in practice than the determination of the energy necessary

for a series of equilibrium temperatures. The data obtained

are summarised m Table IV. the lagged ovens, usually of

heavy construction, require from 1 to li units to raise the

temperature to 'AM deg. C, but are very efficient when
working at a steady temperature if account is taken of the

cubic capacity in relation to watt supply. Most of the ovens
tend to remain at a very steady temperatm-e when switched

on to medium heat.

Thekswl Insdlation of Ovens.

The thermal efficiency of an oven depends largely on the
provision of suitable insulation. Takmg a freely exposed
vertical surface as being, on the whole, most typical of oven
walls, the curves connecting convection loss and temperature
difference illustrate the importance of employing surfaces

of low radiating and absorbmg jwwer. Thus for a temi^era-

ture excess of iOO deg. C. above the surroundings, the heat
loss of a surface with a 10 per cent, coefficient will be only
about one-half of that of a black body. To give some idea

of the range of coefficients for common materials the following

rough values may be given. Paints * of all colours and sur-

faces (from matt to enamel) 80 to 90 per cent., oxidised metal
surfaces 50 to 90 per cent., dull metal surfaces 20 to 40 per
cent., polished metal surfaces 3 to 10 per cent. It is out
of the question to use highly polished metal surfaces in oven
construction, but the use of clean unoxidisable surfaces often

adds considerably to the efficiency. In ttie case of ovens with
thin solid walls (generally metal), the heat loss will be
governed entirely by the surface " resistance," but in the

case of an oven with a double ' metal wall with air-

gap the heat loss can be shown to be rather less than one-

half of that of the single wall, for the convection loss between
two parallel faces " boxed in " at the top and bottom is con-

siderably smaller than for a plate with free access of air and
the same temperature difference.

Regarding ovens with two metal w'alls and insulating mate-
rial between them, x being the thickness of the insukting
material, if x = '2 cm. the heat loss will be about the same as for

the double-walled oven with au'-gap. If, however. x = o cm.,

it will be a little more than one-half of that of the double-

walled oven w-ith air-gap.

The above ulustrations give some idea of the factors affect-

ing the transference of heat through oven walls when the

steady state has been reached, such as in an oven run con-

tinuously. But this is not often the case in practice. It is

more common for an oven to be switched on when cold,

used for some cooking operation, and then allowed to cool

again. In these circumstances the heavily lagged oven,

although more efficient in continuous running, may be at

a disadvantage. Its greater heat capacity will cause energy
to be wasted in heating up the mass, and it will take a longer

time to reach its maximum temperature. Temperature curves

for the air in the oven, and for the interior and exterior walls

fhow that while the air and internal wall reach their maxima
in less than 50 minutes, the exterior wall took over 100 minutes
to reach its steady condition. This means that, for the last-

mentioned period, energy is still being absorbed in heating

the walls of the oven, the curve, obtained when heating up
the oven and determining the watts required to keep it steady

at a series of ascending temperatures, and the curve obtained

for a series of descending temperatures differ, because for the

• A metallic paint such as aluminium paint is an. excepticm,

having a coefficient of about 50 per cent.
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ascending part of the cycle, heat is flowing into the walls

when the air in the oven is kept const-ant, and vice versa for

the descending part.

Discussion in London.

Mr. J. W. Beauchamp, who opened the discussion, w-hich

was not intended to be contined to the subject dealt with in

the paper, but to cover electrical appliances for domestic
purposes generally, thought the paper would bo a very useful

one for reference purposes. The efficiencies of the various

types of appliances did not differ very materially; efficiency

really depended upon the operator, that was, on the size of

cooking utensil used and on the art with whicli the switches

were manipulated. Under present conditions the switches

provided were not used to anything like the extent or manner
in which they were intended to be used. The need for de-

monstration was, therefore, very evident, and until users

had been taught how to use electrical appliances properly

the best results would not be achieved. It should also be
remembered that the use of the oven for roasting and baking
was a small fraction of the total cooking operation which
was carried out by means of hot-plates, &c. In that con-

nection, the speaker did not think the last had been heard
of immersion heaters. Such heaters when constructed of

the proper shape to be easily cleaned would be found to be
exceedingly useful and efficient devices. The paper had proved
to be very useful to him, and he was sure it would be equally

ii.spful to manufacturers of electric heating and cooking ap-

paratus.

Mr. H. H. Berry characterised the excellent work described
by the authors as unique; the paper was a record of facts.

Nevertheless there were other equally important facts to be
considered which he regretted had be^n omitted. He then
proceeded to outhne his well-known system of maintaining a

constant teniperaure (equally applicable to the heating of

rooms, water, ovens, hot-plates, itc.) by means of one fire

burning a cheap fuel, and " topping up " by means of elec-

tricity to any higher temperature as and when required. The
complaint that central heating cau.sed houses to become
" stuffy " and oppressive was ju.stitied. because the constant
temperature maintained by such systems was usually much
higher than was necessary.

Mr. \V. A. GiLLOTT criticised the tests outlined by the
authors on the ground that they did not represent
the true conditions obtaining in the donie.stic use of

the appliances. He thought their first aim should be
to standardise nomenclature; for example, a "hot-plate"
was really a boiling plate, and what was termed a
" cooking range " was no more than an oven. The
tests had been carried out from a laboratory standpoint,
and they had no commercial value. Why could not the tests

have been made under ordinary domestic conditions? In his

opinion a better line on which to work would be to show
that a device could be relied upon to do a certain amount of

work in a definite time. Special utensils were now obtainable
for use with electrical cooking devices, and it .should be
remembered that the object was not to heat a surface
uniformly or otherwise, but to cook the contents of the vessel.

With regard to ovens, no indication was given in the paper
of which was the best type of heating element to use; his

opinion was that the elements should be placed on the sides

of the oven, they should be very robust, and unaffected by
extreme temperatures. In designing an oven the first con-
.sideration should be rapidity of heating up to cooking tem-
perature.

Mr. W. E. Cooper confessed that he had failed to under-
stand the true meaning of the figures for efficiency which the
authors had given. The methods adopted for the tests w-ere

condemned by the results which had been obtained, which
contradicted each other. He was not in favour of the use
of disks standing on pegs because the layer of air thus intro-

duced between the disk and the hot-plate would alter the
conditions. It would be preferable to place the disk in direct
contact with the hot plate, but it was of very little use
attempting to work to any great accuracy in such tests. The
use of oil would alter the conditions because it would result
in too high a temperature being reached, and the best method
to adopt would probably be to use an ordinary cooking vessel

and boil in it a definite quantity of water.
Mr. H. T. Harrison protested against the criticism which

had been made as he thought the paper contained useful data
and would be a valuable one for reference purposes. At the
.same time the authors had made several assmnptions which
they had no right to make. Tor instance, the shape of the
ordinary vertical oven, which took as its model the gas-heated
oven, was quite wrong; the correct .shape was one in which
the breadth and width were large compared with the height.
Moreover, why were ovens always constructed of a material
which conducted the heat away and then lagged in order to

retain a portion of the heat? He had used for many years
an oven in the construction of which no metal whatever had
been used. Another point to be remembered was that in many
establishments the same cooking ve.9.sels were used for cooking
by coal fire, gas, or electricity, and such uten.sils were usually
not merely oxidised, but actually coated with a thick deposit
of carbon. The need for instruction in the proper use of
electrical domestic devices was apparent; and it should always
be remembered that the electrical method should not be

advocated on economical grounds, bnt on account of its clean-
liness and convenience.

Mr. P. Good critcised the use of the word " efficiency " by
the authors, and thought that a better idea of their meaning
would have been conveyed if they had used some other term.
It was a matter of the greatest difficulty to devise tests wuich
could be repeated with accuracy ; he had seen much of the
work in progress at the N.P.L., and many of the results which
had been " boiled down ' into the paper, and he congratulated
the authors on their achievement. Ihe future development
of the application of electricity to domestic purposes would
depend largely on standardisation ; interchangeability of such
things as wall plugs, &c., although small in themselves, would
exercise considerable influence and their standardisation would
be very helpful. What they wanted was apparatus, together
with accessories and component parts, which was interchange-
able and capable of being moved from room to room, or house
to house, as was the case with gas-heated devices.

I'rof. E. W. Marchant said that some of the points he had
intended to raise had been covered by Mr. Cooper's remarks.
He criticised the use of the word " efficiency," and described
the tests as unfavourable ones, but thought the apparatus was
not actually as bad as would appear from the authors' results.

He had caused some tests to be made by his students by
boiling an ordinary kettle on an electric hot-plate, and they
had found that with a kettle having a clean bottom and one-
quarter full of water, the efficiency was 40 per cent., and
when full 52 per cent. When the bottom of the kettle was
candle blacked the efficiencies were respectively ;12 and 40
per cent. Surely they could devise tests and present the
results in such a manner as would give a clearer indication

of what the apparatus was really capable of doing than hail

been done in the paper?
Mr. C. G. NoBBS, speaking as a manufacturer, explained

that most tests relating to heating and cooking devices were
very indefinite, but the authors had given them figures which
could be trusted, because they knew exactly how those results

had been obtained. Immersion heaters were the best means
of heating water electrically; the air temperature within an
oven was very variable, and he thought that if during the
tests a bulk equal to the object to be cooked had been placed
inside the ovens the results obtained would have been very
different.

Mr. A. F. Berry pointed out that it was very difficult to

determine what the efficiency of a particular oven was; the
objects to be cooked in an oven varied greatly, and there
were a whole lot of cross elements that had to be considered.
Considering the complexity of the subject he thought the
authors had tackled it valiantly.

Prof. J. T. MacGregor-Morris pleaded for instruction to

be given on the proper use of domestic electrical appliances;
printed instructions were of little use, they were rarely read
and still more rarely remembered. Turned cast-ii-on utensils

were undesirable because they soon got into bad condition,
and an essential point about electric cooking was reliability.

He had used electricity for that purpose for 15 years, and had
found that the cost of element renewals was a .serious item;
if he had not been an electrical engineer he would have aban-
doned electric cooking long ago. Little details which might
appear of no consequence to an electrician were really very
serious in the eyes of the user who knew nothing about elec-

tricity, and it was just those details that needed improve-
ment and on which the future of the whole subject would
depend.
Mr. E. T. Williams was of the opinion that the problem

had been considered too much from the engineer's point of

view; on the other hand, the housewife looked at the
bill. It was of little use to rely on cooks and housemaids
to manipulate the switches properly, and the only remedy
would be the incorporation of a simple form of thermal
switch in the oven. Such a device would go a long way
towards satisfying the housewife's point of view. Undoubtedly
the best form of propaganda was to install the device in the
house, and after demonstrating how it should be used, the
housewife should be allowed to use it herself for a period.
If that method were tried he was sure the device would be
retained in every case. He favoured some form of central

heating by which the temperature could be " topped up " as
outlined by Mr. Berry. During the spring and autumn some
artificial heating was often required in the morning and even-
ing, but not during the day time, and under those conditions
electric radiators were most suitable and cheaper than coal

fires.

-\ speaker, whose name was missed, explained that in an
" all electric home " three-quarters of the electricity con-
sumed would be used in heating water. Under those con-
ditions the cost would be prohibitive, and the whole problem,
therefore, rested upon the development of some form of cheap
and efficient water heater.

Dr. E. Griffiths, in briefly replying to the discussion,

pointed out that the disks used in the experiments had a
thermal capacity equal to a certain quantity of water; the
conditions, therefore, were easily comparable. Immersion
heaters were excellent for heating water and other hquids,
but they had been set a definite task, and the results ob-
tained were set out in the paper. They always did what they
were asked to do to the best of their ability, and if they were
asked to elaborate the investigation they would have much
pleasure in rendering assistance.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are invited to mbmit particulars of new or improved devices and apparatus., which will be published

if considered of sufficient interest.

A British Washing Machine.

Electric washing machines that have hitherto come to our
notice depend upon the effect obtained by enclosing the articles

to be washed either in a cylindi-ical container which rotates

in water, or in a circular container fitted with a revolving or

oscillating dolly which rubs the clothes.

Messrs. N.AriER-KiMBER, Ltd., 109, Great Portland Street,

\V. 1, have produced a washer (fig. 1) in which the washing
effect is obtained by enclosing the articles to be washed in a

container to which a vertical reciprocating motion is imparted
with a frequency of 80 to 50 complete oscillations per minute,
the sides of the container being so designed as to ensure a
rapid and forciljle fiow of water in and out of the container,

and therefore through the articles at each oscillation.

The container, which is rectangular in shape, is suspended
at the ends of two arms which are attached at their other
ends to a rocking .shaft. This shaft is mounted near the top.

Fui. 1.—The X.\riER-KiMBER Electric ^VASHER.

and at one side of the rectangular tank projects two inches. A
lever is attached to one end of the overhang, and at the other

end to a connecting rod which runs on a crank pin attached

through a dog clutch to the low speed .shaft of an electrically-

di'iven worm gear. A wringiT is mounted on one side

of the tank and driven from the same shaft as the washing
mechanism. A dog clutch is provided here also so that it is

possible either to run the washer or the wringer separately

or both together, as may be desired.

The wringer is driven Ijy means of a round belt, the tension

of which can be adjusted so that it will slip at a load below
that which involves an overload on the motor, and the belt

tightening arrangement consists of a pair of Jockey pulleys

mounted on the end of a pivoted arm, the pivot end of which
is capable of revolution about the same axis as the driving

pulley on the main low-speed shaft. It is thus possible to

obtain a vertical belt drive to the wringer, while at the same
time keeping the whole of the vital portions of the mechanism
underneath the tank, and thus avoiding the risk of splashing.

Apart from a main double-pole swit<-h and fuse controlhng
the motor itself the control of the machine is effected by
Bowden wire meehani.^ms operating on the washer and

wringer clutches respectively. The machine is of British manu-
facture throughout.

A Novel Bowl Clip.

The usual method of suspending bowl fittings in Ughting
installations is by means of a ring into which the bowl drops.

This, of course, necessitates a stock of rings of various sizes,

and probably a different size for each bowl. An extremely
simple but at the same time efficient device to supplant this

Fig. 2.—The " Levahook " Clip,

method of suspension has been produced by Messrs. Henrv G.

Richardson & Sons, fiint glass manufacturers, Wordsley, near

Stourbridge. This is the small combined hook and clip illus-

trated in fig. 2. The " Levahook." as it is aptly named,

consists of a bent lever of c;ist lirass, the top part of which

Application of Clips.

it hooked for the reception of a chain while the other end
fits against the inside of the bowl. The rim of the bowl is

then held by the pivoted hook seen in the illustration, and
the weight of the bowl keeps the fitting closed. It will be

seen that the greater the weight of the bowl, the more effec-

tively is it held by the fitting. Any size or shape of bowl can

be fitted with this clip. A patent is being applied for. Fig. 3

shows the fitting applied to a suspended bowl.
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NEW PATENTS APPLIED FOR, 1921.
(NOT YET PUBLIBUEO.)

CaamlM uprcMlj lor Ihii journtl b; Muiai. SirroN-JoHU, O'DlLl and
filipaius. Chartered Pateal AgniiU, 186, Higb Holborn, London, W.C. 1.

3,46". " ElMtric switches." C". Ilylnnd. Jnnunry 28lh.
3,470. ." Adaptors (or electric lighting,- &c., circuits." !•'. Young. January

S,47S. " Blocks lor securing ceiling-roses, electric light switches, g.is

brackets, &c., to walls and ceilings." G. H. Easter. Januai^y 2Sth.
3,474. " lilcclrical healers." J. K. Quain. January 2Hlh.
3,480. " Method of cleaning sparking plugs." J. Chabrolle. January 28lh.

(France, January 2'Jlh, liliU.)

3,482. " Joints for electric conductors." VV. C. Bailey and London Electric
Sup|>[y Corporation, Ltd. January 28th.

3,48d. " bound receivers." bignal Ges. January 28th. (Germany, Octo-
ber IBtli, 192U.)

3,48S). " Electrical instantaneous water-heater." E. Casclli and E. C. R.
Marks (Casdii). Janmiry 28th.

S,4U2. "Arrangement for doubling number of periods in electro-dynamo
vibrating devices lor sound tr.insmitters, &c." VV. kunzc. January 28th.

3,^27. " Delay-action devices employing thermionic valves." N. Lea and
Radio Communication Co., Ltd. January 29th.

3,528. " Electro-plating barrels, dipping baskets, &c." F. R. Tubhs. Janu-
ary 29th.

3,634. " Electric head-lights (or vehicles." R. Bosch Akt.-Ges. January
29th. (Germany, November 26lh, 1920.)

3,535. " Relay for ampliBcation of electrical energy." D. H. Fehr. Janu-
ary 29th.

3,640. " Apparatus for recording telephone calls." A. D. Ickringill. Janu-
ary 29th.

3.576. " Automatic variable resistance with single rheostat for printing
kinematographic negatives." L. Lobel. January 29th. (I'Vance, February 3rd.

1920.J
3.577. " Incandescent electric lamps, and methods of manufacturing same."

British Thomson-Houston Co., Ltd. (General Electric Co.) and General E^ec-
tric Co. January 29th.

3,678. " Means for making and breaking electric circuits." F. M. Brown
and A. E. Davies. January 29th.

3,696/7. " Motor vehicle lamps." W. H. Eggington & H. Lucas. Janu-
ary 29th.

3,610. " Automatic variable resistance with single rheostat for printing
kinematographic negatives." L. Lobel. January 2Ulh. (l-'rance, Septemb^-r
27th, 1920.)

3,266. " Illuminating svstems for vehicles." S. V. Gramlich. January 2Clh.
3,268. " Sound amplifier." W. F. Smith. January 26th.
3,275. " Brakes for cableways." S. A. Rogers. January 26th.
3,618. " Combined electric starting, lighting, ignition, -and warming system

for motor cars, &c." R. H. Playfoot. January 31st.

3,626. " Electric rectifying device." A. Day and J. C. Robertson. January
Slst.

3.647. " Instrument for conveying sound to the deaf." A. L. J. Bclasco.
January 31st.

3.648. " Adjustable anti-vibrator for electric lamps." H. Clayton. Janu-
ary Slst.

3,665. " Brush-holders for dynamo electric machines." E. H. H. Hassler.
January Slst.

3.677. " Automatic electric switches." H. \V. F. Ireland, H. Lucas, and
O. Lucas. January Slst.

3.678. " Sparking plugs." T. J. Puplett. January Slst.

3,683. " Magneto-ignition apparatus for internal combustion engines."
Scintilla. January Slst. (Switzerland, February 4th, 1920.)

• 3,685. " Electric furnace regulators." British Thomson-Houston Co., Ltd.
(General Electric Co.) and General Electric Co. January 3Ut.

3,693. " Telegraph and telephone systems." I, Hortix. Januarv Slst.
3,699. " Means (or recording telephone calls." A. W. Wood. January

SUt.
3,704. " Process of carrying out to the limit incompletely proceeding reac-

tions." H. Arnold and T. Goldschmidt Akt.-Ges. January Slst. (Germany,
February 7th, 1920.)

3,709. " Wireless telegraph calling or alarm devices." T. D. Parkin.
January Slst.

3,718. "Spark plugs." P. J. Donavan. January Slst.

3,720. " Electric fly switches." A. J, Bonella. January Slst.
3.733. " Machine for taking soundings from submarines, &c." C. I.

Cockin. February 1st,

3.734. " Device for testing sparking plugs." F. Greenhalgh and J. J.
Jennison. February 1st.

3,739. " Means for coupling electric cables, &c." G. Andrew and F H
Wilkinson. February 1st.

3,744. " Gripping device for electric lamp holders, S;c." J. Ashworlh.
February 1st.

3,774. " Apparatus for indicating and recording speed and number of
movements of mechanism, applicable also as distance indicator for road
vehicles." G. J. Gibbs. FebtMary 1st.

3,777. " Automatic, &c., telephone systems." W. Aitken. February 1st.
3,802. " Manufacture of commutators of dynamo electric machinery &c."

L. Neal. February 1st.

3,805. " Head lamps for vehicles, &Cv" II. C. Gibson. February 1st.
3.809. " Electric generating plants or systems." Cutler-Hammer Manu-

facturing Co. and Igranic Electric Co., Ltd. (Curler-Hammer Manufacturina
Co.). February 1st.

"^

3.810. " Alternating current commutator motors." British Thomson-Houston
Co., Ltd. (General Electric Co.) and General Electric Co. February 1st.

3,820. " Electrical heating of buildings, &c." J. R. Bayley, K. G. Maxwell
and Metropolitan-Vickers Electrical Co., Ltd. February 1st.

3,829. ' Electric starters, for internal combustion engines." E. R. Elliston.
February 1st.

3,831. " Means for obtaining electricity from the atmosphere." H. Gough-
Turner. February 1st.

3,834. ".Terminal plate for electrical and engineering purposes." J. Laird.
February 1st.

3,855. " Sparking plug." C. A. West. February 2nd.
3,861. " Burglar alarms." N. Reeves. February 3nd.
3,863. " Cab signal for railway trains." L. W. Madge. February 2nd.
3,867. "Controlling, starting, &c.. apparatus for electric generators and/or

motors." T. H. M. Swinburne. Februa.ry 2nd.
3,884. " ElectricaHy_^operated_ machines for riveting, pressing, stamping.
:." R. M. Taylor. February 2nd
3,892. " Combined electric plugs or hold

L. Poncet. February 2nd.
3.906. " Submersible electrical machincr

2nd.
3.907. " Travelling platform for termini of electric tramwav svstem'

C. R. Thompson. February 2nd.
3,909. " Telephone repeaters." Western Electric Co., Ltd. (Western El

and circuit breaking devices

E. L. W. Byrne. Februa

2nd.

A. H. Cornish, Fetters, Ltd. and H. S.

Co., (Inc.). Febn
S.916. " Electric switch

Saunders. February 2nd.
3,919. " Electric liquid heaters." Fcsta Akt.-Ges. February 2nd (Ger-

many. February 11th. 1920.)

^;^l- ^' Electro-mechanically controlled telephone system." F. Aldendorff
and H. Baron (Aldendorff). February 2nd.

„P'^- " Electric switches." British Thomson-Houston Co., Ltd, (General
tlectnc Co.) and General Electric Co. February 2nd.

3.932. ' Electric arc welding." International Welding Engineering Cor-
poration, A. E. White (International Welding Engineering Corporstion). Feb.

3,946. " Sparking plugs." J. C. Milne. February 2nd.
8,962. " Portable electric hand lamps." G. VV. Richards. February 8nd.
4,019. " Magnetically operated device (or indicating or controlling changei

of level, &c." R. H. Barbour and Electrical Apparatus Co., Ltd. February
3rd.

4.044. " Arc lamp carbon holders." W. van den Brocek. February Srd,
4.045. " Means lor indicating direction to aircraft during fog." J. T.

Babington. I'ebruary Srd.

4,0.16. " Portable accumulators." J. W. Cook. February Srd.
4,057. " Electric switches." C. L. Arnold and C. R. Belling. February

Srd.
'

4.0.'i8. " R.lavs. amplifiers, and high-frequency signalling receiving appara.
tus, &c." P. R. Courscy and H. S. Pocock. February Srd.

4,062. " Electric motors, ic." J. V. Briltain and F. E. Harris. February
Srd.

4,068. " Semi-dirocI electric light fittings." S. D. White and F. VVin-
stanley. February Srd.

4,089. " Sparking plugs." A. H. Fynn. February Srd.
4,091. " Electron discharge apparatus. General IClectric Co., Ltd., and C. F.

Trippe. February Srd.

4,093. " Charging hoppers (or electric furnaces." E. E. D. Edlundh,
E. C. Beck-Friis, and C. I. Thorsscll. February Srd.

4,118/9. " Electric transformers." O. Imray (Pittsburgh Transformer Co.)
and Pittsburgh Transformer Co. February Srd.

4.120. " Electric plug switches, switch fuses, &c." H. F. Slianahan.
February Srd.

4.121. "Thermionic valves for wireless telegraphy and telephony." B.
Hodgson,. S. R. Mallard, L. G. Preslon,'and G. Shearing. February Srd.

4,131. "Anti-dazzle device for electric motor lamps." N. Kemp and VV. H.
Kemp. February 4th.

4,156. " Electric thermostats." E. P. Barfield and L. VV. Wild. February
4th.

4,I.';7. "Signalling." W. . H. Crabb. February 4th.
4,169. " IVad cable indicator." H. McCruddin. February 4th.
4.177. " Motor head-lights, and electric lamps therefor." '

A. B. Gibbons.
February 4th.

4.178. " Registering telephone calls." E. H. Kinnard. February 4th.
4.179. •' Talking machines, &c." C. J. Harnett. February 4th.
4.180. " Telephonic apparatus." H. Edmunds. February 4th.

PUBLISHED SPECIFICATIONS,
The aumbera In pirenthejes are thoae under which the ipMificationi will

printed and abridged, lod all tubtequent proceeding! will be taken.

X8X4.
8,327. " Control apparatus (or multiple-speed gear." Payne and Bristol

•1 ramways & Carriage Co., Ltd. Aprill 2nd, 1914.
17,036. " Electric gasfiUed glow discharge lamps." Lederer. July 19th.

1913.

17,646. " Electric gasfilled glow discharge lamps." ly-derer. July 2.".lh.

1913. (Addition to 17,036, 1914.)

16,609. " Speed regulation of electric induction motors." British Thoniso
ouston Co., I.t.l (General Electric Co.). November 20th, 1916. (156,813.)

1917.
16,855. " Automatic and distant control o( aircrafi or other dirigible bodies."

J. H. Hammond. November J.-)th, 1917. (I.W.SIH.)

191S.
14,327. " Railway signalling and collision prevention apparatus." VV.

Wright, B. Weiss, P. A. Connolly, VV. O, J. Philips, and L. Langlord.
June 5tn, 1919. (156,830.)

14,476. " Thermostats." J. E. Gee. June 6th, 19L9. (156,831.)

16,232. "Electric welding." L. J. Steele, H. Martin, and A. E.' McCarthy.
June 27th, 1919. (156,836.)

17,821. " Method (or the heating of material or the performance of
chemical processes in electrical furnaces, together with apparatus intended
therefor." Aktlebolaget Kvafveindustn. April 12th, 1919. (141,656.)
22,725. " Electric heating device applicable for use in connection with

cooking utensils and the like." S. L. R. Price. September 16th. 1919.

(1.56,862.)

24,105. " Alternating current dynamo electric macfiincs." British Thomson.
Houston Co., Ltd., and H. VV. Taylor. OctolJer 2nd, 1919. (156,868.)

24,405. " Transmitting apparatus for use in wireless telegraphy and tele-

phony." J. B. Bolitho. October 6th, 1919. (156,876.)

24,724. " Electrical seam welding machines." E. Schroder. May SOlh,
1918. (133,700.)

26,126. " Lift-gate switches and locks." Igranic Electric Co., Ltd., and
A. H. Mackley. October 24th, 1919. (156,936.)

26,.542. " Portable magneto meter." T. L. Galloway. October 29th, 1919.
(156,944.)

26.611. " Electric meters." G. A. Cheetham and Metropolitan-Vickers Elec-
trical Co.. Ltd. October 29th, 1919. (156,945.)

27,086. " Electric bells." J. C. Wrighton and Edison Swan Electric Co.,
Ltd. November 4th, 1919. (156.954.)

27.930 " Mine exploding devices." R. Barthellemy. May 19th, 1919.
(143,488.)

28,088. " Devices for exploding mines." R. Barthelemv. November 12th,
1919. (Addition to 143,488.) (156,961.)

18BO.
2,304. " Process and apparatus for the electrical transference of designs in

the textile arts." E. C. R. Marks (Oesterreichisrhe Siemens-Schuckertwerke
and Regal-Patente Ges. January 24th, 1920. ((1.56,995.)

4.676. " Electric lamp mountings." L. T. Dixon. February 16th, 1920.
(157,000.)

7,542. " Switch and fuse contacts." J. F. Watson and Callender's Cable
and Construction Co., Ltd. March ISth, 1920. (157,011.)

9,651. " Process of improving the magnetic qualities of magnetisable mate-
rial." Metropolitan-Vickers Electrical Co., Ltd. April 4th, 1919. (141,348.)

9,686. " Electric furnaces." E. Assie. Anijust 9tli. 1917. (141,352.)
12,053. " Telephone svstems." Western Electric Co.. Ltd. May 21st,

1919. (143,498.)

12.137. " Stiffeners or strengthenings for n-ooden posts, poles, and similar
objects which are buried in the ground and liable to become detectii-e." E.
Schultz. October 10th, 1919. (1.52,629.)

14,672. " Rectification of high-tension peneratint; currents." Soc. Anon,
des Etablissements H. Pilon. April 9th. 1919. (143.929.)

15,727. " Telephone transmitter." VV'estern Electric Co,, Ltd. June 22nd.
1914. (144,698.)

19,849. " E.1ectric arc lamps for searchlights or projectors." Siemens-Schu-
ckertwerke Ges. April Srd, 1917. (147,804.)

33,652. " Arc lamps." P. R. Jackson (Sperry Gyroscope Co.). July lUh.
1919. (Divided application on 152,411.) (157,039.)

24,646. " Electric incandescent arc devices." British Thomson-Houston Co.,
Ltd. (General Electric Co.). March 4th, 1916. (Divided application on
1.52,6M.) (157.041.)

25,248. " Electric contact devices." C. C. Farmer. December 10th, 1919.
055,230.)
28,086, " Electrical regulator systems." Matpopolitan-Vickers Electrical

Co., Ltd October 2nd, 1919. (ISlfin.)
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ami logic which, among other tilings, have a ilirect

bearing on the relations between the employer and the

workmen.
Indeed, this aspect of the importance of costing is by

no means its least. A case in point is that in which

a firm found itself undercut by a competitor. The
piece-work rates were reduced as the result of a close

investigation of the costs, and in order to convince the

workers of the facts, not only were the firm's own costs

placed before the workers, but also invoices for similar

goods actually Dought from other makers at lower prices.

The result was that the reduction in piece rates was

agreed to.

It will thus be seen how a competent cost accountant

is really the pivot of the whole scheme of management,
although it is not at all certain even now that when he

can show tlio works manager he is wrong, his advice

is always taken. Then there is the question of the rela-

tions between the costing and selling departments, which

must be of the closest possible character. In many
of our large engineering works, of course, the signifi-

cance of all these matters is recognised, but there are

far too many instances where old-fashioned methods are

still in vogue. These are having the effect not only of

causing prices to remain high in some instances, be-

cause with a judicious rearrangement of costing the

price could perhaps be lowered, but also this policy may
easily, and in fact has been known to, act in the op-

posite direction. Particular items have been sold actu-

ally at a loss, and the fact has only been found out

when an accurate costing system has been introduced.

A discussion of this aspect of works management serves

to throw a special light upon the real importance of

the administrative staffs, which has been rather over-

shadowed in the many controversies between what is

called capital and labour. The fact is that the adminis-

trative staff is a vital link between the employers and
the wage-earning staff, yet it has been seriously neg-

lected in the consideration given to it under the changed
conditions of the present time. How essential is the

administrative staff was well shown when the Italian

workmen, who seized the engineering works last year,

found themselves helpless because the technical and ad-

ministrative staffs did not fall into line with them.

This all goes to prove that the psychology of industry-

is not merely an adjustment of the differences between
employers and the rank and file of the workmen, becau.se

both would, so to speak, be lost without the connecting

link formed by the administrative staff.

The necessity for new methods • to

Industrial meet our present new industrial era is

Reorganisation admitted on all sides, and chief amongst
in Individual these is the ijuestion of increasing co-

Works, operation between labour and capital.

The precise problem for most industries

is to get some effective machinery inside individual

works to attain this end.

We have received a very interesting communication
from the Commonwealth Edison Co. which bears on this

subject. It appears that this company is solving the

problem by establishing an " Industrial Kelations De-

partment,"' with a duly appointed manager at the head

01 affairs. This department is charged with everything

which deals with the well-being of the employes, and
especially with the harmonious relations between

employes and the management. One of the first

matters which this department has taken in hand is

the "employes' representation plan."" This "plan"
is practically an analogue of a Works Committee,
being composed of two sides, one representative of

the employes, and the other of the employers. The fact

that the president of the Edison Co., Mr. Samuel Insull,

is adopting an industrial method of this kind for his

own company should carry with it a very strong recom-

mendation for the establishment of works committees

in the electricity stlpply industry in this country. Up to

the present, works committees are the only part of the

Wliitley scheme not yet adopted, but the National
Council is dealing with this matter ut the preseni

moment, and it is hoped that it will shortly issu''

very strong recommendatioms that works conunittc-i

should be set n\> in all the undertakings in the country.
In this connection it is interesting to note the veiy

strong recommendation which Sir Lynden Macassey e.v

pressed in his recent address on " Present-Uay lndu^
trial Psychology." He contended that it was vital for

tiie future of industry to recreate the interest of the

individual workman in his work, an interest whicji

iiad languished due to mass production; that the onl\

remedy for this decay of interest was for capital to

ensure that both the administrative staff and the wagr-
staff could acquire a wider interest in the prosperit\

of the works in which they were employed and of tin

industry of wiiich the works formed part; that work-
councils, provided they had adequate powers, were in

fallible means to the creation of such a stimulus. The
foregoing is, of course, only one of the many identical

recommendations from leaders in industry on the em-
ployers' side (among the most sagacious of whom there

seems to be a unanimous opinion) as to the pressing need
for the universal establishment" of works committees.

As we recenlly mentioned, a new
The Paris Light= agreement is to be entered into between
ing Concession, the Paris Municipal Council and the

Compagnie Parisienne de Distribution

d'Electricit^, modifying the terms of the convention

which was concluded between the two parties on Sep-

tember 5th, 1907, concerning the supply of electricity in

Paris. According to the latter, the company's conces-

sion would expire on June 30th, 1940, but it is now-

proposed to extend it for five years to the end of June,

1945. It appears from a report presented to the

Municipal Council that the Council was compelled to

sanction an increase in the selling prices for electricity

last May, the receipts from the higher charges having

l)een carried to a special account for future settlement.

Tlie proposed new- agreement will regulate four main
problems and all secondary questions which in practice

have shown the defects of the convention of 1907. In

the firsst place, the fixed tariff is to be replaced by a

variable tariff which, taking into account ministerial

orders, applies an economic index according to the

variations in the price of coal and in the rates of

wages. Secondly, the question of the personnel has been

settled by placing entirely at the charge of the company
the responsibility for the payment of the officials, staff,

and workmen of all classes. In the third place, the cost

of supplementary works is to be defrayed with the aid

of a special fund fed by a levy on the gross proceeds of

the sales, and the concession rental payable to the City

of Paris has been materiaJly increased. It is further

provided that for conqjlementary w-orks of first estab-

lishment, temporary treasury advances, redeemable by

the City, can be made by the company by means of short-

term loans or banking credits, the conditions of which

will require the approval of the City.

The agreement further states that the company has

undertaken to discontinue the legal proceedings in pro-

gress having reference to claims raised either from the

fact of the economic circumstances resulting from the

war or with regard to the difficulties in interpreting the

original convention. On its part the City of Paris has

undertaken to abandon the legal action relating to the

execution of complementary works, and renounces the

recovery from the company of the credits voted by the

.Nhinicipal Council prior to the signature of the new-

agreement, and the company also renounces the recovery

of the sums expended by it previously in excess of the

1,700.000 fr. annually fixed for new works. It is sug-

gested that under the new- agreement the company's

dividend will increase in proportion as the cost of pro-

ducing electricity declines, that is to say, in proportion

as the coal and wages indices fall, which regulate the

cost price and consequently the selling price of energy.
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We are daily^and ofteuer—told that

It's All Wrong ! half a million admirals and generals and

people of every sort have studied Pel-

manism, and we understand tkat this study is based

ujion a knowledge of some of the laws and principles of

psvL-hology. Moreover, there are books galore on the

subject, and professors and exponents of the science can

be met, like the party leaders under King Goodheart's

regime in the song in " The Gondoliers,' in twos and
threes in every street. May it riot, then, be confidently

assumed that some of those concerned in the administra-

tion of London's traffic have some nodding acquaintance

w ith it !

Whether that be so or not, we see few signs of an in-

telligent understanding of the British temperament in

^(lUle of the methods adojJted in the desiserate hope that

thev will accomplish results that can only be produced
liy aJeiiuate service. Notices telling the passenger to
• keep to tiie left " at one station, and neutralised by
peremptory injunctions to "keep to the right" in

another, are not conducive to efficiency. Bawling
youths, calling ujxjn passengers to " pass down " a car

already rannned full to the roof, produce nothing save

soreness of their own throats. The "' Stentorphone " at

Oxford Circus would tempt a medieval warrior to get

to work on it with a battleaxe. The new pattern of

railway coach recently described in our columns is a

considerable improvement, but all tliat we have seen

have been for lirst-class service, whereas the remedy
is more urgently needed by the third-class passengers.

Turning from the Underground, we find that con-

ditions on the suburban lines during the rush hours are

indescribably bad. The slightest fog, and everything

is disorganised completely. Goods trains lumber slowly

through stations upon the platforms of which the crowd
stcinlily increases. When the long-expected suburban
triiiii aviives, a hydraulic "press is needed to get any
iiKUr passengers into it. The ensuing struggle at the

(hi(ii-s is entirely vain.

Then tlic omnibuses seem careful to avoiil stopping at

tlif iii;ht |ilaces, so that if there is any semblance of a

queue—which isn't .QftenTr-Lt_iJipidly dissolves into a

srrauibling, trotting mass, and those who have waited
longest, or prefer not to struggle, nniy go on waiting.

The Paris system of numbered tickets works well, and
jiassengers would soon get accustomed to it.

The average jjassenger is a peaceable individual, only

anxious to proceed on his or her journey, causing, and
being caused, the minimum of trouble. Pushing, and
bawling (human or mechaivical), and uncodified direc-

tidus, and lifts in which the first euterer is the last to

leave, and ill-considered expedients of every sort, are

iiritatinii: and ridiculous, and we believe that it would
be i)(jssil)le to tio better without them.

The Telephone

" Ramp."

By persistent and vociferous agita-

tion, culminating in a debate in the

House of Connnon.s, the opponents of

the Postmaster-General have gained
their immediate end—^the appointment of a Select Com-
mittee of Inquiry into the administration and conduct
tif the telephone service. Whether tliey will achieve their

idtimate object—tJie withdrawal or modification of the

new tariff, and the retention of the flat rate—is open to

question ; the new rates are to come into force on the

appointed day, and apparently no reimbursement of

payments is contemplated by the (Government, in the

event of an adverse report. Chopping and changing is

fatal to the efficient conduct of any business, and we do

not wonder at the reluctance of the (Government to give

any pledge in that sense.

That the rejjort of the Select Committee will in tlie

main bear out that of the committee which has already

endor.sed the Postmaster-General's proposals we have no
doubt ; facts are stubI)orn things, and that the continu-

ance of the -flat rate simply means that the bi<r tlat-rate

subscribers will be generously stibsidised by the smaller

users—assisted by the ordinary taxpayer— is certain.

unless the rental is put up to £.30 or £40, an unlikely
event. Much has been said with regard to the inefficiency
of the .service, and much of it is justified; but what
would you? It was well known to those who understood
the matter that inefficiency would be the inevitable result
of n.itionalisatiou. The only gleam of hope— and it is

a faint one—.is the possibility that the Committee will

recommend the removal of the service from the control of
the Post Office. But that, we fear, is a Utopian idea.

TuK protracted inquiry into the

The N. Wales & schemes proposed for the North Wales
Chester Inquiry, and Chester District which the Electri-

city Connnissioners have been holding

at Llandudno affords further evidence of the regrettable
absence of the co-operative spirit which is essential to
the success of the proposed authorities. As in the case
of the Liverpool inquiry, the representatives of many
of the local authorities concerned were openly out
to crab the scheme ; it was noteworthy that the
majority of the authorities, like the Chester Corj)ora-
tion itself, relied upon their own permanent officials

ratlier than upon coun.sel, and apparently this practice
is not conducive to geniality and goodwill. The Con-
nah's Quay U.D.C. had already described the Chester
scheme as " repulsive," and Bhyl expressed a desire to

cultivate its own allotment in its own way.
The case for setting up a Joint Electricity Authority,

and for the scheme of the Chester Corporation in whiih
it is embodied, was very ably presented by Mr. J. H.
Dickson, the town clerk, who was complimented by the
chairman on his performance. As the acoustic proper-
ties of the Town Hall are far from perfect, and caused
much inconvenience to all parties, all the more credit i.s

due to him for his achievement. His task was not facili-

tated by the introduction of amendments to the sclieme

at the last moment, with a view to meetinii- various
objections.

Both the Chester Corporation scheme and that of the

North Wales Power Co. have been outlined in oiir jiages.

Summarised, the former proposes a Joint Electricity

Authority for tlie whole area, based on a system of repre-

sentation calculated on the rateable values of areas and
tlie capital expenditure of authorised distributors. The
engineering scheme consists in leaving the North Wales
Power Co. to develop the North-Western area, in the

development of a series of low-fall water-power stations

on the river Dee, about 20 miles above Chester, coupled
together on the Thury system, and in building a steam
station on the lower Dee, to act as a stand-by and supj)le-

mentary plant. It is proposed to deal in the early

ye.irs with an extension into the salt area of Mid-
(.'lieshire, and later to couple up via the North Wales
r(.>ast route with the North Wales Power Company. At
the outset, pending the completion of works, a bulk
supply has been arranged for, from the Government
factory at Queen's Ferry.

The constitution of the Joint Authority bristles with

points which may cause lively opposition, but it must
be said that the scheme appears to be well thought out,

and is the result of numerous conferences with interested

authorities. It is, we believe, in great part tlie work
of Mr. S. E. Britton, electrical engineer to Chester Cor-

poration, who for years past has minutely studied the

subject and investigated the resources and requirements

of the area. The success of his hydro-electric plant on

tlie Dee is well known to our readers. We must not,

however, detract from the credit due to Mr. E. N.

Humphreys, the first witne.ss, who was until recently

chairman of the Chester Electricity Committee, and who
has been largely responsible for the scheme. His exanii-

nation-in-chiel showed him to be a thorough master of

every detail of the subject, and it must be said that he

deserves and has the gratitude of all those who support

the scheme.

At the time of writing the inquiry is still in progress.

We commence a report of the proceedings elsewhere in

this issue.

D
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THE NEW SESSIONS HOUSE, LONDON COUNTY COUNCIL.

Early tliis j-ear the new Ses.sions House, which has been

built by the London County Council in Newington Cause-

wa)', London, S.E., was completed and brought into

occupation. This fine building, which provides for tlio

accommodation of the Metropolitan Courts engaged upon
the trial of civil cases, and is therefore on a par with

tlie Central Criminal (Viurls in the Old Bailey, was

commenced in 1912, and had liceii ciii'ried a long way

/'/j<)(o by]

For a public building of so much importance, it was
desirable that the lighting, lifts, heating, and ventilat-

ing arrangements should be of the first order, and a
recent inspection of the e(|uipment has satisfied us lliat

nothing has been left undone to secure this end. The
work has Ijeeu carried out to the specifications ol tiie

engineer to the London County Council, Mr. (J. \V.

Humphreys, M.Inst.C.E., the electriciil engineer to tiio

[London Seica Agency.

The Public Hall. Simplex Foot-warmeks.

towards completion when the outbreak of war necessi-

tated the suspension of building operations; it is of

very substantial construction, and its internal finish

and equipment will compare favourably with those of

any other courthouse in the country. The building

Council, Mr. ('. A. Baker, M.I.E.E., and his assistant,

Mr. H. M. Harding, being responsible for the design

of the whole installation and supervising the work.
Tiie principle followed by Mr. Baker in preparing tlie

lighting sclienie was generally that of seijii-direct illu-

t ^~w ~
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sources: The Loudon Electric Sujiply Corporation, a.c.

at 220 volts, 85 cycles; and the .Metropolitan Borough
of Southwark, d.c, 3-«ire, at 220 and 440 volts. The
a.c. supply is the main source for the lighting system,

and the d.c. for the pilot circuits and for a stand-by

to the a.c. supply, as well as for all the motors and
heating appliances. The meters and main switchboards

are' installed in a room in the basement, and there are

28 lighting and seven power distribution boards in the

building; the distribution boards are let in flush with

the wall surface, and provided with wooden doors match-
ing the surrounding decorations. Most of the wiring is

protected with screwed steel conduit, into which the

cables were drawn after the pipe-work had been finished
;

no joints were allowed, looping-in being generally

adopted, with connector boxes where this was not prac-

ticable. At certain points, surface wiring with flexible

cords carried in insulated eyelets is employed, and in

the corridors on the ground floor, and in some other

situations, metal-sheathed twin conductors are used.

Draw-in boxes under panjuet floors are fixed flush with

the floor level, the covers being fllled with the material

used for the surrounding floor; in plaster work they

are encased in wood with a polished wood flush cover.

The covers of switches in the Courts and other principal

rooms are of bronze.

The public hall is exceptionally well lighted, with 100-

watt gasfiUed lamps in globes, which are carried by

eight handsome bronze bracket fittings, each supporting

two globes ; in addition a number of smaller lamps are

provided for local illumination. The Courts are lighted

by large ornamental pendant bronze bowl fittings, which

are suspended under the domed roofs from winches

;

there are two circuits in

each fitting, and the connec-

tions are made with four

concentric rings, the raising

i;ear being that supplied by
tlie London Electric Co.,

which takes the strain off

the hoisting rope when the

fitting is in place. Courts

Xos. 1 and 2 each have one

of these fittings, containing

one 1,000-watt and three

oOO-watt gasfiUed lamps

:

Court No. 3 is ])rovided

with a similar fitting con-

taining lamps of smaller

raniUe-powor. The glass

liowls used for these fittings

were specially chosen and
tested, permitting the

transmission of aljout 45

]ier cent, of tlie light, the

remainder being reflected on
the ceiling. In each Court
additional local lighting is

provided by wall brackets

carrying vacuum tungsten
lamps in globes. An excel-

lent effect is produced, the
light being agreeably mellow, Init amply sufficient for

all purposes. Illumination tests show that in the courts
there is an intensity af 3.8 to 4.2 foot-candles, and in

the public hall 4.0 to 5.1; in the Deputy Chairman's
room, the Justices' common room, and the Bar mess,
the illumination is between 3.1 and 4.0 foot-candles, and
in the Standing Joint Committee room it is 5.7. These
results justify the accuracy of the formul* on which
Mr. Baker calculated the whole of the illumination
figures in designing the installation. The jirison cells,

at a height of 3 ft., receive 0.89 foot-candle. The Com-
mittee room, which is a very handsome apartment, is

lighted with two bowl fittings, each containing three

300-watt lamps, together with wall brackets : the Jus-
tices' common room is provided with three fittings each
containing three 150-watt lamps, and eight 60-watt
metallic filament lamps in two-light brackets.

In the corridors flat fittings are fixed to the ceilings.

Bowl Pitting for Com-
MITTE13 Rooms (Strode

ASD Co.).

and fed from special circuits, a certain proportion of

the lighting supply being derived from each of the two
sources. In the Records Store Room portable lamps with
connections to wall plugs are provided. Special atten-
tion has been given to the lighting of the staircases, the
fittings being so disposed that the lighting is approxi-
mately uniform at all points; holophane globes are
used, centrally suspended.

The fittings suspended in the Courts, which weigh
about Ih cwt. each, were made by Messrs. Simplex Con-
duits, Ltd., who also supplied the large brackets for

the Public Hall and the brackets in the Courts, and 60-

watt foot-warmers for the use of the judges, magistrates,

and clerks in the Courts ; the bronze fittings in the

conmiittee rooms, jury rooms, vestibule, and corridors
were made by Messrs. Strode & Co., Ltd.—all to designs
approved by the County Council.

The building is provided with a hot-water central
heating system, with Verity 5-h.p. duplicate motor cir-

culating pumps. Special attention has been given to

the ventilating system, which was carried out by the

Buffalo Forge Co., Ltd. Two main ventilating ifistalla-

tions, electrical^ driven, have been put down in the

basement, in which the air is washed and filtered,

and warmed by steam if necessary; the air i^ dis-

tributed by large steel trunks, of excellent workman-
ship, and is also removed by exhaust fans, a combined
plenum and vacuum system being adopted. The kitchen
being equipped with gas cooking apparatus, special

fans have been installed to remove the fumes, by the

Keith & Blackman Co., with Veritys' motors. The
motor starters were made by Messrs. Brook, Hirst & Co.

The ninety prison cells in the basement are provided
with separate ventilating equipment, and with electrio

bells. The pushes for the latter, which were made by
the Aljjha Manufacturing Co., are fixed near the doors,

and fitted with mechanical indicators; when a push is

jiressed, an electric indicator informs the warder in

which block it is situated, and an arm falls to a hori-

zontal position at the door of the cell, so that the

warder, looking down the corridor, can see at once

where the call has been made.
There are two Waygood-Otis electric passenger lifts,

one for the use of the public, and one for the justices.

Each of these lifts is arranged to take a load of seven

persons, at a speed of 200 ft. per minute, and is fitted

with a worm gearing and sheave drive, fixed overhead,

and driven by a motor specially designed for lift service,

rated at 10 h.p. The makers' standard electrical con-

troller is provided, giving smooth and gradual starting

and stopping, and operated by a switch in the car with

a self-centring handle. The cars are of English oak,

and are fitted with safety gear which is operated bj* a

sjjecial governor, designed to come into operation in the

event of the car attaining an excessive speed on the

downward journey from any reason. The guides for

the car and counterbalance weight are of round turned

steel. Patent electrical and mechanical locking gear is

fitted to the landing gates, designed to prevent the lift

from being started unless the gates are shut, and to

prevent the gates from being opened unless the car is

opposite them.

A flash-light position indicator is provided on each

floor, with a series of lamps and special controlling gear,

so as to show in the indicator on each floor the position

of the car in the well-hole at any moment.
Messrs. Waygood-Otis, Ltd.. also fitted two electric

coal and service lifts, to take a load of 3 cwt. at a speed

of 110 ft. per minute. The cars are of angle-iron frames

filled in with oak. These lifts are operated on the

automatic system, with a set of push-buttons on each

floor, so that the car can be sent from any floor to any

other floor, stopping automatically on reaching the de-

sired level. An electric flash-light indicator is pro-

vided at each opening to show the position of the car.

Another interesting feature of the electrical equip-

ment is the installation of some 60 electric clocks, sup-

plied by The Silent Electric Clock Co. The master

clock is the company's well-known standard pattern

short-pendulum control clock, and is fixed in the elec-
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tiical iiliUit room in tlio busi'iiii'nt ; tlie electrical im-

pulse to the pendulum is provided by a modern applica-

tion of the well-known "Hipp" principle, which is

noiseless in action. The 55 receiving clocks, arranged in

two circuits, are all of the company's patent silent

rotary-armature pattern, and have been provided with

handsome oak cases, in harmony with the oak j)anelling

of the interior of the building. The installation is ener-

gised by a battery of Fuller " Hlock " accumulators at

10 volts", which is charged off the 220-volt circuit througli

a resistance. Each of the clock circuits takes a momen-

tary current of \ A at half-minute intervals. The wiring

for the clocks and bells was done by the Alplja ( '>.. uilli

v.i.r. cable in steel conduit.

Telephonic communication tliroughout the building

is provided for by a Post Office private branch exchangi-

The whole of the electrical eiiuipnient has been ch

signed and carried out on the most up-to-date lincv,

witii tirst-class materials and workmanship, ami is in

every way worthy of the important building in wliiih

it is installed. Our thanks are due to Mr. C. A. JJakcr

for enabling us to inspect the installation and for e.v-

phiining tiie feature*; wliii li we h:\vr <h'scril>ed in this

article.

THE BRITISH INDUSTRIES FAIR.

The British Industries Faik, which may be termed
•• Britain's shop-window,"' opened in London and

Birmingham on Monday last; the Glasgow Section

is, this year, a week behind the other two. Although the

Fair of 1920 was an eminent success, and in spite of the

dullness prevailing in industry, the organisers are look-

ing forward to even bettor results. As in the previous

year, it is at Birmingham that the engineering exhibits

are to be found ; the London section is devoted prin-

cipally to fancy goods, toys, office appliances, &o., while

Glasgow is to exHiiibit textile goods, food products, and

chemicals. We intend to deal with some of the indi-

vidual exhibits at Birmingham more fully in subse(iuent

issues ; at ])resent, for the most part, we merely give the

names of exhibitors of articles of interest to the electrical

profession, trade, and industry, with an indication of

the nature of their displays.

LONDON SECTION.

The London section of the Fair, which has again in-

creased in size, and promises to surpass its predecessor

even as that in its turn added to the roll of success since

the Fair's inception in 1915, was opened at the White

City, Shepherd's Bush, W. 12, on the 21st inst., and

will remain open until March 4th. Producing trades

are grouped for convenience of inspection, and the

groups are again divided into sections and so housed

as to facilitate a rapid survey of British products in

anv given line, a wise provision, since the space occu-

pied by exhibitors' stands has grown in seven years from

>so.OOO to 240,000 sq. ft.

At the White City there are some 3J miles of stand

.frontage, and the electric lighting of this temporary

market town must have been a big undertaking in itself.

In a<ldition to 15 miles of " flex " and 6 miles of strain-

ing wire, some 20 miles of electric. cable have been laid

to supply the 0,000 lamps on exhibitors' stands. The

Post Office has installed nearly 300 special telephones

for individual exhibitors, in addition to the numerous

call boxes and a number of post and telegraph offices

distributed throughout the buildings.

An aggregate of 1.150 firms are exhibituig in the London
section of the Fair, which is sectioualised into seven divisions

broadly classified as follows: 1, china, ghiss, and earthenware;

II. fancy goods; III, paper. &c. ; IV. drugs and scientific instru-

ments; V, jewellery, .silver, cutlery, clocks; VI. sports and

toys; VII,' furniture, ba.sketware, and musical instruments.

On the whole the display is an imposing one, but there

are few stands of direct electricfll interest. In Division 1 the

manufactures of the Deal Potteries, lm>.. include electrical

porous pots, and Messrs. DoI'Lton & Co., I/rn., show a selec-

tion of porcelain insulators of various types and sizes for

l.p. and h.p. work. Glass bulbs and tubing as used in the

manufacture of electric lamps are displayed on the stand of

the Sheraton Glass Manufacturinu Co., Ltd., while the

Vauxhall Glass Manufacturing Co., Ltd., has on view-

Hint and fancy glassware, .shades, and both upright and

inverted globe.s.

In Division II some new and unique designs in lamp shades

and standards may be .seen on the stand of the Artistic

Shade Co., Ltd., the shades being made of silk, linen, or parch-

ment; a speciality is niiide of hand painting, and the colour

schemes are carried out in good artistic taste. (.)ther stands

on which similar exhibits are also shown are those of Miss M.

Bruce Low; Messrs. S. L. Miller & Co,, who specialise in

h.<ind-painted shades to match vases adapt^'d for table lamps;

Messrs. Charles Sf.lz, and Mr.ssns. Henry Wolff & Co.

In addition t(j fancy g<x)ds, Messrs. T. he la Kue &, Co.,

Ltd., exhibit " Telenduron " insulators, and the Improved
SoLiDiTE Co., Ltd., claims that its product can be moulded
into any shape or form; it is produced in qualities suitable

for machining, is supplied in nearly all colours, and can be
u.s«'(l as a substitute for other insulating materials. Messrs.
SiHMBNS Bros. & Co., Ltd., have on view specimens of their

dry-battery electric lighting equipments for bicycles and motor
cycles, and a complete range of cells and batteries as manu-
factured at their Woolwich works. The Bvkr-Readv Co.

(CiREAT Britain), Ltd., besides batteries, is .showing a variety

of port^ible lamps and torches and electrical fancy articles ; a

number of the exhibits of the Semaphore Engineering Co.,

Ltd., are of a similar nature to those mentioned above.

In Division IV the laboratory apparatus shown on Mkssks.

Brown & Son's stand included electrically-heated muffles,

while Messrs. S. G. Brown, Ltd., show a " Brown " gyro-

scopic compass, electrical relays, wireless telephone receivers,

telegraph instruments, &c., and also the '" Cyclux " cycle-

lighting generating set. Amongst the photographic apparatus

on Messrs. W. Butcher & Sons, lyiD., stand, kincmatograph
projectors, arc lamps, and resistances may be seen, and Messrs.
.\. Graham it Co. exhibit a selection of high-grade permanent
magnets and loud-speaking t^elephones. As regards medical

instruments, Messrs. W. Gowland (1916), Ltd., show,

amongst numy other things, electrical dental .«ts, and .several

types of electrical inspection lump. The use of ozone for medi-

cal purpo.ses is too well known to need description, and neither

does it require any extra nasal sensitiveness to detect the

stand of Messrs. Ozonair, Ltd. An interesting exhibit is

provided by Messrs. J. Pilkin & Co., Ltd., in the form of an

instrument for measuring the velocity of a bullet or projectile

liy electrical means. The firm includes in its inaiuiractMi-es

electrical indicating and recording instruments and spi^ali^iMg

and other machines as used in electric lamp f.ictorics.

Division V includes only one stand of electrical inteicst.

i.r., that of the Maoneta Time Co., f.TD., on which are shown
electric clocks and synchronised time syst-ems which do not

cinploy batteries or contacts; also electrically-operated turret

clocks and bell signalling apparatus.

In Division VI Messrs. A. Chase &. Co., Ltd.. exhibit a

.-^'lection of their manufactures, such as small electric motors

tor driving toys, tapping keys, buzzers, signalling lamps, itc...

and all kinds of electrical novelties and toys.

BIRMINGHAM SECTION.

The Castle Bromwich Aerodrome is again the site

of the important Birmingham section of the l^'aii':

although the number of exhibitors is practically the same

as last year, the floor space taken up is considerably

larger, and the fully representative character of the

exhibits has been assured. The arrangement of the

stands has been improved to a great extent, so that it is

almost impossible for visitors to miss any section of the

exhibits. Rei|uisites for all classes of engineering are

on view, and the domestic exhibits cover a wide range.

Copper and bronze wares constitute a larger section of

this year's disijlay, indicating the determination of

British manufacturers to maintain their sMpremacy in

the face of foreign competition.

The catalogue issued by the organisers (Birmingham

City Council and the Chamber of Commerce) is a marvel

of compactness, considering the amount of information

it contains. The .alphabetical index of goods, indicating

the stands on which they are to be found, is printed in

English. French, and SiJanish. Each of the six hundred-

odd stands is given sutHcient sjiace in the catalogue to

indicate thoroughly its nature.

The following is a list of firms exhibiting electrical

goods or wares closely connected with the electrical in-

dustry. The stand number is given ill each case.
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BniLDTNU A.

Excelsior Shade Maiaufacturing Co., " Bett*>i'\vay

"

shades and electric lighting fittings ... .'..

Donovan & Co., ironclad switchgear, factory and domestic
apparatus, electrical accessories, insulators, &c

David Shanks & Co., Ltd., electric light fittings

Wm. McGeoch & Co., Ltd., switchboards and fittings for

ships, lamps for navigation and signalling, electric door
locks, itc

Improved Solidite Co.. Ltd., " Solidite " moulded in.sula-

tion ... ... ... "... .:;

The Semaphore Engineering Co., Ltd., dry batteries for
telephones and all purposes, complete lighting ,sets for

cars and cycles

Berry's Electric I^td., open type and ironclad switchgear
for domestic, manufacturing, and colliery purposes, elec-

tric fires, instruments, &c ; .:.

Siemens Bros. & Co., Ltd., automatic telephones, signalling
apparatus for mines, cables and wires, primary cells, car
lighting equipments, and other electrical appliances ...

Briti.sh Brass Fittings. Ltd., electric light fittings, switches,

electric fires, tramway and railway fittings, A-c.

Ingram & Kemp, Ltd., ditto

Player & Mit<»hell, ditto

Sperryn it Co., Ltd., ditto

J. H. Tucker & Co., Ijtd., electric lighting and power acces-

sories, tumbler switches, lamp holders, wall sockets and
plugs, switchboards, fiipes, distribution boards, &c.

Gent &• Co., Ltd., electric clocks, signalling apparatus, in-

dustrial telephones, bells, indicators, &c
Sutclitfe (of Crumpsall), Ltd.. vulcanised fibre tubes, rods,

sheets. &c
Electrical Conduits, Ltd., heavy and light gauge tubes,

junction boxes, &c.
Tlie. Telephone Manufacturing Co. (19'20), Ltd., automatic
inter-conMnunication telephones, " Laryngaphones,
bells, terminals, junction boxes, and other accessories ...

Best & Lloyd. Ltd., ornamental fitting.s and shades for

electric lighting

P. & C. Osier, Ltd., metal electric light fittings, crystal

glass, and alabaster

Faraday & Son, Ltd., electric light fittings of various de-

scriptions

The Etna Lighting & Heating Co., Ltd., electric lightiug

installations ... ... ...

Simplex Conduits. Ltd.. conduit fittings and accessories,

electric light fittings, ironclad distribution boards, ships'

tit+ings, electric heating and cooking appliances, &c. ...

I'remier Electric Heaters, Ltd., electrical domestic appli-

ances for heating, cooking. &c.

Ebonestos Insulators, Ijtd., moulded insulation

C. H. Par.sons. Ltd., lamp holders, tumbler switches, and
ironclad switches and fu.ses ...

Edward ,T. Shaw !c Co., electrical fittings, lanterns, and
cut glassware

Samuel Heath & Sons, Ltd., electrical fittings and acces-

sories

The Vincent Switchgear Manufacturing Co.. ironclad

switch and fuse-gear, distribution boards, &c
May & Padmore. Ltd., brass fittings, electric fires, irons,

and cooking apparatus
T. Saveker, electroliers, pendants, table standards, &c. ...

The Rawlplug Co., Ltd., patent wall plugs for screws
Crofts A- Assinder, Ltd.. electrical fittings .._

Edgar A. .1. Hooper, Ltd.. electric light fittings

Wm. Soutter & Sons, Ltd.. electric lighting and lieating...

.John A. Harry Hunt, electric light fittings

Stoves, Ltd., electi-ic stoves

Thomas R. Carpenter, Ltd., electric lighting pendants,

howl fittings, standards, &c
The B.E. Co. (of London and Birmingham), Ltd.. all

classes of lighting fittings and accessories, heating ap-

paratus, irons, lamps, bells, and batteries

Wm. Sanders & Co., ironclad switchgear, distribution

boards, battery switchboards, &c
The Thermal Syndicate. Ltd., electric lighting pendants,

bowl fittings, shades, &c
Mark Webber, Ltd., small electric lighting, pumping.

&c., sets

The National Gas Engine Co., Ltd., suction gas plants ...

The General EJectric Co., Ltd., electric light fittings and
accessories, switchgear', flexible wires and cables, tele-

phones, bells, medical apparatus, lamps, vacuum
cleaners, cooking, heating, and ventilating apparatus ...

Tlie Austin Motor Co., Ltd., small electric lighting sets ...

Fuller's ITnited Electric Works, Ltd., storage batteries

for lighting and general purpose.s—plate and block types

—miners' lamps and equipment
The " Perfacta " Engineering Co., I^td.. " Perfecta " and

" Super " boiler circulators

Townshends, Ltd., electric cooking and heating appliances

Falkirk Iron Co., Ltd.. electric cookers and irons

Watertight Fittings, Ltd., electric light fittings, conduit
boxes, switches, and fuses

Springs. Ltd., springs for all purpo.ses

Crisp, Francis & Co., Ltd.. electrical fittings

Parker, Winder & .\church, Ltd., dynamos, electric light-

ing outfits, electric floor polisher, \-c. 1(X) and
Imperial Contractors Machinery Co., concrete mixers ...

G9

74

7(1

80
8iK

84

86
90

9.5

97

.529

10'2

The Birmingham Mica Co., Ltd.. mica and micanite in-

sulation 1U4
Will. Whitehouse, Ltd., electric light fittings lOo
.'\ccles it Shelvoke, Ltd.. fractional h.p. motors, patent
dynamotor. lighting dynamos for cars, &c. 106

Electric Heating & Hardware, Ltd., "Komet " electrical

products ... .:: 107
C!ath Electrical Engineering Co., electric- light and bell

acce.ssories ... 108
Watts, Williams & Co., Ltd.. electric lighting sets for

cycles and motor cycles ... • 115
Singleton & Rome, • electric light fittings, pendants,

brackets, standards, accumulators, heaters, &c 118
The Central Gear Co., Ltd.. applications of heliocentric

reduction gears to electric motors, fans. &c 130
Metallurgical Co., Ltd., ingots of non-ferrous metals ... 134

Pare, Ltd.. jigs and fixtures for repetition work and mass
production 493

John Slater, Ltd., paraffin engine suitable for small light-

ing set 494

Factory Equipment Co.. machine tools, jigs, gauges, &c. 4911

John Kigby & Sons, Ltd., iron, steel, and brass wires and
bars ... 501

Wm. Beardmore & Co., Ltd., puinps for petrol, oil, water,

&c. 510

Coleman & Appleby, Ltd.. electro-plating plant and
chemicals 520

G. Jones it Co.. electro-plating plants, dynamos. &c. ... ait)

E. Camelinat & Co., Ltd., electric fighting sets for cars

and cycles , ... ... 527

Clayton-Wright Bros.. " Pedlite " lighting sets ... ... 528

Briti.sh Cellulose & Chemical Manufacturing Co.. Ltd.,

non-intlammal)le celluloid, glass substitute, &c .530

Ajiollo Plug Mimufacturing Co., Ltd., electric horns and
sparking plugs 539

H. Miller & Co., Ltd., dynamo lighting sets for motor
cycles 543

Reavell & Co., Ltd., totally-enclosed air compressors ... 548

Scarab Oil Burning C<i.,'Ltd.. patent oil burners for

boilers, itc 548.\

Ransomes, Sims & Jeffries, Ltd., electiic truck with elec-

tric elevating platform 549

1'. H. .Adams, Ltd., aluminium die castings for motor-car

magnetos, dynamos, starting motors, &c. ... 5.50

New British Electric Supply Co., Ltd., totally enclosed
__

motors 55a

The Hockley Chemical Co.. Ltd., electro-plating chemicals

and accessories o5'.<

Motor Trading it Garage Supply Co., Ltd., accumulator

and dynamo car and cycle lighting .sets 5ti0

Birmingham Small .\rms Co., Ltd., machine tool acces- .

sories, cycle lighting sets, &c. 571-(i

Thomas Howse, Ltd., insulating varnishes and compounds 583

The Frederick Crane Chemical Co., Ltd.. colouring and

frosting preparations for electric lamps 589

Nightingale & Co., lubricating oils and greases 600

Pinchin. .Johnson it Co., Ltd., insulating varnishes, com-

pounds, &c. 005

BUILDING B.

Henry Wiggin & Co.. Ltd., nickel products, anodes, salts,

resistance wire and tape, &c
T. J. Priestman, non-ferrous alloys .•

McKechcie Bros., Ltd., exb-uded brass and brnoze rods m
all sections ... ••

Clalloways. Ltd., super-heaters, boiler tubes, boiler acces-

sories, &c •• .••

London Simplex Engineering Co., Ltd., boiler water cir-

culators :
•• ;'•

Brass & Copper Tube Association, seamless tubes tor

boilers, itc. - l^)!"

Bra.ss Wire Association, brass, phosphor bronze, bronze.

&c., wires |2|'

Brazed Brass Tube Association • lol

Cold Rolled Brass & Copper Association, all sizes of brass,

copper, and brass alloy strip, sheets, tapes, &c. ... lol-

Nickel Silver Association ... • 151-

Association of Drop Forgers and Stampers, boiler fittings,

electi-ical fittings. &c. -.•

Bloxwich Lock & Stamping Co., electrical fittings ... ...

Lancashire Ordnance Accessories Co., Ltd., electrical fit-

The Aston Chain & Hook Co., Ltd., turbine blading, &c. ...

Brooks it Adams, Ltd.. brass die pressings and stampings

for the electrical trades ..• •• .•••

liiitish Electric Vehicles. Ltd., 4-ton electric locomotive

and electric industrial truck .•

Thomas Piggott it Co., Ltd., pressed steel tanks, itc. ...

MansiU, Booth it Co., Ltd., brass, white metal and phos-

phor bronze stampings for the electrical trades

A. E. Ijefever, light-gauge, solid-drawn brass and copper

tubes for the electrical trades ... ... ••.. •• .
••

The New Rotoplunge Pump Co.. Ltd., electrically-dnven

puinps „ •••. •
J H Fenner it Co., Ltd.. belting of various types ... ...

The Midland Supply Co., electric monorail and inctiou

hoists, winches, and pulley blcK-ks ... •
William Robinson, electric hoists, telephers, winches, ire...

Rayner it Heald. Ltd.. two- and three-phase motors ...

137
143

145

148

150

221

221
221

221
221

222
225

237
24t;

253

2.54

258

267

276

422
4-2.5

430
431
432
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The " M. & P." Electiic Weldiini Machine Co,, lifting

magnets ami resistance welding machines
The (Jonsoliilated Pneumatic Tool (.Vj., Ltd.. electric drills

and grinders

John Hill & Sons, electric pulley blocks, Ac
HoUings & (liiest, Ltd., insulating press with hot plates ...

H. C. Slingshy, electric carrying and lilting trucks

R. & J. Dick, Ltd.. • Balata " belting

W. Goodyear &. Sons, Ltd., 'i-ton " Greeiihat " electric

truck
The Pneulec Machine Co., electrically-operated jar ram
moulding machine

BUILDING C.

The Springvale Enguieeriug Co., Ltd., oliicial electrical

contractors to the i'aii-

The Hoover Suction Sweeper Co., Ltd., electric suction

sweepers
The ' Daisy " Vacuum Cleaner Co., Ltd., electric vacuum

cleaners
Thomas Pemberton & Sons, Ltd., brass-foundry work for

electrical purposes, &c
Evered & Co., J.td.. electrical fittings, alabaster bowls, &c.

Simmons llolloware Co., Ltd., electric lamps and reflectors

Scholey & Co., Ltd., electric suction cleaners and electric

drills

The Electric Appliances Co., Ltd., electric vacuum cleaners

James Smellie, Ltd., electrical fittings, Ac

433

435
440
44J

448
458

407

47-2

283

333

373
37G
380

391m
407

THE EFFICIENCY EXHIBITION.

{Uonduded from p. 199.)

The exhibits of the University oi- London are intended to

illustrate the teaching and researcU worK of the University as

carried out at the incorporated colleges and its schools, i'he

exhibit of the Electrical Lngmeenng JJepartment of bni-

versity College, London (I'rot. J. A. i'lemmg, i<'.K.S.), in-

cludes several items of practical and historical interest, such

as samples of the original instruments of research which led

Prol. i'lemmg to the imiwrtant invention of the thermionic

valve; he also exhibits the original oscillation valves which

he first employed in 1904 as uetectors of electric waves m
wireless telegraphy, and also many of the later developments,

such as the ihree-electioUe valves. &c. Other apparatus

exhibited comprises phonoscopes, or instruments for photo-

graphing the wave lorm of sounds, which were made at

Oniversity College, London, during researches which assisted

the Admiralty m the anti-submarine w-arfare.

The King's College Department of Geology exhibit illus-

trates teaching and research work as carried on in the depart-

ment by Prof. W. T. Gordon, Mr. A. Iv. Wells, and Mr.

L. D. Stamp. A process in the examination of minerals by

means of converging polarised light on definitely orientated

sfices of crystals is included. In commerce such a method
is employed in selecting and dilierentiating mica to riusulating

purposes in electrical machinery, and for other uses.

The Wheatstonb Laboratory's exhibit of historical ap-

paratus from the George III Museum, King's College,

18 of great interest as illustrating the history of dis-

covery m electrical science. The 'Wheatstone Laboratory is

the oldest physical laboratory in the country open to students.

The professors at King's College have included such men
as Maxwell. 'VV'heatstone, Hopkinson, H. A. Wilson, Barkla,

and O. \V. Richardson, all of whom have been or are well-

known leaders in electrical progress. Some of the apparatus

devised by them and by other distinguished scientists working

in the laboratory is shown in the exhibit.

The Metallurgical Department of the University of Shef-

field illustrates its w^artime activity in the production of

cupro-nickel ; the Department of Glass Technology shows,

amongst other things, an electrically pre-heated blowpipe

burner, while the Electrical Engineering Research Depart-

ment demonstrates Dr. T. F. Wall's method for producing

sparkless operation of inductive electrical circuits and its

practical applications.

Armstrong College, Newcastle-on-Tyne, exhibits Dr. Ben-

.son's apparatus for determining the liability to explosion of

coal dust and the inhibitory power of inert dust. The ap-

paratus con.sists of a glass bulb within which are placed a

few grains of the dust to be examined ; by means of a puH'

of air the dust is blown against a .source ot heat, such as a

red-hot platinum wire, and if the dust is capable of producing

a colliery explosion, a small flash of light is seen in the

globe, aiid the amount of energy developed is registered on

a pressure gauge attached to the bulb.

The whole of the articles exhibited by the Loughborough
College, including electrical fittings, are the w'ork of students,

who include a large number of ex-officers and disabled ex-

service men.
The Dominion Machinery Co.. Ltd., demonstrates a number

of electrically-driven wood-working machines, showing that

complicated "operations can be carried out with the same
facility as simple ones.

Messrs. O/onair, Ltd., show various types of portable

and stationary apparatus for the electrical production of pure
ozone. On this stand may also be .seen a W ild-l'arlield electric

furnace which is flat in contrast to the nion; usual cylindrical

shape.
T'HE British Thomson-Hou.ston Co., Ltd., has a handsome.

stand on which is assembled some of its more novel and
recent apparatus; for example, an automatic d.c. arc welder
is demonstrated, the operation of which is started and slopped
by means of a push-button switch; butt welds can b<; made
at speeds varying from 4 to 'Jit in. per minute, and metal
deposited at rates varying from 1 to 4i lb. per hour. The
welding head consists of a steel body carrying feed rolls and
adjusting and straightening rolls, which draw the electrode

wire from the reel, straighten it, and feed it to the work,
while provision is made for such hand adjustment as may
occiisionally be necessary. The feed rolls are driven by a
d.c. motor, the fields of which are excited from a separates

source of d.c, the armature being connected across the arc

between the electrode and the work. Therefore, as the arc-

tends to lengthen, the speed of the motor will increase and
feed the electrode wire more rapidly; this brings the arc-

length and arc voltage back to their normal values. The
rever.sc operation occurs if the arc length tends to shorten.
Control is automatic through the medium of relays and con-
tactors for regulating the feed. motor, together with rheostats
for adjusting the speed to suit various sizes of electnjde wire.
'The moment contact is made the potential between electrode
and work falls to zero, which causes a contactor on the
control panel to operate, thereby reversing the feed motor
and withdrawing the electrode wire from the work a distance
sufficient to establish the proper arc length. The motor
thereafter continues to feed the electrode wire to the arc at

the correct speed. The equipment may be held stationary
and the work travelled past the arc. or the welding head
may be movable and the work held stationary; a lathe, planer,

or boring mill may be used for the purpose, thus a spiral of

metal can be laid .so that each .succeeding layer will fuse
into the previous one. If desired, the operation of the welder
can be made entirely automatic by means of interlocks on
the control panel. The welder has been operated continuously
for 16 hours without breaking the arc. Other articles shown
by the firm include motors, control gear, a Tirrill regulator
panel, flow meters for measuring the flow of liquids and
gases in pipes, an electric rivet heater, a portable wireless

telegraph receiving set weighing '20 lb. which needs an aerial,

a portable Coolidge X-ray outfit which can be operated at

the bedside of the patient, a " Tiingar " battery-charger, and
Mazda lamps and fittings.

The Mari'Oni Companies have a large exhibit of modern
wireless telegraph and telephone apparatus, embracing valve

transmitters and receivers; also complete .ships' installations

and field sets for military and surveying or other similar
purposes.

The Eastern Associated Telegraph Companies show a
demonstration circuit comprising a keyboard perforator and
Wheatstone tran.smitter at the sending end, and an electro-

lytic magnifier, " Jockey " and intermediate relays, per-

forators, and a printer at the receiving end. the apparatus
being a duplicate .set of that used on the London-Alexandria
circuit. Other exhibits include the original model of the
siphon recorder by Sir W. Thomson (Lord Kelvin), specimens
of cable and " faults," marine growths, fish bites. &c. : repair-

ing tools and gear, and models of the .-.s. Ladu Denison
Pnider and the bed of the .Atlantic Ocean .showing the posi-

tions of cables. Messages can be accepted at the company's
stand for direct transmission to places abroad at the usual

rates.

Messrs. Creed & Co., Ltd., have arranged a somewhat
similar exhibit to that described above, but illustrating a

1920 pattern Creed high-.speed automatic printing telegraph

circuit. The messages are prepared in punched slip form at

one end of the stand, and received at the other in printed

R<iman characters, the working speed being 17.5 words per

minute. Musical selections are also rendered at intervals on
the " Stentorphone," an instrument of the gramophone type,

but possessing great power.
Messrs. Barr & Stroud, Ltd.. demonstrate the practical

utility of the optophone, an instrument for enabling the

totally blind to read ordinary print by using the sen.se of

hearing instead of that of sight. How each letter ot the

alphabet is represented by difl'erent ccjmbinaticjns of five, or

less, musical notes, was fully described in our pages a week
or two atro. Miss Mary Jameson can be seen at the exhibi-

tion reading ordinary printed matter selected by members of

the public. Miss Jameson has been blind from birth, and

can testify to the facility with which a person can learn to

use the instrument, of the c-n|ialiilities of whic-h we h.ive

personal knowledge.
Messrs. Brlli.ng A Co. show many examples of their various

designs of electric radiators and c-onvectors for heating pur-

poses, as well as water boilers and hot plates, etc.

The Hobart Manufacturing Co.. Ltd.. has a stand on which
is displayed a number of electrical machines that will appeal

to those interested in the preparation of food in any manner.
They include such devices as cake and dough mixers, loaf

moulders and rounders, coffee mills, sau.sage and niincing

ma<-hines. and many other electrical labour-saving machines.

The Durolite Manufacturing Co.. Ltd.. exhibits speci-

mens of " Klydo " animated signs adapted for electrical and
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other meaus of illumiuatiou. Only one light is used in each
sign \^hich gives a moving rainbow effect with good diffnsion.

The Beck Kinematograph MANrFACTUKiNG Co., Ltd., show
two portable kinematograph projectors designed for lecture,

educational, or home entertainment purposes. The firm is

al.so responsible for the complete installation in the Minor
Hall o{ the Exhibition, where tra<le and commercial films are
shown daily.

Tlire'.' firms have on view self-contained petrol-electric gene-
rating plant suitable for lighting country houses, farms, &c.
The " Dayton " automatic set is shown by the T.B.S. Elec-
trical Construction Co., Ltd., and the " Ballot " l-k\V,
60/70-volt set by Mr.ssrs. Hick-Diesel Oil Engines, Ltd.
The latter firm's plant includes a wall-type marble switch-
board and a 28-cell, 75-Ah Fuller battery on a wooden stand.
The single-cylinder, four-stroke engine is cooled in a novel
way by means of a mechanical water cooler forming part of

the set, so that no water tanks are needed.
Messrs. Mark Webber, Ltd., also exhibited a 2-kW, 70-volt

.set for the same purpose on the stand occupied by the ITnited

t)il and Coal Corporation, Ltd. ; this stand also contained
one or two examples of " Railodok " electric industrial
trucks, which, as their name implies, are suitable for carrying
goods about on railway premises, docks, &c. ; the trucks are
supplied by Industrial Appliances, Ltd. Another stand which
was devoted entirely to trucks of various types and sizes,

including electrically-propelled ones of the solo and trailer

houling and elevating platform types, was that occupied by
Messrs. H. C. Slinqsby.
Telephones, mostly for private use, are displayed on two

stands, namely, those of the London Telephone (New Sys-
tem) Co., Ltd., and the r,i,M\N(i: Telephone Co., Ltd., and
the exhibits comprise in^ii nnHiit- nf various types and sizes,

switchboards, cable, and ;ii . i^.^.iries suitable for intercom-
munication purposes in ortice.s, factories, ships, ttc. An in-

teresting exhibit is the " round call " signal system which
enables an extensive range of departments in a building to

be instantaneously searched for an individual who is re-

quired to speak on the telephone. The use of the " Larynga-
phone," which defies noise, is also demonstrated; it is shown
as a hand set for use in conjunction with any ordinary type
of telephone, and also as a head set for the use of divers anil

airmen, or in connection with helmets and masks for mine
rescue work, &c. The Phonotas Co., Ltd., has a stand
illustrating its system for the periodical cleansing and sterilis-

ing of telephones.

An interesting exhibit is that of Messrs. Chance Bros.
AND Co., Ltd., which, in addition to samples of special glass,

includes specimens of " Chance's Daylight Glass," through
which light from gasfilled lamps is filtered for colour-matching
purposes. Numerous coloured objects are shown illuminated

by filtered and ordinary hght, and the variations of the colours

are in many cases very striking. I'he firm has also on view
a new heat-resisting glass suitable for lamp globes, &c., which
can be sprayed with water while hot without any ill effects

taking place.

In conclusion, it might be mentioned that of the various

receptions and conferences held at the Exhibition, those of the
Electrical Development Association were of most electrical

interest, but it is to be regretted that neither of the functions
was well attended. Mr. LI. B. Atkinson, president of the

Institution of Electrical Engineers, presided at the conference

in the absence of Mr. C. H. Wordingham, and Mr. J. C.

'Wighara opened the proceedings with a lecture on the applica-

tion of electric power in industry, in the course of which
he pointed out the advantages that accrued from its use and
how it tended to promote efficiency. By means of a number
of excellent lantern slides the lecturer indicated the methods
of electric motor driving in textile, colliery, factory, and other

sphere.s of activity.

JOINT ELECTRICITY AUTHORITIES.

The Che.stkr and North Wales Inquiry.

At the Llandudno Town Hall, on February 15th, a public

inquiry was opened by the Electricity Commissioners with
reference to the .schemes for tlie supply of electrical energy
to the North Wales and Che.'iter electricity district. Sir John
Snell, the chairman of the Commissioners, presided, and a

large number of authorities, companies, and private persons

interested in the schemes were represented.

Summary.
Our summary of the proceedings last week (p. 210) broke oft'

on Wednesday afternoon, with Mr. Britton in the chair. There
was at the end of the afternoon a curious incident, showing
the disadvantage of que.stions being put by coun.sel (unless

specialists in scientific work) ; a lot of time was wasted in

convincing an incredulous coun.sel that it was not necessary to

put a weir and notch across a wide river in order to obtain a
fairly accurate idea of the quantity of water flowing.

On the Thursday Mr. Britton occupied the witness chair for

the whole day. During the morning the North Wales Power
Cn.'s counsel, Mr. Miller, tried to .shake his figures for the

number of units to be obtained from the Dee. but in all fair-

ness it must be said that he failed. Mr. Miller was more

successful in respect of the Clwyd Valley hydro-electric pro-
posal, and elicited an admission that there was no spare plant
Uiere, yet the distributujg mams were to remain isolated Irom
the general .system for a number of years. .Mr. Tyldesley
.Kjnes, for the North- Western liaihvay Co., made a very serious
attempt to shake the witness, and succeeded in showing that
there were luLstakes, although they were not vital ones. Sir
John Sneil intervened several times to preserve a .sen.se of
proportion, and after lunch some amended ngures were put in
and others promised. Most of the afternoon was wasteU on
this bickering, but counsel, who was extremely clever anil
competent as a cakul<^tor, made no substantial use of the new
ligures when they were put in. If some of the time thus
wasted in the early days of the inquiry had been .saved, it

would have been unnecessary, later m the proceedings, to re-
(liiest all who could do so to substitute written for oral state-
ments. However, it is perhaps premature to expect the Com-
missioners at this early stage of development to resist learned
counsel in their skilled obstruction. The late afternoon was
very entertaining to those interested in the habits of salmon.
Mr. Moon, counsel for the Dee Fishery Board, made great
play with an old Act of Parliament requiring all mills to shut
down on Sundays, and he caught Mr. Britton rather neatly as
to the state of tide when Mr. Britton thought he had seen
salmon ascending the fish pass. A suggestion that the Dei;
was frozen solid at times was neatly countered by Mr. Britton.
An important statement was ehcited by Sir Jiarry Ha ward

that localities which did nut undertake financial responsibility
would have to be supplied on the same terms as if they were
paying a deficiency rate. This is inevitable, but it is a deplor-
able fact which strikes a blow at voluntary joint authorities,
in the absence of public spirit and self-sacrifice, the selfish will
benefit at the expense of those who realise their responsibilities
lor the common good.
The Town Clerk of Crewe pointed out the need of the far

eastern salt areas for an immediate supply, and showed it to be
at least as urgent as that of Chester and its environs, which
would obtain it under the scheme.
On the Friday morning Sir John Snell stated that the Com-

missioners were getting rather concerned as to the length of

the inquiry.

Mr. ±iritton was subjected to fm-ther cross-examination in
respect of supply to collieries near Wrexham, and it was very
difficult to convince the questioner that the small summer flow
of the Dee would not maKe the supply unreliable; he evidently
wanted the steam station shifted to his district—having no
doubt an eye to business.

The Northwich U.D.C., repre.sented by Mr. Cowley, evidently
wants its area excluded, oblivious of the fact that the large
Eural District Council which surrounds it wishes to be in-

cluded—a Uilbertian situation. Mr. W. Fennell followed on
behalf of the Northwich Company, urging the adoption of a
bulk supply from the Mersey Power Co. as a means of giving
an immediate supply to the salt areas, without necessitating
exclusion, this to be retained as a stand-by connection fur

summer use in times of drought, &c., when the trunk main
came through from Chester. Mr. Fennell attempted to di-aw

the Commissioners as to the policy of interlinking adjoining

electricity districts generally, but failed. He further m-ged
upon the witness the necessity of joining up to the North
Wales Power Company at once, but no satisfactory reply was
obtained.
Mr. Amos Jones, of Rhyl, was more successful in drawing

the Commissioners. He obtained a very important pronounce-
ment, to the eft'ect that if any undertaker could show that his

works could, if extended, supply its surroundings at a cheaper
rate than the bulk scheme, he would be allowed to proceed.

At the end of his cross-examination Mr. Britton agreed with
Sir John Snell that it was possible that the North Wales
water pow-er would be more favourable than that of the Dee,
bat information had not been available. Mr. Britton received

a well-earned commendation from the Commissioners in re-

spect of the valuable pioneer work he had done.

A very interesting witness, Mr. W. H. Armistead, was called,

who gave evidence in a delightful way as to the very sUght
effect on the salmon fishery of a series of weirs provided with
proper passes for the fish.

Sir Henry Robertson, deputy chairman of the Fishery Board,
also gave evidence on the other side. It is unfortunate that

such matters, however interesting in themselves, should have
occupied such a large share of time.

Late in the afternoon Mr. Miller. K.C.. opened on behalf of

the North Wales Power Co., whose scheme was described in

our pages on February 11th.

At the end of the proceedings for the day, the Town Clerk

of Wolverhampton appeared with Mr. S. T. Allen, the chair-

man of the Engineers' Committee of the Joint Conference,

North-West Midlands, to explain why the areas in the vicinity

of Congleton and Macclesfield have been refused by that body,

and to ask that their inclusion in the North Wales and Chester

area should be considered. The subject is one which will

occupy a consiilerable amount of attention, as extremities of

the new electricity districts are, in the absence of any decision

as to interlinking, very difficult to allocate.

Tlie follow hig day (Saturday) the Commissioners decided to

.sit as usual (morning and afternoon) so providing those who
attend the inquiry with excellent evidence that this is not a

mere holiday at a watering place.

Mr. Miller's opening continued, and provided amusing inter-
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luclfs liy ivasiiii <if liis Sainii .ill.mpls tii pniMniitice Diimeg only

iiitfnil.-(l for (Vltic luugucs.

Mr. .1. II. -liu'k wa.s called, and ilisdosed a very iiitercsliiit,'

KJIiiatiiiti in lolatiou ti> the position of the North Wales Vower
('onipany iiml the .'Mmiiinimn Cor ponriioii— he had dilliculty

in dividing himself. The engineeiiiiK sehenie, it must be said,

is very attractive, and the general feeling cannot he anything

but favourable to it. The question, however, vvhetbor the

company, admittedly weak financially, should he given an
enormously greater area, with the assistance of a mere
advisory connnittee provided in an undefined manner from the

dilVerent parts of the area, is a .serious one which, it was
clear, would give the C-ommissioners much trouble and great

re.sponsibility. 'ihe company <lisclosed a consiilerable measure
of support from the North ^^'ales area, but little from tlie

Cheshire section of the electricity district. Mr. .lack gave his

evidence in a confident manner, and must bo congratulated on

receiving much more gentle treatment in cross-examination

than that accorded to his opponents.

There is no doubt, as a re.sult (jf this inquiry, that the side

which engages eminent counsel, when the other relies upon the

best of town clerks, is at a disadvantage. Counsel should

either be excluded or employed by both sides in these inquiries.

It appeared at the end of the sitting that a vital agreement
between the North Wales Powei- Company and the Aluminium
Corporation as to the use of the Dolgarrog water resources had
only reached the .stage of being vaguely in Mr. Jack's mind.
This levclation indicates the complicated condition of affairs in

North Wales. The agreement was drafted during the week-
end, and was produced on Monday morning, and it was
promptly pulled to pieces by opponents. The cross-examina-

tion of Mr. Jack by the Tovi'n Clerk of Chester produced some
spirited passages, and it confirmed the feeling that the tech-

nical scheme was good and the propo.sed organisation a difli-

cult proposition.

Mr. Tyldesley Jones, for the Eailw-ay Companies, asked many
questions and made points, but it was clear ue was neutral

rather than in opposition.

On Tuesday eminent engineers were heard, all confirming

the good opinion we have formed of the Welsh water power,

and finally there was a remarkable speech from Mr. Tyldesley

Jones, in which he, in the railway interest, opposed the for-

mation of a Joint Electricity Authority. It w^as expected that

the inquiry would finish at noon on Wednesday.

Mr. J. H. Dickson, town clerk of Chester, in opening the

ca..se for the Chester or " B " scheme, said that a preliminary

survey of the area show^ed great diversity of industrial develop-

ment and population. The area ^vas approximately 4,(H)

square miles, with a population of about yOO.dCXJ, and a rate-

able value of more than four and a half million pounds. It

embraced really two distinct districts. The Corporation ar-

I'anged that all common interests should be grouped, but
provision was made against one authority being able to swamp
the Board. It w-as thought that only one-fourth of the autho-

j-ities and persons who had the right to be repre.sented on
the Boartl would join in the first instance. It was beueved
that the rest would eventually join. It had been agreed that

the railway companies should have small representation on
the propo.sed Board, w'hich in that way would have the benefit

of the co-operation and a.ssistance of their technical experts.

The Corporation had considered it of the utmost importance
that the Joint Electricity Authority .should not in the initial

stages be overweighted with capital outlay ; it therefore did

not propo.se that the authority should buy out any existing

generating stations or interfere with the North W'ales Power
Co. in its existing operations. Hydro-electric generating sta-

tions involved a much greater capital outlay than steam
stations. In addition, there would be long lines of transmis-

sion through sparsely populated districts which would require

very little current, and the expenditure would have to be

incurred straightaway at present inflated prices. Therefore,

the idea of conveying electricity from the west to the east

would be entirely out of the question in the early stages.

In the meantime the demand for the current in the east was
very urgent, and it was believed that the soundest proposal

was that the east should at once be developed from an up-to-

date steam generating station .set up on the banks of the

Lower Dee, in conjunction with a series of hydj'o-electric

lo\>-fall stations on the Upper Dee. In the west the North
Wales Power Co. would continue to operate. Its transmission

lines would be gradually extended over the area, and as the

development proceeded, the extension from tlie east would
meet the extension from the w'est. In the Vale of Clwyd, the

southern area of Merionethshire, Montgomery, and a portion

(il Cardigan, there w"ere many soui'ces of W'ater power, and
the proposed authority would, as part of its early work, make
careful survey of these natural resources and a.scertain how
far they were capable of development on an economic basis.

The sclieme would encom'age the development of local efforts

such as those at Machynlleth. Dolgelley, and also near Aberyst-

wyth. Certain financial proposals were said to be ultra vires.

It was e.s.sential that the authority .should have a financial

backing, and provision .should be made to meet any small

deficit, imt there was no reason to fear the provision dealing

with that matter. If any deficit occurred during the initial

stages of the working of the scheme, provision was made to

enable the repayment to be made to the authorities out of a

re.serve funil, wliich could be built up from future surpluses

The North Wales Power Co. had lodged an iihjection. claim

iug that the. CheJtter scheme was funilaineatiilly unsouml
I'he. Deti J''ishery Board had als ade an objection (jii tlio

ground that the fishing would be ruined. 'Ihe ass<Mtiou jii tin-

ol)jection that the Chester hydro-electric works had prove<l

a detriment to the Dee salmon fi.sheries was not admitted.
Mr. Dick.son enumerated authorities in Cheshire which

supported the sfrheme, and .said that Wrexham borough sup
ported the policy of public control embodied in the Chesl. r

.scheme, hut did not wish that a steam generating station

should be erected unless the Coiiimissioners were satisfied that

it was absolutely necessary. It also desired compensation for

di.scarded generating plant, but that was not a proposal that

the promoters could accept. They were, however, .sjitistied

that the dilTerent authorities could lie supplied with electricity

in bulk at such a price as would enable Uiem to discard their

generating plant without undue loss. Connah's Quay Urban
Council contended that the administrative part of the scheme
was repulsive, and alleged that the technical portion of tlic

scheme was not conducive to a cheap and abundant supjily

of electricity. Khyl Urban Council desireil to iH?riM-tuat<- the

old parochial system. He gathered that the eastern district

suj>ported the principle of public control and favoured scheme
B. Several county coimcils were against i)uhlic control and
against .scheme B.

.\t this jioint the chairman intimated that only those
authorities and interests who had made repre.sentations on
the Chester scheme would be allowed to cross-examine wit-

nesses, w'ith the exception of the Ministry of .\gricuiture and
tae United Westminster Collieries, Wrexham, both of whom
had been unavoidably prevented from making such repre-

sentations.

Mr. E. Noel Humphrev.s, of Chester, who was for a year
the chairman of the Chester Corporation Electricity Com-
mittee, and who, since his resignation from the council, had
been co-opted as a member of the commiltee, then gave
evidence. He stated that he was until 191.S the managing
director of the North W'ales Power Co. His evidence-iu-chief

covered the points referred to in Mr. Dickson's oiH'ning, and
dealt with the changes in the scheme which had been made
as the result of negotiations and conferences subsequent lo

its being filed with the Commissioners. The propo.sed .loinl

Electricity Authority would at .fii'st comprise 74 members.
The financial clau.ses need not alaim any of the authoritii-s.

The North Wales Power Co. had been invited to all the con-

ferences that had lieen held, and there was power under the

scheme for it to come in.

In reply to the chairman, Mr. Humphreys said there was
a very serious fall in the rainfall in 1915, and that drought
would have been disastrous to the east portion of the district

had it then relied upon a supply from hydro-generating sta-

tions. .A committee representing the Che.ster Corporation and
other authorities had been negotiating with the (iovernment
to take over the steam generating station at the Covernment
factory. Queensferry, and an arrangement ua.s expected to

l>e concluded without delay.

Mr. Humphreys was cro.ss-examined by Mr. IlAurER, for

the North Wales Power Co. Asked whether he wouki ex|iect

a public control scheme to be adopted even if the ciirri'iit

supplied under public control was more costly than that

supplied by a private company, witness replied allirmatively,

provided the disparity were not too great. He would prcb-r

the private supply, assuming there were permanent giiaranleis

of quantity and price. He saw no reason why a publiclv-

coutrolled authority should not provide power as cheaply as

the Power Co.
Mr. l^LDESLF.y Jones, K.C.. who appeared for all the rail-

way companies concerned, except the Cambrian, inquired
whether it was proposed to make uniform charges for current

in all parts of the area. Mr. Humphreys replied that tlu'

sujiply was not expected as cheaply in the eastern area j>.

many consumers in the west were already getting it.

Eeferring to Mr. Humphreys's statement that this was not

the time to purchase generating stations, Mr. Jones asked
whether it was meant to purcha.se undertakings at a later

date. The witness replied that the North Wales Power Co.'s

scheme disclosed some capital outlay valuation figures aud_

estimates of expenditure, which—particularly the valuation'

figures—were considered by the promoters of the Chester
scheme iis inflated. It was not contemplated to purchase any
other generating stations.

Replying to Mr. A. Moox, representing the Dee Conservancy
Board, witness denied that the propo.se<l weirs on the upper
Dee. nine in number, would ruin the .salmon fishery oi the

river. The promoters had expert advice on that matter.

Mr. \V. O. Jones, clerk of the Anglesey County Council,
suggested that if his county joined the proposed electricity

district it uould not expect a better supply than was available

from the Power Co., and the witnes.s concurred. He could

not agree to priority of supply being given to areas not already
provided for.

The inquiry was adjourned.
The examination of Mr. Humplireys was resumed on

Wednesday morning when Mr. Cow'i.KV, of the Northwich
U.D.C., further questioned him as to wliether under the
scheme the County Council would levy the rate for any
deficiemy on the wliiile county or for any s|>ecific district.

Mr. Iliiinplireys said that in the case of a county council



Toi. 88. No. 2,267, febbitabt 25, 1921.] THE ELECTRICAL REVIEW. 235

it would be paid but of the general county fund. He was
not prepared to accept an amendment givmg urban authori-
ties the same faeihties fur coutractmg out as county councils.

Mr. ii. (J. Vincent, represeuting the North Wales quarry
owners, who, he said, were the largest users of electricity in

the district, asked the witue.ss if any local authority would
accept any financial responsibility. Un this point the witness
had no information to give beyond- what he gave in evidence.

The large consumers in the western ai'ea were not approached
on the matter further than mviting them to the conferences.
So far as the west was concerned, they did not propose to

carry out any operations.

How do you propose to cai-ry out your obligations in the
west?—We can help you to come to reasonable terms with
the Power Co.

Yes, but supposing you fail, what would happen then?
The Chaikman : If there was failure to supply there would

be legal power to remedy the matter.
Mr. HuMi'HKiiis said that under Section 14 of the 1919 Act

there were means of bringing pressure to bear through the
Commissioners on the Power Co. He could not conceive that
such circumstances would arise, as they were being supphed
ah'eady.

Mr. Johnson : Then I come back to the original point.

What advantage would it be for us to come in as a contributing
authority under this scheme? We should get our electricity

from the same source, and we should have the doubtful privi-

lege of contributing towards your deficiency when it occurs,
which we do not consider an advantage.—You would have that
under either scheme.
Mr. T. Amos Jones, clerk to the Rhyl Urban District Coun-

cil, said that his council objected to the scheme. He noticed
that the district would not be developed at the commence-
ment of the scheme. Mr. Humphreys said that it would be
left to the authority to develop the district later. He was
satisfied as to the estimated charges of IJd. to 2d. per unit.

They w'ere not prepared to insert a clause for a maximum
charge, as it generally became a minimum charge.

The Chaikman (to JMr. Jones) : If you join you will have
a voice in the direction of affairs.

Mr. Jones : And if we join we will be taking on an unknown
responsibihty. So far as Ehyl and Denbigh were concerned,
he said, the scheme was not a commercial proposition. Ehyl
was capable of generating its own supply, and could also

supply the district around if necessary.
I'he Chaikiian said the Commissioners would have due

regard to that wish. Pending developments, if places like

Rhyl desired to dispose of their surplus energy the authority
set up could consider it.

Mr. Netheksole, clerk to the Connah's Quay U.D.C., said

his council had decided to support the North Wales Power
Co.'s scheme with certain amendments.
Mr. Lawson TAiiLOR, town clerk of Wrexham, questioned

Mr. Humphreys on the proposals to scrap existing plant with-
out making any provision for meeting outstanding loans.

Mr. HuMPHiiEi'S replied that he did not think there was
any hardship. They would have the advantage of cheaper
electricity, which would make it a commercial proposition
to scrap the works rather than carry them on at a loss. It

was thought better to provide electricity at such a price that
places like Wrexham would find it cheaper to buy in bulk
than carry on their own works.
In replying to Mr. Williams, clerk to the Chester Rural

Council, who suggested that any deficit should fall upon the
consumer rather than the general ratepayer, Mr. Humphreys
said the latter arrangement was devised in order to give the
proposed authority better financial support, and to enable
money to be got on the best terms.
Mr. Cartwright, clerk to the Nantw-ich Rural Council,

said his council desired it to be made clear that those who
used the electricity should be made to pay for it, and that
the burden of any deficiency should not be put upon rural

areas which could not obtain a supply of electricity.

Sir Harry Haward inquired what authorities bad passed
re.solutions supporting the scheme.—No authority has dis-

tinctly supported the scheme except Chester.
In reply to questions as to what inducement Chester had

to offer the various authorities to come into the scheme. Mr.
Hdmi'HREYS said that by managing and owning their own
electricity the authorities would be able to control the price

and have the advantage of any surplus that might accrue.
He placed great stress on the authorities concerned taking
the financial responsibilities of the undertaking, and said that,

if possible, the rates should not be resorted to. The prospect
of a deficiency rate was somewhat remote.
The Chairman : With regard to the capital involved in the

scheme (£914,000). do you consider there would be any diffi-

culty in raising the money?—No;. of course it would depend
on the money market.
Replying to further questions by a Commissioner. Mr.

Humphreys said he was aw'are that the North Wales Power
Co. was not purchasable. On the other hand, if the Power
Co. wished to give a supply in bulk to other than authorised
undertakings in any local government area, it would have
to proceed by a special order from the Commissioners, or
alternatively, by Act of Parliament.
Can you realise what would he the relations betw^een the

Joint Authority and the North Wales Power Co. seeing that
they are not purchasable?—We hope it will be one of friendly

co-operation so that the area will get the fullest benefit.

The Chairman : There are apparently two things which
make you shy of water power—occasional drought and the
unrehability of transmission lines. If you were assured that
the water power was so develojjed as to make provision for

adequate storage so as to eliminate the risk of even an unusual
drought, and you were assmed by your technical advisers that
your fears as to transmission Imes were groundless, would
you then be prepared, if it were cheaper, to take your supply
for the eastern area from the water power?—Until experi-
ence has proved we are wrong we think not.

This ended the examination of Mr. Humphreys, who had
been in the witness chair about eight hours.
Mr. S. E. Britton, M.I.E.E., electrical engineer to the

Chester Corporation, was the next witness. Examined by
Mr. Dickson, he dealt with the scheme from its technical
aspect, and said that the development of electricity in the
district had been slower than it ought to be, owing to the
absence of power supply. A cheaper rate for electricity would
tend to increase the demand, as there were great possibihties

of industrial development, and also of the use of electricity

in agricultural areas in the same way as had taken place

in Herafordshire. The water-power in the area was of such
magnitude that if developed it would tend to economise the
generation of electricity in large quantities. The Chester
scheme embraced the utilisation of the river Dee by con-

structing low-fall hydro-electric stations and the erec-

tion of a steam generating station on the Dee, which would
act as a safeguard against failure of supply. He considered

it essential to prevent any risk of interruption of supply.

Dealing with the objections of the Fisheries Board, he said

that in the erection of the weirs on the Dee they proposed
to provide fish passes similar to the one in existence, and
there was no evidence that the weir was detrimental to the

salmon or salmon fry. \^itness also described the water
pow-er source in the Vale of Clwyd.
The Chairman : You heard the objection made by Rhyl that

they were able to look after the district themselves. From
the figures given in the Chester scheme the average cost per

unit was 6.794d. Prom what you say now the cost would be
reduced by about one-half if water power were utilised?—Yes.

Mr. Britton then went on to state that until they got their

proposed power station they would get the current they

required from the Queen's Ferry factory. He gave figures

of the expected consumption, and the expenditure of the

£914,000 involved in .the first period of development. The cost

of a six-wire transmission line would be £2,300 per mile,

and for a single line £1,800 per mile. The cost per unit at

first would be 1.369d., which would be reduced to 1.029d. in

five years. In the first five years the total cost would be

£472,650, with estimated receipts of £517,500.

The Chairman : So the net profit would be £45,000 after

all capital charges, new plant, and transmission lines had been

provided for?—-Yes.
Mr. Britton was then cross-examined by Mr. A. T. MnxER,

K.C., repiesenting the North Wales Power Co., on the pro-

poseii construction of the low -fall power stations and the

weirs on the river Dee, and as to the figures he had arrived

at in estimating the flow of the river, and the electricity that

would be generated, especially in reference to the fact that

in the summer the river had very little flow.

Mr. Britton described how he had arrived at his estimates,

and said he had caused gauges to be placed in the river at

various points.

At this stage the proceedings were adjourned.

Mr. Britton's cross-examination by Mr. Miller was continued

when the inquiry was resumed on Thursday morning. Ques-

tioned regarding the capacity of the proposed .new_ low-fall

plant to be constructed on the Dee, as given in his report

to the Board of Agriculture and Fisheries in 1919, he agreed

that the maximum was 6.505 kW and the minimum 929 kW,
the minimum being a seventh of the maximum, not a fourth,

as had been stated previously.

Mr. Miller then questioned witness as to his figures regard-

ing the maximum and minimum flow of the river, and witness

replied that the maximum was 75,000 cu. ft. per minute, and

the minimum was 11,000 cu. ft. per minute.

Mr. Miller : Can you tell me in arriving at those figures

which add up to 929 kW average per month minimum output

what efficiency factor over-all have you calculated on?
Mr. Britton : Over-all 65 per cent.

Mr. Miller : Plave you got before you the details of that

over-all efficiency, because I desire to challengeit?

Mr. Britton : No ; I have not the details here in connection

with the scheme.
Mr. Miller : My experts put it down under the low-water

conditions which are. of course, special ones, at 33 per cent.

Mr. Britton : I must challenge that until I am satisfied

it is correct.

Mr. Miller : It is a very serious difference, and I must
inquire into it a little. These are, I assume, your sf«ps.

First your turbine, then your gearing, then through the gear-

ing to the direct-current generator and over the direct trans-

mission lines which go into the motor generator at the central

station, passing it to the step-up transformer, which delivers

your current. Are you able to tell me what your allowance

IS for each of those items, starting with the turbine and taking

them in order?
.

Mr. BRnroN : Including the turbine, gearing, and direct-

current generator, 65 per cent.
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Mr. Miller then put a, series of questions with a view of

challenfjing this figure, when the cbairiiiun interposed, and
remarked :

" I do not want for one moment to protect the
witness, but the Commissioners have very full opportunities
of examining such etiiciency curves as you refer to. and are
able to check them. Your point, Mr. Miller, is with only one-
seventh of the flow the efficiency of the six stages to which
you refer, from turbine to step-up transformer, will not be
as high as 00 per cent., which the witness has stated, and
that, in fact, it will not be higher, in the opinion of your
exports, than 33 or 35 per cent. I have made a note of that,

and we will pay particular attention to the point. I would
like you to give us this if you will. If your experts give the

opinion that the 33 per cent, is for the six stages, would you
give it for the three stages. That is, for the turbine, the

gearing, and the direct-current generator, so that we may
have a comparative figure with the G5 per cent."
Mr. Miller : 1 will get that worked out for the three stages.

As they stand separately they are 55 per cent, turbine, 95 per
cent, gearing, 85 per cent, direct-current generator. The direct-

current transmission we put at about 98 per cent, efficiency,

the motor generator at 81 per cent, efficiency, and the step-up
transformer at 95 per cent, efficiency.

The Ch.4IRM.4N : I suggest there must be some little mistake
there ; if you suggest that for a direct-current generator with
that p.articular load the efficiency is only 85 per cent., can
the motor generator be as high as 81 per cent.?
Mr. Miller : I will ask my experts to consider that. The

total worked out on all these calculations will be 33 per cent.

Mr. Miller : In regard to >'our i't«.000 outlay on a small
station in the Vale of Clwyd. you place the kW capacity
at 1.000 in 1980. Is that the demand which you expect to

supply from the Vale of Clwyd?
Mr. Britton : That is the figure as to the potential supply

of the district. After further technical questions on this

point, the chairman interposed ajid said : May I put this

question to you? In your scheme you have not made any
provision up to 1930 for any connection between Rhyl and
the Vale of Clwyd hydro station with any other part of the
general transmission system in the eastern district.

Mr. Britton : That is so. the figures do not include a con-

necting link between the river Dee and the western district.

Questioned bv Mr. Miller as to the cost set down in the
scheme for producing 15.300.000 units, fuel would cost ^623.900.

and the cost would be .37.5d. per unit generally, Mr. Britton
replied that the cost was based on 2d. per unit generated for

coal at 3os. per ton.

Mr. Miller also questioned the witness's figures of a capital

outlay of £1" 10s. per kW. and asked for the detailed figures,

which the town clerk of Chester promised would be supplied.

In regard to the item .f'28.875 for capital charges which
was questioned, the chairman ^winfed out the figure was based
upon the tableg for loans which the Commissioners invariably
grant, the amount of interest being 7J per cent.

The Chairman : Supposing that it be a fact that there is

surplus water power which can be generated in the west and
which cannot be wholly utilised in the west, and supposing
as you have said that the transmission lines can be erected at

such a cost that energy can be economically delivered to the

east, is it your opinion as an engineer, and would it not be
your wish as one of the promoters of this scheme, that such
transmission lines should he laid as soon as possible and the
energy supplied to the east?
Mr. Britton : Certainly, sir. The whole point is. we are

not in a position to ]iut forward an opinion on that particular

point, as we have not the detailed information. There is

nothing else in it. If it can be shown that the west can
generate large quantities of power there and send it to the east

at a proper charge, we are quite prcjiared to say it would be
the proper thing to do, but that is the point—we have not
the information. ,

Mr. TvLDESLEi' Jones, K.C. on behalf of the railway com-
panies, then cross-examined Mr. Britton, and said he wonid
like the witness to explain what this paragraph in his scheme
meant :

" The electrification of railways is considered an im-
portant national matter, and having regard to the exceptional

circumstances existing in this district for the generation of

cheap electrical energy this is worthy of early serious con-

sideration."

Mr. Britton : First there is a coalfield in the area, adjacent

to a river, enabling a steam generating station to be put up
.and electricity produced in very large quantities at a very low
rate. Then you have the water power, as submitted by the

Power Co. in the west. Those two conditions. I think, are

peculiar, and do offer facilities for generating great quantities

of electricity for railway electrification.

In replying to further nnestions by counsel, the witness ad-

mitted that at present Chester was only able to carry its

load by means of a batt<>ry and occasional overloading of the

plant. He also adnaitted that Chester would not Transfer its

hydro-electric station to the proposed Joint Electricity Autho-
rity, but would use it itself.

Mr. Jones also elicited the fact that it was proposed to lay

123 miles of mains in the first period of development.
Questioned as to the operating costs, the witness said the

figures were based upon actual experience of the running
costs of the installation at Queensferry.

{To be continued.)

CORRESPONDENCE.
Litttrt recnvtd by ui afttr 5 P.M. ON TUESDAY cannot appear until

tht following week, CorrespondtrUi iKould forward their cummunv-
eatiom at t/i4 earliett posnole moment. No letter can be published
unleit we have the loruer'i name and addrett in our poisettitm.

The Reduction in Price of Lamps.

I should like to associate myself with the remarks of Mr.
K. J. Scarborough in the last issue of the Electrical Kbview,
and to say that i also have written the E.L.M.A. and notified
them that until I obtain a rebate for all lamps in stock ou
i'cbruary 1st. 1921, I will sell no more T.L.A. lamps.
The remedy is in our hands, but only by concerted action

shall we obtain satisfaction.

If all other retailers so affected will adopt the same plaa
we shall get the rebate. The travellers will soon be round,
and when they find their usual orders missing, they, too,
will no doubt press the matter.

C. Culmer Hodges, A.M.I. E.E., A.M.I.Mech.I:.,

Electricity Works, Dawlish.
February loth, 1921.

1 should be glad if you could find space for a few words in
reply to your correspondents' comments, regarding my letter
on the reduction in the price of lamps. Your correspondent
Mr. Kudd's suggestion of a clearing house would have left

no room for complaints, although even a month or two's
notice to the trade would have given retailers an opportunity
to arrange their stocks.

As regards your correspondent " Lamp Salesman," one
would appreciate his reply had he come out into the open
and revealed his identity instead of hiding behind a nom de
yuerrc. However, the reason is obvious. But he has for-

gotten that at the time when the price of lamps was increased
there were more important things to Ije done than sitting
m an office or selling lamps behmd a counter; hence 1 had
no stocks to increase in value, and no cheque to forward to
the lamp manufacturers, so that Mr. Salesman can now be
convinced ou that point with greater amusement on seeing
that he has fired a blank shot. But even it the increased
value was given to the trade at the time, no doubt the
retailers' stocks were low" owing to war demands, it was the
makers, and not the retailers, who reaped the harvest. And,
after all, the average 25 per cent, discount off E.L.M.A. lamps
IS not a great proposition when breakages in stock, complaints
of premature failures, &c., are considered. Since my first

letter I have received several letters from contractors and
retailers each stating that they have communicated with the
E.L.M.A., who have not at present even had the courtesy
to reply.

Probably this is mismanagement.
R. J. Scarborough.

North Finchley.
February mh, 1921.

Wiring in FerroXoncrete Factories.

The use of ferro-concrete in the construction of buildings
opens out new problems in the matter of distribution and
wiring systems^ and I think it would be of general interest

to have the opinions of others as to which is the best system
to adopt in factories, built on this principle.

It is held by some engineers that the use of §teel tubing in

any form, screv\ed or otherwise, is bad practice, and wood
casing, of course, is out of the question. C.T.S. cables strike

me as being rather too unprotected for general use, although,

of com'se. ideal for some classes of work, and there are several

metal cased wdring systems which no doubt have their sup-

porters. Among the latter is the concentric systern with
earthed outer, which can, of course, only be used on systems
not connected to a general or central station supply.

It would be interesting to have the experience of users of

this system with special regard to its reliability and fire-

proofness.
Inquirer.

February 16th, 1921.

Shop Displays.

The letters under the heading of " Shop Displays " have
greatly interested me, particularly those criticising the Elec-

trical Contractors' Association.

I am absolutely certain that all electrical contractors outside

the association do not realise the tremendous work that has

been done by our united efforts, particularly during the last

three years.

They may have been misinformed, like myself, as to the

integrity of our leaders. My only regret is that I listened

to the tales of a certain wholesaler's traveller (whose name
I still remember) instead of seeking direct information myself,

and was thereby unduly influenced against the association

for some years.

Since joining about four years ago, I have got to know a

large number of our members, and find them, particularly

our leaders, exceptionally capable and square, dealing men
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who are out for the general advantage of our section of the

electrical industry.

I feel heartily sorry for contractors who are qualified and
have not joined ; they are losing more than they reaUse. and
if I can personally give useful information to any of them I

shall be delighted to do so.

H. T. Young.
London.
February Uth, 1921.

Charging Batteries for Motor Cars.

With reference to our communication re battery-charging
plant in motor garages, I would point out to your correspon-
dents that om- correspondent perhaps did not make himself
as clear as he might have done.
What we actually require is a charging system which elimi-

nates the loss by heat or light when using a resistance or

bank of lamps. I already have a good system for charging
with resistance so that the whole current consumed equals
the battery which takes the highest current. This, however,
is not what we require, and we should be glad to hear from
makers who have a system in which neither a motor genera-
tor, nor resista'nce, nor banks of lamps are u.sed in reducing
the voltage from the main.

W. Evans,
FAectrician, Rootea, Ltd.

Maidstone.
February 16th, 1921.

A Question of Ethics.

What appears to me to be an unusual breach of advertising

ethics appears in your current issue. In the advertisement
pages {i.e., page 57 of the Supplement) is a quarter-page ad-

vertisement drawing attention to a " write-np " and giving the
page number in your news columns on which, it may be found.

I am not a bit concerned commercially in any type of the
machine advertised, but I am concerned in keeping advertising
free from base suggestion by its traducers. Thus, while I

am justified in asking it this new departure is to be taken as

a part of your future policy, I am hopeful that a slip has
been made which will not be repeated.

Editorial comment should be quite independent of any
advertiser, and, in my opinion, it is both bad for a journal

and for advertising generally, when such evidence, of prior

arrangement between the advertiser and the journal appears
in its columns.

W. A. Moore.
London.
February 2ind, 1921.

[We are indebted to our correspondent for drawing atten-

tion to this incident. We think it is well known throughout
the trade that we hold very strong views regarding the

absolute necessity for the completest possible independence to

be maintained with regard to editorial contents. The insertion

of the reference was not sanctioned either by ourselves or by
our advertising manager, and steps have been taken wlijch.

we hope, will render a repetition of the incident impossible.

—

Eds. Elec. Eev.]

A Flashing Problem.

Some time ago two 40-h.p.. d.c, shunt interpole motors,

both of reputable English make, were moved from one factory

to another part of the country ; both motors had worked
satisfactorily at No. 1 factory, and on starting up after in-

stalling at No. 2 factory ran sparklessly until nearing full

load, when both sparked violently. The voltage in both cases

was 440. The insulation on test was O.K., also a drop test

on shunt and interpole coils showed a perfect balance. Nothing
would correct this faulty commutator until the interpole cir-

cuit was reverhsd. To do this, the short lead of copper tape

from the interpole coil to the -I- brush arm had to be
lengthened to reach the terminal block, -showing clearly that

the original connection was as intended by the test bed results

of the maker. Further, the motors had developed their full

rating at No. 1 factory. The motors never gave trouble after-

wards, but I never satisfied myself why this alteration was
necessary, and should like to hear of any similar experience

on the part of any of your readers.
Inquirer.

Referring to " Dense's " letter in the issue of February
11th and the several replies thereto in the succeeding issue,

perhaps the following comments may help to clear up the

difficulty.

Since the motor runs in one direction sparklessly, it proves

that it is not loaded in excess of its commutating power, and
that the brushes are of a quality fit to give good commutation
results provided the flux element is correctly adjusted.

The fundamental principle underlying correct commutation
is that when certain coils of the armature pass from a magnetic
zone of one sense to a zone of an opposite sense, during
which time the commutator bars to which they are imme-
diately connected are passing beneath a set of brushes, the

current in these coils must be reduced to zero, reversed, and
built up to an equal strength in the opposite direction.
To bring this about, the bru.shes are rocked to a position

such that during the time the coils are shorted by them,
the coils are being cut by a fringe of flux sufficiently strong
and of such sense as to build up the necessary reversed current
in them before their commutator bars emerge from beneath
the brushes.
The position of this fringe of flux tends to vary with every

change of current in the armature, and in order to keep the
coils within its influence the brushes must be suitable rocked.
The function of the interpole is to compensate for this

tendency of the flux to move, and by so doing allow of a
fixed brush position.

It would appear that when " Dense's " motor runs spark-
lessly it does so not solely by virtue of the influence of the
interpole, but only partially so, and the discrepancy is com-
pensated for by adjusting the brushes so that the coils catch
up. so to speak, the aforementioned fringe of flux.

To make the interpole function properly, its flux strength
must be so proportioned to the flux due to the armature
ampere-turns that the resultant flux of the interaction of

armature and field fluxes will remain at a fixed angle.

If " Dense " will try varying the strength of his interpole

flux (as suggested by Mr. Kinch), I think he will find therein

the solution to his difficulty.

E. Brown.

London.
February Wth. 1921.

I desire to thank you for your courtesy and your correspon-

dents for their very interesting letters re the above. I have
acted on several of the suggestions mentioned, but after I
have had an opportunity of looking further into the matter
(which may be some little time) I will have pleasure in com-
municating with you if I succeed in solving the problem.

Dense.
February 19th, 1921.

[This correspondence is now closed.

—

Eds. Elec. Rev.]

LEGAL,

F. HoLBROOK & Co. V. P. P. Buss & Sons.

Mr. Edward Pollock, one of the High Court Official Referees,

on February 16th concluded the hearing of this action, in which
plaintiffs, electrical engineers and contractors, of Foster Lane,
Cheapside. claimed from defendants, builders, of Rudolph
Road. Bushey, the balance of an account for an electrical in-

stallation put into a house called " Oaklands," at the .\venue,

Bushey.
Mr. J. B. Matthews, K.C., with Mr. Abinger appeared for

the plaintiffs, and Mr. A. Powell, K.C., was for the defence.

Mr. J. B. Matthews, stating the case for the plaintiffs, said

that it was really a trade dispute between tradesnien doing

similar business as to the cost of doing certain work in relation

to the fitting up of a private house with an electrical instal-

lation. In April of last year the defendants were doing certain

building work at the " Oaklands," into which a lady named
Giffard was anxious to move, and plaintiffs received from them
a telephone message stating that they wished to have some
electrical work done, and in the course of the conversation de-

fendants said that it was a job which ought to cost from

£.50 to MO. Mr. Holbrook went down to the place and saw

Mr. Cyril Bliss, who had the matter in hand. On going over

the house and seeing what was required, Mr. Holbrook told

Mr. Bliss that it certainly was not a £60 job, and how much
it would cost it was not possible to say. It was costly work,

as the wires were to be cased in steel tubing laid not on the

surfaces but in chases to be m.ide in the w-alls. The work was

put in hand, and the result of the anxiety of the lady to get

it done quickly was that men had to work night and day

which involved extra outlay for labour at overtime, and while

the work was in progress Mrs. Giffard wanted a good many
things done in a way different from that which was originally

intended. Indeed, said counsel, she exercised a lady's privilege

of changing her mind and having things restored to the

original condition after she had altered them. Bevond the

electrical in.sta!lation for -lighting there was an establishment of

points for the purpose of radiators being fixed, and there was a

special estimate for the rewiring of the electric bells. The end

of it was that the total amount nf the work, including a costly

list of fittings chosen bv the lady or her husband r-ame to

£175. against which there was a cash credit of £M9. The

plaintiffs, however, arrived at the balance of £96 bv making

the largest possible concessions in favour of the defendants.

The issues to be tried, said counsel, were two : First, thnt_ there

was a contract that the work should be done for £6n._and

secondly, there was a question r.nised with regard to the wiring

of the bells. It seemed that the working did not turn out

satisfactory, and it was found by plaintiffs that water had got

into a portion of the work, but fnr that plaintiffs were m no

way responsible. Defendants further said that the work was

not done so well as it ought to have been done, and in respect

of that they made a small counter-claim of some £14.
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Plaintut gave evidence in support of the claim, and wit-

nesses were called to testify to the details of the work done,
with additions occasioned hy alterations ordered by Mrs.
Girtard, the owner of the house. Several electrical engineers
al.so gave evidence as to the ellicieucy of the installation and
the moderation of the prices charged.
For the defence, Mr. Kobert Uiitard and Mrs. Gu'iaud, the

occupants of the house, were called, and while complaining of

the cost of the work, asserted that the bells were left in a
defective condition. Mrs. GiiVard denied that she had caused
a great deal of extra work, but admitted that she had caused
alterations to be made after the lights had been fitted.

Mr. OvHiL Bliss, who had charge of the work at Oaklands,
stated that he left the work of electrical installation entirely to

Mr. Joseph llolbrook, and took no responsibility for it. Mr.
llolbrooks price of £60 was not. he said, to include the cost

of the fittings, and the order for putting in the wires for the

bells was given afterwards. When the bill was sent in it was
three times as large as he expected, and when he took it to

Mr. Gitfard he told him how disgusted he was at having to

ask for so much money. Accounting for what he termed the

heavy charges for labour, he said that at starting there were
four men walking about the building aud doing nothing but
mark the walls with crosses during the whole of one day be-

cause they had brought no materials with them, aud the
materials were brought down in " dribs and drabs " at differ-

ent times.

In cross-examination he said he told plaintiffs that it was
a heating as well as lighting job of '28 points, but it turned out
that there were 'Si points for lightiug and four radiator points.

He admitted that it was not true tio say that the men came
down without any materials, because they did bring a bag
down with them. He was thoroughly disgusted with Mr.
Holbrook's charges, but in a postscript to a letter he had told

them that he would pay their bill as soon as he obtained a

settlement from his chent. He said nothing about excessive

charges.
Expert evidence was called on the question of the alleged

excessive charges, and in the result

The Official Referee, in giving judgment, said that ^50
had been paid into court, and the question was whether that
was sufficient to cover plaintiffs' claim. When Mr. Holbrook
went over the premises he said the job was quite different

from that which he had expected, and it could not be done for

£60. He declined to give an estimate. There was no mention
in any letter that there had been an agreement to do it for

£60 or any other amount, nor was anything said about it

when plaintiffs pressed for payment. He (the Referee) could

not help coming to the conclusion that the evidence of Mr.
Holbrook was right and the evidence of Mr. Bliss was wrong.
As to the prices, there were great differences of opinion, but
that was what must always be expected where experts were
called. A detailed account had been sent in, and no one had
been able to say that the materials charged for had not been

used, aud no one had taken the trouble to ascertain whether
the charges were excessive. Mr. Holbrook had, however, said
that the charges \yere fair and reasonable, and he could not
accept the suggestion that there had been any overcharge. A
ciin.siderable amount of time had been .spent over the suggestion
that the use of .slip-sockets was wrong, but there was abundant
evidence to show that they were used almost universally. As
a result he found that the plaintiffs had made out their claim,
and there must be juilgment in their favour, the £50 paid into
court to be paid out to them in part satisfaction.

.Judgment was accordingly entered for the plaintiff, with
costs on the High Courts scale.

Watson, Marsh & Co. (Hampstead) v. Cohen.

In this action, which was commenced in the Chancery Division
by Mr. Justice Eve on February 16th, and concluded on the
following day. the plaintiffs, according to Mr. Clayton, K.C.,
who appeared for them, sought to obtain an injunction to
restrain the defendant from committing a breach of an agree-
ment entered into in August, 19J7, in which there was a
covenant that he should not, for a period of five years from the
completion of the purchase by plaintiffs of a business at
Golders Green Road which he had sold to them, carry on or
<'ngagc in the business of an electrician within a certain radius
</f Golders Green Road. Defendant, however, who was now
trading as an electrician at Cheap-side, in the City, had a house
near his old premises at Golders Green, and he there used
the same telephone number as he had used previously in his
business.

His Lordship, in the result, after hearing evidence, gave
judgment for the defendant.

Llanrwst Electricity Supply Co., Ltd.

Av the Festiniog County Court, last week, an application was
made on behalf of a petitioner for the winding up of this
company. Mr. Latimer Jones, of Llanrwst, appeared against
granting the petition. He stated that he represented four-
fifths of the value of the company's shares. Judgment was
reserved.

British Electrical Federation, Ltd.

Iv the Chancery Division, on February 16th. Mr. Justice
Astbury confirmed an alteration of the objects of the British
Electrical- Federation. Ltd. Mr. N. Greene said the company
did not carry on business at a profit. Its sole business was
protecting and assisting its members who comprised a large
number of electrical firms, and it was found desirable that
the company should act as trustee in respect of matters such
as superannuation pensions and debenture issues of its mem-
bers. The company not being a trading one had no creditors.

BUSINESS NOTES.

Bankruptcy Proceedings.

—

James Sheered Denley
(trading: as Denley & Co.), cycle dealer and electriciaTi, 69, Regent
Street, Cheltenhani. The following are creditors in this case :

—

Callender'B Cable Co., Ltd. .. i21 Wholesa'e Electric Co., Ltd. .. fU
General Electric Co., Ltd, .. 31

Charles Carlisle Thompson, 78, Salisbury Street, Kinsraton-
upon-HuU, plumber and electrician.—The public examination of

this debtor was recently held at Hull, The statement of affau-a

showed liabilities £295, against assets £14. Debtor a'tributed
his position to losees on contracts, illness of self and family, and
heavy household expanses. The examination was closed. The
followinfr are creditors herein :

—

Danby & Co., Ltd i'145 Singleton, Prank £ii
Darby, Ltd., Jas 37 Hnll Corporation Telephones .. 11
Morley, T. B 96 Bankers 10

J. V. Brll, electrical engineer, 21, North Bar Within, Beverley,
Yorkshire.—First met tin?^ March let, at Ofticial Receiver's offije.

Hull, Public examination, March Mth, at the Guildhall, Hull.
J. W. Gladwin, aleotrical engineer, Shelfiild, — Trustee, Mr.

C, Turner, 155, Norfolk Street, Sheffield.

Company Uquldations.

—

Mutual Electric Tru,st,
Ltd.—Windinef up voluntarily, LiqniSator, Mr. A, E, Wake,
Norfolk House, Laurence Pountney Hill, EC. 4, Meeting of
creditors. February 28th, at Laurence Pountney Hill,

Trade Annoancements.

—

The Dawson-Majtley Enqi-
NEBRING Co., of 24, Hatton Garden, London, E.C, I, desires to
receive catalogues from the electrical trade.

Messrs. A. W. Sainsb0Ry, Ltd., engineers and electrical con-
tractors, Sheffield, celebrated the firm's coming of age by removin?
into new premises built for them in Campo Lane (Sainsbury s

Buildings). The firm desire to receive up-to-date oatalosrues.

Tub Ironsides Co,, of Colnmbas, Ohio, U.S.A., has just estab-
lished an agency in this country for the sale of the Ironside roll

neck and gfar shield greases, which are extensively used in U.S.
rolling miUs. Mr. John Hanlon, 6lA, Bold Street, Liverpool, has
been appointed sole Europ-an agent fpr all the Ironside specialities.

Messrs. Clew-orth, Wheal & Co., Ltd., of Ca%tleton, Man
Chester, manufacturers of air filters, coolers, humidifiers, &o.. are

now represented in the London district by Messrs. Williams, Pell

and Baring, of 5, Chancery Lane, W.C. 2.

Catalogues and Lists.

—

The Premier Accumulator Co.,

Ltd., Cattle Market Road, Norkhampton,—A well-illustrated cata-

logue of accumulator batteries, giving a number of views of

installations. Fully priced.

Messrs. Hamnett & Andrew, 127, Grosvenor Street, All Saints,

Manchester. List 72.H, giving particulars of a number of insulating

materials, including fibre, ebonite, mica, silk and cotton.

Messrs. Isaacson & Brown, Ltd., 39, Furnival Street, Holborn,

E.C. 4.—A priced ard illustrated leaflet of " Bettalite " bowl fittings.

Messrs. S. Smith & Sons (M.A.), Ltd., 179-185, Great Portland

Street, W. 1.—Literature describing the " K.L.G." spark-plug, and
giving details of a competition being organised among users of this

plusr.

Fuller's United Electric Works, Ltd., Iddeslcigh House,
Oaxton Street, Westminster, S.W, 1,—Lists \o3, 91, dealiEg- with
dry batteries, giving dimensions aud prices ; 95, miners' > lamp
aoonmulators— describing manufacture ; 97, price list of plaletypR

lighting accumulators ; and 104, illustrating and describing

Fuller's patent inert cells,

Messrs. Spalding & Hodoe, Ltd., Drury House, Russell Street,

W.C. 2.—Illustrations of various types of motor-lorries.

The General Electric Co., Ltd., 67, Queen Victoria Street,

B.C. 4.—Leaflet Xo. 2,641, illnatratiug and describing the
" Klersite " dynamo for lightinsr commercial vehicles. Installation

Leaflet No. P"2,450, an illustrated description of a 1 7.">0-k'\r.\ low-

speed alternator for a water tnrbire. Pamphlet No. F 2,475, a price

list of " Suporlux" ornamental glassware for lighting
;
priced and

illustrated.

Simplex Conduits, Ltd., Garrison Lane, Birmingham.—An
illustrated booklet giving constructional details of the " Plexsim
Royal " electric vacuum cleaner. Priced.

Hart Accumulator Co., Ltd., Marshgate Lane, Stratford,

E. 15.—A price list of a number of types of " Hart " starter and
lighting Datteries,
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Swedish General Electric, Ltd., 5, Chancery Lane, W.C. ?.—
Stock "ListB Noa. 28 and 29, dealing reapectively withd.c. type "K "

mo'.ors and single phase 'Century'' moto:8, and two- and three-

phase motors. Fu'ly priced.

Messrs. BRncE Peebles A: Co., Ltd., E3ingbursrh.
—"Les Con-

Tertisseura en Cascade ' Peebles,' " Brochure F 20, an illustrated

list (in French) de.ilingr with the construction and applications of

"Peeblea ' converters.

The Electric Heating Co., George Street, Croydon.—An illus-

trated and priced pamphlet dealing with " Elect irons, including

a tailor's "goose ' type.

Messrs. E Brook, Ltd., Empress Works, Huddersfield.—List 53,

giving details and prices of Brook three-phase mine motor?.

Messrs. Marsh .-'c Sanderson, 35, Station Road, Oaaett, Torka.

—

An illustrated leaflet describing " M & S ' safety switch CDvera for

protecting switches from mechsinical damage.
Messes. Siemens Bros, k Co., Ltd., Caxton House, Westminster,

S.W. l.^A new supplement (Xo. 3) to the firm's catalogue of wire
and cable (No. 532), dated February, 1921, and giving prices, &c ,

of cabtire sheathed cable and flexibles.

Ebith's Engineering Co., Ltd., 83, Kingsway, London,
W,C, 2.—A 24 -page well-produced booklet fully illustrating and
describing Erith-Roe three-stage combustion stokers, supple-

mentary firing with waste gases, mechanical coal-handling and
stoking for vessels, and Erith's feed-water heater and purifier.

The Waltham Manufacturing Co., 2, Jackson Road,
Holloway, N.—Pricedjeaflet dealing with lantern arc lamps.
Messrs. Todman, Rtall & Co , Ltd., 3.S, Grosvenor Gardens,

Westmicster, S. W. 1.—Illustrated and priced catalogue describing

the general con8tru;t'on of " L W " dynamos and motors, and
giving h.p, or kW and various speeds.

Swedish Foreign Trade.—According to the foreign

trade returns of Sweden, the imports and exports in the past i,wo

years includtd the following :

—

Imports,
1919. 1920.

Electrical generators, motors, stators, ac- Tons. Tons.

cumulators, Sec 4,088 12,716

Safety apparatus, rheostats. &c 428 791

Glow lamps 215 262

Electricity meters 3,864 4,367

Exports. isw- i920.

Tons. Tons. •

Electrical generators, motors, siatore, kc. ... 11,330 18,190

Telephone and telegraph apparatus 10,022 10,675

Steam turbines ... ... ... ... ... 3,4.S5 3,793

Hydraulic turbines and water-wheels ... 1,358 1,086

For Sale.—By direction of the Disposal Board, Mr. C. D.
Phillips will sell by auction on March 10th, at Swindon, machine
tools, electrical plant and fittings, &c. On March 15th, 16th, and
17th, at Newport, Mon . machinery, office furniture, and canteen
equipment, and on March 22nd and 23rd, at Bristol, a quantity of

shipbuilding plant, electric generators, motors, cables, kc, lying at

Beachl y, Portishead, Portbury, Bath, &c.

Messrs. J. Pearce Pope & Sons will offer by auction on March
11th, at the National Filling Factory, Quedgel«y, GIos., plant,

machinery, building material, &c.

Beckeoham Urban District Council Electricity Department has
for disposal one 120-kW Belliss-Fowler alternator and exciter.

Wolverhampton Corporation Electricity Department has for dis-

posal eight steam driven "E" type underfeed mechanical stokers,

with hoppers. &c. See our advertisement piges to-day.

We have received a catalogue of motor accesaories which are
being offered in a special clearance sale by Messrs. S. Smith & Sons
(M.A.), Ltd., until March 7th.

German Firms in Lnxembarg.—It is reported that the
Siemens-Schnctert Co. proposes to follow the example of the
A.E G. and establish a branch in Luxemburg.

Exhibition at Algiers.—An Exhibition Fair will be held
at Algiers from April Ifith to May 8th. This exhibition will be
installed on a site of about 10 acres in a suburb of the town. The
principal exhibits wUl comprise food products, various industries,

native industries, textiles, metallurgical industries, &c., automobile
and motor-culture industr es. Application for stands and all

information should be addre-sed to Mons'ear C. Granier, 1, Boule-
vard de la Republique, Algiers. We have received a copy of the
prospectus.

Competition in Portagal.
—"Conditions of sale" are an

increasingly important factor in trade operations with foreign
countries, in view of exchange and other difficulties. Attention
ha? already been drawn to complaints at the stringent terms
required by British manufacturers in comparison with those of
other nations, and particularly of Germany, and to the consequent
danger of loss of trade. The following instance, quoted by the
F,B.I representative in Portusai, p'ovea yet aiiain the urgency of
the question. An important Portuguese company recently invited
tenders for the supply of machinery of which it was in need.
The British firms tendering asked for half payment with order
and the remainder on shipment of the goods The order was
finsilly placed with a Germsn firm in Spain whose terms were far
more favourable. The machinery was delivered by this firm, and
had been for three weeks on the wharf before any question of pay
ment arose. A member of the Porlugnese company then called on
the G-rman firm a id was informed that a- the S.anish exchange wa3
80 bad at present for the Portugnef e firm, they werj quite willing to
await payment nntil it was more favourible to the purchasers —
Bulletin of the F.B.I,

A New German Development.—A further movement in
the German electrical industry is impending, as a result of the
announcement that the A.E.G.,' of Berlin, and the Linke-Hofmahn
Works, of Breslau, have decided to enter into a community of
interests by means of an interchange of shares for 30,000,000 marks.
The former will make a new issue of shares for 30,000,000 marks
for this purpose, even if the emission should not assume larger
dimensions, while the share capital of the latter is to be raised from
64 millions to 120 millions ot marks, so as to effect the interchange
and for other purposes ; and there will be a mutual election of
directors on each company. As cue of the largest locomotive
works in Europe, the Linke-Hofmanu Co. entered into a close con-
nection with the Lauchhammer Iron and Steel Co. in 1920, and
thus became tissured of a supply of raw materials. The trans-
action with the A.E.G., which has been aimed at by the latter for
some time past, is understood to have in view unity of action in

connection with electric ra'lway problems which are pending' in

various countries in Europe. The Breelau Works are considered
suitable also for the construction of electric locomotives and
w.agons, while the A.E.G. would be a large customer for the
former's special manufactures, which apart from steam locomotives,
include oompreaaors, winding engines, turbines, kc.

Lead.—In their report dated February 19th, Messrs.
James Fobster & Co. state :

—
" There has been a fair amount of

business this week, chiefly for prompt, but makers of red, white,
and shcit lead report that the demand from the building trade is

very poor, and worse than it has been for some months past, which
is somewhat surprising, in view of the building which is going on.

On the other hand, the electrical cable trade is well employed, and
is likely to remain so for months ah', ad, ExpDrt is stagnant,"

Ex-Setvice Men's Baziar.—An Ex-Service Men's Indus-
trial Bazaar has been opened at 52. Conduit Street. London, W.,
and is full of interesting and useful things, says the Daily Nen-s,

including a pleasing display of art lamps and electrical domestic

apparatus.

Key ladustries.—The Birmingham Post, in a forecast of

the Government's new Trade Bill, designed to protect key industries,

prevent dumping, and remedy the disturbance caused by collapsed

exchanges, says it is possible that the measure will be introduced

into the House of Commons for a formal first reading this week,
" The scheme proposed by the Board of Trade is that an import
duty shall be place! on the goods sent from countries with
collapsed exchanges, not with the intention of cutting out com-
petition, but to give our manufacturers a fair chance with the

home markets. The duty, which will seek to establish a parity

between the price of the imported goods and the price of the home-
made goods, will rise or fall with the exchange rate, the variations

being arranged over a period of weeks, and not day by day. The
schedule of ' key industries included in the BiU will practically

be the sime as the schedule in the previous BUI introduced by Sir

Auckland Geddes when he was President of the Board of Trade,

The list includes at least two items of importance to the Midlands

—magnetos and hosiery needles—while fine chemicals is another

item in the schedule. While this part of the Bill ia very much the

same as before, the clauses dealing with dumping have been con-

siderably modified. The Board of Trade will not be given absolute

authority to deal with dumping, as would have been the case had
the previous Bill become law. and the safeguards provided will, it

is hoped, meet the objections of many Free Traders. The proposal

is that an independent Committee shall be set up to examine com-
plaints about dumping. This Committee wiU report its findings to

the Board of Trade, which has the authority to act upon the

recommendations made."

25 ih Anniversary.—We congratulate Messrs. Ernest
F. MoY, Ltd., of Greenland Place, Camden Town, N.W., on having

attained their 25th anniversary. In celebration of the event, a

company of nearly 100 sat down to dinner last Saturday, under the

chairmanship of Mr. Ernest F. Moy. After a programme of music

and song had been rendered, Mr. W. B. Dykes proposed " The
Firm," which he said was launched by Mr. Moy and a few gaUant

stalwarts in 1893. He referred to the great strides which the

firm hid made. The employes had put their backs into the work,

and were always ready to adapt themselves to circumstances.

They did not go to America for their foremen, they were all the

developments of the firm. The employes wished to express their

appreciation of the managing director, Mr. Moy ; and Mr. Dykes,

on their behalf, presented him with a cut-glass silver-mounted

tantalus. Mr. Moy responded. Mr. P. H. Bastie, one of the

directors, proposed " The Visitors, " and Major Tegetmeier

responded. Having watched the development of Messrs. Moy's

business since the day of small things in 1896, we wish them a

record of even greater progress and prosperity during the next

quarter century.

Patent Application.—Application has been made by

Me. J. D. Haworth for the restoration of patent No. 2,045, of

1915. for " Improvements in ehctric accumulators.''

Australian Prohibition of Bosch.— In June last the

Australian Commonwealth Government issued a proclamation

prohibiting the importation into the Commonwealth of magnetos

bearing the word ' Boach." The restrictions against the firm

which emp'.oys this title have now been extended, and all goods

bsaring the word 'Bosch" have been placed on the prohibited

list by the Depirtment of Customs.

—

Reuter't Trade Service

(Melbourne).
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German Electrical Trade.— The correspondent in

Oermauy of the Federation of British Indnstries has reported on
the pio^rc^s of Uermsa enKineerinir and electrical industries, and
in the issue of the liullttinut tbe Federation for February 15th,

tha foUowint; notes appear teKardiuff the electrical situation :—
" As a reauit of tne reauciion la the supply of coal to all

induitries, there has been a considerable incrcHSe in the demand
for electric power. In order to copa satisfactorily with this

demand the erection of Very large power stations on the caalfielda

themselves is becoming necessary. At Dortmund the various big

electiicity works of VVeetern Germany have lormed a Committee
to draw up a pian for the construction of a single Riant power
sttiion

" txp )« tradd is much britker than business at home. In spite

of the nc lit lall of tne mark praes in some branches of the elec-

tncil industry are ntiU so hijfh lh»t e»pjrts are only possible at

prices below those quoted for the home trade. Thus, the Official

L»bouc (Jiizette recently rt-purted that export business in the electro-

moto-, dynamo and transformer industry wos increasing, but that

all of It was done at very low prices—below those current in the

home market.
" Ihe ekctiic cable industry had a bad year during 1920. Goods

sold aOroad during the first six months did not total as much as

30 per cent, of the pre-war figure and daring the last half year

ftli below 25 per cent. Sa:es in Germany ceased altogether.
" Ihe position of the lamp industry was rather more favourable.

It has always been largely concerned with lorei^jn buyers, as about

half of ita total prewar production used to be sent abroad.

Germany's be^t marxeis in those days were Austria-Hungary and
Ru^8la. The Oarum-Gesellschaft, which is a union of the

Allgomeine Elektriz liitsgesellschaft, the Siemens-Halske Aktien-

peBellochatt and the Auer Gesehtchatt, now controls seven-eighths

of the German electric light bulb production. It appears to aim
at gaining a complete moiiopoly oi this industry. At the end of

192J this company obtained control of the largest German factory

making glats for electric buibs (the Lausitzer Glaswerke). It is

oonoequently in a very strong position for a struggle with the few
factuiies scul remain!.^ g cutside the combine.

' Generally speaking, the position of the electrical trade may be

considered mooerateiy good.'

Air Service to British Industries Fair.—Owing to the

enterprise of the Mercantile liuantiati, visiiors to the section of

the Fair at Castle biomwich wul be able lo save time by making
the journey by aerop.ano. An arrangement has been made with
Messrs. S. Inotoue «. Co., Ltd., for service during the period of the

Fair ; the aeroplane uscd will be the famous " Vimy" Bolls-Royce
'Iwin tngine Limousine Type de Luxe, similar to the mttchiue tliat

flew the Atlantic. Ihe sea-iug capac.ty is lor 16 patsengers, and
the jouruty will take under an hour. Ibe pilot will be one of those

whj iveie engaged ou the Loudon and Fans Feace Conlereuoe air

mail service. *uU pariiculara can be obtaintd trom the General
Manager, British Industries Fair, 'Ja, New Street, Birmingham.

War Office and Costings Clanse in Contracts.—At the

mee iug ol tne I'ixecuiive Uommiitce oi ihe FH I , on February 9th,

Mr. Stuart A. Uusaell made a statement which will be read with
interest by members concerning the V\ar Othcc attitude towards
the co8U;.g8 Oiause in teudeis. While other Government Depart-
menis nave agreed to eliminate this clause, the War Office has

himerto held out lor iis inclusion. Mr. Kuisell announced that in

the lUUbcr mauufactuiiug trade all coi-tractcrs had agreed to

Surike i-ut this clause from their tenders, and that the War Office

had accepted the situation.

—

Bulielin uj the F B.I.

Fire at Vlckers's Works.—The Sheffield Independent

states thit a fi.e broke oat in the electric welding department of

Measrs. Vickera's Brigblside Works, (Sheffield, on February i2th.

The welding shjp was entirely burnt out, the hardening shop was
damaged, and a l-ton Ciejiric vehicle was also seriously damaged.
The cust of the damage is estimated to be abjut £3,UuU.

Progress o( Peel- Conner Works.— Considerable pro-

gress la being made witn tne Peei-Uoauer telephone works at

Coventry, deai^ined tor the emp.oyment of 2,UUJ hands. The
premises are laid out for ihe proauction of the whole range of

apparatus required in the telephone industry, from a complete
exchange to a email domestic tet. The company is also engaging
in the making of ebonite and preparing it for various uses.

Trade Conditions in Australasia. — Current trade in

Victoria ia on a lair scale, despiLC the shipping dispute. Leather
prices are irregular. Trade in general meichandise in Sydney is

leas depieasfcd, and greater confidenod prevails. There are indica-

tions tbat in tome cases the bed-rock has been reached. In South
Austialiatiade is steady, but recent heavy arrivals of long-standing

ciders are restricting speculation. A review of business condi-

tions in Queensland during January shows that trade has been up
to the average, with a general decrease in prices. Trade in hard-

ware IS dull. There is every indication that the sugar-cane harvest

will be excellent. Trade conditions in New Zealand are very fair,

and demand on the part of consumers ia keen.

—

Renter's Trade
Service (.Meltourne).

Tne SiiUiiion in Germany.—The general report on the

indu .trial and economic sHuaoioj in Germany in December, 1920,

recently issued by the Department of Overseas TraJe, was sold

out witnin a tew dajs of puD.ication. A luriher euition has been

printed, and tue report (.Llmd. 1,1 U) can be obtained, price yd.

Ipjso free lujd-.) on application to the branches 01 H.M. fctatitnery

Office.

Coal Prices in the London Area.—The Board of Trade
has approved a scheme submitted by the London Coal Committee
for maximum retail prii-es of ccal and coke in the London area,

which will be published as soon as possible. The scheme follows
very closely the general lines of the Household Fuel and Lighting
Order, 1918.

The Electric Vehicle Committee.

—

The accounts of the
Electric Vehicle Committea of Great Britain for the year ended
March 31st l*st, show an income of £1,996, as against £888 in the
previous year. Expenditure, however, increased in greater pro-

portion, having been £1,978, compared with £778. The surplus
was thus £18—a large fall from the 1918-19 figure of £110. The
excess of assets over liabilities shown by the balance-sheet
is £149.

Irish Railway Electricians' Wages.—An Industrial Court
having heard an application by the Electrical Trades Union on
behalf of the train lighting staff, arc lamp trimmers, and wiremen's
helpers employed by the Great Northern Railway of Ireland at

Dublin, Belfast, and Dundalk, for payment of wages rates pre-

vailing in the respective districts, and for re-grading of carriage

men, decided that the weekly hour rates for the three gnulee should
be increased to :—Grade 1, 388. ; grade 2, 3.5s.

;
grade 3, 30s. ; these

rates to be subject to the addition of war advances of 33s. ijd a
week and the bonus of 12J per cent, on earnings. The decision

takes effect as from September 3rd, 1920. The claim for district

rates was ruled out.

A Committee on Patents.—The Lord President of the

CouncU has established an Inter-Departmental Committee on
Patents, with the following terms ol reference :

—
1. To consider the methods of dealing with inventions made by

workers aided or maintained from public funds, whether such
workers be engaged as lesearch workers, or in some other
technical capacity, so as to give a fair reward to the inventor, and
thus encourage further effort to secure the utilisation in industry
of suitable inventions, and to protect the national interest.

2. To outline a oouroe of procedure in respect of inventions
arising out of State-aided or supported work, which shall further

these aims, and be suitable for adoption by all Government
Departments concerned.
As at present constituted, the Committee consists of the following

members :

—

Mr. Kenneth Lee, LL.D. (chairman) ; Mr. 'W. St. D. Jenkins,

C.B.E., Admiralty, Director of Contracts ; Mr. F. E. Smith, O.B.E.,

F.R.S., Admiralty, Director of Scientific Kesearch ; Air Vice-

Marshal Sir E. L. Ellington, K.C.B., C.M.G., C.B.E., Air Ministry,

Director-General of Supply and Research ; Mr. H. W. W. McAnally,
C.B., Air Ministry, Assistant Secretary ; Mr. P. W. L. Ashley, C.B.,

Board of Trade, Assistant Secretary, Industries and Manufactures
Department; Colonel \V. H. D. Clark, O.B E., Board of Trade,

Assistant Comptroller of the Patent Office ; Sir H. Frank Heath,
KC.B., Department of Scientific and Industrial Research, Secre-

tary ; Mr. A. J. Stubbs, M.Inst.C.E., M.I.E.E., General Post Office,

Assistant Engineer-in-Chief ; Mr. II. H. Dale, C.B.E., M.D., F.R.S.,

Medical Research Council, Head of Department of Biochemistry
and Pharmacology ; Mr. W. J. Coombs, Ministry of Munitions ;

LieutCol. P. K. Lewes, C.M.6., D.S.O., R.A., War Office, Assistant

Director of Artillery ; Mr. P. Tindal Robertson, Barrister-at-Law,

Royal Commission on Awards to Inventors, Secretary ; Sir R. A.

Gregory, F.R. A. S., Editor of Xature : Mr. D. M. Kerly, K.C., and
the Hon. Sir Charles A. Parsons, K.C.B., LL.D., D.Sc, F.R.S.

The Secretary to the Committee is Mr. A. Abbott, to whom all

communications should be addressed at 16 and 18, Old Queen Street,

Westminster, London, S.W. 1.

Costing.—The following are the March arrangements of

the Institute of Cost and Works Accountants' lectures to be held

in the Hall of the Institute of Chartered Patent Agents, Staple Inn,

at 7 p.m. ;—March 2nd, 'Sjme Deviations in Costing Principles,

by R. J. H. Ryall ; March 9th, " Economics in Relation to Cost-

ing,' by Wilfred Grainger ; March 16th, " Some Ooservations on
the Proposed Amendments of the Workmen's Compensation Act
19U6,' by H. G. Simmons.

New Devices.— VV'e understand that the " Utility

"

electrical current limiter, the " Turner-Schattner ' selenium cell

automatic street lighting device, and some novel cooking apparatus

which MEssas. Eledtbical and Engineerino Development,
Ltd., have developed in the course of the last 12 months, will

shortly hi placed on the market.

The E.P.E.4. Award.—The Stockton Electricity Com-
mittee reported, at a special meeting of the Town Council, on
February 16th, the latest developments with regard to the dispate

with the E P.E.A., and recommended that, under the whole circum-

stances existing nationally, the conditions and schedule, as issued,

should be adopted. The recommendation was agreed to.

The threatened strike of the engineers at the Keighley power
station has been averted, as a conference between the Special Com-
mittee appointed by the Town Council and Mr. W. A. Jones,

general secretary of the E.P.E.A., resulted in the Committee agree-

ing to pay the men concerned in the dispute salaries in accordance

with Scale C of the Schedule, and, in the meantime, appeal is to be

made to the District Joint Boaid on the question of the grading of

the Keighley power station.

Calendar.—

M

kssrs. British Electrical Repairs, Ltd.,

of 24, Fennel Street, Manchester, have issued a wall calendar with
a bljck of daily date slips beneath a phitographio reproduction of

an armatuie badly in need of the strv.cea that they are ab^e to

rander.
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Social Events.—The third social evening of the staff and
friends of the Ediswan Electric Co., Ltd., at Bristol, was held

in the company's show-room there,'on 2nd inst. The district

manager, Mr. Fifield, presided over a company of about 70. A
varied profframme of music, &c., was provided, the " Ediswan Jazz

Party" fceingr one of the "star turns" of the evening'. Votes of

thanks were accorded to the chairman, artists, and oiganisers, for

their efforts in connection with these friendly gatherings.

On February 19th the town and country members of the staff of

Messrs. Drake & Gorham, Ltd., and Messrs. Drake & Gorham
Wholesale, Ltd., were entertained at luncheon by the chairman and
directors, at the Connaught Rooms. The company numbered some
250, and Mr. Bernard M. Drake presided. After an excellent

luncheon, followed by the toast of 'The King," Mr. Drake
delivered an impressive address with reference to the critical

times throu.;h which the country was passing. He held that the

future depended upon loyalty aid the suppression of Bolshevism,

with all that it implied. The cost of the war could only be paid

by hard work on the part of everyone ; but since the armistice a

spirit of self-seeking had pervaded the whole country. There had
been no fewer than 300 strikes —but not only the workpeople, but

also shopkeepers and employers had been to blame. Prices had
been forced up to such a ridiculous pitch that orders were now
scarce, and electric lighting was too dear, with the result that

unemployment was rife. The " Ca' canny " policy meant taking

money that had not bean earned ; it led to loss of employment,
and could not go on. They were up against the hard realities of

supply and demand, and foreign competition. Doles to men out of

work had to be paid by those who were in work, and the result

was excessive taxation. Capital and Labour—both manual and
mental—were all dependent upon one another. Since he started

the business -lO years ago (D. & G. was now 35 years old) he and
his colleagues had put the profits into the business ; the brain-

worker had worked well since the armistice, better than the

manual worker. Bolshevism was a mischievous propaganda

inspired from abroad, and it was the duty of every one of them to

stop it—not to leave that duty to the Government. If employers had
always treated their men well, and admitted them to a share in the

profits, the Trade Unions would never have come into existence.

Now they had the whip hand—it was to be hoped they would get

good leaders. The success of the Ford factory was due to the use

of machines, which enabled the firm to pay high wages and employ
15,000 men, none of whom received less than £1 a day (pre-war).

The power used per man in America and Germany was 3 h.p.—in

England only 1 h.p. ; they must make greater use of machines, to

secure good wages and cheap products. The studious man was not

allowed to earn more than the slacker, whom he was carrying on
his back ; there should be an inducement to every man to improve

his position. Payment by results was essential, and must come
about. He appealed to the manual workers to adopt broad views,

and put their backs into their work ; then they would achieve

success, and better times would come, and come quickly. The
whole world was looking to England for a lead ; let them show a

good example.
Mr. R. W. Smith expressed his agreement with the chairman, and

proposed the health of Mr. Drake, his son, and the directors, which
was drunk with musical honours. An excellent concert foUowad,

which was greatly appreciated.

Cast-Iron and Allied Industries Research Association.—
The Research Association for the Cast-iron and Allied Industries has

been approved by the Department of Scientificand Industrial Research

.

The secretary of the Committee engaged in the establishment of

this association is Mr. Thomas Vickers, 174, Corporation Street,

Birmingham.

Japanese Lamp Exports.—Japan's output of electric

lamps this year is estimated at 14,000,000. Their sale is increasing

in India, China, and the islands to the south of Asia.

—

Indian

Textile Journal.

Book Notices.
—" Collected Eesearches of the National

Physical Laboratory." Vol. XV. 1920. Pp. 329. London : H.M.

Stationery Office. Price 203. net.—Eighteen papers are included

in this volume. Half of these are metallurgical in character,

dealing with metallic structures, pyrometry, i:c. Other papers

are " On the Measurement of Small Inductances and on

Power Losses in Condensers," " Note on the Measurement of the

Peak Potential of an Alternating Source," " Experiments on the

High-Tension Magneto," "Notes on the ' Break' of a Magneto or

Induction Coil," and two papers on radioactive luminous com-

pounds.

A special issue of Nature for February 17th is mainly devoted to

articles on the principle of Relativity, a subject which is foremost

in the minds of physicists to-day. Following on the Michelson-

Morley experiment, and the deductions of Fitzgerald, Larmor, and

Lorentz, indicating that no experiments could ever reveal absolute

motion through the ether, Einstein showed that on this basis

remarkable consequences as to time and space resulted, and the

sensational support given to his theory by the British solar eelipse

expedition of 1919 brought the matter into the forefront. In the

special number some 14 articles on various aspects of the theory by

leading authorities appear, together with a bibliography of the

subject, making the issue one of permanent value.

"The Journal of the South African Institution of Engineers."

Vol. XIX. No. 6. January, 1921.—This issue contains an illustrated

paper on " Rubber Manufacture in South Africa," together with a

subsequent discussion.

"The Practical Electrician's Pooket-Book," 1921. Edited by

H. T. Crewe, M.I.Mech.E. Pp. Ixxii -f 530 -t- diary. London :

S. Eentell & Co. Price 3s. net.—The edition for 1921 has

been enlarged by several pages, of which a certain number
have been absorbed by the growth of the central stations in

the United Kingdom. The section on wiring has been

most carefully revised and extended, in order to bring it in line

with the latest developments in conduit practice, as set down by
the I.E.E. Rules, while Mr. Raymond J. Mitchell has rewritten the

chapter on accumulator road traction, which is undoubtedly

growing very rapidly in favour in the United Kingdom. An
entirely new section has been devoted to an illustrated description

of the Pulsynetic system of electric clocks, and the chapter on
electric welding has been revised, so as to include a practical

description of the " Quasi-Arc " process, which is being used so

largely in the shipyards and engineering works on the Clyde, Tyne,

Mersey, &c.

"Wireless Telegraphy.'' By B. Leggett. Pp. xvi + 486;

230 figs. London : Chapman & Hall. Price 30s. net.
" Science Abstracts." A and B. VoL XXIV. Part L Jan. 31st,

1921. No. 277. London : E. & F. N. Spon, Ltd. Price 2s. 6d.

each part.

Lantern Slides on " Wireless."—We are informed that

Messrs. Newton & Co., Ltd., have recently prepared a set of lantern

slides for a lecture on " Wireless Telegraphy, dealing more
particularly with the ElwellPoulsen system. They are accom-

panied by a full set of notes, which provide alternative methods
of treatment for audiences of varying degrees of acquaintance

with the subject. Many of the slides are from hitherto un-

published photographs. Messrs. Newton's address is 37, King
Street, Covent Garden, W.C. 2, and a small charge is made for the

hire of the set.

LIQHTINQ AND POWER NOTES.

Bromley (Kent).—Prices.—The Ministry of Transport

has informed the Town Council that, at the request of the Electric

Light and Power Co., Ltd., the temporary increases of charges

order has been revoked, and that the company has given an under-

taking not to enforce, without previous sanction of the Ministry,

a higher minimum charge per quarter to consumers than 12s. Gd.

for any amount up to 15 units for each of the quarters ending

March 31st and December Slst, and 8s. 4d. for any amount up to

10 units for the other quarters of the year.

Continental.—Italy. — The hydrocri-aphic service in

Italy dates no further back than 1917, when it was called into

being by the Consiglio Superiore delle Acque (Water Board) on the

lines suggested by Prof. Fantoli. Italy is no%v divided into eight

sections—namely, Pisa, Rome, Naples, Catanzara, Chieti, Bologna,

Cagliari, Palermo—each section allotted to separate river systems.

The rainfall is measared at stations, the number of which has

risen since 1918 from 371 to 1.3C0; the flow of the rivers is

measured either at the rainfall stations or at special stations, of

which 300 new ones are scheduled ; data are also compiled of the

state of mountain lakes and artificial reservoirs, as well as

statistics of electrical energy, based on the daily reports of each

company.
Four rivers of the Trentino, says V Elettricista, could supply the

Adige and Brenta each with half a million horse-power, which

would equal the power generated by two million and a-half tons of

coal, costing a milliard lire each year.

Trentro is building a second large central station, Rovereto is

enlarging its own, a big trust has been embodied to utilise the

water power of the Giudicarie, and a private company is to harness

the Avisio. With these undertakings the electrification of the

Brenner line becomes assured.

East Ham.—Installation Costs.—A statement in

one of our lay contemporaries that electricity was being installed

in new houses at Ilford at a cost of £85 per dwelling led

us to make inquiries into the truth of the matter. We are

informed that for the 16 houses erected by the Council the cost

of the electrical installation was £12 Is. per house, whUe for a

further 20 houses the figure has been reduced to £10 10s. The

decision to install electricity was arrived at after due consideration

of estimates submitted by the gas company.

Electricity District.—Mersey and West Lancashire
District.—The Electricity Commissioners have definitely arranged

to resume the adjourned inquiry at Liverpool on Tuesday, March

8th, and the following days.

Eston.—Electric Light Order Approved. — The
Council's Electric Lighting Order having been passed by the Com-

missioners, the Clerk has been instructed to approach the Cleveland

and South Durham Power Co. and Messrs.' Bolckow, Vaughan and

Co., Ltd., for their terms for a bulk supply.

Fincliley.—Loan Sanctioned.—The Electricity Commis-

sioners have sanctioned the borrowing of £53,650 by the Council

for the extensionlof the electricity undertaking.

Galashiels.—Proposed Price Increase.—The Elec-

tricity Supply Co., Ltd., has applied for an order to increase the

price of electricity for power from 3d. and 2d. per unit to 5d. and

2Jd. ; and for lighting from 10s. up to 20 units and 6d. beyond to

15s. and 9d.

Greenock.—Supply to Cotton Mill.—Messrs. J.& P.

Coates, Paisley, have applied to the Corporation Electricity Com-

mittee for a supply of electricity to their Ferguslie Mill. Mr. Whjsill,
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the bureh electrical enffineer, has been instructed to submit a
scale of charges proposed to be made, and correspondence is I^mujt

carried on between the Paisley firm and the Corporation.

—

Olimgnto

Herald.

Ipswich.—New Plant.—A new rotary converter is to be

installed at the Duke Street sub-at'ition, at an estimated cost of

£5,400.

Lochaber Water-power Scheme. — Application foe
Obder.—A petition has been presented to th9 Secretary of State

for Scotland for the grant of a provisional order incorporatint; a

compiny under the natne of " The Lochaber Power Cj." The
general purposes of the company are stated to be to provide and
•apply water, hydraulic and motive power, and to generate and
supply electricity. Ths share capital of the company is proposed to

be £3,000,000. Power is also to be sou j;ht to empower the cimpany
to subscribe for shares in other undertakings which the directors

"may consid.^r advantageous to the company." The works pro-

posed to be constructed by the company arc all within the County
of Inverness, and comprise, m<ain]y, the construction of dams for

upholding the waters of the rivers Spean and Treig, and of Loch
Treigh and Idir Loch. Other works include a deviation of the

West Highland Railway, of the North B it'sh Railway for a distance

of over 1 J miles, and the impounding of the waters of the rivers

Spey and Mashie, and the waters of Loch Laggan and numerous
streams.

—

Fiitanrier.

London.—Greenwicu.—The London County Council
has prepared a scheme for increasing the plant at the Greenwich
generating station at a cost, says 'J'/ie Timex, of £400,000.
Electbicitv Distbict Inq iiRV.—The Electricity Commis-

sioners have provisionally iixed Tuesday, June 7th, 1921, as the
opening date for the local inquiry which la to be held in connection
with the schemes which have been submitted for reorganising the

supply of electricity in the provisionally delimited London and
Home Counties Electricity District.

Lnton.—Pkice Reduction.—Owing to the effi jiency of

the new plant resulting in a .substantial profit, the Electricity

Committee recently recommended that all charges for electricity

should be reduced 25 per cent. The recommendation was adopted

by the Council, and the new charges will take effect after the

March meter readings. The rates will be still double the pre-war
charges.

Mesopotamia.— Baghdad Lighting Profit.— The
Times states that the latest information from Baghdad indicates

that the electrical section (military) is extremely efficient. The
energy is produced cheaply, and watt-honr meters are preferred

by some consumers as being cheaper than the fixed-price syi-tem

in general vogue. The undertaking is working at a profit.

New Brunswick.—Water-power Development.—The
water pjwers at Musquash, N.B., are being developed by a com-
mission appointed for the purpose. The work wUl cost approxi-
mately £250,000. The commission generates the electricity, and
supplies it at cost to the municipality. The distribution is left to

the Utter body, which can either handle the power direct, after

erecting its own distribution system, or sell it to an existing com-
pany, safeguarding the community as to the rates to be charged.
In the case of St. John, where the New Brunswick Power Co.

operates the tramway and lighting and power system, it will

have to be decided whether that company using steam shall

receive the power or meet the competition of the municipility
with hydro-eleciric power.— 'JYie Times.

Newfonndiand.—Suspension of Services.—A series of

blizzards culminated in a storm which crippled the electric service,

thns depriving the city of light for a week, and caused a
suspension of the railway, steamship, and tramway services,

isolating every stCjion of the country. The conditions prevailing
have been the worst for 30 years. Snowdrifts a3 high as 20 ft.

have lain on the ground for several days. No express trains have
arrived or left St. John's for 10 days, and it will probably be
another week before connections are resumed.

—

Renter.

Peterborough.—Electricity for New Houses.—In a
recent Town Couacil discussion, a speaker painted out that the
cost of electricity was not the only thing to be considered when
deciding upon the lighting of the new houses at Paston Lane.
Utility and cleanliness were important factors. It was decided
finally to install eleo^.ricity for lighting and gas for cooking.

Perth.—New Flint.— C)n the recommendation of the
Electricity Committer, the Corporation has agreed to install a
1,000-kW d.c. set and an additional boiler at the Corporation
electricity works, at an estimated cost of £50,000. The extension
is to be proc;eded with at once.

Preston,—Purchase of Undertaking It is announced
that the Corpor.ition has entered into a provisional agreement to
purchase the National Electric S apply Co., the money to be met
partly by mortgage bonds. Three directors are to receive £8,400
for loss of office, and the officials' position is also to b3 considered.
The bonds will bear interest at the rate of 6 per cent, but a
definite sum has not been fixed for the purchase. The annual
repjrt of the company shows exp'nditare on capital account for
the year of £25,340, including the acquisition of a valuable site

on the riverside and the purchase of a third turbo-genera' or.

With a balance from last year the gross profir. was £21.1 Sit ; it is

recommended to place £>,000 to dep-eciation and £3,000 (o
reserve ; to pay 4 per cent, on preference shares and 2s. 6d, on

ordinary shares for the half-year ending June 30th. and 68. 6d.

per share for the second half-year, making Us. per share for the
year ; to pay a dividend of £5 8s. 6d. on tach of the founders' shares
of the company, and to carry forward £1,366.

Swansea.—Change ok Supply System.—The borough
electrical engineer considers that the Uplands area shou'd be
changed over from a d c. to an a.c. supply, and, if this were to be

done, it would mean tha'; the whole of the motors would have to be

changed, together with the meters, the total cost being approxi-
mately £6 000; but, as he will be able to utilise the present

motors and meters (which he values at £11,200) for other purpose*,

the actual change-over can be effe-ted without cost. Regarding the
Morriston supply, he reports that the preteijt cable is practically

running at its maximum capacity, and, in order to b; able to give

a full supply next winter, he recommends that the eh p. main,
which is at present being laid as far as the Lower Forest Foundry,
be extended to Wychtree Bridge, where a sub station should be

erected, the cost of the alteration being approximately £6,000.

The Electricity Committee approved the recommendation of the
report, and asked the electrical engineer to report on the question

of d'stribution in other parts of the borough.
Electricians' Wages.—The Secretary of the Amalgamated

Engineers' Union has written expressing inability to accept the

decision of the Council with regard to the wages of the skilled

men at the Corporatio i electricity station, and askin; that the wage
of the £5 16s. per week be assured to the men whether the ultimate

award of the National Joint Council be lower or not. The Council

has resolved to adhere to its previous decision.

Extension of Supply ABEi. — The Corporation has under
consideration a scheme involving an expenditure of £40,000
to extend the Corporation electricity supply to the large and
growing area of the Amman Valley, and a special meeting of

the Council is to consider the details. Several important works
and collieries are seeking electric power and li^ht ; Ammanford,
Gowerton, Gorseinon, and Pontardulais, important industrial areas,

come within the scope of the scheme, which, according to the

chairman of the Electricity Committeo, Alderman Sinclair, ha?

enormous possibilities, apart from the fact that a return of £5,000

per annum is assured from the start.

Tasmania.—Hydeo-Electric Developments.—It is

reported from Hobart that with the arrival of heavy machinery
from England and America, the extensions in connection with the

State Hydro-Electric Department's works are being rapidly pnshed
forward, and it is anticipated that the present connected load of

17,000 h.p. will be increased to 67,000 h.p. in a little over a year.

The work conneoted with the raising of the existing dam at the

outlet of Arthur's Lakes by over 18 in. has been completed, and
the level of the lake is now slowly rising. Various improvements
have already been made to Hobirt port, and a report is being mide
on the cost of a nev 25-tou electrically-driven crane to meet
modern requirements, a new crane bsing necessary to cope with
the big shipments of heavy machinery which are to follow.

—

Reuter's Trade Sen-ice (Melbourne).

The Grampian Scheme.—Competition with Munici-
palities.—In an interview with a correspondent of the Dundee
Adrerti.'er, Major J. S. Barnes, of the Hydro-Electric Development
Co., Ltd., the promoter of the Grampian Scheme, stated that

it was not intended to compete with the municipalities in the

supply of electricity. Nevertheless, if a settlement was not arrived

at, the company was under no obligation to refrain from int-o-

ducing supply into the territory at present served by the Dundee
Corporation, and would naturally be ready to discuss proposals for

the supply of power to consumers within the area.

TRAMWAY AND RAILWAY N0TE5.

Argentina,—Strike Ended.—The Rosario municipal

workers and tramoar drivers have, says The Times, returned

to work.

Australia.—New "Tubs" System,—The Sydney Sioi

recently gave full details of the new pirtly underground railway

system for which excavations are proceeding. The present

Central Station of the New South Wales Railway system is in an

inconvenient position, and tho new city railway is designed to

convey passengers to the centre of the city, the water front and the

suburbs. The new railway will be b^low grouud for about 2'5

milei. and its total length will be abrat 5'1 miles. There are to be

six stations each with a platform 520 ft. in length. The new
Central Station will be above grouid ; four island patforms are

t)be provided giving the station a capacity of 210 trains per

hour. Where the line runs underground practically the whnle of

the tunnelling is through hard sandstonij ; the luanels will be

lined with brick and concrete, and steel frame construction will

only be used at certain points. The work was coratnenced in

191(i, but in June, 1918, had to bo stopped owing to the difficulty

of obtaining plant and materials. The original estimate of the

cost wai £1,750.000, but th 8 wUl probably be £8,O30,OJ0, owing

to the large increases in all charges.

Birmingham.— Proposed Eailless Cars.—The Tram-
ways Com iiittes his re eived th= report of the Committeo which

has been stud; log the railless car systean of Bialford with a view

to applying the system to Birmingham. The report is a very
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favourable one, and it ia considered that raillcaa cars will be most
suitable for a number of routes where the traliic is comparatively
lijfht. It is hoped tn have an experimental route from the centre
of the city to a suburb op in within a year. A considerable amount
of new track is being- laid in variouj parts of the city. This work
is estimated to cost about £70,000.

Continental. — France. — Oainibus and tramway-car
tokens of 25 and 50 centimes value (nominally 2J1. and 6d.) have
made their appearance in Piris. The tokens are good for payment
only in tramway-cars, in the Underground trains, and in the motor-
omnibuies.

—

Dailii Mail,

India.—Blectbic Vehicles to be Introduced.—Mr.
F. L. Milne, the municipal electrical engineer, Punjab, while on
home leave last year, was deputed to go into the question of
adapting electric vehicles to conditions of running on the Simla
roa^e. On his return he mide his recommendations and, as a
result, the municipality has now decided to order the chassis of a
one-ton electric lorry which will hi equipped with a bus body
aaited for carrying about 12 passengers, to bs run between Simla
and Mashobra as an experiment Should the venture prove a
success, as anticipated, electric vahicles for running in and about
Simla will, it may be taken for granted, be introduced on a con-
siderable scale.

—

Inilian Textile Journal.

Calcutta Strike. — A party of armed European police

that had been sent to quell the rioting of the tramway
employes, who have been on strike for three weeks, was attacked
by the mob last week, says the DaMii Mail ; the police opened
fire, and after one rioter had been killed, and two injured, the mob

Ipswicli.—Additional Loan.—The Town Council finds

it necessary to amend its original application for sanctio i to » loan
of £4,000, to defray the cost of a building for the electric vehicles,

by the addition of a further £1,000. Two hangars were pur-
chased from the DispDsal Board, and these were put together to

form one large shed covering an area of 6,900 Eq. ft.

Liverpool.—Minimum Fare.—A minimum fare of 2d.

on the tramways of the Corporation came into operation on the
2l8';in9t.

London, Brigtitoo, and South Coast Ritlway.—At the
annual meeting on Wednesday, la^t week,, the chairman, Mr. C. C.

Macrae, in the course of his remarks, said : —The directors -were

very anxious to get on with the scheme for the electrical equip-

ment of the suburban railways, and, as the late chairman stated

last year, the Government had been approached with a view to

authority being given for the work to proceed, but up to the

present they had not succeeded in carrying the matter much
farther. This was to be regretted, as in tho directors' opinion

the extension of elec':rical working would have a very beneficial

effect upon the company's business.

London.—Pkopo.sed New " Tube."—The City and
South London Railway Co. recently received from the Wandsworth
Borough Council a suggestion that extensions should be constructed

from Clapham Common to Southfielda (_ria Wandsworth) and to

Tooting. The company states that the present time is not favour-

able for the execution of such extensions, and more urgent work
has to b3 proceeded with, including the enlargement of tunnels
and the improvement of the existing lines.

TRiiLEs Cabs —The Minister of Transport has intimated that

he approves of the use of passenger trailer cars at any time on 22
tramway routes in the L.C.G. area, in addition to those on which
they are at present used.

—

The Times.

CoMBiSED TsAMWiY AND 'Bus ROUTES.—Through tranway and
omnibus tickets, ria Victoria Station, came into operation on Feb-

rairy 16th, und?r an agreement between the Highways Cojimittee

of the London County Council and the London General Omnibus
Co. Th? scheme provides for both the Couicil and the company to

ijsue through tickets, via Victoria, ^t fares of 2d., 3d., 4d. and 5d.,

based on the addition of Id. to the tramway fares of Id. 2d., 3d.

and 4d., from Victoria, the compmy to convey through pissengers

by any iomnibus for a IJi- stage from Victoria. Certain of the

OTinibuses will be diverted from Victoria Station-yard so as to

fioilitate the interchange of passengers, and early moruing
omaibuaea will be p-ovidsd to connect with the Counc'l's work-
men's cars. Through tickets, however, will not be issued in con-

nection with either workmen's fares or thi 2d. mid-day fare.—
The Tines.

Norlhampton.—Loss in Working.—Northampton Cor-

poration tramways show a loss estimated at £8,900 during the car-

rent financial year ending March 31st. but the expenditure includes

£9,300 for relaying ths track.

—

Mmichedei Guurd'-an.

Oxford. — Opposition to Company's Bill. — The
Council hai decided to petition against the Parliamentary Bill

being promoted by the City of Oxford Electric Tramways, Ltd., by

which the company seeki an extension of its powere.

Portsmouth.— Reduced Services. — The municipal

tramways b.gan working short time, and with a redu;ed service on

February 21st. says T/i; Timra. This step has beei taken beoauje

the system is b:ing worked at a loss.

Tramway Inquiry.—Position of Industry.—At the

tramway wage inquiry on February 17th. Mr J. B. Hamilton, of

LeeJs, stated that for the industry as a whole the actual revenue

at present fell short of the approximate expnditure by 3 55d. for

every car-mile run, a deficiency amounting to 3s, 2id. for every £1

of traffic receipts. If the wage increase claimed were added to the
present apprbximate expenditure the corresponding figures would
be 5'14d. and 4a. 8d. The industry had been carried on at a dead
loss of at least £1,555,859 during the last financial year. For 1920-
1921 it would be approximately £3,310,000 on the same mileage

;

with the additional charge for wages now asked the loss would be
approximately £4,793,000. --T/<p Times.

Wigan.—Fare Increase.—The Corporation is revising
tramway fares, as it is estima'^ed that there will b3 a deficit of
£15,000 on the present year's operations. Alterations, recon-
struction of rolling stock, and other expenditure, which has
been paid out of revenue, total over £6,000, so that the deficit is

rot actually so large as it seems.

TELEGRAPH AND TELEPHONE NOTES.

Australia.— Wireless Telegraphy.— Arrangements
are being made by the Postmaster-General's Department for the
esiablishment of wireless stations at Camoweal, near the Queens-
land border, and Powell's Creek, in the Northern Territory. The
scheme for which approval has been given, is the first step in

linking up the outposts with the centres of business of the
Commonwealth. The initial coat will be in the vicinity of £4,000.
It is also hoped that private persons will be encouraged to adopt
wirelta? telegraphy and negotiations are already in process with
that view. The idea of the department is that the stations at

Camoweal and Powell's Creek will act as collecting offices for

private plant. In other words, they will be the central exchanges
through which business will be conducted. Full rates will be

charged for all messages received from and dispatched to private
plant. These will be somewhat higher than telephone or tele-

graph rates.

—

Renter s Trade Service (Melbourne).

China.—Wireless Station Contract Cancelled.—
With regard to the Chinese Government having signed a contract

with the American Federal Telegraph Co. for the erection of a

high-powered wireless station at Shanghai, and the protests

thereto which followed from the Marconi Co. and the British

Government representativfs, Iteuter's Trade Service reports from
New York that the World's Washington correspondant says that

the State Department has notified China thxt the U.S. Government
will regird as an unfriendly act China's cancellation of the con-

tract with the American Federal Telegraph Co., and adds that the

Sta'e Department has communicated with the British Foreign
Offljeon the subject. The Times says that Denmark and Japan
also protested, and the British Government is undtratobd to back
the Marconi Co.'s claim, while America supports the U.S. Co. on
the ground that the Marconi Co.'s franchise is a monopoly, and as

su3h not only contrary to its communications policy, but also out

of harmony with the policy of the "open door " in China.

China has accepted the invitation to participate in the next
International Wireless Convention.— Reuters Trade Service

(Peking).

Germany.—Wireless Telegraphy.—Ac wording to the

Swiss Elektro-Jndustrie, the German wireless services are of

three kinds—the international, the home, and the speoia'. The
sta'.ions at Nauen and Eilvese aflford communication with overseas

countries, and that at Koiig-Westerhaus with European countries.

The homa service is catered for by 15 stations, besides 15 coastal

stations for communication with shipping. The Nauen station has

lately undergone considerab e modifications, with a view to facilitate

the service with America. At present daplex communication has

been set up between Nauen and the Marconi station at Marion,

and transmission is made simultaneously in the two directions.

The Marion messages are not received at Xauen itself, but at Geltow,

near Potsdam, and 10,000 words per diy are ssnt, but this number
m'g'at b J fourfolded. Nauen is able to transmit 2 1.000 words per day.

Tne transmission plant consists of two high frequency machines,

each of a capacity of 500 kW, and a sma'ler 200-kW machine,

with corresponding transformers. There are two antenna- entirely

distinct. It is in contemplation to double the plant, with the

object of providing a separate service to South America.

1 idia.—BoMBAY Strike Ended.—The strike of the

postal and telegraph peons (messengers) has come to an end. says

The Times, after having lasted close upon five mouths.

Telephone Seivice. — New Inquiry. — Sir Gordon

Hewart, the Attorney-General, announced in the House of Commons,

on February 18th, that the Government had consented to set up a

select committee to inquire into the "administration and the

organisation of the telephone service," and that the " method of

making charges " should also be investigated, but stipulated that

the new rates must come into force on April 1st. He read a

typical le'.ter to show what it was that was complained of. " Hear,

hear !
' cried members, aj they heard the familiar phrases about

wrong numbers and numbe.a reported a^ "engaged" when that

was not the fact. " Yes." said the Attorney-General genially,

" but the letter is dated January, 1907, and was addressed to the

old National Telephone Co." He would not concede the flat-rate

system, and said that it would be administratively impossible to

make any repayments if the Select Committee reported against the

new charges. But on Wednesday Mr. Bonar LiW hid sad that

if by any chance the House disagree i with the decision of the
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Qovernment, a rebate would be given. That is a difference of
opinion which, no doubt, will call for further explanation in the
House.
Wa(!E Bill.—In the House of Commons, on Feb. 2l8t, Mr. lUinif

worth (Postmaster-General), replying to a question, stated that the
total number of ollicers in the employment of the National Telephone
Co. at the time the undertakiii;,' was transferred to the Post Office

was about l!ir..")0, and the company's annual wajfe liill amoimted
to £1,243,000. The averatro number of Post Office servants
employed in the telephone service in the financial year li»19-20 wan
approximately -14.500, and the total amount paid to those officers

was £7,300,000, includinjir war bonus. The fisrures relating to the
Post Office included the staff employed on services— «.»/., the trunk
service—which were not controlled by the company.

U.S.A.—CoMiiiNED Wire and Wireless Telephony.—
A telephone conversation between a ship in the Atlantic and
Catalina Island (30 miles sonth of Los Angeles), in the Pacific,

has been accomplished by a combination of wireless and overland
wire oommuQication by the American Telegrraph and Telephone
Co. Calls were also relayed across the American ontinent to Xew
York and other cities.

International Commdnioations Conference.—The Confer-
ence, which resumed sittings at Washington on February llth,

is again unable ta reach an agreement on the subject of
the disposal of the former German cables. Dispatches from
Washington state that the deadlock is as complete as that which
caused the break-up of the Conference several weeks ago, and the
.Xew i'c-li Times states that there is reMon to believe that the
United States Government has intimated to the Conference that
it reserves the right to take such measures for its national
interests as conditions may require if an agreement is not reached
before March 16th, which is the date of the expiry of the mu bis

vii-enii e3tablished at the last meeting of the Conter<ince

—

The
Times.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph iiidieateg

tlie issue of the ELECTRICAL Eevibw in which the " Official

Notice " appeared.)

OPEN.
Aberdare.—March 4th. Urban District Council Elec-

tricity and Tramways Dapartment. Stores for one year, including
cable, meters, lamps, ic. (February llth.')

Anstralla.—Melbourne.—March 2nd and 9th. Vic-
torian Railways. Reactances and condensers (for pJwer signalling),
electric crabs and equipment for cranes.*

April 19th. P.MG. Telephone switchboards (Schedule No. 1.670).
Specifications may be seen at Department of Overseas Trade
(Room 59), in London.

April 19th. P.M.G.'s Department. Switchboards, schedule
1,670. (See this issue.)

April 27th. Victorian Railway Commi^sioners, Spencer Street.
Caustic soda primary cells, complete (Contract No. 33 014).
Specification may be seen at Department of Overseas Trade
(Room 59), in London.
Beisbine.—March 30th. P.M.G.'s Department. Switchboard

apparatus and parts.*

Belfast. — Tramways Committee. Two SOO-kW,
500/550-V converters. (February 18th.)

Belglnm.

—

Antwerp.—March Ist. Supply and erection
of an electric motor pump group at No. 7 dry dock of the Lefebre
basin at Antwerp. Particulars from the Direction Geaerale du Port
d'Anvers.
March 2nd. Belgian Ministry of National Defense. Supply of

109 kilometres of telephone cable. Tenders are to be sent to the
3e Direction Geaerale du Ministere de la Defense Nationale, 10, Rue
dn Meridien, Brussels, whence particulars may be obtained.

Croydon.—March 7th. Electiicity Department. Two
natural draught cooling towers. (February 18th.)

Damfrles,—March 2nd. Education Authority. Elec-
tric lighting installation at Woodbaik Hostel. Mr. W. Arnott,
163, Hope Street, Glasgow.

Holland.—Fixed electric revolving crane for the quay at
the Waterworks, Oude Plantage of Rotterdam ; 2,500 kilos, lifting
capacity

; radius. 7 metres ; 400-V supply available. Mr. A. Van
Delden, Acting Manager of the Municipal Waterworks. Rotterdam
(mention H.M. Consul-General as source of information).

Leeds.—March 8th. ' Electiisal work required in the
Education Committee's schools for the year ending March 31st.
1922. Architect, Education Department, Calverley Street.

London.—H.M. Office of Works. March 2nd. Six or
twelve months' supply of electric lamps. (February ISth.)
Camberwell.—February 28th. Libraries Committee. Instal-

ling electric light, &o., in the Central Library, Peckham Roid,
S.E. (February ISth.)

Macclesfield.—March 14th. Cheshire County Asylum,
Parkside. Stores, including electrical goods, for six months.
W. G. F. Tingay, Clerk.

Manchester.—April 4th. Electricity Committee. 33,000
and 6,600-V switchgear, induction regulators, &c., for controlling
Bub stations of large capacity. (February 18th.)

New Zealand. — Wellington.— March Ist. Public
Works Tender Board. Seven 4,000-kVA single-phase transformers,
with accessories, for Lake Coleridge electric power scheme.'
March 5th, Government Railway Department. Two overhead

travelling cranes.'

Portsmonth.—Electricity Supply Department. Three
l,5(iO-kVA Scott-connected transformer groups, 3-phaae, i;,000-V

switchgear. (February llth.)

Rhofldda.—April 5th. Electricity Department. A.c.

hou99 service meters, cable, joint boxes, 4c. (See this issue.)

South Africa. — Pretoria.—March 10th. Municipal
Council. One 20-ton overhead crane, six boilers (350-lb. working
pressure), three 3,000-kW steam turbo-generators with condensing
plant, five 750-kW converters. Further particulars can be obtained
from Mr. T. C. WoUey-Dod, general manager, electric lighting

department. Specifications (five guineas) from the town clerk.

May 3rd. S.A. Railways and Harbours. Plant for the electrifi-

cation of the Cape Town-Simonstown and Durban and Pieter-

maritzburg Railways. (February 1 1th.)

Stockton-on-Tees-— February 28th. District Fund.
Gas and Electricity Committees. Articles and stores for six

months. (February I ^th.)

March 9th. Electricity Department. A.c. 1 p. switchgear.
(See this issue.)

Uruguay.

—

Monte Video.—March 29th. State Power
House. Single and three-phase meters.*
March 31st. A telegram from H.M. Minister at Monte Video

(Sir C. C. Mallst, C.M.iJ.), to the Department of Overseas Tra^e,

states that general tenders are invited until March 31st for the con-

struction of the projected port works at Paysandu, for which an
expenditure of $280,457,30 has been sanctioned. The crostruotion

of a dyke, the acquisition of electrical handling and lifting

apparatus, the extension of the mole and the construction of

anchoring grounds, are included in the scheme.

* A copy of the specification, &c., can be consulted at the Depart-
ment of Overseas Trade, 36, Old Queen Street, S.W.I.

CLOSED.
London.—Batteesea.—Electricity Undertaking Com-

mittee. Accepted :

—

Pipework in connection with the plant extension.

Aiton & Co., Ltd., £1,404; Babcock & Wilcox, Ltd., f298.

FORTHCOMINQ EVENTS.

Edinburgh Electrical Society.—Friday, February !'5th. At the Philosophioal
Institute. At 8 p.m. Paper on " Telephone Troubles," by Mr. J. McEwan
Brown.

Electrical Trades Benevalent lastitutinn (North-East Coast Section).—
Friday, Feoruary 'ijth. At The Graod Assembly Booms, Newcastle-on-
Tyne. Second aunu il dance in aid of the funds of the Section.

Physical Society of London.—Friday, February 25th. At the Impeiial
College of Science, Sjuth Kensington. At 5 p.m. Ordinary meeting

Institute of Transport.—Monday, February 28th. At the Institution of
Civil Engineers, Great Georg) Street, S.W. At 5.30 p.m. Paper on
" Electntii-ation of Main Line Railways in Relation to Traffic Working,"
by Sir P. Nash.

Manchester Wireless Society.— Wednesday, March 2nd. At the Albion
Hotel, Maucliester. At 7.30 p.m. A disoourse on "Workshop Hints as
applied to Wireless Telegraphy," by Mr. R. Hallam.

Chelmsford Engineering Society. — Thursday, March Srd. At the East
Anglian Insti,ute of Agriculture. At 7 p.m. Paper on "Direction and
Position Finding by Wireless," by L. D. Hills.

Chemical Society.—Thursday, March 3rd. At Burlington House, Piccadilly,
W. At 8 p.m. Ordinary scientific meeting.

Institution of Electrical Engineers.—Thursday, March 3rd. At the Hotel
Cecil, Strand, W.C. At 7 for 7.30 p.m. Annual dinner and reuuijn.

Informal Meating. — Monday, Februai-y 23th. At the Institute of
Patent Agents, Staple Inn Buildmgs. At 7 p.m. Informal social evening.

North-Eastern Centre.—Monday, February 28th. At the Armstrong
College, Newcastle-on-Tyne. At 7.15 p m. Lecture on "Thermionic
Valves," by Mr. W. D. Owen.

Liverpool Sub-Centre.—Monday, February 23th. At the Liverpool
University. At 7 p m. Paper on "Temperature Limits of large After-
nators," by Mr, G. A. Juhlin.

East Midland Sub-Centre —Tuesday, March 1st. At the College,
Luughburough. At 6.4o p,m. Paper on "Phase Advancers, Rotary and
Static," hv Mr, G. A. I'earson, ^

British Electrical Development Association (Iac.1.—Friday, March 4th.
At the Otfices of the British Electrical and Allied Manufacturers' Associa.
tion, 35, Kingsway, W.C.2. At IJ noon. Adjourned first annual general
jneeting.

Hoyal Institution of Great Britain.—Friday, March 4th. At Albemarle
Street, Piccadilly, W. At 9 p.m. Lscturd on " Severn Crossinga and
Tidal Power," by Mr. W. A, Tait.

Saturday. March 5th, At 3 pm Lecture on "Electricity and
Matter," by Sir E. Rutherford, P.R.S. (Lecture I.I

Boyal Society of Arts. — Friday, March 4th. At John Street, Ad»lphi.
At 4.30 p.m. Lecture on "Brown Coals and Lignite; Their Importance
to the Empire," by Prof. W. A. Bone, P.R.S.

Salford Technical and Engineering Society. — Saturday, March 6th.
At the Royal Technical College. At 7 p.m. Paper on "The Barton
Electric Power Station," by Mr. S. L. Pearce.
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NOTES .

Electricity v. Gas for Libraries.—At a meeting of the

Oamberwell Boiougrh Council, on February 16th, the licrhtinfr of

the Central Library was referred to. The open-access system had

been agreed to, and the question was whether the lighting would suit

the altered conditions. The Public Libraries Committee reported :
—

'In the first place, we directed our attention to the question

whether the library should continue to be illuminated by gas, or

whether it would be advisable to substitute electricity, and in

connection with this matter we had before ua a report made by

Dr. S. Rideel with regard to ventilation and the action of the acids

in the gas and air upon the books in the institution. Theie can be

no doubt that these acids have a prejudicial effect on the leather

bindings of the books, and this has resulted in additional expenditure

being necessary for reinstatement, and has materially affecled the

life of the books throughout the borough. The question of the

renovation of the buildings was also considered, and we are

satisfied that the cost of any Iworks to the institution in this

direction will be considerably reduced in the event of our recom-

mendation in favour of the installation of electric light being

adopted. In addition, the cost of maintenance of e'e;tric fittings,

lamps, &o., will, we estimate, be less than the present outlay for

maintenance of mantles, glasses, &c., and we recommend that ges

be abolished, and the entire building be illuminated by electricity."

The recommendation w as agreed to.

Service Notes.— Lieutenant T. J. Linberry lias been

posted to fl.M.S. Taniar, depot ship at Hong-Kong, China, for

charge of the wirelesi station at Singapore—" the Gate of the

Far East." This station is one of the most important in the chain

of stations which links up the Imperial route. Commander
Linberry saw much service in the late war, prior to which he

specialised in " wireless." Lieutenant-Commander R. ,W. Bayley

has been appointed to H.M.S. Jumna, depot ship at Bombay, India,

for charge of the wireless station at Aden, Arabia. Aden is a

great fortress, and like Singapore, a most important link in the

wireless route round the Empire.

Fatalities.— Strong criticism of a bell system fell from

Mr. S. W. Morgan (.coroner), who inquired into the death of Francis

Weetman, of Hightown, killed at the West Cannock Colliery,

Hednesford, on February 4th. The evidence showed that Weetman
was leaving the cage at the pit bottom when the cage suddenly

rose, and he was crushed against the side and terribly injured It

was alleged that the electrical system of signalling installed in

November last was ineffective, and the instrument sometimes did

Lot record signals after they had been given, and it was also

suggested that the bell had rung when no signal had been given.

The jury returned a verdict of " Accidental death," and exonerated

the engine winder from blame.

—

liirmingham Post.

While a cart was being loaded at Harrow CMetropolitan)Railway

Station, on February 12th, the horse tcok fright and bolted across

the lines. It trod on a live rail, and was killed instantly.

—

The

Times.

The Engineering Golfing Society.—The report of the

Committee, submitted at the annual general meeting at the Insti-

tution of Civil Engineers, on Thursday, showed a membership of

156 ; BO members tOLk part in the Spring Meeting at Coombe
Hill, and 52 in the Autumn Meeting at Royal Wimbledon, the

chief prize in each case being won by Mr. 0. H. Hajward. Sir

Alex. B. W. Kennedy is proposed as piesident for the ensuing year,

Mr. E. W. Timmis as captain, and Mr. W. L. Mansergh as hon.

secretary (5, Victoria Street, S.W. 1).

All-Electric Houses at Glasgow.—On the occasion of a

visit by the members of the Glasgow Lighting Association to the

Corporation showrooms, Mr. Hardie, of the Corporation electricity

department, delivered an intereiting address dealing with recent

developments in electrical heating and cooking apparatus. While
the rapid growth of the demand for electricity lor illumination

purposes was satisfactory, it was emphasised, he said, that to ensure

a progressive reduction in prices charged for electricity, its use for

purposes other than lighting should become more general. Load
factor, i.e., the ratio of average to maximum load, must bs kept

as high as possible, and the general adoption of electricity for

power, heating, and cooking contributed to that end. The wide-

spread use of electrical cookers and fires would have a material

purifying effect on the atmosphere of large cities. In concliuion,

Mr. Hardie referred to a forthcoming experiment in houses being

built by the Corporation, which are to be fitted up as all-electric

houses, and said the saving in building costs by the omission of

chimneys, chimney-heads, and fireplaces would be considerable.

Lifting Magnets.—The value of electric lifting magnets

for handling loose metal sheets, plates, billets, kc, in iron and

steel works, was discussed by Major F. A. Hooper, at a meeting of

the Staffordshire Iron and Steel Institute, on February 18th. The
lifting magnet, he said, made it possible to operate cranes at their

maximum speeds continually, and in numerous cases as many ag

60 to 70 trips per hour were being performed by magnet cranes.

He explained, according to the Birmingham Po.it, that three types

had been evolved—namely, the circular magnet for handlirg loc£e

metal, the rectangular magnet for handling sheets and plates, and

the bi-polar magnet for handling sections and bille's. lu

Germany a number of magnets were being constructed with

alnmininm instead of copper coils, the advantage claimed being

that the oxidation of the outer skin of the aluminium formed

sufficient insulation, thereby cheapening the cost of constrnotion

considerably. Actual performances showed that when dealing

with solid loads a magnet would lift as much as 5 to 15 times its

own weight. A magnet 26 in. in diameter, weighing 6 cwt.,

would lift a block of steel weighing 100 cwt., and a magnet of

66 in. diameter, weighing 60 cwt., would lift a block of steel

weighing 15 tons.

When, however, light scrap had to be handled, the capacities

came down to IJ cwt. and 12 c\yt. respectively, this being due to

the low weight per cb. ft., and the fact that the scrap was usually

so entwined that, even if the top layers were attrscttd, they were
sometimes pulled off by the weight of the bottom layers. These
were the two extremes, and such material as pig iron, billets, and
bars came between the two limits. A magnet ciane of average

capacity would not cost more than £3,000 to £4.000, and with
wages as they were at present, a capital expenditure of as much as

£1,000 was justified to replace one man, making full allowance for

depreciation, capital charges, kj., on a 10 years' purchase basis.

Numerous instances of magnets saviig as many as 10 men had
been recorded. The greatest savings were effected when handling

loose materials, as these could not possibly be slung, but material

of regular shape could also be dealt with efficiently.

A Novel Sparking Plug.—A new type of plug has been

placed on the French market, and is called the Bougiver, which
has a glass insulator. The glass is run into the body of the plug
when the latter is at a high temperature, and the joint thus made
is said to be compression tight. The insulator is also peculiar in

the fast that it completely fills all the space right down to the

plug points. Owing to the perfectly smooth surface of small area

expo ed Within the cylinder, the plug is said not to soot up. The
plug ij extremely simple, and should be cheap to produce.

—

Tecknical Review.

Training Disabled Men.—At the EfiBciency Exhibition,

included in ihe collective exhibit of the Ministry of Labour, the

Croydon Polytechnic shows a variety of examples of work done by
disaD.ed men under the direction of Mr. F. H. Taylor, A.M.I.E.E.

The exhibits include a aesign in teak-wood casing, trench polished ;

a metie wiie bridge, accurately made and well finished ; specimens
ol pipe bending, sunk pipe work, and jointing in cables and bua-

birs ; a starting panel built up of angle and flat iron, and a

charging board. Tne high degree of manual skill attained by the

trainees is remarkable, and indicates that they weie not only well

trained, but also very willing to learn.

New '' Microscale " Balance.—M. Hans Petersson, of

Gothenburg University, and Ur. Kagnar atioemberg, ol Stockholm
Univercity, have perfected a new invention called a " microscale.'.

It is claimed foe this invention that it will render it possible to

register weights so small as three muhonths ol a milligram, and
that it will thus be ol great importance to establishments con-

cerned witn chemical or physical research, m cases where extia-

ordmary precision is lequiced. It is announced that one of these

new instruments has already been ordered by the electrical

laboratory of Oxford University.— Heuter^s Trade IService

(Stockholm).

Russia's Electrification Schemes.—At the eigih congrtts

of boviets in iloscow a report was read by M. Kryzhanovsky
on electrilieation. According to the Manchester LruaiUian be
said :^

" In the problem of increasing the intensity of labour by the

mechanisation of labour, and the proper organisation of laoour,

the chief part belongs to electricity. A vital problem in Kussia

is the elimination of the fuel crisis. With the restoration of the

Don Basin we shall receive 40 per cent, of the fuel we require,

but it will be impossible to transport wcwd. Nevertheless, by
using the new method of exploitmg peat by water power, it

will be possible to satisfy our requii'ements and to employ, in-

stead of 'di million people, only 100,000.

The construction of an electricity station in the peat bogs
will afford us the opportunity of receiving cheap energy, which
may be transmitted within a radius of '200 kilometres. Elec-

tricity will also play the chief part in minimising the use of

oil, which the whole world requires. 'Ihis will permit us to

export our superfluous stock in exchange for machines.
liussia, from the earliest times, has suffered from inefficient

agriculture, and, even before the war. famine was an ordinary

occurrence in our land. The mechanical cultivation of land

and the use of electricity will allow us to escape from the

mystic circle. The regions suffering from drought will be irri-

gated by electricity. The land suffering from too much water

will be drained by electricity. By draining bogs we can

recover in the coming year 90 milhon acres of excellent land.

Electricity will considerably increase the harvests. In the re-

consti-uction of transport the chief part will be played by elec-

tricity. The use of electricity will permit us to convert our

weak railway system into a mighty means of comrnunication.

We are dreadfully pcx)r in metals, and electrification is the only

way of obtaining the metals we require. The work of electri-

fication is closely estimated to take ten years. It will heal the

wounds of war ; it will raise the economic level of Russia twice

as high as it was before the war. The energy which the

electricity stations will give us will be equal to the work of

fifteen million people."
Pointing to a plan, M. Kryzhanovsky pointed out the con-

struction of 27 electric .stations, and when he indicated the

regions in which the stations will be built small electric lamps

lit up, giving the Congress an ocular demonstration of the

scheme. The first station will be erected in the Don Baain.
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Transport and Supply Problems in Paris.—As wis

mentioued a short time uRo, all tliR surface transport under-

takings in Paris and the Ueparteniont de la Seine are being

acquired by the Oonseil General of that department in co-

operation with the City Council of Paris, and are being

transferred to a new company as a purely operating company
under the control of the Conseil General as from the beginning

of this year. The object in view is to secure uniformity in

working, .and in the execution of necessary extensions, so as

to be able adequately to deal with the growing traffic on

the surface. A similar question has now arisen in connection

with the Metropolitan and the Nord-Sud underground rail-

ways. The impression has been formed that the municipal

authorities are not favourable at present to the redemption

of the concessions held by the .two underground companies,

although a closer association of interests between the city

and the companies is not improbable.

The Compagnie Parisienne de Distribution d'Electricite,

which holds a monopoly of the supply branch in Paris under

the Municipal Council, is now confronted with the prospect

of a modi-lcation of the 10(17 agreement, which appears to be

an att-enipt to bring the undertaking into harmony with the

new order of affairs arising from the war. .According to a

memorandum presented to the Municipal Council by M.
.•\utrand, prefect of the Seine, the scheme proposes to put

an end to all legal and other disputes existing between the

company and the Council. The modifications projected under

the proposed supplementai-y agreement refer to the tariffs, the

personnel, the extensions of works, and the rental due to the

city. It is calculated on the basis of index figures for coal

and w-ages that the pre.sent charges for supply, which were

largely increased early in 19'2(), will be the maximum, and

that it will probably be possible to reduce them as from next

July as a result of the fall in the price of coal. As to the

cornpany's employes, whose wages were assimilated some

time ago to those of the workmen in the employ of the

Municipal Council, and involved the latter in an annual ex-

penditure of 8,000,000 fr.. it is proposed to leave the wages
entirely at the charge of the company in future. On the

other hand, the scheme contemplates the levying by the

Municipal Council of a sum of 13,000,000 fr. on the working

of the company for the purpose of new works, while the

rental for preniises is to be increased by up to 25 per cent.

It is calculated that the scheme would relieve the municipal

budget by about 18.000,000 fr. per annum. At least this is

the official view of the problem. It remains to be seen what
the company has to say on the matter.

Electricity in Switzerland.—The Commercial Secretary

to H.M. Legation at Berne has drawn the attention of the

Department of Overseas Trade to .the increasing demand on

the part of the pubUc in Switzerland for cheaper electricity.

In the case of energy used for heating purposes the industries

connected with electric heating cannot possibly exist unless

the price of electricity is greatly reduced. To-day when coal

and other fuel is scarce and expensive, the pubUc is turning

more and more to electricity for heating purposes, and efforts

are being made to increase the number of water-power stations

for the production of cheaper electricity. Vnfortunately the

cost of building water-power stations has increased enormously
of late ; it has been stated that the costs of erection are treble,

and in some cases five-fold, what they were before the war.

Swiss electric power stafTons, with very few exceptions,

have been obliged to raise their prices, and electricity

has become an increasingly expensive commodity. It hM
now been suggested that there are at present only two ways
of supplying electricity at cheaper rates : One way consists

in erecting larger stations and constructing more extensive

artificial lakes in the high-lying mountain valleys. The second

suggestion is to encourage the use of electricity during the

night by reducing the charge during hours of darkness. The
tendency in Switzerland seems to be to increase the number
of artificial lakes, and in this way to build up reserves of

water power. In the towns electricity is being increasingly

nsed for household purposes; for ironing, for grilling, toast-

ing, or warming up dishes, for cooking, and innumerable other

purposes. The number of bakers and confectioners who bake
by electricity is rapidly increasing. Chemists and dentists

are also largely using electricity. A new industry is also

growing up for the construction of electric stoves for the

heating of private houses. The electricity used for the stoves

is generated at night, during which time the stoves are

heated up. whilst in the morning the electricity is switched

off, and the stoves remain warm during the whole of the

day. The stoves contain either water, oil, or terra cotta.

In all modern houses and hotels, a large quantity of water

is heated by electricity, the electricity for which is produced
between midnight and" 6 a.m., and which in consequence can

be provided at a cheaper price. It is asserted that provided

the price of electricity used at night can be sufficiently re-

duced, electric heating in Swiss houses will in time become
the rule, and not, as now, almost the exception. At the pre-

sent cost of coal and wood the hydroelectric plants supply the

bakeries with electricity at a price more favourable than

that for which coal or wood could be furnished. For pro-

ducing 100 kilos of bread there is used on an average 20 kilos

of coal at a cost of 4.05 francs. An electrically-heated oven
uses about 80 kw. -hours for the same amount of bread. At
a price of 3 centimes per kW-hour for a supply at night, the

electricity costs only 2.40 francs. Even the day supply win

be used in succe.isful competition with the coal-heated ovens.

When baking about 37,000 kilos of bread per day a saving

of 370 tons of coal per month is effected. Tlie present demand
for the instjiUation of electrically-heated ovens is considerably

in excess of the ability of the Swiss manufacturers to supply

them.

Appointments Vacant.—Technical assistant, Grade I

(£300), two ditto.. Grade II (£250) ; repairs superintendent,

£300 +, for the L.C.C. Tramways Depar.ment. See our adverti'.e-

ment pages to-day.

INSTITUTION NOTES.

Iflstltutlon of Electrical Eagioeerg. M^uneticSuscicptibilh y

OF Low Obdeb.—Prof . E. Wilson, M.I.E E , delivered the first and

second of a series of three lectures on the above subject before the

Institution, on Februa-y 17th and 24th eapeotively, and the third

lecture is to be d.Iivered on March l.th. One of the most
important problems at the present time is that of magnetic

separation of minerals
; therefore, their susceptibilities must be

considered, an 1 s;nc9 the magnetic properties of certain minerals

can be changed by oxidation or reduction, it follows that this and
other aspects of the problem must also receive attention. But
apart from magnetic separation, the subject of rock susceptibility

has a bearing on magnetic survey work, a knowledge of the subject

is necessary to those engaged on the construction of scientific

instruments, and there are possibilities of its application in other

directions.

The author dealt with the subject primarily from the standpoint
of its practical applications, and his first lecture was devoted to a
description of the instruments need in the experiments ; thesecjnd
dealt with the results obtained, and the third will outline their
practical applications. The lectures were illustrated by means of
diagrams and lantern slides ; appa-atus was exhibited, and
experiments were performed.

I. Jn.^t'ii»ient.atitin.—When the volume susceptibility is larger
than about 15, the co:recticn for "end-effect" with short thick
bars becomes too uncertain if the magnetometer is empioyed.
Weiss prolonged the specimen in each direction by soft iron bars,

the whole being placed in a Eolenoid, and the magoetisinfr force
wa? inferred from the difference in e.m.f. induced in the two
section? on reversing the magnetising; current. Other methods
are to insert the specimen in holes in the pole pieces of a ring-
shaped yoke of " Stalky," and by supplementiug the magnetometer
with an induction balance, Eiicker measured sueceptibility as

low as 0'0COI3. Wiedemann and Curries torsion balance covers the
range of the magnetometer ; its upper bmit is at most 0'15, and
with it measurements can be made to leas than 1 x 10"". If

the instrument is to have a wit'e lanfje of ut'lity it must be so

constructed th.-it the strength of the magnetic field can be varied
;

such an instrument was exhibited by the lecturer. Moreover,
a portable torsion balance has been developed, in which the teat-

p ece hangs between fixed scfL-iron pole-pieces which are

magnetised by two concentric rings of hardened tungsten steel

with north and south poles at opposite ends of a diameter. By
varying the relative azimuths of the rings, the field between the

pole-pieces can be varied. In this manner a variable field can be
obtained without th^ nse of a majnetising coil and battery.

In the case of the torsion balance the deflection varies as the
square of the magnetic force impressed upon the test-piece. In
fact, it is difficult to measure the susceptibility of a given specimen
outside a narrow range of magnetic force of about one to four or

five. An electromagnetically -controlled balance has been developed,

whiah permits of a wide range of variation of the magnetic force.

The force due to torsion is replaced by an electromagnetic control in

which the mechanical fore; exerted is due to two components—one
proportional to the magnetic force impressed upoa the test-piece,

and the othjr variab'e if the su cep'.ibility varies. The instrument
can be modified by replacing the e'eotromagnets by permanent
magnets after the manner of the portable torsion balance. The
test-piece is supported from the beam, and the pnsition of the magnet
mu t be such that when the testp'ece is just about to leave the

field the pointer is at zero of the scile, thus eliminating the torsion

in the fibre.

If the strengths of the magnetic fields are fixed in value, then

the ma«8 euseeptihility, for emal weights, is proportional to the

current in tlie moving coil. But the entire range Uv — 0'15 to less

than 1 X 10 ') would nece'sitite a wenkjnirg of the field in the

perminent magnet when the scsceptibiiity became high in which
ciae the ratio of the squared values of the fields has to be taken

into account.

II. Siixiujitibility Vulues. — Magnetite crystals have curves of

magnetisation resembling those of iron and the su3cpptibihty aloQff

the axes of the crystal varies in magnitude for a given maguetisine

force, although all tendicg to the same limiting vulue. The
,

v.Jume BUfceptbility can hwe a max'm ^m value of the order of

10 C.6.S. u Ills, the largest suscep'.bi.ity of any known natural

substance, excluoing meteorites and traces of ae'a'.Iic iron.

Arkansas magnetite will interest engineers on account of its

high ret-.ntivity and coercive force. The value of a, is inoreased
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about 42 per cent, on heatinfr to 1,000' C, the residual magnetUm
is a'so increased, but the coercive force is reduced, and this
agrtea with what hsppens in the case of hardened steel. As
Arkansas magnetite is so highly retentire, and may passibly hs
found useful for the purposes of pjrmanent magnet", it is of
interest to compare its magnetic properties with those of hardened
tungsten steel. The ergs per cycle per cb. cm. are 90,000 when
the value of H,„av is 625, wheres they are of the order 200,000
in tungsten steel. The coercive force of the tungsten steel

is roughly half that of this magnetite, bnt the retained
magnetism is very much larger, the values being about
10,000 in the case of tungsten, and 1,300 in the case of this
magnetite. That reverse force H which, being less than the
coercive force, gives a maximum value to the product B H, is about
3!> in tungsten steel, as against 80 in this magnetite, and the maxi-
mum values of B H are 270,000 and 46,000 respectively. The
intensity ) retained by a 4-cm. bar after being in a magnetic field H
of 18,020 C.G.S. units has diminished 20 percent, in 2} years. The
effect of heating Penryn magnetite to 1,030' C. is to increase the
susceptibility, coercive force and retentivity. The intensity of
magnetisation .i in the unhealed 4-cm, bar has only diminished
3 '5 per cent, in 2 J years.

The lecturer examined the properties of other natural minerals
whose composition can be represented by a formula of the same
type as that of magnetite [Fe . Fe., OnJ, and pointed out that
another example which would interest engineers was that of the
mineral chalybite (spathic ore or ferrous carbonate). A specimen
highly oxidised on the surface was tested as regards the suscep-
tibility of the surface layer and the innermost unweathered portion.

The value of k,„ of the surface layer was found to be 34'7 X 10~'',

whereas for the innermost portion the value of k,,, was 103 x 10^".

The highly oxidised portion has a susceptibility almost identical

v?ith specimens of red or brown hematite. After roasting with
free access of air both the oxidised layer and the innermost portion
gave almost the same values of km. namely, 0014 and 0'0I38. The
high susceptibility found in ferric oxide is associated with the
passage through the stage of magnetite during its production, but
an inspection of chrome iron ore and hornblende shows a reverse

eflfect, that is, a diminution is produced by heating.

The effects of heating and cooling fresly in air certain minerals
in powder form was next dealt with ; the analysis of the com-
pounds at the various stages of heating is still under consideration,

but it is indicated by the experiments that a different susceptibility

can be obtained by heat treatment according to fineness of division

and access of air. and this is important in the event of largo
quantities having to be dealt with.

The transformation temperatures of natural and artifiijially pre-

pared minerals and alloys have been examined by many workers,
and the r( sult.s published. The magne'ic properties of salts have
been investigated by many workers, and it is an interesting fact

that copper has a negative susceptibility and its salts are positive,

whereas magnesium is positive and its salts are negative.

Wiedemann showed as eirly as 186-t that paramagnetic salts when
hydrated give a higher value than the anhydrous salts, although
water itself is diamagnetic.

S0MMER Meeting.—The snmmer meeting of the Itsttuticn
will take place in Scotland on June 7th to 10th, and will include

visits to Glasgow, Fort William, and Oban.
Northwestern Centre.—The syllabus for the second half of

Session 1020-1921 is as follows:—March 8th, "Electric Driving
in the Paper Mill on Heat-Economy Lines," by A, B. Mallinson

;

March 22nd, To be announced later ; AprU 6th (Wednesday),
Popular lecture, by Prof. E. W. Marchant, D.Sc, on "Modern
Developments in Wireless Telegraphy and Telephony" ; April 12th,

Annual general meeting and smoking concert.

North- Eastern Students' Section.—On January 28th, Mr.
C. C. Patersou, O.B.E., M.I.E.E., gave an address entitled :

" The
Electric Lamp from the Inside," in which detailed information

upon the manufacture of an electric lamp was given. The speaker
also dealt with the " Edison effect," and the metallurgy of

tungsten.

Manchester' Wireless Society.—On February 16th, Mr. J.

McKernai lectured on " Colour Photography," to a large audience.

The lecture was illustrated by some wonderfully-tinted photographs
taken by the speaker.

Institute of Post Office Electrical Engineers.—At a meeting of

the Bristol Centre on February 1 5th, Mr. A. J. Stubbs, Assistant

Engiceer-in-Chief, gave an address on "Fifty Years of State
Telegraphs," which was confined to the historical side of the
subject.

Physical Society of London.—At the annual general meeting,
on February 11th, the reports of the Council and the treasurer

were unanimously adopted. Tlie oflBcers and Council elected for

the ensuing year are the following :—President, Prof. Sir W. H.
Bragg, C.B.E", M.A., F.R.S. : secretaries, Mee.srs. F. B. Smith,
O.B.E , F.R.S., National Physical Laboratory, Teddington ; D.
Owen, B.A., D.Sc, 62, Wellington Road, Bush Hill Park, N.

;

foreign secretary. Sir Arthur Schuster. Ph.D., D.Sc, F.R.S.
;

treasurer. Mr. W. R. Corper.M.A., B.Sci., 82, Victoria Street, S.W. 1
;

libiariau, Prof. A. 0. Sanki^e, D.Sc. Imperial College of Sc'ence
and Technology. After the conclusion of the general business, a
discussion on " Absolute Measurements of Electrical Resistance, and
Instruments based on the Temperature Variation of Resistance,"
was held.

Royal Institution.— On Saturday, March 5th, at 3 o'clock. Sir

Ernest Rutherford will deliver the first of a course of three lectures

at the Royal Institution on " Electricity and Matter." The Friday
evening discourse, on March 4th, will be delivered by Mr. W. A.
Tait on " Severn Crossings and Tidal Power."

OUR PERSONAL COLUMN,
2Tie Editors invit$ tUotrioal tngin$tri, whtthtr oonntotti xeUh tht

ttohnioal or tht ornnmeroial tide of the profettion and induttry,
alto eleotrio tramway and railway ofioialt, to keep readeri of the
EIlBOTBIO&Ii Review potted as to their movemetUt.

The Times states that Mr. John Noble, the vice-chairman of Sir
W. G. Armstrong, Whitworth h Co., Ltd,, and Mr. R. Waters, the
head of the company's commercial organisation, are sailing this
week on an extended business mission to South America.
Me. W. R. MoNTGOiirRY, A.M.I.E.E., for some years on the

engineering staff of the E.P.S. Co., and until lately sales engineer
to Mr. H. P. Girling, M.I.E.E , of Maldon, has joined the staff of
Messrs. Agricultural and General Engineers, Ltd., Central House,
Kingsway, W.C. 2. He will be responsible for the sales in the
eastern zone of the afsociated firms' electrical products, including
the "Garrett" electric vehicle.

Mr. J. M. Keenan, late deputy borough electrical engineer at
Torquay, has been apfointed engineer and manager of the Thanet
Electric Co., Ltd., Margate.
Mr. Leonard Harvey, of 25, Victoria Street, Westminster, who

has during the past few years made a special study of pulverised
coal applications and uses, and has been representing an American
firm as European manager, is relinquishing this position, and will
practise as a consulting engineer upon matters pertaining to
pulverised coal and colloidal fuel, at the address mentioned.

Messrs. H. W. Smith & Co. (1920), Ltd , have appointed Mr.
S. M. Hammett (who was for some years with Messrs. Baxendale
and Co., Ltd.), as their representative in Lancashire,
Mr. a. Flinders Caine has resigned his position as manager of

the heating and cooking department of the Edison Swan Electric
Co., Ltd., Pondera End.

Obituary

—

Mr. R. Rankin.—We regret to record that the
death of Mr. Robert Rankin, B.Sc, occurred at his residence at
Leamington on the 17th inst. Since 1918 deceased was managing
director of Messrs. Van Raden & Co., Ltd., Coventry. He
commenced his training in the engineering profession when 15
years old, and became assistant to the Professor of Electricjil
Engineering in the Glasgow and West of Scotland Technical School.
After having been in business in London with the Electrical
Storage Co., and subsequently with Messrs. Pritchetts & Gold, Mr.
Rankin undertook Government work during the war, and subse-
quently took up his Coventry appointment. In 1918 he was
elected chairman of the Junior Institution of Engineers, and he
was the holder of the Vickers Prize Gold Medal of that body,
1915-16, and the bronze medal, 1917-18. He was the author of a
work upon " Electric Accumulators, ' and joint author of an elec-
trical laboratory course for junior students. As on.e of the leading
members of the Informal Meetings Committee of the Institution
of Electrical Engineers, full of native humour and ready wit, he
was extremely popular ; and as a technical man he had a very
promising future. Deceased, who was only 35 years of age, leaves
a widow and three children.
Mr. J. H. Carson.—We regret to record the death which

occurred in London on February 19th, of Mr. James Hamilton
Carson, late manager of the Anglo-American Telegraph Co., Ltd.,
in hig Slat year.

NEW COMPANY REGISTERED.

James Antijouling Appliances, Ltd. (173,121).—Private
company. Registered February 12th. Capital, £3,000 in £1 shares. To acquire
trom J. E. Jaines and others the benefit of certain existing inventions relating
to the manufacture and uorking of improvements in electrical apparatus for
protecting the hulls of ships and other submerged structures from barnacles
and other forms of aquatic life. The subscribers (each with one share) are ;

W. H. Larter, 67, Wynnstay Gardens, W. 8, engineer; H. Neville, "Amble-
side." Downs Court Road, Purley, engineer. The first directors are; J. E.
James, of Bolton; J. B. Wilkie, of Liverpool; and one other to be appointed
by holders of shares No. 2,085 to 3,000 inclusive. Secretary: W. H. Larter.
Registered office : la, Cockspur Street, S.W.

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

Ilford Dry Battery Co., Ltd.—Debentures dated Feb-
ruary 2nd, 1321, to secure £1.000 charged on the company's undertaking and
property, present and future, including uncalled capital. Holder ; R. Baickie,
3. CLirence Road, Nottingham.

Europe and Azores Telegraph Co., Ltd. (39,452).—Capital
£200,000 in £10 shares. Return dated December loth, 1020. All shares taken
up. £144,320 paid. £55,680 considered as paid. Mortgages and charge!, nil.

Berry's Electric, Ltd.—-Memorandum of deposit on Feb-
ruary 3rd. 1921. to secure all monevs due or to become due from compa.ty to

London Joint City Sr .Midland Bank, Ltd., charg.id on company's inter-.st in

land in Spring Road, \'ardley, Birmingham, with factory thereon.

Tok Manufacturing Co., Ltd.—Satisfaction in full on
February 11th, 1921, of debentures dated July 28th, 1920, securing £2,000.

Electrical Finance & Securities Co., Ltd.—Particulaisi of
£20,000 debentures, authorised December IGth. 1920, and covered by trust deed
dated February 3rd, 1921; present issue £17,000, charged on the company's
undertaking and property, present and future, including uncalled capital.

Trustees ; Union Commercial Investment Co., Ltd.
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Mr. George Balfour. M.P., presiding at

Fife Tramway, the annual meeting, held at Edinburgh on

l.ifjht and Power Friday, said it was very satisfactory, in

Co., Ltd. face of all the trade depression, that they

were able to produce a satisfactory ac-

count. .\ftt>r dealing with the accounts of the tramway under-

taking, he said that the Fiia Electric Power Co. showed a

substantial increase in net revenue duo to the large expendi-

ture on capital account which had been made in previous

years. The gross receipts amounted to £114,900, compared

with £73,.56() for 1919. Tlie net trading profit, including the

profit under the Electric Lighting Orders, amounting to

i'30.998. as compared with ,t"21.99() in the preceding year;

] 9,579.000 units were sold from the power station at Town-

hill, compared with 14.891,000 for 1919. The consumers con-

nected numbered 2,99.5. an increase of 449. During the last

three years the numlier of consumers connected had been

more than doubled, 'llie demand for electricity continued

unabated, as was evidenced by the figures, and by the fact

that at the moment some 150 consumers, large and small,

were awaiting connection. The total load connected with the

power .station was approximately 11.840 kW, compared with

S,S.30 kW for the preceding year. Various extensions to the

|ilant had been carried out during the year to cope with the

increasing demands and for the purpose of effecting economies

in supply, .\fter referring to the electric lighting orders in

the Cowdenbeath area and in various parts of the county of

Fife. Mr. Balfour said these undertakings were granted direct

to the company, and a .supply of electricity was given over

a large and scattered area under the provisions of these

orders, the supply being obtained in bulk from the Fife

Electric Power Co. The issued share capital now stood at

Ml-jaxm. an addition of £3-20.000 for the year. The gross

revenue from the traction, lighting, and power undertakings

amounted to £72.801. compared with £48.393 for 1919. The
directors recommended a dividend on the ordinary shares

at the rate of 8 per cent, per annum, being the same rate

as was paid on a considerably smaller capital for the previous

vear. They had no doubt shareholders would endorse the

policy they had adopted of .strengthening the reserves by the

appropriation of £20.000 and of paying the same dividend

to the ordinary shareholders as was received last year. The
di' ectors felt sure that this policy would appeal to the share-

holders as beiTig a sound and prudent one to follow, particu-

'any under the present financial conditions.

The ordinary general meetings of the

Underground five companies forming this group were

Klectric held at Caxton Hall, Westminster, on Feb-

Railway ruary 17th. Lord Ashfield (chairman) pre-

Companies. siding. The reports of the companies were

abstracted in our last issue.

At the City and South London meeting, the chairman

stated that the passing of the London Electric Railways Fares

Act had enabled the business to approach a level of financial

stabihty. and the receipts in the last three months of the year

showed a .30 per cent, advance upon those of the first three

months, but the number of passengers carried ifell by 14 per

cent. The difficulty of raising the £1,750,000 required for

the reconstruction of the railway had prevented any progress

in this diiection. but the directors hoped to commence the

work when funds were available on reasonable terms. The

principles of grouping outlined by the Minister of Transport

possessed many obvious advantages, and would be acceptable

to the group. The positions of main line railways and the

London lines were very different, how^ever. The former were

extensive and fully developed, whereas the underground rail-

ways were still unfinished, and required much more capital for

their completion. With a probable decline in working costs

the position of the companies would improve considerably in

the near future.

The chairman explained at the meeting of the shareholders

of the Metropolitan District Railway that the company was

one of those taken over by the Government at the beginning

of the war. One of the terms of control was that the net

revenue of 1913 should lx> guaranteed to the company. When
the common fund of the group was set up in 1915 this

irrangement was modified. The increased fares were allowed

on the understanding that the .special arrangement of 1915

was cancelled. This was found impracticable, and it was

agreed, therefore, that the railway should be freed from

Government control: this decision had been justified by the

improved condition brought about by the increase in fares.

The receipts of the four railways had increased by 23 per

cent, during the last quarter, as compared with the first

three months of the vear. although the number of passengers

carried had fallen bv 10 per cent. Speaking of future de-

velopments. Lord Ashfield said that the construction of a

Hampstead and Edgware line through Hendon to Golders

Green was being considered ; Parliamentary powers had been

received for this work. This line should be proceeded with
immodiately. as it would prove a very remunerative under-
taking. The speaker Ifjoked for useful developments from
the negotiations taking place between the authorities con-
cerned with the Loudon traffic problem ; if a successful out^

come could be arrived at the result would be simplification

and improvement. Lord .\shfield told the shareholders of the
Central London Railway Co. that their undertaking had bene-
fited most from the increase in fares, the increase as between
the first and last quarters of the year having been 35 per

cent. ; this was partly due to a small increase in the traffic.

The traffic upon the new Shepherd's Bush-Ealing extension
w-as at present unsatisfactory, but hopes of improvement were
entertained by the directors. The chief obstacle to its growth
was that main line fares were l)eing charged. The G.W.R.
Co. was contemplating the provision of two additional stations

on this extension at Old Oak Common and Twyford ; these

should materially increase the number of passengers carried.

Referring to future developments, the sjjeaker said that Par-

liament had sanctioned the construction of a connecting hne
w-ith the London and South ^\'estern Railway at a point near
that company's station at Shepherd's Bush. This would
provide a through run to Richmond. Although this work
would bo carried out at the earliest possible moment, the

present financial stringency prevented an immediate com-
mencement.
At the meeting of the London Electric Railway Co.. Lord

.\shfield said that the position had taken a turn for the worse
during the present year, two members of the group having
incurred a deficit. The result of this had been that the

common fund had had a distributable amount of £354,492, as

compared with £496,387 in the previous year. This was due
to the delay in sanctioning the increases which were finally

put into force in September last. Since that date, however.
the receipts had advanced by 27 per cent., comparing the

first and last quarters, and the number of paissengers had
Ijeen reduced by only 12 per cent. The expenditure on capital

account of £88,404 was chiefly on account of joint rolling

stock for the extension to Watford over the L. A- N.W. Rail-

way, of the cost of which one-third was paid by the company.
Capital commitments amounted to £182..5(IO. chiefiy due to the

purchase of 40 new trailer cars for the Bakerloo section, and
improvements to the lifts to expedite their working. Future
works included the construction of a line linking up the

Hampstead section wdth the City and South London Railway.

This would co.st about £1.142,000, but the present time was
not propitious for the raising of this amount. Upon the

whole, the chairman said he could not consider the year

under review as satisfactory, but he hoped to report a sub-

stantial improvement at the next annual meeting.

Tyneside Tramways & Tramroads Co.—.-Xt the half-yearly

meeting, held in Newcastle-on-Tyne on 15th inst.. Mr. ,T. T.

Merz said that the year had been an exceptional one in many
ways, but especially in their business. In other concerns

prices could be advanced to meet the needs of the moment,
but they had to go to Parliament before they could increasi^

fares. Going to Parhament, however, meant a delay of six

months, which had a due effect on the balance sheet. How-
ever, the next half-year should show » normal state of affairs

in the business of the company. Owing to the coal strike

in October the autumn races at Gosforth were abandoned;

that meant a loss of revenue. The dividend was only 4 per

cent., as against 5 per cent, for 1919. and 6 per cent, for 1918.

City of London Electric Lighting Co., Ltd.—Dividend on

the preference shares 6 per cent., being Is. 2.4d. per £1 snare;

on the ordinary shares 12 per cent., being 2s. 4.8d. per £1

share. On account of these dividends 7.2d. per preference

share and 9d. per ordinary share was paid in September, 1920.

In addition, the directors recommend a bonus of 2 per cent,

per ordinary share, being 4.8d. per £1 share, on account of the

reduction of dividend for the year 1916. leaving the reductions

in 1917 and 1918 to be dealt with in the future. This bonus

will also be subject to deduction of income tax. After pay-

ment of the dividends and bonus less income tax, and providing

for other appropriations, £23,000 will remain to be carried

forward

.

Midland Electric Corporation for Power Distribution.

—

Final dividend at the rate of 6 per cent, on the ordinary shares,

making 10 per cent, for the year; on the new ordinary at the

rate of 10 per cent. Carried forward subject to E.P.D., £36,486.

Tramways, Light and Power Co.—Profit for 1920, .£.53,697

plus £3.8:33" brought forward, .\fter paying debenture charges

and putting £5,000 to reserve. 6 per cent., less tax, is paid on

the ordinary shares. £2,256 is carried forward.

Paisley Tramways Co.—.After paving preference interest

and putting £1.000 to preference sinking fund. £65,4,57 is

carried forward.

Mansfield and District Tramways Co., Ltd.—It is proposed

to increase the c.ipital from £130.000 to £180,000 by the

creation of oO.tKX) new ordinary shares of £1.

Melbourne Electric Supply Co., Ltd.—Resolutions autho-

rising the recent issue of 8 per cent. £5 preference shares were

confirmed at a meeting held on Tuesday.
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Northampton Electric Light & Power Co., Ltd.—The
business showed considerable expansion during 1920, and
there was an increase in net proht. Units sold increased from
6,589,108 to 7,646,577. The balance of the new 7 per cent,

second debenture stock will be offered shortly. The capacity
of the Hardingstone Junction generating station is to be in-

creased; the engine and boiler houses will be enlarged, and
orders for a 6,0U0-kW turbo-alternator, boilers. &c.. have been
placed. ^12,360 has been put to depreciation (dBl,36U allo-

cated to motors, of which 4,607 h.p. are let out on hire). A
battery suspense fund is being formed to spread the occasional
heavy expenses for repairs over a longer i)eriod. After paying
5 per cent, on the preference shares and 8 per cent, on the
ordinary for the year, i^l.yOO is to be carried forward.

County of London Electric Supply Co., Ltd.—Final divi-

dend on the ordinary shares for the past haU-year at the
rate of 11 per cent, per annum, less tax, making 8 per cent.

for the year. £50,000 to depreciation; £62,500 to general re-

serve; £18,500 forward.

Stock Exchange Notices.—The following have been
ordered to be ofhcially quoted :

—
Erinoid.—265,278 shares of 5s. each, fully paid. Nos. 700,001

to 965,278.

Melbourne Electric Supply Co.—£96,365 consolidated ordi-

nary stock. •

Dealings in the following have been specially allowed by
tha Committee, and the shares are now included with those
in which special settlements have already been granted :

—
Major & Co.—79,510 8 per cent, participating preferred ordi-

nary shares of £1 each, fully paid, Nos. 1 to 79,510 ; and
20,000 ordinary shares of £1 each, fully paid, Nos. 1 to 20,000
(issued to deferred ordinary shareholders).

Smithfield Maikets Electric Supply Co., Ltd.—Gross profit

for 1920 £9,262, against £6,.588 in 1919; net profit £8,718.
against £5,464 in 1919. £3,500 to depreciation; £800 to de-
benture stock redemption fund. After including the balance
at credit of profit and loss account at end of 1919, £5.748
remains. A dividend of 5 per cent, per annum on the ordinary
shares requires £3,000; to reserve £2.CKXi; carried forward
£748. The removal of official control of the markets in July,
1920, re-established normal conditions during the second half

of the year, resulting in a satisfactory increase in output.

Rushden & District Electric Supply Co., Ltd.—Connec-
tions greatly increased during 1920; consumers (chiefly for

lighting) grew from 223 to 308. but owing to the depression
in trade during the last six months, the output of electricity

has remained stationary. When trade revives considerabls
expansion is expected. Maximum load, 365 kW ; units sold,

584.220. £1,075 to depreciation, £100 written oft' preliminary
expenses; final dividend 4 per cent., making 6J per cent,
for 1920. £316 forward.

Tullamore Electric Light & Power Co., Ltd.—At a gene-
ral meeting of this company, Mr. P. J. Egau presiding, the
directors reported that 11,835 £1 shares had been issued for

cash—5s. per share, payable on application; that the purchase
of dynamo and engine, consulting engineer's fees, absorbed
£1,950, and purchase of power house £175; and that prelimin-
ary expenses were estimated at £800. Mr. Kelly (secretary)

said the machinery would be installed by March, and all should
be in readiness for lighting the town in October next.

Liverpool Overhead Railway Co.—Gross revenue receipts
for 1920 £229,130; working expenses, including appropriation
to reserve. £199,881; leaving £29.248. plus £6,015 brought
forward. Debentm-e interest £6,755 ; dividends for the year
6 per cent, on the preference shares and 3 per cent, on the
ordinary; £5,577 forward. Passengers carried: 192*.),

21,020,839; 1919, 22,440,103.

Charing Cross, West End & City Electricity Supply Co.,
Ltd.—Dividend on the ordinary share capital of the West
End undertakings for the halt-year ended December 31st,

1920, at the rate of os. 6d. per share, maiiing, with the
interim dividend already distributed, 8 per cent, for the
year 1920.

Bournemouth & Poole Electricity Supply Co., Ltd.—Final
dividend on the ordinary shares at the rate of 7 per cent,
per annum, less tax, making 6 per cent, for 1920.

Chelsea Electricity Supplv Co., Ltd.—Dividend of 7 per
cent, for the half-year, making 6 per cent, for the year;
£17,312 to depreciation ; £2,178 written otf cost of extinction
of founders' shares; £2,925 written off investments; £2.429
carried forward.

Traction & Power Securities Co.—Net revenue for 1920
£33,8J9, plus £10.9.32 brought forward. Dividend 7s. 6d.
per share, free of tax, carrying forward £12,722 subject to
corporation tax.

Kensington & Knightsbridge Electric Lighting Co., Ltd.—Dividend of 5 per cent, on the ordinary shares for the
last half-year, making 9 per cent, for the year.

India.—Ahmedabad Electricity Co., Ltd.—Fourth divi-
dend for the year ended September 3flth. 1920, at the rate of
10 per cent, per annum.

—

Indian Textile Journal.

National Boiler & General Insurance Co., Ltd.—Dividend
of 18s. per share, less tax, for 1920. To investment reserve
X6,841; carried forward ^3,949.

STOCKS AND SHARES.

Tuesday Evdninq.

The electricity supply . companies are certainly doing well in

regard to their dividend announcenaents. Up to the time of

writing, increases have been declared by the City of London,
Chelsea, Charing Cross, Kensington, Metropohtan, and South
Metropolitan companies. There may be others to come. In
no case has the 1919 dividend been diminished. This is a per-

formance which cannot fail to be observed when trade con-

ditions become more normal and investors are looking round
for opportunities to place their money in commercial under-
takings oti'ei'ing prosijects of steady improvement. It is inter-
esting to compare the results of the past three years as
follows ;

—
1920 1919 1918
p.c. p.c. p.c.

Charing Cross 8 7 4
Chelsea 6 4 3
County a a 7

Kensington and Knightsbridge ... 9 7 6
London 2i 21 nil

Metropolitan 7 6 5
St. James's 12 12 10
South Metropohtan 8 6 6
Westminster 10 10 8

I'he City of London dividend makes 14 per cent, altogether,
as against 13 per cent., in all. a year ago.

Prices are harder. Westminsters have advanced to 5i and
Metropolitans to 3. County preference are 5s. higher at Si.
The rest are firm at the quoted figures. Sir Eric Gedd,es stated
in the House of Commons on Slonday that the Ministry of
Transport had received many applications from supply com-
panies for permission to put up the price of electricity. Sir
Eric was guarded in his remai'ks, but apparently the appli-
cants have not been sent empty away in all cases.
In spite of the firmness in the market for supply shares, a

faiily general decline has taken place in the list of prices in
the shares of manufacturing companies. Amongst those which
have fallen this week are English Electric 13s., Electric Con-
structions 13/16. General Electrics 1 3/16, Siemens 19s. 4§d.,
the new at 18s. 3d., Metropolitan-Vickers ordinary 18s. lid.,
and Edisons at 10s. The disappointment felt in connection
with the Edison dividend is reflected in apprehensions that
other manufacturing companies may not be able to keep up
their previous distributions, and having regard to the tiglitness
of money, it is not unreasonable to regard such fears as justi-

fiable. People are afraid to buy anything of the manufactur-
ing type of share at the present time, and therefore when
there is any slight pressure to sell, prices have to give way,
because there is no support to back them. Callender's 6J per
cent, preference, however, are in request, the price being better
at 17s. 6d. ; the 7-5 per cent, preference hardened to 19s. 3d.
The Home Railway market has again been very flat, with

substantial falls in debenture, preference, guaranteed, leased
lines, and other prior-charge securities. There seems to
be no stopping the fall in this particular market, a
fall started by the Colwyn report and accelerated by
the growing nervousness felt as to the Government's
readiness to discharge its obligation to hand back the
railways next August in as good a condition as they
were taken over from the companies upon the outbreak of war.
The Undergrounds are exceptional in the list of ordinary stocks
as showing a fair amount of strength, speeches at the various
meetings of the L^uderground companies last week serving to
maintain prices, although here also there has been some little

reaction from the best. Underground incomes are 2 points
higher at 70^. District 4 per cent, debenture has fallen to 523,
and the company's 4 per cent, debenture of 1902-3 is weaker
at 52.

It may be remarked parenthetically that a firm of outside
brokers is sending out circulars offering Contingent Certificates
of the Underground Electric Railways of London at Is. 3d.

'

each net. The firm are prepared to sell the shares for cash

.

outright or on the instalment principle. Curiosity may won-
der where the certificates are coming from to supply the
demand, but as they are obtainable in the Stock Exchange at
about sevenpence apiece, it is not difficult to understand the
source of supply.
Cable stocks show little disposition to halt in their steady

upward march. This week, rises are marked in Western Tele-
graphs at 16i and Eastern Extensions 1.5|. Eastern ordinary
has been 162, but reverted to 1601, while Great Northerns are

J down at 21J. Indo-Europeans. which for some time past
has been quoted at the extraordinarily wide margin of 25—35,
hanged hands the other day at 26 and 261. Holders of stocks
in the Eastern group of companies are being exhorted in some
quarters to watch with close attention the developments in

connection with the Great Northern and Indo-European com-
panies, since as soon as these two get going in full swing again,

they.may prove formidable competitors to the Eastern and its

associated companies. Under ordinary trade conditions, how-
ever, there is plenty of room and plenty of trafBc for them all.

Anglo-American preferred at 811 is a point lower. Orientals

weakened to 2 3/16, and Marconi's are heavy at 1|, while
Radios of both classes are a trifle down at 8s. 3d. for the
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common and lis. 3d. for the preferred. There is nothing
doing, however, in any of the Marconi shares, and the dullncBS
of the nuirket is due to the indifference shown by those who
commonly siijiport Marconi's wluMi prices are depres.sed.

iiritish O'olumliia deferred has gone hack 3 points to 4tSi,

with business marked as low us 47J. Considering the higli

yiehl offered by the stock, it is diflicult to account fur the flat-

ness in the price Financial affair.s in the Dominion, however,
seem to be none too liapjiy, according to the private letters,

and the tightness of monetary conditions is as noticeable there

as it is on this side of the Atlantic. Mexican issues have gone
back, the principal fall this week being one of 3i points in

Mexiam Light & Power preferred shares. Anglo-.Vrgentinc

Tramways second preference gave way to 3J, the 5 per cent.

debenture stock, liowcver, advancing to COj, the stock being

steadily ab.sorbed by the smaller investor. British Electric

Traction u per cent, debenture is harder at 01.

The rubber market is virtually dead. The various i)anace;iK

put forward to assist the price of the raw produce make no
headway agaiiust the apathy of raw rubber buyers, and. until

a change occurs in business conditions in .America, it is not
likely that the price of rubber will make any material im-

lirovement. The weakness of armament shares was arrested by

a slight recovery in Vickers. which a.ssisted Armstrongs and
other members of the group, but the market in the shares as

a whole does not appear to have much .staying power, and the

recovery was partially lost. It is well, however, to keep in

mind the fact that E.P.D. comes off l>efore long, and that the

payments which have been made by industrial companies on
account of this tax constitute a kind of hidden reserve that

will be of assistance to some of the companies most heavily hit.

SHARE LIST OF ELECTRICAL COMPANIES,

Home Bleotkioitt OoiiFAiiiEa,

Dividend Prioe
, • V Feb. aa, Yield
1918. 1919, 1931, Rise or («U, p,a,

Brompton Ordinary 8 13 5J — £10 4 4

Oharing CroBS Ordinary .... 4 7 4 — 10

do. do. do, 4i Prel, ..4)4) aj — 8 8 8

Chelsea 8 4 8j^ - U 10 6

City of London 8 10 24/3 — 8 5 4

do. do. 6peroent, Pref, .. 6 6 17/6 — 617 3

County ol London 7 8 7i — 10 18 4

do, do. 6 per cent. PreJ, 8 6 ik +i 778
Kensington Ordinary .... 6 7 8* — U li 4

London Electric Nil aj j — 10

do. do. 6 percent. Prel,.. 6 6 3| — 10 19 3

Metropolitan 6 6 B + J 11 18 4

do. 4J per cent. Prel, .. 4J 4) Sjl — 8 16 8

St. James' and Pall Mall .. .. 10 13 6} — 9 13

South London 6 6 af — 9 3 10

South Metropolitan Pref 7 7 18/9 — 10 8 8

WestminBter Ordinary .... 8 10 f} + J 9 10 6

Teliskxphs ard TiLaPHONBa,

Anglo-Am, Tel. Pref 6 6 SIJ -1 7 9 8

do. Del 88/6 1) let - 9 6 6

Chile Telephone 8 6 68 — 'BBS
Cuba Sub. Ord 7 7 6i — -10 16 4

Eastern Extension 10 10 Ifg + J 'e 8

Eastern Tel. Ord 8 10 16'J* — •6 4 6

Globe Tel. and T. Ord 8 10 16| — "6 8

do. do. Pref 6 6 9 - 6 IB 4

Great Northern Tel 93 93 ai| -\ 10 3 4

Indo-European 18 10 80 — 8 6 8
Marooni 35 96 M — ,',

Oriental Telephone Ord 10 13 S/, -J '6 9 7

United R. Plate Tel 8 8 6i — •6 8
West India and Panama .. .. 1/8 Nil A — Nil

Western Telegraph 8 10 IPJ (- J •6 5

Horn BAn,9,

Central London Ord. Assented ..4 4 48* — 9 < S
Metropolitan 1 U "j — 7 8 4

do. District .. .. Nil Nil 15 — Nil
Underground Electric Ordinary Nil Nil 2 -I- i Nil

do. do. "A" .. Nil Nil 5/6
'— Nil

do. do. Income ..5 4 70J -^ 2 a 16 9

FOHEIOM TBAMS, ftO,

Anglo-Arg, Trams, First Pref. .. Nil 61 3g — 10 9 6

do, do. and Pref. .. Nil NO 8| - \ Nil
do. do. 5 % Deb. ..6 6 60) 4 1 8 8

Brazil Tractions Nil Nil 33 — Nil
British Columbia Elec. Rly. Pfce. 6 6 66 — 8 18 6

do. do. Preferred 3* 6 63* — 'S 16
do. do. Deferred Nil 8 ISS - B 'IS 17 8
do. do. Deb. .. 4} 4^ 67} -^9 7 lO

Mexico Trams 5 percent. Bonds.. Nil Nil 40) - 2 Nil
do. 6 percent. Bonds.. Nil Nil 34) — Nil

Mexican Light Common .. .. Nil Nil 13) — Nil
do. Pref Nil Nil IS -3J NU
do, l8t Bonds.. .. Nil Nil 63) — Nil

MANnFAOTTTRina COMPINIES,

Baboook & Wilcox 15 15 SJ — 6 13 8
British Aluminium Ord 10 10 17/- — 33. 11 15 4
British Insulated Ord 13) 15 IS — 9 6 10
Callenders 35 15 Ig — 10 18 3

„ 6) Pref 6) B) 17/6 — 7 8 7
Castner Eellner 30 17 3; — 7 13 9
Crompton Ord 10 10 13 9 — 14 11
Edison-Swan 10 10 10.'- —fd. —

do. do. 5 per cent. Deb, ..6 6 70 — 79 ID
Electric Construction .. .. 10 10 \i —

-f^ 13 S 2
English Electric — 8 1?/- — 10 19 2

Do. Pref — 6 14/- — 8 11 6
Qen. Elec. Pref 6) 6) 18j6 — 7 3 6

do. Ord 10 10 1,;. — A '8 8 6
Henley 35 IS 1^ — 10 6

do, 4) Prel 4) H Bt — 6 18 6
India-Bubber 10 10 J — —
Met.-Vickers Pref — 8 \\i — 8 18 4
Siemens Ord 10 10 3j^ — ,V *10 6 3
Telegraph Oon 30 90 31) — 'S 11 8

* DiTidenda paid (zee ot Inoome Tax,

MARKET QUOTATIONS.
It shonld be remembered, in making nae of the S^ore* appearinK
in the followintr list, that in gome caaea the prioea are only jreneral

,

and they may vary according to quantitiea and other oiicometanoe',

Tuesday, February 2!eud.
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THE BROWN-BOVERI MERCURY ARC
RECTIFIER FOR LARGE OUTPUTS.

By R. L. MORRISON, .\.M.I.E.E.

( Concludedfrmn page 219.)

Sliort Circuits.—^Though short cirruits inside the rectifiers

are now very rare, it is interesting to know of the diificulties

that were experienced in this respect,

iind the steps taken to ehminate them.
It was at first found that there was the

^ liabihty of short circuits occurring if the
pressure was raised above '2'20 volts, and
for some time all the efforts that were
made to overcome this tendency proved
futile. However, after careful and pro-

longed investigation a design was gradu-
ally evolved in which it has been proved
by years of experience that the risk of

short circuits is almo.st negligible. The
main causes that were found to be re-

sponsible for these occurrences were

—

condensed mercury running down the
surface of the anodes, the effect of ultra

violet rays, contact between the anodes
and the negative flame already referred
to, insufficient vacuum, and continuous
abnormal overloading.*
The effects of the first three have been

so far eliminated that the possibility of

anything of this nature occurring is no
more than what might be expected in any
other form of electrical plant. The
fourth point—insufficient vacuum—^has

been largely met by the provision of a

very satisfactory type of air pump which

ensures that the user is fully safeguarded in this respect.
Furthermore, it is to his interest to keep the vacuum at a
higher level because not only does it" improve the overload
capacity of the rectifier, but it reduces the drop in the arc,
and hence improves the efficiency..

Dealing now with continuous abnormal overloading—the
extent to which one can go' is governed by the limiting
temperature permissible at the anodes, in the same manner
that temperature rise fixes the overload capacity of any type
of mai-hine. If the temperature of the anodes were allowed to

See B.n.C. Ueciew, No. 6, 1919.

Fig. 9.—Rectifiers Rated at 1.000, 000. and ,300 A.

10.—Section' ^^D Pun
i H' 3U0-A REcrii itR.

Fig. 11.

—

Sectio.n and Pi.a.n- of
600 AND 1,000-A Rectifier.

exceed the safe working limit, the valve
action would cea.se. The current would
then flow in both directions, this con-
stituting, a .short circuit. In practice,

such contingencies are fully covered by
the provision of suitable protective gear.

h'dliiiil.—F'rom what has already been
said it will have been gathered that the
rating of a rectifier must be governed
liy the ciu'rent-carrying capacity of its

anodes, and it is on this basis that three
sizes have lieen standardised for dealing
with 3tX), tiOt), and 1,(X>0 amperes normal
continuous rating (fig. 9). The same
design can he used for any pressure up
to 7.50 volts, and with small modifica-
tions up to 1..50*.) volts, while tests in-

dicate that 3,000 or even 5.000 volts is

not impossible with perfect safety—in

fact the problem is much easier of solu-

tion with the rectifier than with the
rotary converter.

With the.se higher pressures it is

necessary to reduce the current rating

somewhat, and to space the anodes
jather further apart. The reason for

the current Ijeing reduced is not. very
definitely known, for though a greater

pressure drop in the arc has to be con-

tended with, due to increasing the dis-

tance between the anodes, yet it is be-

lieved that the physical features of the

arc play a more important part than is

at fii-st apparent. It will be reahsed
that the potential difference between
opposing anodes may be nearly double
the working pressure, and as this is in-

creased, the tendency to " back firing,"

H.s it is called, is also increased, and
means must be adopted to keep such
tendencies within limits. This " back
firing " is probably due to the over-

crowding of the molecules when exces-

sive currents are handled. As the poten-

tial difference is increased, a point may
be reached wlien some of the unionised
gas particles are driven from their pa^h
and come near enough to the opposing
anodes to be attracted to the positive

ions comitig from that anode. The re-

sulting- impact splits up the particles,

and if the newly formed positive ions

take the wrong patli and come into

contact with the. opposing anode,

cathode spots will be started on that

anode. These spots will throw out el^c-
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trons wliicL split up tlic neutial pnrtiilis in tlie viLJiiity (jf the
anode, thua creating fresh positive ions wliicli travel back U>
the anode and increase the size of Tlie cathode spots. This pro
less would continue until the valve opened and a short-circuit
would ensue. The simplest way of avoiding such occurrences
is to reduce the current rating; of the anodes as well as spacing'
them somewhat further apart.
There is practically no limit to the output that can be

dcilt with by rectifiers by operating two or more cylinders

1!.4..l..l-,o„ Ct,.!..

Pig. 12.—Diagram of Connections.

in parallel, with a common transformer or a transformer for
each cylinder as the conditions dictate.

Kg. 10 shows a section through a Brown, Boveri rectifier
with a normal rating of 300 amperes. The arc operates in
the large lower chamber a between the main anodes c, of
which there are six, and the cathode d, while the ascending
vapour is conden.sed in the narrow upper cylinder b. Cooling
is provided by water circulating through the jacketing round
both sections of the rectitier as well as through the cathode
base and the anode plate, which is the hottest part of the
rectifier. Ordinary town water is invariably suitable, the
quantity required being very small, but if there is any doubt
as to its purity it is advi.<iable to utilise a separate recooling
system consisting of a number of radiator coolers through
which the water is circulated, either on the thenno-siphon
principle or by means of a J-h.p. centrifugal pump. If, how-
ever, one pole of the system is earthed or the pressure exceeds
&X) volts, the recooling arrangement must in any case be
provided to eliminate as far as possible the effects of elec-
trolysis.

The main anodes are completely encased by specially de-
signed leading-in ]nsulators and steel arc guides. The arc
is thus confined to a w-ell-defined path, and the possibility of
direct short-circuits across the intervening space between "the
anodes is eliminated. These arc guides terminate in a cylin-
drical steel dish placed immediately above the cathode. The
anodes, which are of special close-grained iron, are rounded
and highly polished to remove all ridges or particles of metal
from the surface, as irregularities of this nature would t<?nd
to produce short circuits.

The larger rectifiers for dealing with 600 and 1,000 amperes
are depicted in fig. 11. The design is generally similar to
that already described except that the main anodes are water

cooled by means of the radiator i<jolers H. With the smaller
cylinders the heat generated at the anodes can quite easily

be dissipated through the leading-iu insulators to the water
cooled anode plate, and by radiation to the interior of the
cylinders.

The arc is started by the ignition anode J which is con-
nected to the iron core of the solenoid l, by a long rod passing
flown the centre of the cylinder. The ignition current is

provided by a small 110-volt converter. The connections are
so arranged that, when the ignition push button switch is

closed, the solenoid is energised and the ignition anodi'. which
is normally about 10 mm. above the surface of the mercury,
is drawn down against the pressure of a spring until it

touches the mercury. The. current then flows through the
rod to the mercury—thereby short-circuiting the solenoid coil,

thus allowing the spring to p\ish the cxire upwards, which
again separates the ignition anode from the mercury. A
small arc is started at the point of rupture, and within a

second or so sufficient vapour is funned to start the main
arc working. The whole operation is extremely simple, and
rectifiers that are in continual use can c)ften be started up
iind paralleled on to the bus bars within a few seconds.

F'arallel Operation and lieiiufatiox.—Reference has already
been made to rectifier units operating in parallel to obtain
higher outputs than are afforded by single cylinders. To
enable this to be done in cases where a single transformer
supplies several units. ,six-phase anode reactance coils are
placed in the anode circuits, these coils also serving to ensure
correct parallel operation with converters of other types. By
variously connecting the windings any desired inherent regula-
tion can be given. In some instances each rectifier, cylmder
is provided with its own transformer, and under such circum-
stances anode coils can be generally dispensed with.
The direct current voltage is controllefJ either by step-by-step

regulation from the primary side of the transformer or by
an induction regulator hand or automatically operated. The
arrangement with the induction regulator is decidedly prefer-
able forlighting supplies, as the voltage can be varied smoothly
and to any extent, and when automatically controlled it is

possible to leave the sub-.station largely unattended, thus
effecting a considerable saving in the matter of attendance.
For the case of traction supplies, and where the question of

regulation is not of primary importance, the rectifier can be
given a shunt characteristic with a 4-5 per cent, rise of pres-
sure with falling load, by the use of a specially designed
regulation reactance coil connected in the neutral of the main
transformer. An equipment arranged in this manner is very
simple and easily operated.

9&
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With highly fluctuating loads such as traction, rolling mills,

&c.. the excitation is kept permanently in circuit; the con-
sumption represented is less than ^ kW per cylinder.

Vacuum.—One of the most important items of auxiliary

gear provided with large rectifiers is the vacuum pump set

for maintaining the high degree of vacuum essential to satis-

factory operation. The vacuum required under normal con-
ditions is about 0.01 mm. Hg. The drop in the arc, and
hence the efficiency, is directly proportional to the vacuum
which reaches a very high figure (in some cases as much as

0.005 mm. Hg) after the plants have been in operation for

some time. These conditions are brought about by a highly
efficient two-stage mercury air pump consuming about 1 kW
when in use. The vacuum is measured by a very accurate
and reliable form of gauge which is calibrated to give direct

readings of the vacuum. With this gauge distinct readings
of pressure difl'erences as small as Ixld"^ mm. Hg. can be
made. The gauge is mounted in an iron pillar to prevent

better vacuum that would obtain. In this respect it might
be said that the value of a rectifier appreciates instead of de-

preciating as with other converters.

l?or the higher traction voltages of 1,500 and upwards now
coming into u.se, very high over-all rectifier efficiencies can
be given. A curve for a l,.5tKI-kW unit at this pi'essure is

also indicated. In general the power factor varies between
90 and 97 per cent.

Oeneral.—In many resi^ects the mercury arc rectifier is

decidedly superior to all other forms of converting plant. In
the matter of efficiency there is no question of its superiority,

except perhaps at low direct current pressures. It is entirely

reliable in operation imder all conditions, and requu'es no
highly skilled attention. In this connection it might be sai<l

that automatic operation by remote control will probably be
possible in the near future.

As regards weight—it is less than half that of a rotary
converter of the same output at ^y>0 volts, while the floor
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Fig. 14.—Typical T..\y-out of SiNGLF.-CYi.ixnER Rectifier, Transformer .and Sw-itchgear.

breakage. If desired, the rectifiers can be provided with
electrical vacuum indicators, the voltmeter portion of which
is calibrated to give direct readings of the vacuum, and can
be mounted in any convenient position, .such as on the

switchboard.
Efficiency a)iJ Pojver Factor.—It has already been shown

that the eflicieney of a rectifier remains constant at all loads.

To obtain the over-all efficiency, however, account must be

taken of the lo-s.ses occurring in the main transformer and
auxiliary gear. Curves have t)een plotted for various sizes of

units in fig. 13, and for purposes of comparison those applic-

able to rotary converters of equivalent output are also included.

It will be seen that the over-all rectifier efficiencies remain
practically steady down to nearly I load when the constant
losses, such as the transformer iron loss, begin to be felt

and the curves commence to fall. The results are, on the

whole, a good deal better than those obtained with the rotary

converter, and would improve in course of time, due to the

space required is in general a good deal less. There are no
running parts, and in con.sequence little or no wear, this

particularly applying to the rectifiers themselves. Due to

the anodes and mercury operating in a high vacuum no
oxidisation occurs, and for spares the makers merely recom-
mend stocking a few insulators and fu.se elements.
No converter is so capable of handling highly fluctuating

loads as the rectifier. It is in.sensible to short circuits of

short duration, but prolonged ones must naturally be cleared

by suitable protective gear.

Frequency has no bearing on its output or operation, and
has only to be taken account of in the design of the trans-

former and auxiliary gear. It is thus possible to couple

rectifiers in parallel when supplied with current at different

frequencies.

In operation the rectifier proper i.s noiseless, and sub-sta-

tions can with impunity be ex-ected in crowded areas without
the locality being aware of the existence of converting plant
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in their midst. To illustrate the pos,sil.)ilitie8 in this respect
It might be stated that one set at present on order will prob-
ably be plaood in the basement immediately below the supply
•ompany's show-room.

For hiKh-pres.siire diroct-iurrcnt tiaftioii there is no doubt
the rectifier will find an extensive field of application. Several
sets have already been installed on the Continent for this
class of work at 1,100 and 1 .^(lO volt.s. and otliers are in
prospect, while pressures up to 3,000 volts will eventually be
dealt with.
The lay-out of rectifier plants is a very simple matter. In

lis,'. 14 i,•^ depicted one for a small set to be installed in thi.s

country. It will he noticed that no s|)ecial foundations are

VE-c'trohov, ;i„oje.
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provided, the only requirement in this respect being that
the floor should be level and strong enough to take the
weight of the plant. In this respect alone, apart from all

other considerations, the saving effected is quite appreciable,
and when a new .sub-station is required a much hghter design
can be adopted than would be the case if a rotary converter
was under consideration.
Up to the end of 1920 the total number of rectifier sets

either in.stalled or on order was 134, the ;iggregate output of

which is 53.000 k\V. Having regard t« the comparatively
short time the Brown, Boveri rectifier has been commercially
manufactured, the manner in which it has been taken up
is very gratifying, especially when one considers the large
amount of spade-work that had to be done.
In conclusion, the author desires to express his thanks to

Messrs. Brown, Boveri & Co., Ltd., and Power-Rectifiers,
Ltd.. fi)r giving him the facilities and materials upon which
this article has been based.

THE SEVERN BARRAGE SCHEME.

On February 10th and 11th a joint meeting was held in

Birmingham of the Institutions of Civil Engineers, Elec-
iHiCAi, Engineers and Mechanical Engineers to discuss the
Severn Barrage scheme, and particularly the third interim
report of the Water-jwwer Resources Committee. A large
Kathering attended both meetings. The chair was occupied bv
Mr. J. D. Watson. M.Inst. C.E. (President of the Birmingham
Association of the Institution of Civil Engineers), who was
accompanied by. Mr. P. Forrest, M.I.E.E. (chairman of the
South Midland Centre of the Institution of Electrical En-
gineers), and Sir Gerald Muntz (representing the Institution
of Mechanical Engineers). In introducing the subject, Mr.
Watson said the Severn Barrage scheme had been thrust upon
the public by a fanfare of trumpets in a manner suggesting
liolitical stage management; the subject was intensely interest-
ing, the more so perhaps because it was fraught with many
dithculties.

The di.scussion was opened by Mr. E. A. Chattock,
M.I.E.E. (chief electrical engineer to the City of Birmingham),
who summarised the particulars which had been published
by the Ministry of Transport and the Water Power Resources

Committee, and then went on to discuss the financial possi-
bilities of the scheme. Tlie Ministiy of Transport scheme
mentioned one miUion h.p. with an average of halt a million
h.p. over a lO-hour day. The Water Power Resources Com-
mittee mentioned an averape of •2(J0,0(KI kW over a JO-hour
day, and he took the latter figure as a basis for calculation.
The average efficiency of the Ministry of Transport scheme
would h(> about (>i per cent, from the brake-horse-power on
the barrage turbine shafts to the overhead transmission lines.
Working back from this, it was obvious that the capacity
of the generators at the barrage should be 470,0(J() kW.
Taking this figure as a basis, he had e.stimated that the cost
of the necessary electrical machinery would be ill 7.707,000.
This was far too high; he therefore put forward a suggestion
to use constant-current d.c. generators in place of constant-
potential generators, and to run them in series on the fhury
system. The average elliciency of this scheme would be
about 62 per cent, from the ba/rragc turbine shafts to the
transmission lines, and the .scheme would require a gcwrator
capacity at the barrage of 450,000 kW. 'The cost of the
electric plant, exclusive of foundations, buildings, &c., in
this case, would be, he estimated, ill] ,008,000. Mr. Chattock
also estimated that on the basis of electrical machinery only
energy would cost on the Ministry of Transport .scheme (l..544d.

per unit, and on his suggested scheme 0.300(1. i>er unit. It
appeared probable that the cost of other sections of the work
would be far heavier than the cost of the electrical equipment,
and in order that the whole question might be properly gone
into, ho welcomed the suggestion of the Water Power Re-
sources Committee that the Board of Trade should appoint
a Special Committ,ee of Inquiry to undertake the necessary
investigations.

Prof. F. C. Lea, D.Sc, M.Inst.C.E.. di.scus.sed in detail
with the aid of diagrams the complex tidal variations which
occurred in the Severn, and descrilied the geological features
of the site. In his opinion, before deci.sions were made it

was neir.-sary that careful hydrographic .surveys and records
.'-hiiuld lie made, particular attention being given to the pro-
blem of silting, and that the geology of the district should he
carefully examined. Data were required concerning the daily
and the 14-day variations of the tide, and if a reservoir was
decided on, its propo.sed capacity should be considered in

relation to both these tidal vai'iations. which were by no
means constant. The turbines should be capable of working
efficiently at heads varying from 6 to 36 feet. The whole
scheme was worthy of consideration, Imt in view of the large

-k\\ .
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lapital expenditure which w'ould lie involved, and the pos-

sible cost of removing silt, and loss to vested interests, the

scheme should be thoroughly examined before any policy was
decided upon.
Mr. .7. W. TwiNBERROW, M.Inst.C.E., after outlining the

history of tidal power utihsation. and particularly proposals

relating to the Severn, described the scheme which lie had sub-

mitted to the W.P.R. Committee. Referring to the .scheme
which had recently been published by the Ministry of Trans-
port, be said that on February 24th, 1920. he and his colla-

borators were advised by the chairman and secretary of the
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Water Puvver Kesources Committee that the Ministry of

Transixjrt, having seen their interim report, was asking to be
supphed with a copy of their evidence ; they also suggested
that they should attend a conference with the committee and
the Ministry of Transport. On February iSth they agreed to

both suggestions. On March 11th, I'JAt, they attended the
conference, the Ministry of Transport being represented by
Sir Philip Xash and Sir Alexander Gibli. Their projects were
then explained, and another meeting with the Ministry's en-
gineers was lixed for March lyth. 19-0, at which their pro-

posals were further explained. The meeting ended with a
discussion of the next steps to be taken. Theu' opinion, as

already, explained to the Water Power Eesources Committee,
was that further elaboration of designs and details was super-

fluous in view of what they had already done, but that :
—

1, The geology of the Severn Tunnel and Beachley sites

required careful expert investigation supplemented by borings
or trial holes.

'2. Tidal gauges should be set up at both spots and con-

tiimous records kept thenceforward.
3. Samples of the water should be taken from all points

of the estuary and at all states of the tides with a view to

ascertaining the quantity of silt in suspension and its rate

of deposition. .\lso that the probable action of the silt on
the runners of the turiiines should be investigated.

blem. The dam could no doubt be utilised to carry a road
and railway across the river, but the economy of this seemed
likely to be largely counterbalanced by the extra cost of con-
structing a dam to serve the double purpose. He thought
all would agree in deprecating the manner in which the
scheme had been introduced to the public by the Ministry of
Transport without any engineering evidence of its practic-
ability.

Mr. F. W. Mamuley, M.Inst. C.E., referring to the proposed
dam for the reservoir up the Wye valley, said that the proposed
site was in a limestone formation. He did not think that
any engineer would take the responsibility of impounding
water, especially brackish water, on a limestone formation.
Mr. Twinberrow had foreseen this, and had said that it was
suggested to make the reservoir of the lined type ; that was
an infinitely more expensive method of construction. A very
great amount of careful investigation was absolutely neces-
sary before it could be said that the baiTage and the I'eservoir
were feasible.

Mr. P. H. Clough, M.I.E.E., said that with the assumptions
he had made, a rough estimate of the cost of machinery,
switchgear, and transmission hues came to about £20.000,000,
and he had assumed that the capital charges on this money
should be taken as 15 per cent, (based on 15 years' life), so
that the annua! capital charges would be f.3.000,000, and if

A Sevekn B.'\rrao.e Scheme oi<' 1843.

The W.M of dnmniini; the Stvern is at Icnst a century old. About 1818 the Giouccster and Berktioy Canal Co., bein;; un.Tl.l- lo

raise capital to complete the canal, requested the Government to advance the necessary funds. Telford was instructed to txaniini-

the scheme, and on the strength of his report the Government provided the money, appointing him as engineer to see" that it w as
properly e.ipended. There is a tradition that whilst he was engaged on this work he proposed to erect a barrage at Beachley; but
no details have been left on record. .About 1843 Mr. Fuljames, an architect and county sur\-eyor, took up the matter, and prepared
the water-colour drawing which, thanks to the courtesy of Mr. CuIIis, engineer, Gloucester Dock Co., and Mr. Addenbrooke, we are

reproduce; it will be seen that it comprises all the features of the latest proposals except, of course, the installation of
evidently the scheme was too e.\pcnsive, for Mr. Fuljames appfied to the Admiralty in 1845 for permission to carry a

high-level bridge across the estuary at the same place; Mr. Walker, a leading civil engineer,' reported on the scheme, and permis-
sion was granted, but nothing came of it. Mr. Fuljames's petition and Mr. Walker's report have been found in the archives of the
Institution of Civil Engineers.

enabled

turbines

4. A geographical survey should be made of the highlands
within a large radius in order to establish beyond doubt
whether better sites for reservoirs existed than those they
had cho.sen near Tintern, or not.

0. The vested interests in the neighbourhood should be
ascertained, and the probable effect on them of the altered
regime of the river should be carefully investigated.

6. The question of high-pressure generators and transfor-
mers working in the particularly humid atmosphere of the
estuary should receive attention.

7. A fresh survey of the estuary should be made.
Mr. H. P. Raikes, M.Inst.C.E., said that as a civil engineer,

who had for many years had occasion to study the tidal
currents of the Bristol Channel, he could not too strongly
emphasise the need for further investigation, .\bout 14 years
\\e.re occupied in driving the Severn tunnel, when immense
difficulties were encountered owing to the great springs met
with. If it was only found economical to draw^ off the water
down to about half-tide level or ordnance datum, then the
sliting-up of the estuary might become a very difficult pro-

this was based on a continuous output throughout the 'M
hours of 150,000 kW the price per unit due to this capital
charge would be 0.67d. The civil engineering he had onlv
guessed at. and put down the figure of jeiO,(JUO,lNX). Allowing
a capital charge of "i per cent., based on 50 vears' life, the
cost per unit would be 0.17d. for 1.50.000 kW load, and pro-
portionately highet for smaller loads. The capital charges on
the machinery, which formed the bigger figure, would remain
approximately constant w-hatever the load, being proportionate
to the amount of load developed, and if the machinery cost,
as would seem to be the case in this scheme, was the gi'eater
cost, then it would seem pos.sible. if the barrage were built,

to develop the- more exi-iensive part of the scheme gradually
as the demand warranted it. or as money could be obtained.
In this respect the .~cheme differed from many water-power
schemes where the whole canital expenditure must be in-
curred before any power could be delivered. In speaking of
the technical side of the scheme, Mr. Clough referred to the
tidal irregularities in the Severn, and sugaested that these
might be due to' a " resonance " effect. It was important.
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tluTofore, to inquke wliether this cll'oct would be niatvriiilly

modified by the banuge, as this might have an impoitaut
IxMiing oa the calculated perl'onuauco of the machiuery
uliich it was proposed to install.

The proceedings on the second evening of the disuussiou
were opened by Mr. G. L. Adiik.\h|£ooke, M.I.E.E. In deal-
ing with the history of the Severn scheme, he said the public
wei-t> chiclly aiMjuainted with the project through the proposals
which were bla/nncd forth at the end of last November by
the Transport .Miiii.stry, and in a less degree, and within a
much more restricted circle, by the third interim report on
J'idal Power by the Water Power Resources Committee, which
was dated December 1st. I'J'AI, but was not actually issued
until two or three weeks later. The committee was appointed
by the Board of Trade on .June •iOth, I'JIM, and Sir John F. ('.

Snell was chairman. It was desirable to remark that Sir John
Snell was ajipointed chairman in his private capacity, and
had remained chainiian in that capacity .since. Jlo was'ap-
imiiited Chief Electricity Commi.ssioner some six months later,

tuit this was, so to speak, an accidental circumstance. The
committee consisted originally of about 1.5 members. Eive
iiH'iiibers were added later when the Uovernment decided to
includt- the question of water supply, as well as power supply,
willim the terms of reference. The hrst hearing before the
committee was held on December 5th, J9bS. It was impossible
to deal with all the evidence at one hearing, and the matter
was adjourned until May 29th. 1919. Two days later he and
his colleagues received a letter from the secretary, stating
that they had made out a i>rima facie case, bnt asking for
certain further fundamental data to enable the committee to
carry out independent calculations. A long series of corre-
spondence and interviews with the secretary, and an interview
with Prof. Gibson, extending over some months, followed this

communication. On February 24th, 1920, they received a
letter from Sir John Snell asking permission to place all their
evidence at the disposiil of the Transport Ministry. A Con-
ference of the W.P.R. Committee and representatives of the
Transport Ministry took place on March 11th, 1920, and was
adjourned at Sir Alex. Gibb's suggestion to di.scuss matters
further -with him privately, the adjourned meeting taking
place about a week later. Beyond the forwarding of a geolo-
gical report, only two or three unofficial interviews took place
Ix'tween Mr. Addenbrooke and the Ministry of Transport
during the next nine mouths, when, without a word of warn-
ing, the Ministry launched the now familiar proposal in the
newspajjers. More could be said on this disagreeable part
of the subject, and what he said he had .said with reluctance,
believing it in the interests of the engineering profession that
the facts should, at any rate so far, be publicly known. He
tlid not think it was wrong to assume that should such pro-
cedure be repeated by Government departments, the conficleuce
of independent engineers in placing proposals befoi'e them,
either on their own behalf or on that of clients, would receive
a rude shock. Un behalf of himself and his committee. Sir
John Snell authorised TIw Electrician a short time since to

state that neither he nor his committee had any part in those
proceedings. He thought it was due to Sir John and to the
committee to take this opportunity of publicly thanking them
for the patience and care with w-hich they had investigated
the somewhat novel proposals which were put before them,
and to point out to the engineermg profession, what an
advantage it would be if there were some private tribunal
of a more permanent character, before which engineers could
place proposals connected with public utilities before incurring
the vast expense and uncertainty of putting the matter to

the test by private Bill. After outlining the scheme and
giving extracts from a report to him by Prof. \V. 0. Unwin,
Mr. Addenbrooke said that further inquu'ies. Parliamentary
procedure, and the raising of the necessary finance, would
almost certainly make it impossible that the first sod could
be turned under four years. It would take at least another
two years to get in the foundations of the barrage, and to get
it up to a point where the final specification of the exact
method to be used for electric generation need be absolutely
settled. While, therefore, practical methods were available
now there were six years at least in which these matters could
receive further consideration.

Mr. N. B. RosHEB, M.I.E.E., dealt with the problem of

tran.smis.sion to Birmingham, a distance of approximately 70
miles. If this could be shown to be economical, then the
remaining transmission lines certainly would be so, as they
were all very much shorter. The problem was how best to

transmit a maximum load of 100,000 kW from the Severn
barrage to the Birmingham district. On the question of

cost, the advantage was heavily in favour of overhead trans-

mission. ITie cost of a system of bm'ied cables would be
approximately four times that of an overhead system for the
same section of copper. He suggested that two double-circuit

lines should start from the generating station and be carried

either together or preferably at a distance of several miles
apart to two separate sub-stations, at points cf)nvenient for

feeding into the systems in and around Birmingham and
district. Supplv could be given to towns and large consumers
en mite. Each cii'cuit w^ould transmit 2.5.000 kW, or .50.(X)0

kW per tower line. The conductors would be spaced at 6-foot

centres, three on either side of the tower. The towers would
be steel structures approximately 65 feet high, and spaced

ten to the mile or 52.5 feet apart. The clear height of the

lowest conductor above the ground would be about 22 feet.

.\t intervals of 20 to 25 miles swit<-hgear would be provided

.so that in the event of a breakdown occurring on one circuit,
the other circuit could take the load until repaiis had been
ellected in the faulty circuit. There would also be changeover
switchgear' at both the generating and the receiving end. At
present-day prices the advantage was with copper as against
aluiiiinium, and therefore a copper line had been assumed in
liis calculations. The load factor had been assumed to be
40 per cent. The total cost of two transmission linos callable
of transmitting 100,000 kW a. distance of 70 miles, and includ-
ing two sub-stations with switchgear, step-down transformers,
and induction regulators, he estimated at ,i'l,O0O,U00. Allowing
iMt<'rest at 7 per cent, and depreciation at 5 per cent., the
capital charges amounted to ±'120,000. 'Tlic units transmitted
to Birmingham would amount to :i5(».l(X>,*X)0 per annum.
therefore the capital charges per unit would be O.Obld. The
units lost in the transmission line would be y5,0(JO,0(J<J; assum-
ing a generating cost of id. per unit, this amounted to O.Ood.
jier unit. The total charges were, therefore. 0.131d. ix:r unit,
which had to be added to the assumed generating cost of Jd.
IKU- unit, making the price delivered into the Birmingham
mains 0.6:31d. per unit. An addition of O.I6d. per unit should
Ik> made to cover the cost of distribution and supply to local

consumers; the selling price would, therefore, be 0.79Id. per
unit, or, .say, 0.8d. per unit. As the present average price of
electricity sold in Birmingham and district was 2<1. per unit.

it would appear that from the figures given above the trans-
mission of energy from the Severn barrage was justified.

Prof. F. W. BuiisTALL, M.A.. M.Inst.C.B., dealt with tli.'

generation of power from fuel, pointing out that it might be
possible to generate power on a small scale at a cost very little.

Iiigher than the wholesale production, and in that case any
transmis.sion system w'ould involve not merely lost power but
interest and depreciation. It was possible to obtain a h.p.-

hour from a Diesel motor for something under 0.4 lb. of

oil; taking oil at ±10 per ton, that was 0.43d. per b.h.p.-hour.

With the Crossley cold-starting solid-injection engine it was
poissible to get a consumption of 0.425 lb. per b.h.p.-liour, or

a fuel cost of 0.45d. The gas engine using a solid fuel was
under a very serious cloud, but there was running in Belgium
an engine of more than 6,000 h.p. in fwir cylinders, so that

the problem was not impossible. Speaking generally, the
suction producer would give a b.h.p.-hour for about 13,(J00

B.th.u.. or about 1 lb. of anthracite coal; at ±8 per ton this

represented a cost of 0.33d. He had during the past two
years lieen making a considerable number of exjieriments in

wliicli Mi'--i>. (iii-sley Bros., of Manchester, had greatly
a»i^tecl liiiii. tn\s;iii|> Milvmg the problem of increased econo-
iii.\ by legencratiun—storing up the heat of the exhaust
in a chamber, and passing through this chamber the incoming
air and steam to the producer, while the other half of the
regenerator was being heated by the exhaust gases. W'orking
in this manner he had been able to obtain a b.h.p.-hour for

0.7 lb. of coal put into the producer, a result which he thought
was unequalled in the development of the heat engine. It

would be deplorable if enormous sums of money were ex-

pended on schemes for the production of cheap power, and
then it was discovered that still cheaper power could be
obtained.
Mr. W. WiM,KT. M.lnst.C.E.. said that .something was to be

said in favour of constructing a road and railway viaduct first.

The amount of water run oil through the shoots to generate

a maximum of I.OOII.IHW) h.p. would be very large, and wcmld
cause a swift current in the comparatively narrow channel;
this would render navigation very difficult and very dee))

lock gates would be needed. Pos.sibly a short .ship canal

round one end of the barrage would lie necessary to avoid

this current. He thought the s(-heme was on the whole very

desirable, and if successful would afford a stimulus to industry

and production.
Mr. C. M. Shaw. M.I.E.E.. said that at Worcester some

25 years ago the Corporation decided to harness the water of

the Teme. Very great things were ex|H"cted of the scheme
in its early days, but they only realised about one-tenth of

what should have been obtained. Vested interests had pre-

vented the proper development of the water power. At Wor-
cester the civil engineering co.st might be put at 1.50 per cent,

of the electrical .section of the undertaking. .The pumping
station w-as to be situated .some miles up the river Wye;
assuming that the barrage was at or near the confluence of

the Wye and the Severn, and the Wye was left in its present

state, a vast quantity of water would have to be pumped,
and he was inclined to think the result would be a reversal

of the flow^ of the Wye at certain states of the tide.

Mr. H. 0. YooNG, .A. M.I.E.E.. deprecated the whole scheme
on the ground that the estimated saving of 2i million tons of

coal per annum did not justify the heavy capital expenditure

involved in the Severn barrage; it was but a small fraction

of the 264 million tons annually raised in this country. If

the Government would otter a prize of i£'l,000.0(K( to anyone

\\ho could show how the over-all efficiency of their coal con-

sumption could be increased by 2 per cent., it would be a

much less costly expenditure than that proposed, and would

result in a gre.ater saving of coal.

Prof. W. Cramp. D.Sc, M.I.E.E.. dealt with the subject

from the point of view of the consumer. At Walkerburn on

the Tweed there was a waterfall of 13 feet, which a certain

firm had been using for about 60 years past. Recently the

scheme had been extended so as to provide for pumping the
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water iu the uight hours a height of 1,000 fe«t to storage, in

order to double the h.p. capacity of the installation. This
had cost ±'100,000; and on this basis he arrived at an outlay
of ioO.OOO.OCX) instead of ±40.000,000 as an estimate of the cost

of the Severn barrage scheme. The interest and depreciation

alone on such a large outlay would be very heavy, and the
price per unit at which the energy could be sold was not
much better than lid. per unit, under the best conditions.

Was it necessary for the scheme to provide for such large

storage as would enable the maximum power to be given
day and night all the year round? It should i)e possible to

make arrangements in the large centres of industry, and pos-

sibly with large individual customers, to install storage

batteries to give them such energy as they might require

Muring the periods when they were not having the full direct

load, and it might pay the Government to make allowances.

or even pay for such storage batteries, rather than build

enormous reservoirs. He did not think the Severn baiTage
would hold water.

Mr. W. Wilson, M.Sc, .\.M.I.E.B.. speaking from experi-

ence of successful hydro-electric schemes in distant parts, said

he had not known a single hydraulic scheme to be a failure.

The Severn scheme should be given their most favourable
consideration from a national point of view.

Mr. F. J. MoFFHTT, B.A., M.I.E.E.. .said that if they were
going to make an experiment, they should make it on a

small soak'. There were several tidal basins round the coast

which could lie used for the purpo.se. He instanced a piece

of land, about S(KI acres, which had been reclaimed by a sea

wall; rcc<'iitly the sea had made a breach in the wall, which

could be used for the construction of an experimental power
house, rhere was 700 b.h.p. available for four working
periods of 2^ hours each per day. The units developed per

annum would b« 150,000,00); the capital cost was ±350,000.
Taking interest and depreciation at 10 per cent., representing
±35.000, and estimatmg that 120,000,000 units would be
utilised, that would amount to a charge of about 0.7d. per unit,

to which must be added transmission and distribution losses.

Even with those additions, the energy could still be supplied at

something like a penny per unit, and that in the South of

England would be quite a moderate price.

Dr. GisBERT Kapp said the suggestion had been put forward
that the idea of a hydro-electric station should not be dis-

missed merely on the ground of expense, but it was important
in considering such a station to be clear in their minds of

certain ditficulties. He was, at first, much impressed with
the idea put forward m favour of the Thury system, but on
closer consideration he believed the system to be impossible.

Mr. Addenbrookk, in replying on the discussion, said he
would like to say that as designers they put the whole matter
before the Water Power Resources Committee for investiga-

tion. They had not said that the scheme was practicable or

not. they had simply said that as far as their figures went the

matter was worth inquiring into further. The report of the

Water Power Resources Committee .showed that practically it

had taken that viejv. It was most unfortunate from many
points of view that the Transport Ministry should have
dragged this sort of red herring across the trail in almost every

direction.

NEW ELECTRfCAL DEVICES, FITTINGS AND PLANT.

Headers are incited to submit purliculars of new or improved devicei and apparatus, which will be published

if considered of mffiderU, interest.

A New " Tricity " Oven.

Thk Bkitish Elkctuic Transformer Co., Ltd., .50. Oxford
Street, NN'. 1, has recently added a new oven to its range
of apparatus. This oven, which is made in two sizes, is

illu.strated in fig. 1. The construction is of sheet steel with
cast-iron d(xir, fram^, front, sole plate, top. and feet. The
oven is dnulile-walled and lagged with slag wool. The loading

of the smaller size is 1..500 watts, while that of the larger

is 2,0011 w.itts. The controls in the case of the l,.50(l-watt

size consist of a switch controlling the two upper elements,

a three-heat switch controlling the other four elements, and
a " Zed " fuse all fixed on a cast-ii'on panel. In the larger

size two three-heat switches and a fuse are fitted.

The elements are of the firm's standard '' gilled " type, and
there are six in the smaller oven and eight in the other.

Higher loadings can be supplied if required.

A Universal Current Limiter.

A universal current limiter, sold by Messrs. Marshall and
Plumtree, 20, High Holborn, W.C. 1, consists of a two-pole

electro-magnet havmg a balanced centrally pivoted armature
rocking between the poles. Should an excess current flow the

armiiture lifts the flicker switch lever (which is normally
detached from the armature), thus giving a, quick make and
break. This operation is repeated until the current in the

lamp circuit falls to its contract value.

Amongst the advantages claimed for the device (fig. 2)

are : The same limiter can be used on either d.c. or a.c.

circuits; the switch contacts being made of gold-silver alloy

remain clean in working for an indefinite period. This
method dispenses with the use of mercury, which has been

found to be very troublesome for this class of apparatus; the
instrument can be set to operate at any current between
.4 and 1 amp., the adjustment being spring controlled and
regulated by means of a locking .screw. The spring being
made of nickel silver is non-rusting ; the insulation is shellacked

mica, and every instrument is tested for insulation at 500

volts pressure after manufacture: sealing is properly provided

Fig. 2.—a Universal Current Limiter.

for at each cover screw, and the limiter is absolutely proof

against outside tampering or unauthorised interference when
once fixed; the limiter is very simple and accurate, quite

sensitive, and will operate with a small load increment over

the pre-determined value.

Martin's Feedwaler Oil Gauge.

It is often important to be able to ascertain the amount
of oil entering a boiler with the feeduater. Whatever method
is used for doing so, means should be provided whereby it

would be possible at all times to check the efficiency of the

system, and judge the result of any adjustment that might
be made in the working arrangements. It was to ineet the

above-mentioned conditions that the simple " gadget " known
as Martin's feeduater oil gauge was introduced whereby
the amount of oil mixed up in the feedwater in the finely-

divided state that forms an emulsion can be accurately

measured in a few seconds. The device consists of a glass

tube with a closed bottom ef white porcelain; in the centre

of the latter is a conspicuous black spot, and on the outside

of the tube suitable graduations are engraved. vVhen using the

instrument the feedwater to be tested is poured slowly into
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the tube while the black spot is observed through the liquid

;

as scon.as the spot is on the point of becoming invisible, when
held in a good light, the height of the column of liquid is

read off on the scale. This gives the number of grains to

the gallon, or milligrams to the litre if the decimal scale is

preferred. The gauges are made in ttuoe sizes :
" A " indicates

from 1 to 10 grains; with " B." which is about double the
K-ngth of " A," quantities down to 0.5 grain can be read olT,

and by using size " C " it is possible to detect as little as
11.25 grain per gallon. The makcr.s of the gauges are Mksshs.
F. A. PuujvN & Co., of the Empire Works, Vauxhall, S.E. 11.

The " Baby Paragon " Switch.

The MiDL.wi) EuiCTRic M.wcmctl'ring Co., Ltd., Barford
Street, Birmingham, has produced, at a very reasonable price,

a small but strong and etlicicnt 10-anip. switch. The
" Baby Paragon " switch (lig. 3) is designed to take the place

of tumliler s\\itchcs where these are too weak to stand up
to the work re<iuircd of them. Tt is made on sound engineer-

ing lines, each pole is mounted on a separate base of best

English porcelain, and the blades are rigidly claniiM'd over

Fic. 3.—Tm; " B.\bv rAUAc,

to

Switch.

niira insulation nn to a metal bar. This li;ir invcilvcs no
risk of distortion which is often found in fibre bars. A
threaded detachable gland can be employed for conduit sy.s-

t^ns or the .switch can be used on ordinary " flexible " cir-

tuits. An interlocking arrangement with a side handle
prevents opening while the switch is in the " on " position.

This little switch will be found very useful on cooking,

heating, and small iwwer circuits. The M.E.M. Co. is

bringing out a number of variations on this design, both
llouble and triple-pole with arrangements for fuses.

The " Li^thtninfl " Cooking Oven.

TiMi years ago. Mr. Xiipier I'rciiticc invented tln' " iliving-

bcU " tyi>e of oven, anil pi'oved its etViciiMu-y ; it luis siiu-e been
nniirr idntinual observation, and has dcnioristratcil its ii<lia-

bilitv. Wc recently in.spectcil the latest pattern, uhirh. under

¥iG. 4.—Tiiii l.iiiniMNc, " Ovr.N.

the uiune of the .!' Lightning ' o\eu, has been developed by
-ELtCTKic.\i, i- Engixeering Developmext, Ltp.. and can be
.Kibtained from the. manufacturers. .Mes.srs, ELECiiiic.AL thiLl-

TiES, Ltd., 1 to 3, Shelgate Eoad. Batterseq. Rise, S.W. 11.
'

As shown in fig, 4, the oven consists of a double-walled
sheet metal dome (with lagging Ijetween the walls), sue-

ix'nded from a pulley which is carried by a standard attached
to the metal base, a counterweight being provided so that
the dome can be raised with case. Inside the dome is the
lieating ideinent, which consists of a simple spiral of resistance
wire wound on a frame, as showTi in tig. 5, the whole, with
the switches, l)eing attached to the dome, but readily remov-
able. The connections are made through a flexible conductor,
leading to a t<'rminal . box on the standard. A light frame-
work attached to the ba.sc carries .shelves for baking-dishes,

Fio. 5.

—

Frame and HE.vnxG Element.

itc. This type of oven has the advantage that the heatiug
element surrounds the food, and can he run red-hot; when
the dome is rai.sed, the hot air remains iu.side it without
much loss of heat ; with three switches, five heats are obtain-
able; there is little metal to heat up. so that the oven quickly
attains a cooking temperature; and the efficiency is very high,

as shown bv tests which we rejiortod in our issue of S«'iiteni-

ber I'Jth, lilKi. when ilr. W. H. Alabiister, in Melbourne.
tested I'l ty|K's of oven, and found that an oven of this

type reachi'd the working temperature in five minutes, and
was niiiintainiMl at that tempeiatnie with 3(10 to iSd w.-itts.

whilst the in;ijoiity of the ovens tested reiiuired T-'iO to (MKI

watts to maintain the temperature. Hence it is claimed tli.it

this oven will effect a great ertiuomy. It is finished either

with a spun aluminium or enainelled steel dome.

- A New Voltmeter Switch.'

Ime I'AHK RovAE ExGiNEEUiNo WoitKs, Ltu., of Ciuulier-

land .Avenue, Park Royal. London. N.W. 10, has put on
the market a new voltmeter switch wliich has di.stiiu-tive and
attractive features. Users of voltmeter .switches know that

the most common and most troublesome failures of these

switches arise from imperfect contact due to dust or damp;
to overcome 'these troubles tlie " P.P." switrli. lig. 0, is

Pig. 6

totally enclosed in a steel case, with an external operating

handle. The case is finished in black and nickel to match
the P.R'. instruments, and has a handsome apivarance. The
operating handle'hiis a. pointer which conies tt) rest sharply

and definitely at j?ae.h number. The switches are made in

two sizes—3-way and -i-way—and are double-pole. Tlie con-

tacts are embedded in " Hightensite " in.sulation. thus en-

suring an excellent pressure test. The movement is con-

trolled by a combination of ball, socket, and spring, which
gives a smart, definite action From a sample which we have

before us, we should class this device as Al in quality.
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THE STABILITY OF CONTRACTS.

Mr. Hugo Hirst, of tlie General Electric Co., Ltd., io speak-
ing on the subject ol' " Stability of Contracts a Necessary
Factor in Industry," at a conference organised by the Indus-
trial League and Council, and recently held at his residence,
Fox Hill, Heading, said :

—
Most of them refused to take part in discussions on econo-

mic subjects before the war. Now they had got to learn all

there was to be known, and the only way to learn was by
, contributing to the common pool the results of their experi-

ences. Such facts as he would be able to put into the pool
were still open to doubt in his mind, because he had not
heard everything that was to be said on the subject.
He did not quite know whether the real title of the paper

submitted by Mr. Petter was sanctity of contracts or stability

of contracts. Both ^x-ords had been used. He would rather
proceed on the lines which he would describe as stability

of contracts. If he recollected aright, his friend Mr. McKenna
said what they wanted was stability of prices. Ihey had
also heard it said that food was the basic value of all things.
How could they stabilise prices it prices depended on the
supply of natm'e's produce? In the first instance they could
not stabilise the price of food, and therefore they could not
possibly stabilise the price of other products. This was his
opinion as an amateur, and it seemed to him that the only
thing they could stabilise was the relations between employer
and employed. They could then talk to each other, and in
so meeting adjust things.

With regard to the production of any commodity, they had
got to realise they could not stabilise the raw material. It

was always a question of supply and demand. He knew of

nothing that would so easily bring about stability in industry
as stability of conditions. This was the only thing, to his
mind, which could regulate or act as a stabihser. If an em-
ployer knew he had a fixed sliding scale to work upon he
could go ahead and make estimates, but if he did not know
he could not make estimates, and just as a practical example,
he would like to tell the meeting how a few weeks ago his
firm lost an order worth f 15(.),(.KX1 from a Sheffield firm because
that firm only had a certain amount of money available, and
could not hope to get credit from the bank if it exceeded its

expenditure. It could only get a fixed and firm tender from
a German firm, as, under present conditions, no English
firm could give a firm tender as regarded price and delivery.

As a result, no English firm obtained the order. It had
gone abroad. He did not blame the Sheffield firm. As em-
ployer and employed, they had got to reaUse this thing was
happening, and they had got to find a means to overcome it.

Various phrases had been used—and it was difficult to keei5

them apart from the subject—relative to higher wages, unem-
plojTnent, profits, bonuses, &c. He was aware that all these
things were interdependent, and that they could not discuss

one without having the whole picture presented. All people
engaged in industry had got to realise they must produce
cheaply, and jointly concentrate on how they could do it.

It was essential, and he was firmly of the opinion that the
more articles they could bring within the reach of the largest

number of buyers the less likely were they to suffer from
unemployment. If a motor car cost i"2,(i00—to give one
example—the people who could afford to give £2,060 for it

were quickly supplied, but if that motor car were to cost

only i'iOO, then the demand for motor cars would be so

great that active employment in that trade would proceed for

a goodly number of years. Under the latter conditions, each
single worker might not earn more or less, but so many more
workers at the same wages would find employment which
would probably prove continuous. The same "thing appUed
to all other industries.

If employment continued there were always men at work
economising and introducing new inventions which made new
industries spring up and create further employment. It was
only by applying skUl, and producing in such quantities as

he had indicated, that prosperity could be obtained. They
not only wanted to produce cheaply for the purpose of having
a large clientele, but equally in order to purchase cheaper.

It was not commonly understood that the price at which
they produced at home was the price at which they could

buy abroad. The loreigner did not base his selling price to

the English iieople on his cost of production, but he quoted
just a little cheaper than the price ruling in the home market
fixed by English producers. The foreigner would not buy off

the British firms when he could get the goods cheaper in

other markets. That was another reason why they should
produce cheaply, and it was es.sential if this country was
ever to get out of its present difficult financial and economic
position. It was a matter which was so important that

employers, as well as trade unionists, should concentrate their

attention upon it. There was one other example which he
would like to put before them, and it was in relation to the
business in which he was concerned.
They started, twelve months ago, to place a contract for

a large telephone works in this country in order to enable
them to cope with the big demand that would be world-wide.

They placed the contract with a firm of most energetic

builders, v.ho promised to finish it in six mouths, but it was
still uufinisheil. Wliut did it ineim'.' The methods of

thM building trade might have the effect of keeping m few man
a httle longer on the job, but, as a consequence, they were
keeping thousands of men cut of work. Had those new build-
ings been finished his firm would have been employing 2,500
skilled workers in them, and they would have been securing
orders which would have speedily enabled them to employ
double that number. In Coventry to-day, they would have
been employing that number had those works been ready.
While the building trade was thus impeding the development
of that work, that number of men in (Coventry was being kept
idle. The worst feature of the whole matter was that while
they in England were standing still, their foreign competitors,
Germany and America, were forging ahead.
In six months' time they might find that, as a result of

the delay they would have lost the command of the greater
percentage of that vast field of foreign trade. Once other
standards were fixed in the world, it would be difficult for
England to even get in. He only wished to make these few
ob.servations in the hope of helping all to realise that this

question of stability was a common problem. They no doubt
had not all made up their minds as to what was the right
thing for the future. The war had brought them into a
new world, and there was much for them to learn, so why
should not they work, study the position, and learn together,
and unitedly do the best they could for each and every human
being engaged in industry on which their individual and
national prosperity deiJended'?

A GLASGOW TURBO-ALTERNATOR
BREAKDOWN.

The following interesting communication has been received
from the Metropolitan-Vickers Electrical Co., Ltd. :

—
On the mornmg of December bth, one of the new lo,000-kW

turbo-alternators at the Lalmarnock electricity station, Glas-
gow, broke down after havmg been in conuneroial operation
for about 2J months. The insulation on the windings at one
end of the machine took fire, and as the tm'bine could not
be stopped for some twenty minutes, the whole of the insula-
tion on that end of the machine was destroyed. No evidence
could be found at the time to indicate the cause of the
breakdown; the machine was very heavily insulated, and
every precaution had been taken with regard to winding and
testing.

As another generator was almost ready for service, it was
substituted for the first machine, and although the breakdown
occurred on a Wednesday morning, the new machine was
put in position, dried out, and put on load the following
Wednesday.
After operating on commercial load for aljout a week, sparks

were seen to be issuing from the top of the stator frame, and
the machine was shut down. The windings were found to
be in perfect condition, and the machine was run up again
with its field excited, but sparks were again noticed, and
further examination showed that one of the insulated bolts
through the core had broken down near the endplate. These
bolts pass through the core in an axial direction, and serve
to hold the end plates tightly against the laminations. The
bolt was removed, and it was found that it had vibrated
violently and the insulation had broken down near the centi'e

of the core as well as near one end. The windings were
found to be in perfect condition, but an inspection of the
other bolts which had not given trouble showed that vibra-
tion of a more or less serious nature had occurred on several
of them.

A. series of tests and investigations were, at once under-
taken, and it was found that, for the particular length and
diameter of bolt used, a relatively slight tension was sufficient
to bring the frequency of the bolts to such a value as to
synchronise with the frequency of vibration of the whole
set, corresponding to a speed of ],.500 r.p.m. A further and
more careful inspection of the first machine which had
broken down showed that its failure was due to similar
trouble, as it was found that one of the bolts had broken
down to the core, and molten metal had come into contact
with the insulation at one end of the machine, thus setting
it on fire.

A thu'd generator was practically ready for running at the
time the first breakdown occurred, and it was decided to

remove the steel core bolts and replace them with copper
bolts of smaller diameter, which would carry heavier insula-

tion. These bolts are stressed to such a low value as to leave
their natural frequency very far below the running frequency
of the machine. A considerable amount of work was required
in order to replace the bolts, but this was done in an excep-
tionally short time, and before the end of the month the
work had been completed, and the machine was under load.

Since that time it has carried peak loads up to 21,000 kW.
The two machines which broke down are being rewound,
and will shortly be in commission.
The use of core bolts has been standard practice on the

part of many manufacturers in this country, America, and
on the Continent ; machines in which this construction has
been used have been in operation for 1.5 years, and the West-
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iugbouse Co. of Americii has a very large number of tDachiaes
in operation in which the same construction is used. This
ii the first case on record where trouble has resulted due to

the use of the core bolts, and it is very remarkable that it

.should have occurred on two machines in such rapid succes-
sion. though the fact that they are duplicates and built by
the Biime workmen may explain the fact.

The trouble was due to the fact that a peculiar combination
111 conditions resulted in the bolt having a frequency equal
to that of the machine, and vibration once having been set

up, the insulation on the bolts was more or less rapidly dis-

integrated. While the Metropolitan-Vickers Co. assumes full

responsibility for the trouble which has occuri'ed, the follow-

iiifi point.s might be emphasised :
—

(I) The insulation on the windings of the machines has
been in no way responsible for the breakdowns; (2) the
voltage between the bolts and the core was approximately
100. and while the damage was due finally to the breakdown
of the insulation on the bolt, the cause of the breakdown was
purely mechanical; (3) the construction which was responsible

i'oi- the trouble is not a new or experimental one. the break-
(((uvns being due to a particular combination of conditions,

(he existence of which could not reasonably have been antici-

pated.

NEW PATENTS APPLIED FOR, 1921.

(HOT YET PUBLISHED.)
Campllsd exprenly for Mi jourail b; Muibi. Suton-Jonu, O'DlLl iND

Stipbini, Chartered PitcDt Agenta, 186, High Holborn, London, W.C. I

I.ISI. ' Ekctric arc welding," British Tliomson-Houilon Co., Lid. iGuiu--

r;il l^lcLiric Co.) and General Electric Co. February 4lh.

i,VM. " I'rotective systems for turbo-cloctric, &:c., generating sets.'* J. A.
l\uyser and Metropolitan-Vicliers Iilectrical Co., Ltd. February 4th.

4.194. " Klcctrically heated cool<ing ranges." Metropolitan-Vickers litec-

trical Co.. Ltd. February 4th. (United States, March 1st, 1920.)

4.195. " Electrically heated cooking ranges," Metropolitan-Vickers Elec-

trical Co., Ltd. February 4th, (United States, March 1st, 1930.)

4,205. " Electric lamps for theatrical purposes." F. C. Davies. February
4th.

4,216. " Discharging devices for electric furnaces." E. C. Bcck-l'^riis and
C. I, Thorssell. February 4th.

4,223. " Incandescent electric lamps." W .M. Rogcrson and Stell:i Lamp
Co., Ltd. February 4th.

4,226. " Glass filters, &c., for gas-filled electric lamps." E. L. Fricdmunii
and Co. February 4th. (Germany, February 20th, 1920.)

4,228. " High-frequency electrical apparatus." R. Heather and MiUlieU's
I'Mectrical & Wireless, Ltd. February 4th.

f,23;l. " .Sp.irking plugs." G. T. Wilson. February 5lh.
•1,238. " Electric cables." E. S. Seymour. February 5th.
1,239. "Electric welding machines." R. F. Woodburn. Febru.irv 5lh.

4,247. " Electric furnaces." Automatic Telephone Manufacturing Co., Lid.,
and V. FT. Koseby. February 5th.

4,249 " Electrical measuring instruments." K. F. Hamilton & Co., Lid.,

K. S. J. Pile, and G. E. M. Stone. February 5th.
4,253, " Electric switches." G. Winter and R, Winter, February 5Ui.

4.2(il. " Electric signal for road transpurt, &c." E. G. Beynon and A, A.
Evans. February 5th.

4,2b'7. " Means for regulating current output of dynamu-elecLric genera-
tors." J. M. Torrance and J, W. Torrance. February 5th.

4,279. " Annunciators for hotels, &c." T. M. Down. February 5th.
4,281. "Electric advertising machine." G. Wallace. February 5th.
4.285. " Dynamo-electric machines." J. W. Burleigh. February 5th.
t.292. "Dynamo-electric machines." A, H. Midgley and C. A.

' Vandcrvcll
.iiid Co., Ltd. February 5th.

4.300. Means for supplying current to valve amplifiers.'* P. P. EckersUy,
.1 M. Furnival, J. Stewart, and H, R. C. van de Velde. February 5th.

4.301. "Telephones." T. M. Inman and Relay Automatic Telephone C...,

I Id. February 5th.
*,308. " Burglar alarm." K. Sefcik. February 7th.
4.320. " Dimming device for electric lamps for motor vehicles, &c." Hi oil,

I. III., and W. Holt. February 7th.
4.321. " Electric horns," Brolt, Ltd,, and W. Holt. F"ebruary 7tli.

4.325. "Trolley-pole attachments for electric Hams, &c." P. PrieslK.
February 7th.

4,329. " Electric indicator or movable sign." E. W. Jeffs and H. i:.

Lancaster. February 7th.

4,345. "Combination elfotric iron and rurling-li.iigs lir.itcr." E. H. Kin-
iiaro. February 7th.

4,359. " Electrically-heatcil liair waving oi curling appari.lus," S, ll,u-
greaves. February 7th.

4,361. " Electric switches," S. J. Thompson. February 7lli-

4,377, " Manufacture of carbon electrodes," I. Srarvasy. I''<'biuary 7ili,

(Hungaiv, November 29th, 1917.)

4.381. " Wireless signalling." British Thomson-Houston Co,, Ltd. (General
Electric Co,) and General Electric Co. February 7th.

4.382. " Electrical apparatus," British Thomson-Houston Co . Ltd. (Gcnti;i|
t:iectric Co.) and General Electric Co. February 7th.

4,390. " Electrically-heated kettles, &c." F, Robinson. February 7th.
4,392. " .Sparking plugs." P. A. Pollard. February 7th.
4,394. " Apparatus for collecting electric current for eIectrically-propell« <1

\'ehicles by means of carbon brushes," Soc. Anon, le Carbone. February
7fh. (France, October 15th, 1920.)

4,408. " Mercury vapour jet pumps with light arc." Siemens & HalsUe
Akl.-Ges. February 7th. (Germany, April 24th, 1920.)

4,410. "Electric rotary converter with variable tension." R. de BiuMi.
I'ebruarv 7th. (Belgium, February 5th, 1930.)

4.413.' "Stripping insulation and armour from cables, S;c." C. W. Bailiv
,ind A. Weir. February 7th.

4,420. " Platinum anodes." Deutsche Gold and Silber-Scheideanstalt vorin
Rossler and O. Liebknecht. February 7th.

4.432. "Electric furnaces tor non-ferrous metals." D, \~. Campbell, W. S.

Gifford, and H. S. Waite. February 7th.

4,446. " Pulleys for trolley-polos of electric tranlcars, &c." G. A, Bishop
:iiid R, A. Chadwick, February 8th.

4,454. " Electric toasters, &c." Credenda Conduits Co., Ltd., and F. F, l>,

Davidson, February 8th.

4,4,^9, " Automatic. &c., telephone systems." W. Aitken. February 8th.

4,474/5, " Locking devices for electric incandescent lamps." C. Dunglinson
and H. Francis, February 8th.

4,482, " Electric cooking devices," L, S, Dalgleish, Electrical Utilities,

Ltd.. N. Prentice, and E. Schattner. February 8th.

4,491. " Electric safety lock for railway coaches, &c." T. Pickersgill.

February 8th.

4,495. "Telephone repeater monitoring system." Western Electric Co.,

Ltd. (Western Electric Co,, Inc). February 8th.

4,506. " Electric lighting apparatus." A. Gladstone. February 8th.

i,,)13. "Signalling systems." British lliunisun-llouston Co., Ltd. (Gtn. i.

Ekclric Co.) and General Elc-clric Co. February 8lh.
4.516, " Uulors for electric generators." A. U. Field and Metropulii

\ ickers ICk.lrical Co., Ltd,, and S. Neville. February 8lh.
4,530, "Wireless telephone transmilters." Gcs. Fiir Drahliose Ki,,-

graphie. I'"ebruary 8lh. (Germany. February 9lh. 1930.)

4,538. " Switches for electric circuits." A. Gerhold. February Hth.

4,588, " Electric cable junction boxes," 1''. H. Morris, T. Taylor, and
S, D. While. February 9lh.

4,617. " Electric lamp discharge devices." British Thomson-Houston Co,
Ltd. (General Electric Co.) and General Electric Co. February 9lh.

4.619. " Electric circuit interrupters." Metropolitan-Vickers Eli<lric;il Co.,
Lid. February Wlh. (United States, April 23rd, 1920.

4,650. " Electric light adaptors for acetylene lamps." A. 11. I.indley-

Jones. February 9lh.

4.663. " Heavy current transmitter for telephony." P. J, \V,ilsh, February
9th.

4.664. " Wireless signalling in mines." Ges, fiir Drahtlpsc Telegraphi?.

February Oth. (Germany, February 9th. WSO.)
4,667. " .iXutomatic cut-out for receiving gear in wireless telegraphy nntl

telephony," fl. Morris-Aircv, C. R. Evershed. and I.. G. Pr*9ton, FHiruary
9th.

4,G84. "Steering indicating means for raill.ss trams. &i." R. II. Wilkin-
son. February lOth.

4.695. " Apparatus for synchronising electrically the application of inilir.i-

tions to a plurality of charts, &c., in difTereiit localities." B. M»llid;iy

February lOth.

4.698. "Electric conductors for telegraphy, telephony, &c." VV. E. lUuh
I'ebruarv lOlh,

4.700, " R.idio receiving systems, signalling systems, &c." N. I-ea, K
Coinmunii-ation Co., Ltd., and J. Scott-Taggart. February lOlh.

4,720, "Internal galvanisation of insulators." Soc. Materiale I'

Irazione, February lOth. (Italy, February 12lh, 1920.)

4,733. " Magneto-eU'ctric machines for engine ignition," • G, I., % i.

hour, February 10th.

4.737. " Telephones." G. B. Riley. February 10th.

4,743, " Electric heaters for liquids." W. Weekes. February lOih

4,745. "Dynamo-electric machines." J. H. Cochrane and J, Gordon 1

1

February 10th.

4,747. " Travelling carriage with automatic steering device for pi-i

Through junctions on a single-joint overhead runway track." J. Hill ."v Snr

-

February 10th.

4,740. " Magnetic fields of electric machines," J, W. Howard, F. I..u

10th.

I,7,'i0. " Electric switches," H. D. Pvne. February 10th.

4,753. " Electric switchgear." U. W. Clothier, F. N. Linstow

,

R.-\rollc & Co., Ltd. February 10th,

4.734/5. " Electric terminals," G. W. Bayley and F. N. Linstow, I

ruiry 10th.

4.761. " .-Vrrangcments for recovery of energy in electric railway •-, ,! .

cniiJlnying series-connected direct-current motors." E. Santuari. I'ebi u

l;i h. (Germany, March 12th, 1920.)
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30.923, " Protective devices for alternating electric current systems.

J. B. Palmer and Metropolitan-Vickers Electrical Co., Ltd. December 10th,
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TXXXS

EXjEGTI^/IC^Xj I?/E3^IE"W-
Vol. LXXXVIII. MAKCH 4, 1921. No. 2,268.

ELECTRICAL REVIEW. REPARATIONS AND BRITISH INDUSTRY.

Vol. LXXXVIII ] CONTENTS : March 4, 1921.

Reparations and British Industry 261

Datch Industries aprainst State Stations 262

Russian Electrical Schemes 262

Electricity Supply Schemes ... 2*3

Read, Mark, Learn 263

New District Railway Rollingr Stock (illus.') 261

Chimney Draught Troubles, by E. Ingham 265

Electrical Decisions in 1920 267

Supply Legislation in Holland 267

Joint Electricity Authorities (^contiwued^ 268

Notes from Canada 270
Correspondence

—

Domestic Supply from 600-Tolt Generators 271

Charging- Batteries for Motor Cars 271

A Post Office Error 271

Wiring In Ferro-Concrete Factories 271

The Rating of Motors 271

The Cost of Wiring New Houses 272

The Reduction in the Price of Lamps 272

Induction-Generator Installations 272

The " Hotpoint " Trade Mark 272

The Life of Metallic-filament Lamps 272

Legal 273

Business Notes 27J

Notes 281

City Notes 283

Stocks and Shares 286

The British Industries Fair {concluded) (illui.') 287

New Electrical Devices, Fittings and Plant (illui.') 290

The Temperature Limits of Large Alternators 391

Some Special Lighting Fittings (i^/ui.) 293

Electric Traction 294

Reviews 296

New Patents Applied for, 1921 296

Abstracts of Pabllshed Specifications 296

Contractors' Column AdvertUement page xzvill

"ELECTIICIL REVIEW" SUBSCRIPTION RATES.

QHiiED Kmeoom
OAMADA
OOLOmiAL mml FURCtBH

01 14 B pmr annmm.

1 12 a do.

a 1 a da.

Poslaga Free.

The electrical REVIEW.
Published every FRIDAY, Price 6d.

The Oldest Wcekltj Electrical Pajxr. Established 1S72.

19 B OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OH CODNTUT,

OFFICE 1-4. LUOBATB HILL. LOHOOH, E.G. 4.
Telegraph! Address: " Aoeekat, Cent., London." Code. A B Oi

Telephone Nos. : City 997 Central 4i26 (Editorial only).

Tbe " Electric Review "
ii the recognised medium of the Electrical Trades, and hai

by far the Largest Circulation of any Electrical industrial Paper in Great Britain.

FOREIGrj A.GErJTS:
Adelaide : MEssrs. Atkinson & Co.,
Gresham Street.

ArcKLAND N.Z : Gordon & Gotch,
Albert Street ; Peter G. Tait, P.O.
Box 392.

Brisbane: Gordon i Gotch. Queen St.
CuRisrCHURcH, N.Z. ; Gordon and
Gotch, Manchester Street,

Ddnedin, N Z, : Gordon & Gotch,
Princes Street.

Johannesburg, Capetown, Bloem-
FONTEiN, Durban, Port Eliza-
beth, &c. Central News Agency,
Ltd.

Ladnceston: Gordon & Gotch,
Cimitiere Street,

MelB'iurne : Peter G, Tait, 90, Wil-
Ham Ktreet ; Gordon -t Gotch, Queen
Street.

Cheq
The EU.

Milan : Fratelli Treves.

New iToRK : D. Van Nostrand, 36, Park
Place.

Paris : Boyveau & Chevillet, 22, Eue
de la Banqiie.

Perth, W.A.; Gordon & Gotch,
William Street.

Rome : Loescher & Co., Corse
Umberto 1= 807.

Sydney : Peter G. Tait, 273, George
Street ; Gordon & Gotch, Pitt Street.

Tokyo : Maruzen Co., Ltd , 11-16,

Nihonbaahi- Pori-Sanchome.

Toronto, Ont. : Wm. Dawson & Sons,
Ltd., Manning Cbainhers ; Gordon
and Gotch, 132, Bay Street-

Wellington, N.Z. ; Gordon & Gotch,
Cuba Street,

d PoRtal Orders (on Chief Office, London) to be made payable to

CAL Review, Limited, and. crossed "Loudea City and Midland
Bank, Mewgate Street Branch,'

[261]

OuE readers are aware that tlie Allies have decided

upon the indemnity payments which Germany shall be

called upon to make in respect of her crimes against

civilisation. They begin with a payment of one hun-

dred million pounds, rising by various stages to three

hundred millions, the whole being spread over 42 years.

The question whether these terms are too severe, or

not severe enough, is not one with which we feel speci-

ally concerned, but it is worth while to consider the

probable effects, not only of the fixed payments, but of

the additional tax of 12 per cent, on Germany's export

trade, upon British trade in general.

We have already seen that the dumping of two million

tons of shipping upon a market in which there was

already a surplus, inevitably resulted in further de-

pression in the shipbuilding industry. It now appears

probable that the greater part of this tonnage will have

to be laid up, and remain idle, the while the British

population pays taxes for its upkeep, and the services

which this shipping might render are lost to- the world.

There is no doubt that the importation of foreign

material, of any kind, and for any purpose, renders

unnecessary the production of an equal amount of the

same material in the country into which the goods are

imported. The indemnity payments must be made in

goods—raw or manufactured. Therefore, when the

Allies say: " We will have a hundred millions from

Germany this year," they merely use an alternative

phrase for: " We will not manufacture a hundred mil-

lion pounds' worth of various goods this year." When

France demands a million tons of German coal, she

refuses, in effect, to buy a million tons of British coal.

That is one aspect of the situation, so far as the fixed

payments are concerned.

Dealing now with the export duty, we observe that

Lord Sheffield, in a letter to the Manchester Guardian,

considers it " idle to suppose that an export duty of

12 per cent, can be passed on to the purchaser," and
" it may be inferred that an export duty of 12 per

cent, will kill many of Germany's export trades." We
have heard it argued that, while an import duty must

be paid by the consumer, yet this is an export tax,

and is paid by the manufacturer in the country of

origin. Out of what? Clearly, out of the revenue

derived from export sales ; out of the money paid by

the buyer. In short, the consumer pays—there is no

one else to pay I This export tax will be passed on,

and the mark will be kept low, and buyers of German
goods will pat themselves on the back as they say:

"It is a good thing to buy German goods, as the Ger-

mans have to pay -twelve per cent, of this money
towards the indemnity." Whatever may be said about

the fixed payments, there is no doubt that the ad valorem

tax is bad, and will encourage German competition ;

while it keeps the exchange in such a state that it will

be impracticable for us to export to Germany, and her

prices in other countries, such as Holland, are so much
lower than British prices as to make it equally imprac-

ticable for us to export to those countries.

So far as Germany can be compelled to assist in the

cheapening of prices by a large contribution to pro-

duction, it is good that she should do so, but cheapness
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will be dearly bought if this policy is overdone, and
results in greater, increasing, and permanent unem-
ployment. Production must be maintained here, and
the German goods must be of tlie nature of ii surplus,

to encourage demand, and so cheapen production liere,

with resultant benefit all round.

Is this likely to happen! Candidly, we do not think

so. The situation in tiie dyestuffs industry, mentioned
in our columns recently, is elociuent and prophetic in

this respect. The prospect of heavy importations of

dyestuffs and chemical products from Germany proved
so alarming, that an elaborate system of licensing was
evolved, which has the substantive effect of prohibiting

the import of any chemical product that can be made
in Great Britain. We deliberately and definitely re-

fused, when it came to the point, to receive what had
been hailed as " benefits " when the Treaty of Ver-

sailles was in the making.

We mentioned the case of France and the German
coal. Let no one be too ready to throw stones in this

matter, for, in our view, none are free from blame.
Prices for coal for export had reached fantastic levels,

yet, with the French mines not yet at their full output,
British coal found its market. When the coal strike

came, the lighting of Paris, for instance, was imme-
diately curtailed and diminished, and the French
bought coal wherever they could get it. At the same
time large deliveries of coal were received from Ger-
many under the indemnity, so that there was actually

a glut of coal in France. The combination of profiteer-

ing and striking has ruined the French market for

coal, and none can fell when it will recover. So we
are confronted with the prospect of lost export mar-
kets, the Government dropping the whole coal question
like a hot potato, and the raising of the prices of all

coal used in this country. The cynical disregard of

the interests of the consumer, displayed by all con-
cerned in the coal question, would have been unbeliev-
able, had we not by this time become hardened to such
treatment. The miners demanded more pay because,
they said, the money was in the industry. They
coupled their demand for increased wages with a de-

mand for a decrease in the price of domestic coal, whicli

sounded very handsome of them, but unfortunately
they dropped it almost at once, thereby casting serious
doubts upon their own sincerity. The coal ownei's
rioted in the export market, instead of laying the
foundation of permanent and satisfactory business
relations, with the result that customers are glad to
Ije able to buy elsewhere. So the home user, disap-
pointed of his reduction, is confronted with the likeli-

hood of having to pay still more, while production
falls off at the first hint of a drop in wages.

But what of our own industry I Up to the present
German competition has not been serious in the home
market, though it is already difficult, if not impossible,
to meet it in certain European markets. In those markets
which are predisposed in our favour, it remains for
the British manufacturer to embark on a really serious
selling campaign. Publicity methods must be constantly
and steadily improved. Catalogues, printed in the
language of the country for which they are intended,
must attract attention to, and awaken interest in,

British goods. Strenuous spade work of every de-
scription must be kept up until the customers feel the
need for the service which British firms can render.
When goods are ordered, delivery must be prompt, and
quality high; and there nuist be a, willingness, an
anxiety, to do the best thing for, and the right thing
by, the customer, not only at the first, but all the time.
Any aloofness, any feeling that this is all a great nui-
sance, must be rigidly repressed. The consumer pays,
and he will call the tune. If the British manufacturer
gives the service required, a little earlier, and a little

better, than his competitor, he will get business and
pro,sper. If he fails, then he will play straight into
the hands of Germany, and will lose, finally, all the
advantages which, owing to Germany's crippled condi-
tion, he is now in a position to use.

The discussion of the Dutch Govern-
Uutch Industries ment Bill which proposes to centralise

Against State the production of electricity in the

Station!), hands of a semi-Stale company has naw
commenced in the Second Cliamber of

the States General. Some particulars regarding the

scheme are given elsewhere in tliis issue. The Bill is

meeting with considerable opposition both in the Cham
ber and outside, and attention may be drawn to that ol

the Central Industrial Union, which is acting on behalf

of approximately (500 of the most well-known under-
takings in tlie metal-working inihistry, shipbuilding, and

the cotton, wood, paper, cliemical and other industries,

which through the Union have presented a petition tn

the Second Chamber asking for the rejection of the Bill.

If no system of electricity supply in general existed in

Holland, the petition points out that there might perhap-

be occasion for such a centralisation as is projected hy

the Bill. But as provincial Government or private

central stations are to be found in almost every provim •

or town of any importance, which have hitherto satis-

factorily served the interests of consumers in general,

the petitioners do not see why the law need be invokeii

in such a decisive manner as is proposed by the Bill,

and they express the opinion that the efforts of the State

would suffice if directed towards the establishment of

connections between existing stations, the unification of

the primary high-pressure networks, and the supply of

the more or less important centres which still reipiire

such facilities. The petition proceeds to state that it is not

decisively demonstrated in any of the official documents

that the construction and working of the so-called super

stations would be more advantageous than in the case m
the stations of medium size such as are managed in Hol-

land by local authorities or private enterprise. On tlio

contrary, it is submitted that it is sufficiently well known
from all kinds of statistics and examples available that

the stations of average size are more economical to work

and are more economically worked than the large>i

stations existing in Holland at the present time. It i^

further apprehended that the management of super-

stations would not be so economical or of a commercial

character, while the management would very probably be

bureaucratic. The situation in Holland should not be

compared with that in other countries where large

stations are situated in the vicinity of the collieries,

whereas the only economically possible State central

station in Holland is in the Limburg coal-rnining dis-

trict. It is further emphasised that ttie flexibility in the

i-harges made for supply by private works, which are

now frequently adapted to tlie requirements of con-

sumers, would be materially reduced in the case of State

undertakings. Under these circumstances the petitioners

ask the Second Chamber to reject the Bill or to sub-

stitute for it a measure for the supervision of the in-

du.stry in the directions previously indicated.

Some time ago great schemes were au-

Russian Elec= nounced from Moscow concerning the

trical Schemes, projected electrification of the whole of

Soviet Russia, and new proposals repre-

senting the splendid situation which that country will

occupy when the electrical schemes have been realised

are said now to be circulated every week by the Russian

wireless system in the form of propaganda reports. In

contradistinction to these fantastic statements is a

report published by the Moscow I'lvestia on February 1st

from the Bolshevist Wasjkof. The latter states quite

openly that at the present moment Russia is confronted

with the entire exhaustion of all stocks of raw and other

materials which are necessary for the electrical industry,

and that the maintenance of the existing electrical in-

stallations is only possible on a primitive footing. The

electrical industry which numbered 3.200 workmen in

the spring of 1920 now has only 700, all the skilled

meia are foreigners, and not one half of the production

contained in the 1920 progranune has been carried out.

The programme for 1921 has been considerably reduced,

but its execution depends upon the requisite raw and

other materials being rendered available to the industry.
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The exhaustive inquiry which the

Electricity Electricity Commissioners have held at

Supply Schemes. Llandudno has elicited many interesting

points, and suggests many others. For

instance, there is a striking contrast between the atti-

tudes of the promoters of the two schemes. Although

the Chester Corporation scheme appears to be more fully

thought out and more definitely drawn up than that

put forward by the South Lancashire Conference, it is

somewhat less concrete and substantial than that

of the North Wales Power Co. This is particularly

noticeable in the financial and administrative aspects of

the schemes. It will be admitted that a scheme prepared

for and on behalf of a conference of municipal autho-

rities and supply companies must inherently possess

some features of weakness and lack coherence, more

especially in view of the neutral and even hostile attitude

of Some of the local authorities and other interested

parties, which has been so regrettably manifest at the

inquiries; a scheme drawn up by a power company, on

the other hand, with a backing of unanimity, experience,

and commercial ability, is practically certain to be a

sound and practicable scheme from the very outset. That

is the essential difference between the two cases ; one is

managed by a committee, or a committee of committees,

composed of men who are not necessarily experts either

in commerce or in engineering, while the other is con-

ducted by a very small number of men whose profession

it is to carry on that very class of business. The inevit-

able result is that the former must always be regarded as

being somewhat speculative, or even tentative, whilst

the latter has the air of solidity and trustworthiness

that arises out of technical competence and financial

support.

And this brings us to a very important aspect of the

subject. It has been conspicuously evident at these

inquiries, as it was at the Barking inquiry, that the

municipal authorities have no tinancial backing. When
the time arrives for a Joint Electricitj' Authority to

raise funds to carry out its scheme, it will have to go

into the open market for the money; what that means
may be inferred from the experience of Birmingham,
Rotherham, and other corporations during recent

months. Certainly if the authorities look to the

Government for capital, they will look in vain. The
municipalities no longer occupy that privileged position

that they used to hold, of being able to raise capital

on exceptionally favourable terms. The companies,

however—as witness the statements of the County of

London Co., the North Wales Power Co., and others

—

have capital at their command, and are ready to get

to work at once.

The conclusion is plain enough. Financiers have
confidence in projects put forward by commercial con-

cerns of proved experience and competence, which can

be safely counted upon to make an adequate return
I on capital invested ; they have little confidence in the

somewhat uncertain future of the municipal schemes,

still less in the shadowy projects of the proposed Joint

Electricity Authorities.

That the work would be better done by a company
than by any State or Communal organisation we have
never doubted, though we realised that in the face of

the overwhelming wave of public opinion which fol-

lowed the Armistice the electricity supply industry

must come under national control. The establishment

of the Board of Electricity Commissioners was an act

of the greatest value to the industry, and a vast amount
of useful work has already been accontplished by it.

But judging by the inquiries which have been held,

the prospect of the formation and efficient operation

of Joint Electricity Authorities is receding into the

background. The alternative is to authorise the exist-

ing power companies to carry on the work for which
they were constituted, under the control of the Com-
missioners, and as tf&ie goes on. the probabilities in

favour of this course being adopted are strengthening.

It would be interesting to know how
Read, Mark, many of the secretaries and members of

Learn . . . the Joint Industrial Councils for the

Electricity Supply Industry have taken

the trouble to read through the series of Whitley Re-

ports ; how many could pass anything like an examina-

tion in them l And yet in no other way can anyone get

a full knowledge of the theory underlying the Councils

and of the principles which are supposed to be adhered
to in develojiing their constitution. The question of a

close adherence to the principles laid down in the

Reports is not merely a matter of academic concern ; its

importance is paramount. These Councils were formed
at the invitation of the Ministry of Labour, and the

form laid down was that outlined in the Whitley Re-

ports. So long, therefore, as the Councils follow the

lines of the Reports, so long may they reasonably expect

the Ministry of Labour to back them up ; but if they

depart from the' procedure laid down, they must take

the inevitable risk.

This is why we insist on the paramount importance of

everyone who has anything to do with the Councils being

perfectl}' familiar with the Reports. Here is a case in

point, where either through ignorance of the principles

laid down in the Reports, or through wilful or unwitting
departure from them, a District Council has, it seem?

to us, made a serious blunder. We refer to the booklet

of constitution issued by No. 11 District Council for the

South Coast area. In the front is given a list of the

names of members of the Council. Those representing

the employers read : Councillor H. Ainger, representing

Aldershot U.D.C. undertaking; Alderman R. J. Bridle,

representing Weymouth Corporation undertaking ; and
so on. Now, it is entirely wrong to say that any mem-
ber of a Council represents on it an individual under-

taking. It is wrong even to suggest that he is appointed

by any individual undertaking. And in the con-

stitution the method of election, namely, that certain

undertakings shall elect a member in their own right, is

most seriously unconstitutional. Every member of a

Council on the employers' side is supposed to be

appointed by one of the Employers' Associations, and
the whole of the members on any District Council repre-

sent each and every undertaking in its area.

The Whitley Report is definite and emphatic on this

point. Par. li of Cd. 8606 reads: "That District

Councils, representative of the Trade Unions and of the

Employers' Associations in the industry, should be

created." And in the Appendix to the same Report we
read; "It is intended that the Councils should be com-

posed only of representatives of Trade Unions and Em-
ployers' Associations." Now, referring to No. 11

Council, the booklet taken literally says that 12 under-

takings have each a representative on the Council.

Suppose one of the other undertakings in the area says

:

"We will not recognise any of your recommendations,

we ar^ not represented on your Council "—what will

No. 11 Council reply? On the same grounds, it w^ould

seem that No. 10 District Council (which surely should

be a model !) is also indiscreet in its list of members on

the employers' side. It does not go so far as to say that

any member " represents " an individual undertaking,

but it prints the name of each member's company along-

side of the member's name, which to any ordinary

reader would imply much the same thing. It certainly

is out of keeping with the quotations we have made
from the Whitley' Report.

Parenthetically and anticipating the obvious reply

that in practice the Employers' Associations did not in

all cases nominate the members on the District Councils,

we reply that this makes no difference. All it means is

that the four Employers' Associations were willing for

tlie sake of convenience that the choice of the actual

names should be arranged locally, but they had ahvays

the right of intervening if they thought fit. We are

rather surprised that the National Council, which set

out its own list of members in the correct form, should

have passed irregularities of this kind in the case of

District Councils, involving as they do such a serious

principle.
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NEW DISTRICT RAILWAY ROLLING STOCK.

It will be reiiiemhered that at tlie new year we illustrated

and described the first of the new rolling stock that is

being delivered for service on the Metropolitan District

Hallway system.* The article, however, only dealt with

the trailer cars, but we are now able to publish some

details of the motor cars, whicii were subjected to a short

demonstration run last week. The new steel rolling

stock is built to conform in general appearance to that

of the trailer cars described in the above-mentioned

article, and is designed for working 8-car trains during

the busy hours, and 5-car trains during the slai-k

Fio. 1.—New District Motor Car.

service periods. Each 8-car train consists of three

motor and five trailer cars; the motor coaches are of

higher power than their predecessors of the older stock,

and this will increase running speed—the new trains

being capable of attaining a speed of 45 m.p.h. on
" non-stop " runs—and will also accelerate starting.

Improved braking equipment has been adopted to secure

more rapid, yet more even, stopping. These are all

points of importance, as the problem of getting more
trains through the tunnel sections depends not only on
the time spent between stations or in station stops, but
also upon the time occupied in the process of stopping
and starting.

The general dimensions of the cars are: Length,
49 ft. 2 in. over headstocks ; width, 9 ft. 6 3/16 in.

over sole bars; height, 11 ft. 11.5 in. rail to roof;
centres of bogies, 34 ft. ; and wheel base centres, 7 ft.

10 in. (trailer bogies 7 ft. 3 in.). The total weights
are: Motor car, 44 tons 10 cwt. ; trailer car, 24 tons

10 cwt. ; and control trailer car, 25 tons 16 cwt.

A train comprises eight cars of three types, viz.:—
Motor, control trailer, and trailer cars, and the seating

capacity of the trailer car is 48, that of the control

trailer 44, and that of the motor car 40, the variation
being due to the control and motor end compartments
taking up a little space.

On the motor, tig. 1, and control trailer cars, in

addition to the three double doors, single doors are

fitted at the ends of the cars, and the latter ones will

also be available for the use of passengers wben not
occupied by the operating staff of the train. An 8-car

train of the new stock will give the equivalent of 52
single doors throughout its length for the use of pas-

sengers, whicli provision will reduce the time taken in

loading and unloading at stations, and will thus accele-

rate the operation of individual trains and so enable

more trains to be run.

* Electrical Review, December 31st, 1930, p. 838.

The interior fittings are generally similar to tho8«

of the trailer cars, and to ensure absence of vibration

and drumming, the steelwork has been covered with

canvas so that a maximum of quietness and sweet run-

ning is expected, which object will also be assisted by

considerable attention having been given to the subject

of car springing.

A new feature of interest to the travelling public is the

provision of two sets of train indicators, one on either

side of the centre doors, showing " non-stop " stations

both in the east and west end of London.
The cars are equipped with Westinghouse brakes on

the double block standard system, and provided with

automatic adjustment for taking up any slackness.

Calculating the cylinder pressure with full application

at 50 lb. to the sq. in., and taking the leverage at 4.4

to 1, gives 39.6 tons total block. pressure on the motor
cars. The gauge pressure on the train line is GO, and
that on the main line 70/85 lb. per sq. in. A hand
brake is fitted to all motor cars and control trailers;

main reservoirs are fitted to each motor car.

The underframes are constructed entirely of steel bulb

angles untrussed, but cambered up to form the sole bars,

and the centre longitudinals are rolled steel channel

sections running the whole length of the frame between

l)ogie centres. The extension to headstocks is made up
I if pressed-steel channel section. The cross bearers at

the bogies are pressed chnnnel sections tafiering at the

Fio. 2.

—

Interior of Driver's Cab.

sides with flanges stiffened above and below. The floor

plates are stiffened with short angles and pressings

across' from the sole bars to the centre longitudinals,

and the whole is stiffened up with four gusset plates

between the bogie centres.

Each motor bogie is equipped with two motors hung
on the axles and supported by brackets extending from
the housing plates. The driving wheels are 36 in. in

diameter. The motor bogie side frames are of channel

ssction running the whole length to the headstocks, but

are cut awar on the bottom flange to receive th« axle
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boxes. The bolsters are built up of channels, and are

supported on nests of concentric coil springs mounted
on the spring plate, which is a channel pressing with the

upper edge turned over to form a flange; this in turn

is supported by heavy steel forgiiic's pivoted to cast-iron

brackets fastened to the housing plates.

The centre bearing is a ball bearing, and the journal

boxes slide on horn plates of heavj^ cast steel, bear-

ing on laminated centres composed of ten plates,

eye bolts taking up the load through auxiliary rubber

springs via steel eye-bolt brackets riveted to the side

frame channels. The trailer bogies follow similar but

lighter construction.

The motor cars are each equipped with four. G.E.260

motors of the interpole tapped-field self-ventilated type,

and are rated at 198 h.p. for one hour, and 182 amperes

continuously. The motors are fitted with 20-tooth

pinions gearing with 6.3-tooth gear wheels and pro-

vided with bolted type axle caps and dust shields for

the axle, and the suspension bearing brasses are keyed

to prevent rotation.

Each pair of motors with its control gear constitutes

a complete unit equipment. The control gear (mounted

under the car) consists of a circuit breaker, main switch,

fuses, reverser, 15 contactors, resistances, and tapped-

field relay. The contactors are of an improved type.

The contact tips are provided with arcing herns and
a moulded arc shoot, and the interlocks are of the disk
type mounted on the back of the contactor. The con-
tactor box with all contactors, resistances, &c., is a unit
complete with wiring, and has its own terminal base.

The reverser connected to the motor fields is cf a drum
type operated by a pair of opposed solenoid coils. Other
apparatus is substantially the same as previously used.

Master controllers of an improved type are litted at

each end of each motor car, fig. 2, and at one end of

the control trailer car, together with the necessary con-

trol and compressor switches, circuit-breaker, switch,

fuses and control cut-out switch ; the control is non-
automatic except that the motor field is weakened auto-

matically by the tapped-field relay on the current de-

creasing on the last controller point in parallel.

The S-car train has an acceleration of li m.p.h. per

second and a balancing speed of 45 m.p.h. attained

after travelling one mile on the level. The time for a

section 0.51 mile in length is eighty seconds G.\eluding

stops.

The stock was constructed by the Metropolitan Car-
riage, Wagon & Finance Co. at its works at Oldbury,
Saltley.

CHIMNEY DRAUGHT TROUBLES.

By EDWARD INQHAM, A.M.I.Mech.E.

In order that the fuel in a boiler furnace may be burned
to the best advantage, it is essential that there should

be a good draught, since otherwise the amount of air

passing through the furnace, and consequently the oxy-

gen required for combustion, will be restricted, with the

result that the fuel will be only partly consumed.

Hence every steam user who wishes to avoid unnecessary

waste of fuel must not only provide the required means
of producing a good draught in the first instance, but

must take care that the draught is maintained.

Troubles in connection with draught are not by any
means infrequent; in the majority of cases they are

due to simple causes, and to find the remedy is, there-

fore, usually not a difficult matter. We shall in this

article consider some common causes of bad draught,

and incidentally refer to one or two troubles which are

more or less the result of impaired draught.

The common method of producing a draught is to

build a chimney of suitable height. The chimney con-

tains a column of heated and rarefied gas, and the

difference in weight of this column and that of a similar

column of cold air outside causes the air to move, and
so produces the draught. The draught will, of course,

depend upon the height of the chimney, the temperature
of the gases in the chimney, and the temperature of

the outside air. It is useful to remember that when the

temperature of the air is 62 deg. F., and that of the

chimney gases 552 deg. F., a chimney 140 ft. high

will produce a draught of one inch of water, which
is ample for the burning of most fuels; in fact, many
coals can be satisfactorily burned with a draught of

£ in., so that from the cLraught point of view, a chimney
considerably less in height than 140 ft. will be satis-

factory in most cases. Chimney heights, however, are

fixed more by the sanitary requirements of the neigh-

bourhood than by the draught they will produce, be-

cause it is necessarj' that the products of combustion
should be discharged at a height considerably above

that of the surrounding buildings. In general, if

the height is satisfactory from this point of view, it will

usually be satisfactory with regard to the draught.

A rough rule for determining the height of the

chimney required to produce a given draught is; h =
137d, where h is the height in feet, and d is the draught
required in inches of water. AVTien the height has been

fixed, the next consideration is the sectional area of

the chimney. This, of course, will depend upon the

total grate area of the boilers as well as upon the height

of the chimney; the following formula may be used:—
A = wg/14 V H' where w = the number of pounds
of coal burned per square foot of fire-grate per hour

;

o = the total fire-grate area in square feet; and h =
height of the chinmey in feet, measured above the fire-

grate. If there is only a single boiler, the constant may
be increased to 1/12 or 1/10.

It will be obvious that the first thing to do when
inquiring into the cause of a bad draught is to see that

the height and the sectional area of the chimney are

satisfactory, since otherwise constant troulile will be

experienced. As already explained, it will seldom be

found that the height of the chimney is at fault, but if

so, the chimney can perhaps be built higher, or the

draught assisted by means of a fan. If the chimney
area is restricted, nothing can be done to enlarge the

area, except by entire rebuilding, and some other means
must, therefore, be adopted.

X bad draught is sometimes the result o- installing

one or more additional boilers, the sectional area of

the chimney being insuflScient to discharge freely the

gases from the original and the new boilers combined.

This will illustrate the importance of making the sec-

tional area of a chimney of ample size in cases where

future extensions are likely to be made.
We remember one instance where a very high chimney

failed to produce a good draught. So far as the height

was concerned, a chimney of only three-quarters of the

actual height would have been ample. The chimney in

(juestion had a keen taper, being very much smaller at

the top than at the base, and an expert who was called

in to investigate the trouble suggested that by reducing

the height the sectional area of the outlet would be

considerably increased, because the diameter increased

gradually towards the base, and the area varies not

simply as the diameter, but as the square of the dia-

meter. The suggestion was acted upon and the in-

creased outlet area thus obtained proved to be sufficient,

no further trouble being experienced.

AMien additional boilers are installed and the exist-

ing chimney is not large enough for the increased duty,

there are two principal ways of meeting the difficulty :

One is to install an induced-draught fan, driven either

by an electric motor or a small steam engine, whichever
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?
is the more convenient. The other is to divide the whole

range of boilers into two cc|ual sections, allowing the

existing chimney to deal with one section, and building

a new chimney, perhaps of steel for cheapness, to cope

with the remaining boilers. Which of the two methods

would be the better one would depend upon circum-

stances, and the matter would require careful con-

sideration of all the conditions.

In some instances, trouble with tlie draught is the

result of restriction in some part of the flues. As a

general rule, no part of the flues should be less in sec-

tional area than the throat of the chimney. In one

instance, where the draught was so poor that the fire-

men could not keep up the steam pressure, it was

found that the fire-bridges had been built too high,

i.e., to within about 9 in. of the top of the furnace

crowns. The simple act of removing two courses of

bricks entirely overcame the trouble.

Sudden bends and changes of section in the flues will

sometimes be responsible for impaired draught. As

far as practicable all bends shotild bo smooth and of

large radius, and the course of the flues to the chimney

should be as direct as possible. When the chimney is

at a great distance from the boilers, both it and the

main flue should be made of considerably larger area

than would oe necessary in a normal case. For example,

it is recommended that the area in the case of a main
flue 1,000 ft. long should bo twice as great as would

be necessary in a case where the boilers and the chimney

were close together, as determined by the ordinary

rules.

We have seen that the draught produced by a chimney

depends upon the temperature of the gases passing up
the chimney. If from any cause this temperature should

be reduced, the draught will be impaired, a fact which

is commonly overlooked. Hence it is important that

leakages of cold air into the flues should be carefully

avoided, and to this end all the brickwork surrounding

the boiler should be maintained in good order. Since

there is reason to believe that a considerable quantity

of cold air sometimes passes through the solid brick-

work, owing to the porosity of the bricks, the coating

over of the external surfaces of the walls with tar is

worthy of consideration. It is not difficult to realise

that when the brickwork either of the flues or the

chimney is allowed to become defective, as it frequently

is, particularly at the back end of Lancashire and
similar boilers, the quantity of cold air rushing into

the flues is so great that the hot gases are cooled down
to such an extent that the draught may be entirely

spoiled. We have in mind a peculiar instance of this.

At a certain works, a new boiler of the Lancashire
type had been installed as a substitute for a similar

boiler. Arrangements had been made for a number
of influential shareholders to visit the works on the

day of starting up the new boiler, and accordingly, the

engineer-in-charge carried out a general " spring-

cleaning." On lighting the fires in the new boiler,

however, he found to his dismay that the chimney would
not " draw," and the boiler house was soon filled with
smoke. So far as was known, no change whatever in

the conditions of working had taken place, and for

the time being, those concerned were at a loss to know
what to do. A careful examination of the brickwork
setting showed the brickwork to be in good order, Cut
on going to examine the chimney, the engineer-in-

charge found a large fracture at the base of the chimney
eytending for several feet. Through this rent the cold

air rushed in large volumes, cooling the chimney gases
t() such an extent that the draught was almost entirely

spoiled. The fracture had existed ))reviously, but had
been covered up by dirt and refuse until the day in

question, when the rubbish had been removed, thus
revealing the defect. The rent was quickly made good,
after which no further trouble was experienced.

The serious effects which the installation of a fuel

eoonomiser may have in impairing chimney draught
are not always realised as they should be. Such an
apparatus will generally extract so much heat from the

products of combustion that the temperature of the

gases is reduced about 300 deg. F. Since, as we have

seen, the draught depends largely upon the tenqieraturo

of the gases, it will be realised that such a reduction

of temperature may entirely spoil the draught pro-

duced by a chimney which was originally designed on

the assumption that there was to be no economiser. If,

indeed, the outlet temperature of the gases is low tn

commence with, the installation of an economiser is out

of the question. The economiser may also prove a

serious obstruction in the flues unless care be taken to

avoid this difllculty.

In starting up a boiler connected w ith a cold chimney,

trouble in creating the draught is liable to be experi-

enced for the obvious reason that, to commence with,

the chimney contains a column of air at approximately

the same temperature as that of the outside air, so that

there is no difference in weight of the two columns to

set the gases in motion. When this trouble is met with,

it may generally be overcome by lighting a fire at the

base of the chimney.
Trouble with the draught is sometimes experienceil

in hilly districts when the surrounding hills are in

close proximity to the chimney. The difficulty is frc-

ijuently in the nature of a down draught, and wouhl
appear to be brought about through the wind blowing

ch)wn\vards from the hills and descending the chimney
shaft. Strangely enough, the trouble may only occur

when the wind is blowing in a certain direction ; there

is a belief that when the wind is a northerly one, the

trouble is far less liable to occur than when it is in

any other direction, but why this should be so is not;

easy to explain.

A down draught is often attended with very unplea-

sant results. For instance, the smoke is blown into

the boiler house, flames and sparks issue from the

furnace mouths, and the boiler may vibrato more or

less violently owing to the descending currents of cold

air meeting the ascending currents of hot gas. A down
draught will sometimes be caused by the choking of the

spaces between the firebars. The flow of air upwards
through the grate is checked, with the result that air

flows downwards from the outside. This applies more
particularly to vertical boilers, and the remedy is

obvious.

In Lancashire boilers, a trouble closely akin to di>wn

or back draught is occasionally caused through the baff-

ling of the two streams of gas as they issue from the

flue tubes, and meet in the downtake ; this trouble may
be accompanied by the most violent vibration. The
remedy is to prevent the two streams of gas mixing
together until they have passed a distance of a few feet

under the boiler towards the front end, by building a

mid-feather wall.

Anstralian Industrial Developments.—A BEA.^tA Pro-
test.—The -Sydney correspondent of the Daily Telegraph reports

that. speakinfT at the opening of Messrs. Chubhs'a new safe works.
Sir Joseph Cook referred to the frrowincr tendency of British firms

to establish factories in Australia. He said he was recently

advised that it was proposed to spend £10,000,000 in new enter-

prises. Since last March, 22 important new undertakinfrs had been
refristered.withan aprjjreprate capital of £3.500,000, besides £ 1 .500.000

in the wool and textile industries alone. Bearing on the same
subject, " the Australian Overseas Committee of the British Elpctrical

Manufacturers' Association has protested against the decision of

the Sydney City Council to accept the tender of an Australian firm

at a price 20 per cent, higher than that of British firms. The
Association states that the duty, freight, insurance, exchange, .and

other charges afford Australian firms a protection of 45 per cent.

Thus the total burden on British manufacturers in this instance is

fi5 per cent. It is urged that no preference should be given to

local firms over P.ritisli goods."

H)gh-Speed Kinematograph.—A golfer's strokes were
used by Dr. Gustave Monod, of Vichy, during a lecture he gav" at

the Royal Society of Medicine, on February 23rd, to demonstrate
the " ultra-kinema." a French apparatus which Dr. Monod haa
brought with him from France. According to the Duihi Mail, the
film is made at the rate of 300 expo.sures per second, and the

picture is thrown on to the screen at the rate of 16 to the second,

showing the action. Dr. Monod explained, about 20 times mors
elowljr than the ipeed at whioh it took plaoe.
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ELECTRICAL DECISIONS IN 1920— I.

The Law Reports for 1920 do not contain many cases

relating directly to the supply of electricity. Either

the lawyers have been too busy with other matters, or

those connected with the industry have been careful

enough, or fortunate enough, to keep out of the way
of litigation.

There are, however, a few cases relating to tramways
and other matters to whicli it is desirable to draw atten-

tion.

First with regard to tramways : those who run these

vehicles in public streets seem to te fair game for claims

for compensation for alleged personal injuries ; though
to people who have a due sense of proportion, the num-
ber of accidents which can possibly give a cause of action

is extraordinarily small when compared with the number
of persons carried.

Two cases have been decided, one in Ireland and
the other in England, in which the duty of a conductor

in relation to passengers was considered. In the Irish

case (Steele v. Belfast Corporation (1920) 2 I.R. 125),

an action for negligence was brought. The evidence

for the plaintifi was to the efiect that, while a tramcar
was at a standstill at a compulsory stopping place, in-

dicated by a red signal post, the plaintiff proceeded to

enter, but just as she had put her foot on the step, a

passenger on the platform rang the conductor's starting

bell, and the driver put the car in motion, with the

result that the plaintiff was thrown to the ground and
sustained serious injuries; that during all this time

the conductor was on the top of the car collecting fares,

and that during the earlier part of the same journey the

bell had been rung by passengers on at least three occa-

sions. The fact that the Irish Court of Appeal held,

on these facts, that the jury were entitled to find a

verdict seems to indicate that according to the judges

in Ireland a conductor is bound to prevent the misuse

of the starting bell at all costs; but that this is not

the view of English judges appears from Wagner r.

West Ham Corporation (37 T.L.R. 86), where an attempt

was made to make a tramway company liable for an

accident to a passenger in somewhat unusual circum-

stances. When the plaintiff was entering a car of the

defendants at an optional stopping place, the vehicle

moved forward, with the result that the plaintiff was
injured. It was shown that the starting bell was rung
by someone other than the conductor. In these circum-

stances the Corporation was sued, it being asserted that

the conductor was negligent. A County Court judge hav-

ing found that there was no negligence, gave judgment
for the Corporation, and his decision was affirmed Ijy

two judges of the King's Bench Division, who laid it

down that the mere fact that a tramway car has been

started from an optional stopping place through the

bell being rung by a passenger in the absence of the

conductor does not render the tramway owners respon-

sible for injury thereby occasioned, unless it is shown
that in the circumstances the non-control of the bell

liy the conductor amounted to negligence. This decision

accords with common sense. A conductor has many
functions to perform besides watching the ingress and
egress of passengers, and in the absence of negligence

his employers ought not to be held responsible.

Apart from those who suffer actual physical injury,

people whose nerves are affected sometimes attempt to

recover damages from tramway authorities. Thus in a

Scotch case, Ross v. Glasgow Corporation (1919 S.C.

174) a lady averred that she was occupying a front seat

on the top of an east-bound car, which was standing
30 feet from a set of points ; that she saw the driver of

a west-bound car, which was standing on the same line

of rails, but on the other side of the points, start his

car without changing the points, and drive at consider-

able speed towards her car, stopping only at a distance

of 3 feet from it; and that, through fear of a collision,

she sustained a nervous shock which resulted in per-

manent injury to her health. It was held that such a

serious fright as that alleged was not a natural and

probable consequence of the occurrence, and the action

was dismissed as irrelevant. It will be observed that

the action was dismissed not because the claim was for

damages for nervous shock, but because, in the opinion
of the Court, the shock was not the necessary result of

the accident. Claims for mere shock have more than
once been held good—at any rate in English courts.

In the case of the Postmaster General v. Blackpool
and Fleetwood Tramroad Co., Ltd. ((1920) 37 T.L.R.

20), the Postmaster-General sought to recover damages
from the defendant company, alleging that certain tele-

graph cables which he had laid near their tramline had
been injured by electrolytic corrosion. He was held

entitled to recover, notwithstanding that the tramline

had been constructed by the defendants under their

powers in 1898, and the lines of the Postmaster-General

were not laid until 1914. This remarkable decision re-

quires some explanation. The company were bound
by S. 65 (1) of their private Act (Blackpool and Fleet-

wood Tramroad Act, 1896) to work their undertaking
in all respects with due regard to the telegraphic lines

from time to time used by the Postmaster-General and
the currents in such telegraphic lines ; and '

' Shall use

every reasonable means in the construction of their

electric lines ... to prevent injurious aft'ection."

S. 65 (2) imposes upon the compan}- an obligation to

pay the expense of all such alterations in the telegraphic

lines of the Postmaster-General as may be necessary to

remedy injurious affection. It appeared that the tele-

graphic line was laid in 1914 within 7 feet of the com-
pany's electric lines, and without any notice to the

tramway company. A breakdown, which occurred in

1916, was found to be due to corrosion, and the diffi-

culty was overcome by bonding. A County Court judge

before whom the case came in the first instance, held

that the Postmaster-General, in order to succeed, was

bound to show that the company had failed to lay their

cables in the proper way, and that, as he had failed

to do this, the company could not be blamed. The
Court of Appeal, however, held that this argument was

untenable. Counsel for the company then attempted to

argue that as the Postmaster-General had been negligent

in laying his telegraphic cable so near to the tramway
cables, the company could not be held responsible. The
Court of Appeal refused to allow this point to be raised,

as it had not been taken before the County Court judge.

They made it quite plain, however, that this was a

defence which might have been put forward, and the

fact tb-Tt tViey did so is a matter which ought to be borne

in mind by tramway and other companies who have

(claims for " injurious affection " preferred against them

\)\ the Postmaster-General.

SUPPLY LEGISLATION IN HOLLAND.

The question of the creation of a public authority in Holland

for the concentration of the generation and transmission of

electricity, to which reference was made in this jom'nal about

a year ago, has not yet been settled, although a somewhat
modified Bill is at present receiving the consideration

of the Second Chamber of the States-General. This

Bill has for several months past been under the examination

of a departmental committee, some of the members of which
have raised objections to the scheme. In their opinion, thi'

adoption of the project would not promote the supply of

electricity throughout the country, but would hinder it,

as the existing central stations would be hampered in their

development on the measure becoming law. On the other

hand, the Minister of Public Works, in the course of a lengthy

reply to the objections in general, states that the fact is

overlooked that the greater part of the countrj;—in eight of

the eleven provinces—is already supplied, "nd will continue to

be supplied to a large extent in the nea; future, according

to concessions granted by the Crown; and it is intended to

issue concessions to provinces and communes in the remainder
of the country. It is calculated that the scheme will

permit of the delivery of electricity to consumers at a lower

price than would otherwise be possible. But although the

Minister expects great advantages to result from the centralisa-

tion of production, or at least from the use of large sets,

he expresses the opinion that the importance of the proposed

regulation of the industry lies less in the circumstance that

it would render this concentration possible than in the advan-
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tage which it will confer on the country by the production

unci transmission of electricity at high pressure.

The Miuister proceeds to state that with the exception of

a few central stations all the electricity supply works are iu

the possession of the provincial and communal authorities.

In so far as the bringing into operation of the scheme will

cause any change for these bodies, it i.'^ that they will be
relieved in the hist place by the Stjto (the public authority

as a company) taking over the central stations and high-pres-

sure network, and secondly, new generating stations and
high-pressure networks which appear necessai'y will be estab-

lished by the State, and not by the provinces or communes.
In general, the centralisation will not proceed further than
the production and transmission at high pressure, and will.

except in special ca.ses, not extend to the distribution of

electricity. As to the purchase price to be paid for works, it is

impossible to agree that more shall be paid than the value

of the plant for the carrying on of the business. Proposals

exist for the conversion to electric traction of certain of the

railways which have to deal with a large volume of traffic,

and in this connection the committee has reported that the

sourco of production and distribution of energy for this pur-

pose is independent of the system to be adopted for the work-
ing of the railways.

According to the alterations made in the original Bill, the

pubhc authority (company) to be formed bears the title of

the Nederlandsch Electriciteits Bedrijf. Jhe object is to

establish and work stations for the production of electricity

which is to be placed at the di.sposal of other parties, the
transmission of the power by primary high-pressure mains
and its transformation in sub-stations connected directly with
the primary network; in special cases also to establish and
carry on distributing works according to concessions to be
granted by the Crow-n, and to purchase and take over generat-

ing works and equipment, as well as to buy energy La so far

as may be necessary. Authority is conferred upon the company
to take every action in accordance with the foregoing objects

or which is connected w'ith them to the fullest extent, even
if this implies participation in other undertakings. The com-
pany is forbidden to dispose of the whole or part of any
works or rights acquired, without the consent of the Minister
of Public Works, and the sanction of the latter is also required
to the raising of loans and the conclusion of important con-

tracts for the sale or purchase of energy, the Electricity

Board being heard before the Minister decides what are im-
portant contracts.

The company, which is to be formed for a period of 99 years
dating from the Royal approval of the law, will have an
ordinary share capital of 15.0tH).000 fl. divided into ItX) snares
of loO.CibO 11. each. It is further provided that both consumers
and workme.i shall be represented on the Electricity Board,
which will bj established under the law to act as an advisory

council to tl'.e Minister of Public Works.

JOINT ELECTRICITY AUTHORITIES.

The Chester and North W'ales Incjuiri.

(Continued from p. '23(5.)

Continuing the cross-examination of Mr. S. E. Britton on
February I'/th, Mr. Jones closely questioned the witness as to

figures given in the scheme which showed discrepancies, and
an adjom'nment was granted for the town clerk of Chester
to go into the matter; on resuming, the latter stated that

owing to the hurry of the revision of the scheme certain figures

were put in which were inaccurate, and the total should read

£29,801) instead of ;£35,850 in regard to the cost of transmission

lines. Questioned as to the Vale of Clwyd scheme, the witness

stated it was proposed to put a dam across the river Clwyd
and construct two channels across the river Elwy ; the cost

ot iG.3,000 included ilb.OUO for cable, and it was proposed to

submerge 28 acres of land which would cost about £i,<M).

and include water rights ajid compensation. The dam would
be about 40 to 50 ft. high, and be made of stone. The dam
Would form a lake about a mile long and half a mile wide;
the How of the Elwy had been measured up to 14,0(>0 cu. ft.

a minute.
Mr. Jones : What I want to know is how are you going to

construct a lake of that size on "28 acres of land?
Mr. Britton : I have not got the figures here ; of course I

h.ive overstated it. a square mile is over 4(J0 acres, and ob-

viously that is wrong.
Mr. Jones : I am very concerned as to whether these figures

you are putting before the Commissioners are realK' reliable.

Mr. Tyldesley Jones, in concluding his cross-examination,

.said he reserved for a later time some points in the clauses

containing obligations which had been put there for the

.supply ot railways, and if the order went any further be

would ask for it to be mateinally extended, because it was
limited to haulage on the railways-

The witness was then cross-examined by Mr. Moon, for the

Dee Fisheries Board, who questioned the witness as to his

report to the Board of Agriculture, in which he stated :
" The

Dee was prominent among British rivers for the cultivation

of salmon, and in utilising the river for the generation of

•lectricity special attention should be given to fishing in-

Urests."

in reply to further questions, the witness stated they had
no intention of taking oil the toot from the weir put on
under the Defence of the Kealm .\ct. He also said he had
seen sahuon use the " fish pass."
Witness said it was proposed to construct two new weirs at

first; eight in all were to be constructed, but at what period
he could not say. Since the first proposal was made four of
the proposed dams had been cut out, reducing the 50,000,000
units. lie estimated that up to 00,000 cu. ft. per minute would
pass through the turbine intake at full load.
Mr. Bruce cross-examined witness as to the Vale of Clwyd

scheme and the proposal to erect a dam on the Elwy, and
the chairman remarked that before a hydro-electric station
could be constructed the Commissioners would see that proper
notices would be given to the authorities concerned, and any
important interests such as the Fisheries would be fully con-
sulted.

Mr. .\. E. Morris, cross-examining on behalf of the
Carnarvon C.C., asked "' If no public authorities, say. in

Carnarvonshire came into your scheme owing to the financial

responsibilities which clause 78 puts upon them, where do you
hoiKi to get that money to develop or to make transmission
lines during the first five years?
Mr. Brixton : The Joint Electricity Authority must have

powers to raise the money, otherwise it could not operate, and
it would raise money under such powers.

Sir Harry Haward : Is it the intention that the Joint
Electricity Authority should not construct any works in the
area of a district, the urban or rural council of which dechnos
to become a constituent authority?
Mr. BuiTTON : No. I do not think that is tlie idea. I do

not think it restricts itself to the areas of authorities who
have undertaken financial responsibility only. I think it must
operate in the whole area.

Su- Harry Haward : Then there will be advantages to be
gained by consumers in areas the councils of which do not
become constituent authorities, and the money for can-ying
out those works would be raised on the security of the whole
of the district which is represented on the Joint Electricity

Authority.
Cross-examined by Mr. Walter Jones (Anglesey C.C.). wit-

ness said that the resources of the Power Co. as regards the
western area were the prunary and only source, and that the
areas in that district should have preferential appropriation

of an adequate development to the local and national ad-

vantage.
Mr. H. S. K. Feltham (town clerk of Crewe) then cross-

examined the witness as to what the scheme intended to do
for Crewe.
The town clerk of Chester, before the adjournment for the

day, asked for the production by the Power Co. of details

so as to show the financial result year by year, including

capital charges and revenue, up to 192.5.

There was again a large attendance when the inquiry re-

opened on Friday, February 18th. .At the outset the chair-

man asked Mr. Dickson, the town clerk of Chester, whether
the statement showing the approximate composition of the

Joint Electricity Authority as promised by him was yet

prepared.

Mr. Dickson expressed regret that it was not ready, and
put in a statement showing how the £21.5 per kW capacity

of the steam generating station was arrived at, the figures

given being the estimates of the contractors. The figures

given under wages, stores and repau's, and rents, rates, and
taxes management and establishment charges, had been
altered, the total teing £28.87.5.

Sir John Snell remarked that the Commissioners were
getting rather concerned as to the length of the inquii-y. .\\l

who desired to cross-examine the witnesses should avoid repe-

tition.

Mr. Feltham (town clerk of Crewe) continued his cross-

examination of Mr. Britton. Mr. Feltham said there were
something like 20 generating stations in the area at present;

would it be more economical if they were to be extended or

for the scheme to go through?
Mr. Britton : I think it is essential that the scheme should

go through.
Cross-examined by Mr. Allen (Dcnl)igh C.C). he said it was

absolutely essential for industrial purposes that a constiint

supply of energy should be maintained, esjiecially with respect

to the water in .some of the mines.

Asked T\hether he proposed ~to charge the same price for

industrial purposes as for lighting purposes. Mr. Britton said

a Joint Electricity .\uthority would not provide tariffs for

lighting only; it would provide tariffs to supply authorised

distributors and large consumers. The price to the authorised

distributors mentioned on Thursday, about IJd., was merely

an average figm'e.

Mr. Allen : Do you know that energy is supplied to the

colUeries in Lancashire at under Id. per unit?

Mr. Britton : I do not know that. In answer to the

thairman. the witness said that taking the load factor into

account, it should be possible to get a figure of under Id.

per unit. Asked by Mr. Allen whether the enlargement of

the existing Wrexham station or the erection of a generating

station in the heart of a coalfield would give greater confidence

to the industries of the district rather than the water power

scheme. Mr. Britton said No. The proper place to put the

iteam station was on the Dee, having regard to the volume
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of water available for condensing purposes. It was proposed
to erect the transmission lines overhead.
In answer to Mr. Cowley (Northwich L'.D.C), tfte witness

said the promoters of the scheme could give no assurance
when the scheme would be carried uut; it was a matter for

the Commissioners and the Joint Electricity Authority.
Mr. Cowley: Suppose the whole of the urban authorities

within a defined area could not see their way to come within
the scheme, to become, as it were, constituent authorities in

the scheme, it would be difficult to work the .scheme.

Mr. Britton : If they took the hue you suggest they would
be neglecting their duty under the new Act.

In answer to Mr. Fexnell (Northwich Electricity Supply
Co.). the witness said that lie had not had any further infor-

mation to enable him to form an opinion as to whether the
Dee water power or the Welsh water power would be the
best in the central and eastern areas.

Mr. Amos Jones (Rhyl U.D.C.) : Have you applications

from anyone in the district for energy
Mr. BRirroN : It has not been part of our work to do that.

Mr. Jones : The facts estabhsh that only 356,000 units were
consumed by Rhyl, but you put forward a proposal that

3,000,000 units will be taken in the next ten years. Rhyl is

the only town in the area that at present consumes electricity.

The Chairm.^n : May not that be because your cost of pro-

duction is so high?
Mr. Jones pointed out that there was a belief prevailing

amongst various undertakers that should they refuse to par-

ticipate in any scheme that might be set up, the Commis-
sioners in whom the power of sanctioning loans was now
vested would refuse them any expenditure upon their under-
taking until such time as they agreed to come within the
scheme.
The Chairman : For the benefit of those who have got that

mistaken idea, I might perhaps say at once that I am quite

sure that it would not be the attitude of the Commissioners.
If after the establishment of a Joint Electricity Authority
there is a particular undertaker in the district whose under-
taking can be extended at a cheaper rate, and with a greater

benefit to the people in the area than the alternative course

of taking it from some distant supply, I am perfectly certain

the Commissioners under those circumstances would not
refuse to sanction the extension of that undertaker's station,

taking, of course, all the necessary points into consideration.

Cross-examined by Mr. H. J. Owen (Merioneth County
Council), the witness said he was aware that Merionethshire
was anxious to obtain an adequate supply at an early date,

subject to some form of public control, and that Merioneth
was within the area of the North Wales Power Co.
Mr. Owen : Why has Merioneth been left out of t^-our

scheme?
Mr. Britton : It is stated that so far as Merioneth and

Montgomery are concerned it should be the first duty of a

Joint Electricity .Authority thoroughly to survey those areas,

and find out the .sources available for development.
Mr. Owen : I take it the whole area will benefit by the

erection of a station at Maentwrog, and that you will admit
the resources of Merionethshire are being made available and
diverted to services outside the county?
Mr. Britton : Well, the county generally, as far as prac-

ticable.

The witness was then cross-examined by Mr. Leigh (Flint-

shire County Council) concerning the figures given for the

cost per mile of the transmission Imes, and the route of the

line.

Sir Harry Haward ; What figures ought I to take for the

purposes of comparison with the generating costs of existing

stations in order to show \vhether it would pay the authorised

undertakers to take a bulk supply from your new station?

Mr. Britton : Tlie figure is 1.135d. including transmission

;

at Northwich the figure is 1.161d.

Sir Harry Haward : It is not clear that the whole of those

costs would be saved if Northwich took a supply in bulk, and
there would be certain wages still to be paid, so that the

generating costs of Northwich were something less than

l.ieid.

Mr. Britton : That would be so.

Sir Harry Haward : Could you afford to supply Northwich
at a figure which would induce them to take your supply?

.Mr. Britton : Not on the average cost per unit.

The witness, in reply to further questions, said he was
expecting 20 existing stations to be discarded on the assump-
tion that a supply would be available at a cost below their

present cost.

In reply to Mr. Page, the witness said he had not been
able, through lack of information, to come to any conclusion

as to what would be the diversity factor in the event of the

stations being supplied from a common source. He agreed

that if any other source or method of supplying electricity

could be shown to be economical, the low-fall water power
should remain in abeyance until some future time.

In arriving at the figure of 2d. per unit he had assumed
the calorific value of the fuel at 11.000 B.th.u.

Mr. Page : What would be the ratio between steam sup-

phed load and water supplied load in a total load of 10,000 kW?
Mr. Britton : I should think anything between 30 and 50

per cent, would .be ample.
In reply to further questions as to the many steps between

• .the turbine and consumer on the proposed low-fall water-

power development, the witness said it was proposed to adojpt

the 'iliury system, which he considered was the most suit-

able.

Mr. Pagb: Have you considered the Highfield method?
Perhaps you do not know of that—it is quite recent; it is a

new type of, shall we call it, "converter."
The Chairman : Supposing, when the details of the Power

Co.'s scheme are unfolded, that it be found ihat energy can
be suppUed by them into the eastern district more cheaply
than you estimate you can generate from a steam station on
the Dee, in spite of what you have said, do you seriously, as

an engineer, say that it would not be better and the more
proper thing to take the energy from the Power Co.'s district

for use in the eastern districts rather than incur the expense
of a scheme on the Dee Estuary?
Mr. Britton: I quite agree, sir; if, as you say, such a

result can be shown it would be quite the. proper thing to

develop in the west and leave the other development.
The witness also agreed that with reasonable duplication

there would not be any real difficulty in maintaining mtact
a properly designed system of transmission.

Before Mr. Britton left the witness chair, which he had
occupied for nine hours, the chairman remarked that the

Commissioners recognised that he had done valuable pioneer

work in connection with the matter, and they wished to thank
him and his colleagues for it.

The next witness called was Mr. W. H. Armistead, a

consulting fish culturist. He said that the dams to be con-

structed would cease to be an obstruction to salmon if suitable

fish passes were constructed.

Lieut. -Col. W. A. Churton, deputy chairman of the Chester

City Council Electricity Committee, gave evidence, and was
followed by Sir Henry Robertson, chairman of the Dee
Fishery Board, who stated that with the formation of the

lagoons pike would congregate and destroy the salmon fry.

He estimated the value of the salmon caught yearly in the

river at £10,000.

In answer to Mr. Allen, the witness stated that his com-
pany, the Brymbo Steel Co., generated and consumed
5.000.000 units of electricity a year. In answer to Mr. Millee,

he said that they were prepared to purchase energy from
the North Wales Power Co. if it were offered at a price which
would pay them to buy it—say, in the neighbourhood of

id. a unit.

Mr. Moon (Dee Fishery Board) addressed the Commis-
sioners, asking them to reject the scheme on the ground

that the proposal involved compulsory powers, which ought

not to have been included. His Board also took the view

that if there was an urgent demand for electricity in the

district there was obviously an alternative supply which should

be considered, and the scheme, as far as concerned the water

portions of it. was completely irrelevant and could have no
force whatever.
Mr. Bruce then made a statement on behalf of the Ministry

. of Agriculture and Fisheries, and said it was the considered

opinion of the Board that the fisheries would be not absolutely

ruined, but next door to it. The fishery interests would be

prepared to stand aside in the common interest if this were

necessary, but the alternative scheme did not affect the fisheries

in the least.

The North Wales Power Co.'s Scheme.

Mr. Miller was then called upon to open the case for the

North Wales Power & Traction Co.'s scheme (abstracted in

. the Electrical Review of February 11th). He said that the

basis of the scheme was the proper development of the high-

level water power of the western ;irea: they wanted to develop

that power, and they could do it to everybody's advantage.

In 1903 the company was formed, and in 1904 it applied for

Parliamentary powers, and in due course received them. The
company was constituted for the purposes of the .A.et under-

takers in the counties of Carnarvon, Denbigh (exclusive of

the borough of Wrexham and the rural district of Wrexham),

Merioneth, and Anglesey. By Section 9 of the Act there were

transferred to the company powers with respect to generatmg

and supplying electricity which had previously been vested

in the Portmadoc, Beddgelert, and South Snowdon Railway

Co., which had acquired those powers under an earlier Act

of 1901. The company proceeded to carry on the work at

Cwm Dyli. and got transmission lines, he thought, to Blaenau

Festiniog, and to Llanberis. in connection with that station.

In 1907 the first Aluminium Corporation came into existence

;

in 1909 the present Aluminium Corporation was formed with

strong financial backing, and took over the business of the

1907 Corporation, which had in its own day taken over from

the North Wales Power Co.. the water.shed known as the

Ergian Watershed, now in use and developed at the Dolgarrog

Power station. The .Muminium Corporation at once proceeded

to develop the important water power in the lilewelyn Range,

and its power station was at Dolgarrog in the Vale of Conway.

In 1916 the Corporation, in conjunction with the Conway
and Colwyn Bav Joint Water Supply Board, obtained a special

Act under which the Corporation was given authority to

enlarge and extend Lake Cowlyd and to have the use of the

lake after the necessarv water supply had gone to the Board.

In answer to the Chairman. Mr. Miller said that the North

Wales Power Co. was the statutory company carrying on under

the Act the business of .supplying power, and the Aluminium

Corporation since 1918 had worked with it under one chairman,
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Mr. Kenneth M. Cluike and the same mnnaging director.
Mr. Jack; all the dii-ectors of the North Wales Power
Company had seats on the hoard of the Aluminium Corpora-
tion. 'Ihere were additional directors of the latter who bup-
ported the present scheme. 'Jlie North Wales Power Com-
pany owned the Cwni Dyli power .station and the transmission
lines of the company, and the Aluminium Cor{)oration con-
structed the Dolgarrog power stations. The two stations were
now linked up and a tran.smission line passed from Uolgarrog
to Cwm JJyh. The business of supply took place from Owm
Dyli.

Mr. Howell (Town Clerk of Wolverhampton) said he ap-
peared for the authorised undertakers for the North-Wcst Mid-
lands areas, which comprises the Midland Electric Corporation
for Power Di.stnbution, the Corporations of Stokc-on-l rent,
We.st Bromuich, Shrewsbury, Leek, New-castle-under-Lyme.
Wolverhampton, and Market Drayton Electric Light and
Power Company; the area as provisionally determined by the
Commissioners in the county of Chester, the municipal
borough of Cougleton. Macclesfield, and the urban districts of
Alsager, Bollingtou, Buglawton. Sandbach. and the rural dis-
trict.s of Yeardsley. Congleton, Disley and Macclesfield; in the
county of Derby, New Mills and Haylield. Those were areas
roughly in the north and north-west which the conference
wished to be excluded from the district as provisionally deter-
mined by the Commissioners, and if those areas were to be
excluded they must be placed in districts which the Commis-
sioners were now considering.
Mr. S. T. Allen (Wolverhampton electrical engineer and

chairman of the Engineers' Committee repre.senting the West
Midlands district) gave evidence in support of the apphcation,
and stated the distances of the places they asked to be ex-
cluded from the stations they proposed to construct, one at
lriml)ridge. on the Severn, with a capacity of 150,(K)0 k\v and
another near Rugelev. on the Ti-ent, of 80,000 kW, and a third
at Stoke, on the Tivnt, of SO.tKX) kW.
Mr. Allen was cross-examined by several repre.sentatives of

adjacent authorities, and Mr. Proctor, for the promoters of
Scheme A. said he had no objection to the areas being included
in bis .scheme.

The Ch.iirilan said they would have due regard to the repre-
xentation made by the North-W'est Midlands authorities.

( )n Satm-day. resuming his statement on behalf of the North
Wales Pow-er Co.'s scheme, Mr. A. T. Miller, K.C. said to
make the best use of the hydraulic pow-er at the disposal of
the Power Co. it was e.ssential that the company should have
a market in the industrial area on each side of the eastern
border of Wales, and during the next ten years, which would
form the interim period of development, it was proposed to
supply energy at lid. a unit average price, and when the
development reached maturity this figure would be very con-
siderable reduced. The erection of the transmission lines would
be proceeded with as soon as the necessary powers w-ere ob-
tained or reasonably in sight. With the approval of the Com-
missioners these powers would be asked for by means of a
Bill before Parliament.

Counsel went on to refer to various objections raised against
the Power Co.'s scheme. One objection was that if the scheme
were approved, there would not be sufficient pubhc control
over the undertaking. He would have thought that the ap-
pointment of the Electricity Commissioners themselves would
to a very great extent meet such an objection as that, but the
promoters were most anxious in every way to meet reasonable
criticisms or objections, and they proposed to provide for the
formation of an advisory committetS of the consumers, includ-
ing representatives of the distributors, the railway companies,
and the large consumers. This committee could consider all

complaints and advise as to proposed extensions of mains and
so forth, and could make representations to the Electricity
Commissioners, whose quasi-compulsory powers would be suffi-
cient to secure attention to any reasonable requirements.
The objection that this private company might extort un-

reasonable profits from the coiRumers was met by clauses in
the Power Company's Act limiting the profits to 10 per cent.,
and limitations as to the prices to be charged. The company
was subject to a Board of Trade audit ah-eady. .'Vs to the sug-
gestion that the Electricity Act contemplated administration
by pubhc authorities. Mr. Miller pointed out that the pro-
vision for the setting-up of a Joint Electricity .Authority in
the Act was to be acted upon where necessary, and he sub-
mitted that such a body was not necessary in this district,
and would, owing to the exceptional character of the district,
be undesirable.

The " deficiency clause " Was put in to enable the company
to pay the debenture interest in the event of the income from
power sold not being sufficient to do so. Should another w-ar
breai out, or some unforeseen dislocation of trade conditions
arise which would embarrass the company—which would,
owing to the nature of its business, have to make contracts
ahead for many years—the clause would enable it to make up
any deficiency of the debenture interest by a call upon the
consumers in respect of the preceding year; or, if preferred,
it could be made in the form of an increase of price for the
coming years. Tlie promoters were quite willing that the
operation of the clause should be rendered subject to the
approval of the Commissioners.

Mr. H. J. J.4CK, managing director of the Power Co., gave
evidence. He explained the various works, and indicated the
various watersheds by exhibiting a model on which the moun-

tain ranges and valleys were ahbwn to seal*. He said that the
heaviest rainfall was on the Snowdon area, which caught, the
rain cloufts coming in from the Atlantic, and the lowest at
the western side. In addition to the existing resources the
company proposed to construct a dam near Maentwrog, which
would give an enormous storage, and there were many further
plans for increasing the supply of hydraulic power. It was
proposed that the North Wales Power Co. should take Jb'^oO.OOO

of the debenture issue of the Aluminium Cfjrporation, and
should finance the corporation to the extent of another
j1;25O,000, and in consideration the corporation would agree
to give the Power Co. as much or as little electrical energy
as the Power Co. might desire from year to year at the rata
of id. per unit.

It was at first intended that the companies should be merged,
but that projwsal bristled with difficulties, and this solution
was worked out as the simplest uav of dealing with the
problem. A considerable amount of further capital would be
required, and he thought that by issuing a bond that was
certain to obtain its interest at a reasonable rate the money
could be obtained from the public. Through his experience
of the transmission of electricity by overhead mains he found
that the system worked ellectively -and was extremely satis-

factory, as he thought the company's customers would testify.

The longest transmission line was that to Trevor, in South
Carnarvonshire, a distance of 26 miles.

The witness was questioned by Mr. Dickson (Chester Cor-
poration) as to the terms of the agreement with the .\himinium
Corporation. The agreement, Mr. Jack explained, bad not
been drawn up, but. at the suggestion of the chairman, be
promised to give the heads of it at the resumed sitting of

the Commission.
Mr. Booth, a Commissioner, drew attention to a clause in

the Power Co.'s Act, under which the company was required,
on being served with notice to supply energy to a district, to

deliver that energy at a specified point within that district.

In reply to Mr. T. E. Morris (Carnarvonshire County
Council), Mr. Jack declined to commit himself to the principle

of giving preferential treatment to consumers who were near
the power stations in the matter of price. To Mr. J. Amphlett
(Colwyn Bay).) who supported the Power Co.'s scheme gener-
ally, Mr. Jack said he would not object to some clause being
inserted in the proposed Act under which, if the Power Co.
at any time found itself unable to carry out its obligations,

the proposed advisory committee would carry on the works.
In fact, at the back of bis mind was the thought that the
advisory committee would, when it had learnt its business,

become the Joint Authority for the area.

At this stage the Commission adjourned till Moijday.

• {To be concluded.)

NOTES FROM CANADA.

(from our specml correspondent.)

Some months ago the Provincial Government of Ontario ap-
pointed a special committee to report on the possibiUty of

devising a more equitable system of distribution of power by
the Hydro-Electric Power Commission and a more uniform
price. I'he former question was raised apparently by the
rural portions of the jtrovince. where the i^eople evidently feel

that the cities and towns are getting all the benefits of cheap
power while they themselves are left out except in those cases

where the transmission and distribution lines pass sufficiently

near to the hamlets and the farms to make it practicable to

supply them ; the latter question no doubt emanated both from
niral districts and from .small towns and villages, where it

has been found po.ssible to give a supply of electric energy,
but only at high rates, owing to the smallne.ss of the demand
or to the remoteness of the particular town, &c., from the

source of supply.

It is believed that this latter question was the one which
was actually responsible for the appointment of a committee
as, for some time, there has been an agitation in certaui

quarters that there should be one uniform rate throughout
all the Commission's systems for electric energy, no matter
how close to or remote from the source of supply any spot

might be.

The committee refen-ed to have just issued their report,

which is unfavourable to the proposed "flat" rate for the
entire province, but advocates a " zone " system instead, the

rates to be uniform throughout any particular zone, of

course.

Several other matters are dealt with in the report, which
may be of interest.

The committee recommend the creation of a " Department
of Power," to be a department of the Provisional Government
with a " Minister of Power" at its liead; they also recom-
mend that a yearly rental for all power developed be charged
at the rate of $2.00 per h.p.. which would vield about
$2,000,000. The report points out that of about 337.000 h.p.

being supplied by the Hydro-Electric Power Commission,
only about 2..500 h.p. is supplied to the agricultural industry;
this being the case, the committee recommend that the

Government should give financial assistance to rural districts

by paying a certain proportion of the cost per h.p. supplied
to such disfrii-ts, the small and more remote municipalities
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should also, it is stated, receive some uieasure of assistance,

and suggested figures are given.

For power costing more than $30.00 per h. p. -year for any
municipality or power zone, the Government should assist

to the extent of 50 per cent, of the excess over $30.00 up to

a maximum figure (for the Government) of $23.00.

For power supplied to the agricultural industries, the assist-

ance given may amount to "a sum sufficient to meet 80 per
cent, of the annual charge necessary to pay for the cost of

building and maintaining in rural districts the low-pressure
transmission lines that are necessary for rural distribution,

but that such assistance shall not exceed 50 per cent, of the
revenue derived from power rentals, and that one of the
conditions upon which such assistance may be given is that
there must be an average of three services per mile of trans-
mission line in all rural districts served."

It will be very interesting to note whether these proposals
are acted upon, as they will form something of a new de-
parture in electricity supply even in connection with public

ownership. That there will be strong opposition to some of

them is certain. Tlie consideration of such questions is ex-

plained by the fact that Ontario at present has a " Farmers'
"

Government in power.
In December the Hydro-Electric Power Commission put

into operation two sets of 12.500 h.p. each at the power site

developed at ^Nipigon. near Port Arthur, which is at the
Western end of Lake Superior, and about 800 miles N.W. of

Toronto. At present there is a temporary dam which gives

only about half the head which will be available when the

permanent dam is completed so that the power now oljtain-

able is only about 12. .500 h.p. Altogether about 75.000 h.p.

ran be, developed at Nipicnn when the local demands warrant
it. Power is being supplied now to Port Arthur, and in time
larffe pulp and paper interests as well as the Citv of Fort
William will be using power developed on the Nipison river.

.According tn a recent article in the Canadian Engivrrr.

the ITniop of Municipnlities. in the Province of Quebec (the

utronchold of private enterprise so far na electrical engineering
in Canada is concerned), is nrgincf that the question of the
development nf water power bv the Goverpmept receive con-
sideration. Tip to the present time the Provincial Govern-
ment in Quebec. tbron"h the agency of the Quebec Streams
CnmmisRion. has attended tn the proper regulation and stor-

age of water powers leavinil actual development of water-
power site"! to private updertakincs. Tf the proposals of the

TTninp nf Mnpicipnlitipg be adopted it will mean a very de-

cided chance of policy.

ETtepsions totalliptj approximately 130.000 h.p. are said

to be in profress at several of the larcre hvdro-electric plants

in Onpbec Prnvince, and n new project for a ].50.000-h.p.

flpT'olnnmept op the St. Maurice river is being considered; in

addition a number of smaller .=rbpmes are proposed.

As already reported in these Notes, there is a Power Com-
mission in Nova. Scotia, and thoucrh the available water
nowers are not verv large when compared with others in

this country, a 15.000-h.p. hvdro-electric development is under
constriT-tion which will probably be supplying power in the

ii*ar future.

In New Brunswick there is a Hydro-Electric Power Com-
mission which, however, has not been in existence very long.

but which seems alreadv to be making headway.
There is a considerable amount of activity in the_ Prairie

Provinces, more especially with regard to the transmission of

power developed on the Winnipeg river, in Manitoba.

CORRESPONDENCE.
Lttttrt r»(\»i.v»d hy ut after 5 P.M. ON TtrESDAT canrutt. a/ppear v/ntU

the fnllnuri'na week. Cor^ewnndents ghmtld forward their communi-
eatims at tha enrliegt pnssith mnmsnt. No letter can he published
unless we have the writer's nom.s n.n.H address in our possession.

Domestic Supply from 500-volt Generators.

I have two 500-volt. 150-amp. d.c. generators running in

parallel and supplying lighting and power on the two-wire
system. It is desired to obtain a lower pressure for domestic
purposes, preferably 120 to 150 volts. The machines have
each one positive and one negative set of brushes.

It would be very interesting to have criticisms of the prac-

ticability of obtaining this reduced pressure by fitting another
set of brushes at some position between the existing brushes.

whose potential will be that required, viz., 120 to 1-50 volts.

Further, what are the disadvantages or alternatives to con-

verting to a 3-wire system and using flie 250 volts for the

above-mentioned purposes, and .so limiting the pressure to

earth to the safer figure of 250 volts?
Inquirer.

Febniary '2oth. 1921.

Charging Batteries for Motor Cars.

We have been interested in the correspondence in y^inr

columns which has been going on for several weeks under the
above beading. As up to the present discussion has been con-
fined tn d.c. circuits we have not intervened.
Mr. D. V. Tustaio's letter, however, in your issue of Feb-

ruary 18th deals with the question of battery charging from
a.c. mains. We have recently placed on the market the
Tungar battery charger for this purpose, and a large number
of types and sizes are available, suitable for all a.c. circuits in
this country, and of capacities to suit most requirements.
The Tungar battery charger was illustrated and described in

the electrical Press recently. The smallest size has an output
of 2 amps, at 7.5/15 volts, and the largest 12 amps, at 0/75
volts. The efficiency of the larger size on full load is in the
neighbourhood of 75 per cent.

.A large number of Tungars are in use and giving every
satisfaction, and we shall be pleased to give full data and
information to any of your readers who may be interested.

J. W. Steplieng,
Manaycr, Wirinp Supplies Sales.

London. The British Thomson-Houston Co., Ltd.
February 2.5th, 1921.

A Post Office Error.

Supplementing our advertisements by the sending of price
lists, accompanied by letters in imitation typewriting, handed
over the Post Office counter in batches in accordance with
regulations, we-have been surprised and annoyed to find a
con.sitlerable number come back, due to the addressees not
wishing to pay surcharges, amounting in some cases to 3d.
Inquiry at the receiving Post Office has made it clear that

they failed to attach the trian.gular cancelling stamp to the
envelopes that denotes the acceptance of the packet at the
proper reduced rate, and so we fear manv of our prospective
customers have been unjustly mulcted of hard-earned money.
The object of this letter is to ask you to make the necessity

of the triansular stamping more widely known, and to get
back from the addressees the envelopes with the overcharge
stamping, so that we may obtain the refund which we will
make to them,

Photectar Co., Ltd.
Southall.

February Q&th, 1921.

Wiring In Ferro^concrete Factories.

Having had considerable experience in this class of con-
struction, my few remarks may help "Inquirer." In the
U.S.A., where ferrn-concrete buildings are almost the t'.?'" in
large cities, there is one generally accepted form of electrical

installation, this being screwed steel tubing of the Sherar-
dised or galvanised variety. The mode of procedure is as
follows: The owner or architect engages an electrir-a! en-
gineer to prepare a complete wiring plan, showing light and
power outlets or points, and sizes of conduits, with the number
and size of wires they are to contain. Tenders are invited

and accepted on this plan. As the building of the wooden
forms proceeds the electrician installs the tubing system ac-

cording to the engineer's- plan. The concrete is then poured,
completely embedding the tubing. WTien the building is

practically finished, the wires are drawn in. Very few draw-in
boxes are used, the Hghting outlet boxes and distribution

boxes generally proving sufficient for this purpose. Person-
ally, I do not think this system can be improved upon._ for

this class of building, provided that the owner or architect
knows what he wants beforehand, and the services of a
capable engineer are engaged.

P. Davis.
Portsmouth'.

February mh, 1921.

With regard to the use of a concentric wiring system, the
writer had the opportunity of viewing some premises in which
a fire had taken place—through no fault of the electrical in-

stallation—and the only material left on the wall was the
copper-covered wires put up ten years ago and manufactured
by Siemens Bros. The rubber had doubtless perished inside

the copper tube, but had the wires been sunk in concrete
there would have been a possibility of their escaping injury.

The writer also knows of other buildings which have been
wired with this wire (" Stannos." I think it is called), and
which have required no attention since the wire was installed

ten years ago.

J. K. G.
Hamilton,
February 'Tlth, 1921.

Tiie Rating of Motors.

Your report of Hartley ii. Lancaster Corporation (February
18th. p. 200) is of great interest in view of the possibility of

wider use of multi-part charges for electric supply.

In many cases it is convenient to base the fixed charge
under such systems upon the reputed or marked horse-power
or kilowatt capacity of the motors or apparatus installed,

and although I have not heard of such a case before, there

is always room for argument about this feature.

In introducing systems of this kind, it might be worth
while for engineers to consider the advisability of insertinff in

the flcrreements a " cnpacitv agreed clause." something like

the " age flcrreed clause " which one finds in life insurance

policiei. This would roeaa that at the time of rooking the
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arrangement the supplier and the consumer had agreed the

capacity of the apparatus and the basis of the fixed charge,

and then it would not be conipctont for any question to be
raised upon it in the future.

British Electrical Development Association, Inc.,

.1. W. Beauchamp,
London. Director and Secretary.

February 23r(i, 1921.

Tlie Cost of Wiring New Houses.

Having read with interest several accounts of the cost of

wiring new houses and the erecting of mains to them, I

thought the following statement of the cost of wiring and
running mains to 22 new houses erected in this town might
interest you.

The installation consisted of eight points jier house, carried

out in slip-joint conduit at the cost of 35s. per point, making
a total of £308 for 22 houses.

The method of distribution to the houses was by overhead
mains consisting of No. 4 gauge hard-drawn copper wire, the

2-wire system being used and the run of the wire 300 yards.

One chimney on each house was utili.sed for supporting the

wires, the chimney being timbered with 3 in. by 3 in. oak

clamped on the chimney by | in. bolts, and the wire supported

by G.B.C. insulators; the cost of mains and the erecting of

them was £60, making a total for the complete job of £368.

The above. I think yon will agree, makes a cheap and effi-

cient method of supplying houses erected on the outskirts of a

town.
G. W. Leggett.

Stowraarket.

The Reduction in the Price of Lamps.

I read with interest Mr. C. Culmer Hodges' letter in last

week's Electrical Review. I quite agree with him, and I

also wrote demanding a rebate on February 1st, but have only

just received the reply that " owing to the pressure of work,

special claims must wait." Meantime I am compelled to sell

and stand to pay out for the honour of selling their lamps.

E.L.M..'\. members' lamps are chronic enough without this

additional agony. When lamps were raised some time ago I

was " busy elsewhere." and did not reap any benefit from

this rise in price as doubtless a good manv other contractors.

&c., did. The best way to bring the E.L.M.A. to their senses

is to refuse to handle their members' lamps. Continental

makers and other English makers will be clad to supniy. and

in these days of strikes I propose we strike against handling

lamps of the E.L.M.A. Such combined action would have hut

one result. Finally, what are the E.G. A. doing in the matter?

Harold L. Smith.

London.
Februarii mii, 1921.

Induction=Generator Installations.

I have read with considerable interest the article in your

issue of February 18th. on the electrification of Messrs. Rou.se

Bros.* woollen mill, as I have thouaht for some time that there

is a wide field in which the induction generator can be used.

Could not an electrical transmission scheme on a big

scale be worked up on the lines indicated in your article?

that is, with induction generators, driven by water turbines,

generating at a moderate voltage: the energy required near

the power house being used at that voltage, and any surplus

being fed at a high voltage with overhead cables into a general

transmission system. The magnetising current for the genera-

tors would have, of course, to be supplied by synchronous

generators, but the system seems to afford a means of utilis-

ing the water nower of the United Kingdom without the

disadvantages of schemes like the Severn barrage.

Waterfalls with a large head of water practically do not

exist in this countrv. but there are. especially in _tbe hilly

districts in the north and west of England, as well as in

Scotland, large numbers of streams which, though individually

mnall. will give in the aggregate a large quantitv of enercy,

provided that there is electrical .npparatus available by which

the energy can profitably be utilised in small quantities.

In the induction-generator system, the alternators, water

turbines, and switchsear are much simpler both in design

and operation than the usual pattern, and this should con-

siderably cheapen the capital cost per kW of output, and

make it a commercial proposition for small powers.

Secondly, it can be commenced on a, small scale. «sd the

area and plant increased as time goes on. whereas, in the

Severn and similar schemes, an enormous quantity of capital

must be sunk to produce any result. Tt must be on a big

scale or not at all.

The scheme outlined above is somethmg like a bankmg
system wherebv the surplus credit is collected in small quan-

tities from a larce number of people imtil the total makes

a huge sum. which can be u.sed as desired. Tlie analogy is

still further useful as. in practice, a considerable arnount of

the credit is used at the place of origin, and the iiffereucff

only is transmitted any distance.

It is obvious that any solution of our present diflficultieg

can nnly come by njechanical tne»ns, tha* is, by the use of (>

method by which energy can be made available at a much
'less expenditure of labour and material than at present.

The Severn scheme offers at the best only a small decnatM
m the cost of energy, whereas to be of any avail we iiiii t

have an improvement like the application of steam in the eaj I'.

part of the nineteenth century, which increased the result
of labour many times over the manual methods that had
lueviously been used.

C. E. A.
February -litli, 1021.

[In our issue of September lyth, 11)19, we reproduced in
abstract an article by Dr. 0. P. Steinmetz which had appeared
in the General Electric Review, in which this proposition was
discussed. Dr. Steinmetz then said :

" There are already a
number of such hydro-electric induction-generator installations

throughout the country (U.S.A.), some in successful operation
for years, and the field thus opened up is very large, larger

possibly than all the electrical development which has taken
place hitherto; and one of the features of this development
is that no new type of apparatus requires to be developed,
but the standard induction motor can be used as an induction
generator, and has been used successfully for years in .some

cases." Tlie article in our issue of February IStli was in-

serted because it aftorded a concrete instance of the successful

application of this principle, to which, in common with our
correspondent, we attach much importance. Not only small

water powers, but also small waste-heat in.stallations can
be utilised in this way. The plant and its operation are, as

he says, quite simple. The Thury system can be similarly

appHed, as proposed by Mr. S. E. Britton for the Chesti r

scheme.—Eds. Elec. Rev.]

Th« " Hotpoint " Trade Mark.

With reference to the report m your issue of February 18th

under the heading " Legal," we do not think this makes it

clear that we were successful in our opposition to the applica-

tion by the American Hotpoint Co. for the registration of

their trade mark so far as our goods are concerned. The
Court will allow the American Co. to use the word " Hot-
point " as a distinctive mark on their manufactures, exclud-

ing irons for industrial, domestic, and laundry use, and
soldering and branding irons. These are the goods which we
have manufactured for many years under the Eastman and
Warne patent, and known as " Hotpoint Irons." We shall

therefore continue to use the name which we have all along

claimed as distinctive of our manufactures as above.

We may add that we think it is most unreasonable for a

foreign company to make application for a registration which,

if it bad been granted, would have prevented our using the

term under which thousands of our appliances have been

manufactured for many years past; in fact, ever since the

granting of the patent. The American Co. was ordered to

pay the respondents' costs.

The Dowsing Radiant Heat Co., Ltd.,

H. .J. Dowsing,
London. Managing Director.

February -iind, 1921.

The Life of Metallicfilament Lamps.

Referring to the correspondence on the above subject. I

should like to give a few more particulars as regards the

behaviour of lamps under my supervision.

As the E.L.E. Co. remark, temperature plays an important

part in the life of a lamp. I have noticed this, as in certain

departments in this factory the temperature is considerably

higher than that of the surrounding air. The gasfilled lamps,

in this instance, are not enclosed in fittings of any sort.

Even the shade has been removed, to give them as much ven-

tilation as possible. Yet their life is somewhat less than that

of lamps burning in atmospheric temperature. I presume

this is unavoidable under the existing conditions.

Several of the fittings I have seen for enclosing halt-watt

lamps have inadequate ventilation, to my mind.

Like " Maintenance," I also had to employ lamps of a

higher voltage than the supply voltage. This prolongs the

life to a certain extent, but one cannot introduce such a

system for the vacuum lamp, as it causes such a decrease in

the candle power.

I have inquired about the present quality of lamps, and

am told by the travellers that it is owing partly to the poor

tungsten wire obtainable. , „ x i i

Occasionallv T have had lamps (not frequently, I am gla(

to .say) which burst immediately the current was switched

on On examination, some of these exhibit signs of being

short-circuited nt the inner leads where the connections for

the filament leave the glass. I have always been under the

impression that all lamps are tested before leaving the works.

It this is the case, how can one account for such defects

(vacuum type only)? .

This is. I hold, rather dangerous, as one is frequently

compelled to insert lamps into live holders, and at such close

quarters the eyes are liable to receive a share of the glass,

splinters.
. , , , ^ vi t

A section of the works in question has two factors milit-at-
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ing against lamps, viz., heat and vibration. But apart from

this, there is usually a fierce static discharge. As the lamps

have to be very close to the .structure, would this in any way
affect their life? Personally, I cannot find a reason, but

should any readers have any ideas to put forward, I should

be pleased to hear them.
J. W. H.

February 18th, 1921.

" A Regular Reader."—Your letter is interesting, but we
cannot pubUsh it unless we have your name and address, not

for publication.—Eds. Elec. Rev.

LEGAL.

Phcenix DiNAMo Manukactubing Co., Ltd. MODNTAIN.

In the King's Bench Division on February '23rd, Mr. Justice

Rowlatt, sitting as Commercial Judge, heard an action

brought by the Phoenix Dynamo Manufacturing Co., Ltd., of

Thornbury Works. Bradford, agahist Mr. H. S. Mountain, a

Lloyd's underwriter, to recover a loss under a policy of in-

surance on a flying boat. The policy was dated October, 1918,

and was between plaintiffs and defendant with other persons,

and plaintiffs asked that defendant should contribute his

share of the loss which subsequently took place.

Mr. Wright, K.C.. in the course of his opening for the

plaintiffs, said the policy was one covering all risks, except
was risk, during construction, assemi)ling, packing for transit.

and transit of every kind to any naval air station in England
and until the boat was taken over by the Government. Each
boat cost about ;£10,000. Up to the armistice 100 of these

boats were ordered from the plaintiffs, but after all 21 were
cancelled. The boat which was the subject of the present

action had been examined on behalf of the .\ir Ministry at

Bradford and was then dismantled and placed on a trolley and
drawn by road to Calshot Mr Station on October '29th. 1919.

When near its destination the locomotive drawing the trolley

swung round and the hull of the boat caught in some trees

and was very badly damaged, so much so that the Air Ministry

would not accept delivery. The plaintiffs then had to replace

it at a cost of ^1.979. and they now asked that defendant
should pay his share of the loss.

Defendant denied liability, and pleaded that the policy only

covered flying boats after construction, assemblage, and pack-

ing for transit. Further, the defendant said the hull was not

a flying boat, and was not packed for transit. He also argued
that plaintiffs' interest ceased in the matter after the boat
was handed over to the Government, and that the hull had
not been so damaged as to necessitate replacement.
His Lordship, after having heard the evidence and argu-

ments of counsel, held that the accident came within the risk

undertaken by the nolicy of insurance, and therefore entered

iudgment for the plaintiffs with coists, for an amount to be
agreed upon between the parties.

QuAiN V. Spink.

At Lambeth County Court, on Friday last. John Robert Qi'ain.

electrical engineer and inventor, of 17, Victoria Sti'eet. West-
minster, brought an action against Joseph Ronald Spink,
electrical works manager, of Effra Boad, Brixton, claiming
i620 money paid to defendant for manufacturing and dis-

patching to Canada two electric heating geysers. Defendant
entered a counter-claim for JEI.5, being balance due for wages.
when he left plaintiff's employment in May. 191S. £-^5 arrears

of salary being due. and in an affidavit lie held that the £Q0
now claimed was paid him on account of the arrears of salary,

leaving £15 still owing. Without calling on defendant, his

Honour gave judgment for defendant on the claim and counter-

claim, with costs.

North Metropolitan Electric Supply Co., Ltd., v. Mayor,
&c., OF Stoke Newington.

The summons in this case, in which a considered judgment
was reported in our issue of December 24th, was mentioned to

Mr. Justice P. 0. Lawrence in the Chancery Division on
Friday last.

Mr. C. E. E. Jenkins, K.C. for the defendants, said the
order was not to operate pending notice of apneal if it was
given by January 31st. and in any case its operation should he
stayed over the first dav of the Ea,ster Sittings. The order
also stated that the plaintiffs were to supply the defendants
with Dower on the footing of the agreement modified by the
coal clause.

Mr, Tyldeslfv .Tones, K.C. for the plaintiffs, submitted that

the defendants had lost their right of apneal because thev had
not given notice before January 31st. Tlie arrangement w.ns

that the plaintiffs were to oo on sunnlvina the defendnnts with
power if notice was criven by that date, and it was vital to the
plaintiffs to know whether the asreeraent was poing to stand
oir not. They had proceeded on the basis that the nareement
wnQ dead, but that tlie temporary stav was in operation.
His Lordship : What do you want me to di")—to preclude

the defendants from npponling?
Mr Jones : Yes

His Lordship ; I cannot do that, although I think you are

entitled to every indulgence.

Mr. Jenkins, replying to a question whether the defendants
could definitely say whether they were going to appeal, said

that at present they could not because that depended rather

upon certain negotiations now in process.

His Lordship said he could do nothing to prevent the de-

fendants taking advantage of the stay over the Easter Sittings.

The order would be drawn up and everything cut out except

the stay.

Oldham, Ashton & Hyde Electric Tramway, Ltd., v. Cor-
poration OF Ashton-dnder-Lyne and Others.—Arbitration

Appeal.

The Court of Appeal, consisting of Lords Justices Bankes,
Scrutton, and Atkin, on Friday, reserved judgment in this

case upon the appeal of the Tramway Co. from the decision

of Mr. Justice Rowlatt upon the items in the arbitration

between the parties as to the purchase price to be paid to

the Tramway Co. by the Ashton Corporation, the Hyde Cor-

poration, and the Audenshaw and Denton Urban District

Councils. The arbitrator awarded the company £142.000.

The purchasing authorities said he oucht not to have allowed

certain items in his valuation, and that other items ought
to be depreciated. They appealed to Mr. Justice Rowlatt.

and he came to a conclusion favourable to the Tramway Co.

on certain items; but on the four items in question, he
decided against the company. These items were as follows :

The engineering fees, cost of raising capital, interest on
capital during construction, and the expenses incurred by
the company in respect of alterations to the Guide Bridge.

A Non-union Installation at Pretoria.

In the Supreme Court in Pretoria, a case was heard in which
the Transvaal Property & Investment Co.. Ltd., asked for

an order calling on the Municipality of Pretoria .to connect an

electric light inst.nllation in a certain building. It appeared

Ihat non-union labour had been emploved on the installation

and the premises were black-listed. The Municipalitv said

that it was unable at presept to copcede the demapd for a

connection, and that if the result of supplvipcr electricity were

to jeopardise the ipterests of the ratepavers the Municipalitv

was justified in refusing the supply. Judgment was reserved.

Informlntf the Unlnltiaffd.— CrifciVs of the Haeknpy
elec-tri^Hv nnd«*rtalciTiff have roint-pd ont-, w'th erpnt in'^'nTntion

that. aHhoiiff-h the nveragfe c^s^ per nn>^ pPiPrnted i" I'TPd. the

nonrcH hnfl b^e" opllipa" eV^'tr^nify in hnlk to ofher flTithoi-itiPfl at

thn ri''iciilnn«lv low price of 'fid. reriini'-. It h»s boon rproooary,

thpr<'fore for tbp bomig-b e'pctr'''nl priffirppr Mr. L. L Bol-iTiorm,

to pTTi'ain how t.bjs poti bp dr-re w'*b'-iit inpnrri'rgr on nppo'-pT't long

nfl'T'd PPr nn't. Hb ro'rfp on*- tVa* 'bp bnlV Pnpp''- il»'i*' B'-'l tbfl

avproprp npi'f onW orp rot if'pTiUpfll in rhfrnotfr Tbp " b p bulk
BTipply PTil*-. 'R ^^p^vf^rpr^ p*-rnie^bf frrrn tbp rfotio" bT-s-ba^o

; it

improvpfl tbp loar^ fa.^tor : it ifl oftpn a" nf^dit'cpnl IopH ipvolvipg;

po Px+ra o^prbpa/1 pbor?pfl : a."H continnitv rtf pnpplv is pot. cf^m-

piilRorv. O" tbp ntbpr bapd tbp flvpraire prit poW oonimPTpn a«

ap p.b p. ppit but is ppt fini'pbpH wi»h at tbis ptace It i« fir»fc

trarsmittpH tn a piib-stBtion. tbep tra'-sfo'TTipH tr> a lowpr prPsonre

ard o'^rvprtpd tn A p. Tt i» tbpp tranoTr.i't^p'l tbronn'h 1 p. fpp'^pra

Bn<1 diotribnt-pd bv distr'bntors nn<1 pprv'cps T^pn rpl'infr. Tnp^priTla',

apd aHminiBtT-fltivp cbarg'pp ai-p incnr^'pH, wbilp it ia rprpp^^rv to

pppn»"e poptinni^v bv waiT'ta'Ti^po' rppprvp plwpt &p. In nddition

to tbifl. it iq to tie rPTPPTTibprpil tbat tbp Io'-ppp hptwppp tbp pnwpr

ptation apd tbp rr'^iparv coppnTPpr'u prprri'spp a"^nu»'t tn pbont

20 ppi- rent. Tbp ppsripppralpo pointp ont tbp b°nffitB Hpr'vpd from

a lipliirp'-np Rcbptnp. apd. to foTPp h'fl poirt bnmp, adopts a vpry

boniPly oimilp rplatipe' to tbe conking- of a pip by a npi-t-ain Mrs.

.Toprg. and ehowipa bow tbp avprnp"p coct per pie falls wbpp
Mrfl. JonpB conks her neio'bbnnr'R pie at the pame time. The
initiatpd will fail to ppb tbe nae of thpse comparioona. but wp pnp-

sider t.hpm quite va'nahlp in brippip" homp tn tbp non-trcbnical

pome point" of frreat importarcp. and tbpy mi^bt prove of pnme
advantape to mapy of onr readers whD find it difficn't to explain

these things to tbeir customers in other than technical terms.

Electrical Trades Benevolent InstJtntJon.—The Local

Adviporv flommittpe of NpwcapUp and P-'strict nrs'an'ppri a <'anee

in aifl nf tbe fnndp nf tbe Inptitnfion. wbinb was bpid at tbp O-and
Aaapmb'y Rooma. Npwc»»tlp-on-TynP on Vn'fiay In^t. Tbp Dom-
mit*pp owi'-gr cb'pflv to tbp ppprirv of M-- T W. Anno q'-nrrfft»v of

the T.onal nnmni'"ttpp. Wr. 'Rnbonn. Mr. Flo^cbpr. an-' Mr Ppppco,

at*^aipp<1 a mopt gnccp'n'ul re»nlt. more th«p 3=;o Upke*" havipg

hppp pold and about 970 griipato bping' p'psppt at tbp ball. Tt ia

boppd tbat. as a rppnlt. ahnnt £100 will bp ad'^pr' tn tbp fnnrlo of

the TpBtitntion The ?ne»tR wprp rece'vpfl by M'. W. O. Monntain,

chairman of tbe Lneal rnmmiHee and Mtr Wonntaip. imopsr

thoRfi prpqppt wpro tbp T ord Moyor and T ad" Moyo^pog nf New-
p<-stlp Mr a»'d MrP. S^ppbpn Foimps. Mr. H, W nintbier, M,. ard

Mrs. Prai'npll. Maior Ptpel". anil Mr. F. Tt. O. Fawp" ppcretary of

the Tpptitntion Tbp plpctric lifbtinc b'd bppn pppciallv arrancpd

by the Oenpral Fleetr'o Co.. MppsrR. Fletcher Broa.. and Mpoara.

Robaon & Po'eman. and in tbe ccprse of tbe pwrninsr varinng eflppots.

probably novel in a ballrootn. were p'cducpd bv meann of search-

jierhts, one of the best of tbwe b«lnp that of falliner snow.
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BUSINESS NOTES.

Bankrnptcy Proceediags.—J. Jonp;8 and J. R. Jones
(J. Jones i Son), electrical enerineers, of Chapel Street, Perzinoe.

—

J'irst meeting, March 4th ; public oxaraination, March 15th ; both
at Trnro.

Mb. T. B. Gordon, electrician and ireneral merchant, 20, Western
Broadway, King Street, Hammersmith, W.—Receiving' order
made February 22nd, on debtor's own petition. First meetintr,
March 7th

;
public examination, April 22nd ; both at Carey

Street, W.C.

Company LlquIdatlons.^l^AT ^Iotor Manukacturin*;
Co., Ltd.—A petition for the winding np hag been presented to the
Croydon County Court by Fellows Magneto Co., Ltd., : nd will be
heard at Croydon on March 1 7th.

B.KT Metrr Co., Ltd.—Winding up voluntarily. Liquidator,
Mr. .T. E. Denney, 123-4. Finsbury P.avement House, E.C. 2. Meeting
of creditors to-day at 3, Eden Street, Hampstead, N.W.
British Electro Chemists.—Winding up voluntarily ; Mr.

H. J. Gully, 1, Broad Street Place, E.C, liquidator. Meeting of
creditors, March 9th, at Broad Street Place.
Mutual Electric Trust. LTD.—Particulars of claims must be

sent to the liquidator, Mr. A. E. Wake, Norfolk House, Laurence
Ponntney Hill, E.C, by March 3l8t.

Electrical Power Storage Co., Ltd.—Meeting of members is

called for March Slst at 3, Fenohuroh Street, E.C, to hear an
account of the winding up from the liquidators. Mr. J. Gray and
Mr. W. A. Reed.
Metric Engines, Ltd.—Winding up voluntarily. Liquidator,

Mr. T. D. Cooke, 44, Gresham Street, E.C. Meeting of creditors,
March 10th, at the Institute of Chartered Accountants, Moorgate
Place, EC.
Grimsby Electric Weldixg Co., Ltd.—Meeting of creditors,

at the offices of the company. Fish Docks, Grimsby.
B.I.C. MifjNETOS. Ltd.—A meeting of members is called for

April 4th, at 12, Cherry Street, Birmingham, to hear an account of
the winding-up from the liquidator, Mr. E. H. Sherrey.
Electrical Industries, Ltd.—First meeting of creditors and

eontributories, March 9th, at Carey Street, W.C
F. Hudson & Co., Ltd., 88-90, Chancery Lane, London, W.C. 2.

—Mr. W. E. Harris has been appointed receiver and manager for
the debenture-holders.

Dissolution of Partnership.— H. Nuttall & Oo.,
electrical engineers, 28a, Bury Old Road, Crumpsall, Manchester.
—Mr. H. Xuttall and Mr. D. fi. Whittaker have dissolved partner-
ship.

, Mr. D. E. Whittaker will attend to debts.

Trade Annonncements.

—

Messrs. J. G. Ellis & Co.,
Western Mail Chambers, Cardiff (Telephone, Cardiff 2892), will act
a« agents for the whole of South Wales for Messrs. A. Terey k Co.,

Ltd , for the supply of wiring accessories generally.
Messrs. J. E Lester & Folwell. Ltd., have removed into

their new premises at 60, London Road, Leicester. Telephone
number, 3698.

Messrs. Albert Lee & Co., Ltd., have opened new showrooms
at 8 & 9, New Zealand Avenue, E.C. 1. for the display of glassware
for electric lighting and other purposes.
Messrs. Brown, Boveri & Co., Ltd., and their associated com-

panies, are today removing to Trafalgar House. Waterloo Place,
London, S.W. 1.

Catalogoes and Lists.

—

The Elco Manufactdeing Co.,
Colston Street, Bristol.—An illustrated pamplilat, giving parti-
culara of switchboards for private electrical installations.
Messrs. Marconi's Wireless Telegraph Co., Ltd,, Marconi

House, Strand, W.C. 2.—Pamphlets L. lOi describing a U-kW
quenched-spark transmitter for ship installations ; L. 166, marine
pattern wireless direction fiuder CType 11a); L. 168, 3-kW con-
tinuous-wave transmitter for telegraphy and telephony ; and L. 169,
portable wireless telephone-telegraph set. AU of these are fuUy
detailed and illustrated by photographs and diagrams.

Messes. Isaacson k Brown, Ltd., 39, Furnival Street,
Holbom, E.C 4.-A priced and illustrated leaflet of " Bettalite

"

bowl fittings of various types.

Metropolttan-Vickebs Electrical Co., Ltd., 20, Brazennose
Streat, Manchester.-Special Publication No. 7,855/ Is. An illus-
trated booklet showing installations of Metropolitan-Vickerq
buffing motors. Also Special Publication No. 7.974/2A. dealing
with the electrical equipinent of the mudern kinematograph
theatre with a copy of the rules and orders relating thereto.

Messrs. Tredeoars. Ltd., 7. Brook Street, W. 1.—A set of
about 30 photographic reproductions of carved wood fittings for
electric lighting. These, which include pendant fittings, lamp
standards and brackets, are very beautifully executed. Also a
small brochure illustrated in black and white' and colour, dealing
with flower bowls of clear glass, onyx alabaster, &c.
-The Edison Swan Electric Co., Ltd., Ponders End.

Middlesex.—Leaflet No. A.A. 214 dealing with " Bdiswan " circuit
breakers.

Messrs. Dexter Bros., Bassishaw House, Basinghall Street,
E.C 2.—A desoription and price-list of rubber-tanned leather for
belting and other purposes.
-Thk Screwless Grip Fitting Co., 4, Lower George Yard,

Halifax.—A small illustrated pamphlet dealing with conduit
fittings, and au anti-vibration fitting for electric lamps.
MBS8B&. yfsigjff J^ Son, Edgwwe,-Mi(jdleie3c.—An illustrated

and priced leaH t dealing with polished aluminium hol''ers for the
new motor-car and cycle licences. Also a folder illustrating

embossed aluminium number plates for cars and cycles.

X-Rivs, Ltd., 11, Torrington Place, Gowtr Street, W.C. 1.—
Sectional catalogue No. 6 (44 pp.). giving illustrations and full

details of all kinds of X-ray apparatus ; fully priced. Also two
price lists of Xray photographic plates.

Messrs. .Iohann Wolff k Co., Gouda, Holland.—A list illus-

trated in black and white and colour giving descriptions in

English, French and German of majolica wall and ceiling lighting
fittings. Priced in Dutch florins.

Messrs. Henry Ford k Son, Ltd., Cork, Ireland.—" Fordson
Worker," Vol. I, No. 4. This is a news-sheet dealing with events
at the firm's factory, and includes a number of humorous and
other items.

Messrs. Spacldinos, Ltd., 40. Gloucester Street, Clerkenwell,
E.C. 1.—A well-illustrated leaflet showing a number of forms of
vulcanised fibre, including bujhes, waahers, switch-bandies, arma-
ture parts, kc.

The British Tho.msom- Houston Co., Ltd , Rugby.—Descriptive
list No. 5,600 (52 pp,). An illustrated and detailed desoription of
automatic contactor gear for a.c. and d.c. circuits.

SuPEELAMP, Ltd., 11, Great Eastern Street, E.C. 2.—A price
list of vacuum and ' half-watt pattern " lamps.

Messrs. Alfred Herbert, Ltd., Coventry.—Catalogue sheets
(illustrated) Xos. FST 49. "Prestwich" fluid gauges; 182,
" Leonard " plug and ring gauges ; 189. Wickman parent adjustable
thread snap gauge, and 190, hardened plug and ring screw gaugep.

Igbanic Electric Co. Ltd.. 147, Queen Victoria Street, E.C. 4.

—Pamphlet No. 6,017/460. illustrating and describing the
"Igranic" patent distant stop push-button system of controlling
electrical machinery. Priced. Also an application post-card for a
sample of the device.

MES.SRS. HiGos Bros., Sand Pits, Birmingham.—Monthly
Magazine for March. Price lists of motors and dynamos appear a>
usual, as well as notes on the choice of electricity supply, and
humorous items.

Messrs. H. W. Smith k Co. (1920), Ltd., Central House,
Kingsway, W.C. 2.—A four-page price list of single V.I.R. cables,

cotton- covered wires, ic.

Book Notices.
—

" The Magnet Magaziae." Yol. TI.
No. 23. January. 1921 (121 pp.). Price 6d. General Electric Co.,

Ltd.—This number of the magazine is excellently produced, and
contains numerous notes and articles of great interest. The
Witton Works extensions are fully described and illustrated, and
" Thermionic Valves," 'Fractional h.p. Motors," " The Electrifica-

tion of a North Country Colliery, " are some of the subjects dealt
with.

" A Practical Guide for the Water Supply of Towns, Estates,
Villages, Houses, kc." (120 pp.). London: Hayward, Tyler & Co.,

Ltd., 99, Queen Victoria Street, EC. 4. Price 3s. 6d.—This volume
has been designed for the use of architects, estate agents, district

surveyors, and others interested in water supply. It illustrates the
firm's manufactures, and gives hints on the best type of plant to
be adopted in particular circumstances.

''Touring by Motor Coach "—Season 1921 (pp. 79). Atherton :.

The Laccashire United Tramways, Ltd. Price Is. 6d. This is a
beautifully-illustrated guide-book descrioing the placei and
scenery which lie within range of the company's motor-coach
services. The booklet includes a number of appreciations from
last year's clients, conditions of hiring, i:c.

"
'The Queen's Engineering Works Magazine." No. 18. January,

1921 (pp. 106). Bedford: W.H.Allen, Sons & Co.. Ltd.—Among a
number of interesting notes and articles appsaring in this issue are
a description of H.R H. the Dnke of York's visit to the works
(with a portrait), "The Development of the Steam Turbine,"
" Salvage," " A Modern Fighting Aeroplane,"' and " The Telemotor
System of Steering-Gear Control."
"Central Electric Stations in Canada" (Censusof Industry, 1918).

Pp. xxiii + 29 + xxi. Ottawa : Dominion Bureau of Statistics.

Price 10 cents.—This volume consists of a summary and introduc-
tion in English and French, and exhaustive details in both
languages of all undertakings, both generating and distributing, in

the Dominion.
" Welfare Work." Vol. II, No. -14. February, 1921. London:

Welfare Workers' Institute. 5s. per annum.—Includes articles on
" Welfare Work from the Employers Point of View : Does the
Need for it Exist To-day ? "" and " Factory Welfare Work : Its
Principles and Possibilities."

"Jtmrnal of the Institution of E.'ectiical Engineers,"' Vol. LIX,
No. 296. December, 1920. London : E. & F. N. Spon, Ltd.
Price 10s. 6d.—This issue contains the following :— Inaugural
address by the President (Mr. LI. B. Atkinson), and the
chairmen's addresses to the South Midland. Western. North-
Eastern, North-Western. Scottish, North Midland Centres, and
the Liverpool and East Midland Sub-Centres : also the inaugural
address to the Wireless Section by the chairman. Prof. W. H. Ecclcs.

"Journal of the American Institute of Electrical Engineers."
Vol. XL, No. 2. February, 1921. New York: The Institute.

Price ?1.
" Domestic Fuel Consumption." By A. H. Barker. Pp. x -|- 160 :'

11 figs. London : Constable & Co . Ltd. Price 14s.

"Engineering as a Career."' By P. & A. W. Mnrshall, Pp, 86.

London : F«rciral Marnh&U k Co. Price 9d.

J
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" Q lin's Metal Handbook and Statistics, 1921." Compiled by

L. H. Qain. London : The Metal Information Bureau, Ltd.

63. net, p33t free.—This is the eighth year of publication of a book

which contains particulars of world outputs, prices, and imports

and exports, and other statijtics of all metals, such as readers of

our psges are frequently requiring.
' The Mining Elejtriea'. Engineer." Vol. I, No. 5. February,

1921. Manchester : Association of Mining Electrical Engiaeers.

Price Is. net.—This number cDntains a copy of a Government Order

approving certain types of miners' lamps, giving diagrammatic
illustrations and datailed deacriptions. The pipjrs include " Tele-

p'aones for Use in Noisy Places, and for Rescue Work in Mines"
(illustrated), and ''The Choice of a Small Electric Winder"
(illustrated).

, Sir Isaac Pitman & Sons, Ltd., hive now commenced issuing

their new Technical Primer Series, which promises to be a very

large one. The first eight volumes are now ready, aud several

others will be published during this month. These little books are

in foolscap 8vo, ontain about 120 pages, with an attractive cover

design, are printed on good paper, and well illustrated. The price

is 2s. 6d. net each volume. The series wUl eventually contain

volumes 01 every phase and branch of technology.
' Standard Measurements Adopted by the Incorporated Associa-

tion of Kinematograph Manufacturers, Ltd." (Pp. 21.) London ;

Th? Association. Price 6d.—This volume deals with the standard-

isation of films, masks, projector spools and re-winding spindles,

focusing jackets, optical attachments, &J.

Publication of the Massachusetts Institute of Technology, No. 24,

"The Transient Process of Establishing a Steadily Alternating

Current on a Long Line, from Laboratory Measurements on an
Artificial Line, ' by A. E. Kennelly and U. Nabsehima (pp. 46).

BDston : The Institute.

'Elementary Telegraphy." By H. W. Pendry. Pp. x + 238;

181 figs. London : Sir I. Pitman & Sons, Ltd. Pric3 Ts. 6d. net.

Copper and Lead Prices.—Messrs. F. SiiiTH & Co.

report March 1st : —Copper (electrolytic) bars, £75, £1 decrease;

ditto sheets, no change ; ditto wire rods, £91, £t decrease ; ditto

h.o. wire. Is. \ 1., id. decrease ; silicium bronze wire, no change.

Messss, James & Shakespeare report, March 1st :—Copper

bars (best selected), sheet and rod, £118, £2 decreise ;
English pig

lead, £19 lOs., 2 5s. decrease on last week's price.

New Itallaa Compinies,—Among the. new companies
recently formed in connection with the electrical industry in Italy

are the Societa Osram, Milan, with a capital of 1,000,000 lire ; the

Societa Fabbrica d'Accumulatore Hemsemberger, Tentori, lag.

Cigolotti. Blanc e Cia., Monza, capital 1,000,000 lire; and La
Societa Electrometallurgica Sarde, Milan, capital 1,000,000 lire.

A Woman's Exhibition.—The Director and Secretary of

t^e Electrical Development Association informs us that an
"Indoors and Oat" Exhibition is being organised by "The
Women's Leader" and " The Women's Institutfs' at the Centra
Hall, Wcsiminster, from May 23rd to 28th this year. One of the

gsotijns deals with the heating and lighting of the home, and
another with labour-saving devices.

Forthcoming Exhibitions.—The following e.Khibitions

are being organised :

—

LosDON.^Maroh and Ojtober, Society of Motor Manufacturers
aad Traders ; April Ist to 30th, Building Trades' Exhibition

;

April 30th to May Uth, Stationers' and Allied Trades' Exhibition ;

June 3rd to 17th, Rubber Trades' Eihibition; July 4th to loth,

London Fair and Market ; September 7th to 28th, Shipping,

Engineering, and Machinery Exhibition ; November 17th to 25th,

Public Work?, Roads, and Transport Exhibition. 1923.—British

Empire Exhibition.

British Dominion.s.—June, 1921, Dominions Touring Exhibi-

tion (South Afriea, Giiiada, Australia, and Xew Zealand).

France.—(/.yow.i) March 1st to 15th, Metallurgy, Eagineeriag,

Baildiag, fcc. Fair. QBordeau-v) June 15th to 30th, International

Simples Exhib'.tion.

Beloium.—(Brussels) April 4th to 20th, International Com-
mercial Fair. (Ohen') April 16th to June Uth, International

Eihibitioa of Architecture, Building, and Kindred Industries.

Switzerland.—{Hade) May 28th to June 8th, International

AutDmobile Exhibition.

Holland.—(r<rcfAO September 6th to 16th, International Fair.

Italy.—(Milan) April 12th to 27th, International General

Manufacturers' Fair.

Spain.—(Birceloiia) April Ist to 10th, International Samples

Fair.

IcsLASD.

—

(R';ykjavik) June, World's Fair.

Peru.—(Lima) Jane 1st. to October Slst, International Industrial

Exhibition.

Argentina.—(Buenos Aire.i) 1922, International Exhibition.

Brazil,—(Riv de Jj,neiro) 1922, International Centenary

Exhibition.

Me.x:ico. —September, Commercial aad Industrial Fair.

• 5\\X.—(Bandoeng) September 19th to October 9th, Netherlands

East Indies Fair.

Ai Electrical Exhibition.— A.n electrical e-xhibition pro-

moted by the Eleotrical Ca>JTRACTiN"t} A^^D Motor Co,, Ponte-

fra-.t Roai, Casileford, under the management of Mr. E. Mercer,

A.M.I.E.E, was opened last week by Mr. W. B. Woodhouse, engi-

neer and manager of the Yorkshire Ele.ctrio Power Co., Ltd. The
display consists of all kinds of electrieal and labour-saving devices.

The exhibition was so successful that it was decided to .continue

it for another week.

Wages Redaction Strike.—A reduction in the wages of

cable splicers from .?S to $7 per day, of linesmen from $7 to SS per

day, and of operators from $200 to S 175 per month by the Great

Western Power Co. of California has been followed by a strike.

The company says that less than half of its men have left, that

its service has not been impaired, and that new men are rapidly

filling the places vacated. The company claims that the increase

of .^1 per day granted last year was to compensate for increased

living costs, which have now materially decreased. The company
further states that the last increase put its wage rate above those

generally in effect on neighbouring systems. The .strikers assert

that last year the company received an iucrease in rates to com-

pensate for the increase in wages, but that with this decrease in

wages there has been no corresponding decrease in rates.

—

Electrical

World.

Socials.—On February 19 th, the directors and combined

staff of Messrs. Wood & Cairns, Ltd., Edinburgh, Glasgow, and Dundee,

held a successful gathering in the Windsor Rooms, Edinburgh.

Tne company numbered 64, and the proceedings opened with a

whist drive. Dinner and dancing followed. At the dinner the

chairman (Mr. R. K. HUl) introduced to the staff, Mr. H. Mason,

who had joined the directorate.

At the annual dinner of the staff of the Stalybridge, Hyde,

Mossley, and Dukinfield Tramways and Electricity Board, last

week. Alderman Sykes remarked on the fact that for over a dozen

years the Board had held the record for the lowest working costs

iu the United Kingdom. After the dinner a presentation was made

to Mr. H, Cattle, who has taken up a position at Ashton-under-

L, ne Electricity Works.
Dinner-time concerts are given every Tuesday at the works of

Messrs. Ferguson & Pailin, Openshaw, Minchester, and according

to one of the officials, the best results from the employes come on

Tuesday afternoons. The firm bears all expenses.

At the ninth annual social of the Blackpool Electricity and

Tramways Employes' Institute, last week, there was a record

attendance. Over 1,503 people played whist in the lower ballroom,

and well over 2,000 participated in the dancing.

Ssottish Electricians' Wages.—A serious crisis has arisen

in the Scottish electrical trades on the question of wages, and a

stoppage is now feared. The Scottish Contractors' Association has

intimated to the Electrical Trades Union that on and after March

Ist wages will be reduced 3d. an hour. The present minimum is

23. 3d. About 3,000 men are involved. The Union counter-

claimed for a rise of 6d. an hour, which has been refused. It is

stated by the Union offl^ia's that the employers' decision has come

as a surprise, as there was a mutual understanding that a further

conference would be arranged before any change was made. The

matter has been referred to the National Executive.

Telephone Manufacture in Australia.-A Press report

published in Sydney toward the end of December states that an

early addition to the numerous new Australian industries then being

projected was that of the manufacture of automatic telephones.

Mr. B. Mordin, engineer, representing the Relay Automatic Tele-

phono Co., London, was a recent arrival from England in this con-

nection.

F/ench Aluminium Prices.—It is stated that a new

reduction in prices has been made by the French producers of

aluminium Ingots are now at 9-35 fr. per kilo for an order for

1,000 kilos, with a rebate of H per cent, to 8 93 per kilo for

10,000 kilos ; and sheets are at 12 fr. per kilo, as compared with

14 fr. previously.

Lsad.—Messes. James FoRaTEE & Co. reporting under

date Febraary 26th, stated :—" Closing prices yesterday were

£16 10s. for February, and £17 10a. for June, against £20 and

£23 153. respectivjly at the end of last week—a fall of £3 10s. per

ton. Yesterday's fall on the day was no less than 30s. to 35s. per

ton! . . . Imports have been heavy this week, and have come

both from Germany and Belgium but in spite of this, at the end

there are actually borrowers of February lead who could not get

accomnoditioa—a siugular commjntary on the week's selling,

and certainly an indioation that all the lead coming in ia finding a

billet. In such conditions it is quite impossible to say when the

turn will come, bit such figures as are now current should be

tempting to any consumer."

Norway.—The Government, on February 23rd, concluded

with the Bergens Pidvatbank, acting on behalf of a consortium

consisting of that l>ank, the Centralbank. and Den Norske

Handelsbank. a contract for a loan of 50,000,000 kr., from which

advances will be made to municipalities for the completion of

eleotricil works. The loan, which wUl be offered for public

subscription, will bear interest at the nominal rate of 6i per cent.

For the first five years there will be no redemption, but after that

period the lo.in will be redeemable in 25 years. — Bevtm'

(Chriatiania).

The Japanese Import Duty on Zinc—It is stated that

the Government has practioally decided to raise the import duty on

znc from the p.esent rate of 5 per cent, to 15 or 20 per cent. A
rebate will be-paid to the paint, toilet goods, rubber and electrical

goods manufacturers, who are opposed to the increase. The pro-

posal will be submitted to the present session of the Imperial Diet.

R-u',er\ Trade Sen-ice (T6}£.\o).

For Sale.—Messrs. Davis & Moon will sell by

auction, on March lOth, at 13, High Holborn, W.C, an electrioar

engineer's and contractor's stock-in-trade. For partieulars see our

advertisement pages to-day.
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New French Companies.—There has been formed at

Lyons (12. Rue Groleo) the Enertrie Eleotriqae du Massif-central,

for the utilisation of waterfalls and the erection of hydraulic and
hydro-eleotric installations. The company's capital is l,S00,0O0 fr.

With the title of Societe Grenobloise d'Applioations Electriques et

M6aaniqu38, has been formed at Greooble (13. Rue de Strasbourg'),

a company, for the study, construction and sale of electrical and
mechanical material and the institution and workinjT of all kinds of

electrical and mechanical processes. The capital is 1.00(1,000 fr. in

500 fr. shares, of which 284 are allotted to the Societ(5 A. Rivoire

et Cie. as consideration for its assets.

The Etablissemenla Hediger is the style of a company embodied
at Paris (47, Rue de Paradis), for acquiring a proolwill and
business in electric lijrhtinK and heating apparatus. The capital is

250,000 fr. in 1.000 fr. shares, of which 175 are allotted to

M. Hediger for his assets.

Under the style of G. Crampon et G. Latont, a company has

been constituted at Paris (8, Rue de la Pompe), for the oarryinjj

out of electric installations. The capital is 300,000 fr.

Under the designation of Societe Fran(,^ii8e pour I'Exploitati )n

des Brevets Bates, has been formed at Paris (25, Rue de Clichy).

a company for the manufacture of cable and conductor standards,

and accessory electrical appliances, and also to work in France the

patents of the Bates Expanded Steel Trust Co., of Chicago. The
capital is 2,500,000 fr., with power of increase to 3,500,000 fr.

Workmen's Compensation Act.—At the meeting of the

Institute of Cost and Works Accountants, on Wednesday, March
16th, a lecture is to be delivered by Mr. H. G. Simmons on " Some
Observations on the Proposed Amendments of the Workmen's
Compensation Act, 1906.

"

An E.D.A. Pamphlet.—The director and secretary cf the

Electrical Development Association, Hampden House, 81, Kings-
way, W.C. 2, has sent us a copy of a recently- issued pamphlet
(E.D.A. 130) giving photographs and a description of a housing
colony erectei by Messrs. Philips Glow Lamps Works, Ltd . for

their employes at Eindhoven, Holland. In every house electricity

is used for lighting, heating, and ironing. The wiring is run in a

tubing system. From nine to eleven lighting points have been
installed in each house, at an average cost of 288. 4d. per point ;

electricity is supplied by the municipality at 7id. per unit by
prepayment meter.

Engineering Wages.—Conferences have been taking
place in Birmingham between the employers and the Unions
regarding proposed reduced wages for boys and youths under the
age of 21 years in the engineering and allied trades. So far.

agreement has not been reached.

Key Industries.—The Premier, replying to a question by
Mr. G. Terrell, M.P., has expressed the hope that the Bill to safe-

guard key industries and to regulate imports may be introduced
before Easter, so that it may be proceeded with immediately
thereafter.

Wages Redaction in Sweden.—The staff of Allmiinna
Sveaska Elektriska Aktiebolaget, at Vaesteraas, were recently
informed that their wages would be reduced by 20 per cent, as

from February 28th.

—

Renter's Trade Service (Stockholm).

Liquid Fuels Research.—The British Research Associa-
tion for Liquid Fuels for the Oil Engine Industry has been approved
by the Department of Soieutific and Industrial Research. The secre-

tary of the Committee engaged in the establishment of this

association is Mr. Percy Still, M.I.E.E., M.I.P.T., 19, Cadogan
Gardens, S.W. 1.

Charging for a Switch.—Before the City of Westminster
Profiteering Committee, on Wednesday, a complaint was heard
against the Edison Swan Electric Co., Ltd., Ponders End,
Middlesex, for charging, at its Victoria Street shop, the sum of
4s. 61. for an electric light switch known as the 'Bdtter One,"
which, it was alleged, could be obtamed for 38. 3d. elsewhere. Mr.
Morris, barrister (instructed by Messrs. Nicholson & Graham,
solicitors), represented the respondent compiny. Complainant was
Mr. A. Kernan, of the Marine Depirtment of the Board of Trade,
and he stated that the purchase was made on November 27th of
last year. Subsequent to the purchase he made inquiries at another
shop, and found that he could purchase a similar article of
apparently better quality at 38. 3d. In answer to the chairman,
complainant said he did not purchase a further switch at the other
shop he called at, but was shown one, which was said to be 3s. 3d.
Mr. Morris, on behalf of the company, explained that a genuine
error had been made in that case, and they admitted an overcharge
of Gd. to the purchaser. The Committes accepted respondent
firm's explanation that a genuine error had been made, and ordered
a refund of 6d., the admitted overcharge.

Electrical Trade Situation at Singapore.—It is antici-

pated that there will be a great opening for electrical goods in a
short time, as the use of electric lighting is still in its infancy
here. There is a town supply, but it is limited, and most houses
generate their own electricity. A large sale is reported of American
self-contained motors and generators suitable for houses and
estates.

—

S-futer'a Trade S'rrU-e (Singapore).

Indian Engin'eHng states that the Netherlands Gutta-Percha Co.
of Singapore intends opening a branch in Sourabiya (Java), and will

manufacture there all sorts of cables and insulated wires. The
new factory will be called the "First Neth. Ind. Cable Works," and
will have aieo a wire-drawinlar installation. It will b'e the firet of

its kind in the Ar'chipelago.

Representation in the Argentine Republic—H.M.
Acting Consul General at Buenos Aires emphasises the importance
of actual representation by agents on the spot for United Kingdom
firms wishing to enter or maintain their position in this market.

In commenting on the many admirably produced British directories

which have been issued since the war, and which furnish excellent

facilities for advertising in Sonth America, he points out that

such advertising can only be regarded as supplementary to the

work of a competent agent.

—

Jiotinl of Trade Jovrnal.

Catalogues Wanted at Amsterdam. — H.M. Consul-

General at Amsterdam invites British firms to send copies of their

catalogues for filing and use at a Catalogue Reference Library that

is being formed at the Consulate. These should be addressed

direct to His Britannic Majesty's Consul-General, British Consulate,

Amsterdam.

Electrical Demand In the Dutch East ladles.—There
is a steady demand for electric-lighting installations up to 40 kW
for e.states, sugar factories, machine shops, and other industries in

the Netherlands East Indies. Small lighting sets of 50 and 100-

lump capacity are also added as rapidly as they can he imported
for houses and the smaller plantations. Larger electrical

engineering projects are also maturing in this part of the world,

and it is believed that a more substantial share of their trade

might easily be diverted into British channels. This is particu-

larly the case with regard to electric cables. In 1917. 93 per cent,

of the electric cable imports came from the United States, 4 per

cent, from the Netherlands, and 2 J per cent, from Great Britain
;

and in 1918, 4.5 per cent, from the United States. 53 per cent, from
Japan, aid one-half of 1 per cent, from the Netherlands. Before

the war, electric cable, as well as most other electrical equipment
for this colony, came from Germany.

—

Indian Engineering.

LIQHTINQ AND POWER NOTES.

Amesbury (Wilts).—Proposed Military 8urPLY.—
The Parish Council having proposed to have the parish illumi-

nated by electricity supplied from the military station, has asked
the Rural District CouncU to support an order to enable the

Council to supply electricity to private consumers. The Rural
District Council has referred the matter to a Committee.

Aughton,—Time Extension for Compant.—A deputa-
tion from the Orirskirk Gas and Electricity Co. has waited on the
West Lancashire Rural District Council, with a view to securing
its consent to an extension of the company's powers in connection
with the supply of electricity to the township of Aughton. The
company's agreement, granted under the Act of 1915, expires in

June next, and it was the intention, it was explained, to suspend
the erection of a p'.ant in Onnskirk pending the result of the
inquiry into the Mersey and West Lancashire Electricity Scheme,
from which the company hoped to obtain a supply in bulk. It

was decided to grant the company an extension of four years to

use its best endeavours to obtain a supply of electricity for

Anghton as soon as possible, any costs in connection with the
agreement being borne by the company.

Bury.

—

Electricity for Houses.—The Electricity

Committee has instructed the electrical engineer to lay a cable to

the site of the Walmersley housing scheme.

Continental. — France. — An official decree has
authorised the Societe des Forces Motrices du Vercors to develop
the Falls of Pizan(,on on the River Isire, and erect a hydroelectric

station of a capacity of 25,000 kW, to augment the power supply of

that company's network.

The Societe Electrique de la Siderurgie Lorraine has in hand
the preparation of plans for a power transmission network
which will link up the various central stations of the ironworks of

the Eait (Lnngwy, Micheville. Homecourt, Pont-a-Mousson, &c.).

Several 65,000 and 30,000-volt lines are contemplated to feed this

Important network, apart from the 120,000-volt line projected by
the State which will run from Vincey (Vosges), and end at Hirson
(Aisne), which will supply power to the eastern ironwork indmtries

in the districts which it traverses.

The Chemins de Fer du Midi is contemplating setting up three

hydroelectric stations for the utilisation of the water power of

the Valle3 d'Ossau, and the Lac d'Arouste at Laruna. The
stations will be of the capacities of 17,000, 20,50), and 16,600 h.p.

resoectively.

Italy.—A National Electrification Committee is being formed
in Italy, to act under the control of a couocil representing the

private electrical undertakings, Government organisations, technical

engineers, and electrical workers' unions.

—

Datly Telegraph.

Norway.—According to the Norwegian Press a proposition ia

to be put before the Storting recommending the purchase by
Buskerad County from the State, of the Halli Waterfall for power
generating purposes. The purchase price is Kr. 75,000. H.M.
Charge d'Affaires at Christiania reporting this to the Depirtment
of Overseas Trade, notes that the conditions of transfer contain a

proviso to the effect that as far as possible the work of harnessing
the fall shall be cirried out by Norwegian workpeople, and that

the material to be used shall be Norwegian in all cases where
quality and delivery are as satisfactory as can be obtained from
abroad, and whten the price is not .over 10 per cent, deafer than
that of foreign material.
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Cookham.—Electric Lighting Scheme.—The Parish
Council has decided to support an electric lig:hting scheme sub-

mitted by Mr. Georgfe Youne:, who has laid down an installation at

Cookham MUl, and offers a supply of electricity to consumers at

lOd. per nnit.

Coventry. — Electricity for Houses.— The City
Council has sanctioned the laying of mains, at an estimated cost of

£4,518, for supplying: the working-class houses in course of erection

by the Corporation. Applications numbering 185 were rep3rted.

Dowaton. — Public Lighting.— The Wilts County
Council has consented to the Parish Council raising a loan of £650
for the purpose of public lighting by electricity.

Eastleigh.—Application foe Provisional Order.—
The Urban District Council has decided to apply for a provisional

order for electric lighting. There is a prob.ability of electricity

being supplied in bulk by Southampton Corporation.

Electricity Districts.—West Riding (Aire and Caldeb)
Inqdiby.—A further conference of local authorities included in

the West Riding (Aire and Calder) Electricity District took place

at Bradford on February 24th. The financial, technical, and legal

aspects of the position were approved in principle, and sub-com-
mittees were appainted to formulate the necessary steps for

submitting the scheme when the inquiry is held in Leeds on
April 12th.

Mid Lancashibe.—The Electricity Commissioners have extended
the time within which objections or representations relating to the

above-mentioned area may be made from September 30th, 1920, to

May 3l8t, 1921.

South-Ea.st Lancashire.—In the case of this area the time has
already been extended once from October 3l8t, 1920, to March 31st,

1921, but it has now been further extended to July 30th, 1921.

Eaniskillen.—Lighting Scheme Consultant Appointed.
—The Urban Couaoil has appointel Mr. T. Tomlinson, electrical

engineer, Dublin, to advise on a public electric lighting scheme.

Epsom.—Application foe Loan.—Replying to the

application of the Urban District Council for a loan of £4,000 for

mains and services, the Electricity Commissioners ask what steps

the Council p eposes to take to improve the financial position of the

undertaking, in view of the deficiency of £5,937 for the year 1919-

20. The Council has decided to point out the causes, and the fact

that the deficiency has now been much reduced.

Glasgow.—Inquiry into Breakdowns.—The attention

of the Corporation Electricity Committee has been directed to the

recent breakdowns in electricity supply, in letters from the Fairfield

Shipbuilding and Engineering Company, and Messrs Harland& Wolff,

Diesel Engine Works, Fmnieston, who complain of the consequent
dislocation of work in their establishments. A Sub-Committee has

been appointed to inquire into the whole matter.

Hebden Bridge.—Bulk Supply Inquiries.—Inquiries
are being made from the Yorkshire Electric Power Co., Ltd , with
respect to the terms upDn which it would be prepared to supply

the Council with electricity.

Heme Bay.— Commissioners and Gas Co. — The
Urban District Council has informed the Commissioners that it has

no objection to the revocation of the powers of the Gas Co with regard

fy) the supply of electricity, on condition that the words, " and elec-

tricity " are deleted from the company's registered name.

Hnddersfield.—Application for Order.—The Town
Council has confirmed a recommendation of the Electricity Com-
mittee that application be made to the Electricity Commissioners for

a special order under the Electric Li jhting Acts, 188 J to 1919, author-

ising it to supply electricity for all public and private purposes
within the urban district of Marsden. It has also been agreed, in

the event of the scheme which has been submitted by the Electricity

Committee being approved by the Electricity Commissioners, that,

if deemed necessary by the Joint Electricity Authority, the

generating plant be transferred to such authority on terms to be

arranged.

Ilford.—New Sub-Station.—The electrical engineer

recommends the erection of a new sub-station in the Broadway and
Ilford Lane district, owing to the increased load in this section.

The installation will consist of a 500-kW rotary converter, a step-

down transformer and the necessary switchgear. The engineer

states that, if possible, the station should be completed in time for

the next winter's load.

Invergordon.

—

Electric Lighting Scheme.—An elec-

tric lighting scheme is being taken in hand, and the town gas

works is consequently to be permanently closed.

Jedburgh.—Inquiry.—A Ministry of Transport inquiry

was held last week by Col. T. C. Ekin relative to the application of

the Electric Supply Corporation, Ltd., for pDwer to increase the

charges for electricity for power and lighting. The application

was opposed by a petition from consumers.

Limerick,

—

Position of Undertaking.—On the re-

election for the year of the Electric Lighting Committee, the Mayor
said he was glad to be ab e to announce that within the past few
months a saving of £870 had been effected in o mneotion with the

undertaking, while there had been a further saving of £200 by the

return of unsuitable goods. It was stated at a recent Corporation

meeting that the undertaking was in debt to the extent of

ie23,b00,

London.—St. Pancras.—The Electricity Committee
proposes to carry out a re-modelling of the mains system in certain
areas. This will involve an expenditure of £23,550.

Hackney.—The Borough Council has decided to borrow the sum
of £50,000, repayable in 20 years, from the London County Council,
for the pu-pose of extending the electricity undertaking.
Having considered the question of substituting electricity for

the present gas lighting, the Works and Open Spaces Committee
reports that the present time is inopportune to effect the change,
owing to the cost of laying the necessary mains. A sub-committee
has been appointed, however, to consider the possibility of insti-

tuting electric lighting at a later date.

Fdlhim.—The Borough Council has decided to accept the offer

of £750 by the Battereea Borough CouncU in settlement of a claim
for an additional £2,500, in view of the increased cost of supplying
electricity in bulk under an agreement between the two
authorities.

The minimum charge to consumers of electricity of 78. 6d. per
quarter has been varied, so that it now stands at 5s. for each of the
two summer quarters, and 10s. for each winter quarter.

Melrose.—Proposed Price Increase.—The Electric

Supply Co. has applied for power to increase the price of elec-

tricity to Is. 2d. per uait.

Monasterevan (Co. Kildare).—Public Lighting.—The
District Council has accepted the tender of Mr. T. Tynan, for the
public lighting of the town by electricity at £100 per annum,
about 9d. or lOd. in the £, as against 4Jd. in former years.

Navan.—Proposed Sale of Station.—The Urban
Council has appointed a Committee of the whole CouncU to

deal with a proposal that Messrs. Spicer, local merchants,
should lease or sell their new power house for the purpose of a
public electric lighting scheme. The firm had intimated that they
were willing to part with the plant at a valuation, but there were
certain difficulties upon which they thought consultation

necessary.

Loan for Electbic Lighting Scheme.—The Urban Council
directed the clerk to ascertain from the Irish Board of Public

Works whether a loan could be obtained for the proposed electric

lighting scheme, which is expected to cost between £7,000 and
£10,000.

Nova Scotia.—Water-Power Development.— The
Nova Scotia Government is engaged in a programme of water-

power development. The work is being carried on through the

Nova Scotia Power Commission, which was set up for the purpose.

The outlay on construction on the first unit, which is now well

forward, is about £3'O,O00, and there will also be the cost of

expropriation to be added. The claim amounts to £130,000. The
present hydro-electric set is exclusively for the City of Halifax,

and when complete will supply 30,000,000 kW-hours per year.

The expense of development is estimated to be S ^25 per h.p. The
Miller Bros , who have mills on the rivers, claim £350,000, but
will not press this if given navigation rights for their logs. This

is biing done.

—

Times Trade Supplement.

Oldham.

—

Price Increase Deferred. —The Corpora-

tion Electricity Committee has deferred the question of an increase

iu electricity charges, several members considering that an increase

would have a bad effect upon local industry, which is in a state of

depression at present. It is pointed out, however, that next year

the Committee will have to provide an additional £15,000 to

£20,000 on capital charges alone.

Paisley.—New Plant and Mains.—The Electricity

Department has received approval of the installation of plant in

sub-stations and the laying of new mains, at a cost of about

£34,450.

Preston. — Purchase of Undertaking. — The Town
Council, on Feb. 24th agreed to the purchase of the National Electric

Supply Co.'s undertaking, the total cost of which, it was stated,

would reach £286,000. Alderman Margerison said the undertaking

had been valued by a representative of the Electric Power Co., on

whose figures they were justified in paying the amount stated.

The period of repayment would be such as to make the project self-

supporting.

Salford.—New Power Station Commenced.—Work is

now proceeding on the preparation of the site at Agecroft for the

Corporation's large power station. The scheme is expected to cost

over a million pounds. About 200 men are engaged in the

excavation work.

Yorkshire (West Riding).—E.\tension of Supply.—
The Electrical Distribution of Yorkshire, Ltd., is applying for

powers to generate and supply electricity for public and private

purposes within the urban districts of Guiseley, Yeadon, Gilder-

some and districts, Kirkheaton and districts, the urbin districts of

Knottingley. Adwick-le-9treet, Tickhill Darfield, Mont Bretton,

and Royston, the rural districts of Thome, Hemsworth, Pontefraot,

Djncaster, Rotherham. Wortley,and Kiveton Park, and the parishes

of WooUey, Norton, ano Carlton, Mytholmrojd, Colne Valley and

district, and to amend special orders granted in respect of the

urban district of Silby and the parish of Barlby and the urban

distripts of Stanley. FSatherstone, Garforth, BTo'rbury, Otfey,

{'Qnistone, and Bawdon,
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TRAMWAY AND RAILWAY N0TE5.

Belfast.—Increased Fare,s Necessaet.—At a recent
meeting of the Tramway Committee the treneral mannper sub-
mitted the revenue report of thi tramwaja nndertakinp for the
nine months ending December Slat last. This showed a defi;it of

£22,007 9s. 7d. The town clerk was instructed to impress upon
the Ministry of Transport the nrconcy of havinjf an order issued

immeJiately authorieiDg an increase in fares.

Bolton.—Fare Increase.—The Tramways Committee
has decided to increase the fares from April 4th. Bolton is the
last tramway authority in thu country to take this step. The
borough treasurer estimates that for the next iinancial year the
department will require an additional income of £30,000 to ensure
that it shall not be a chartre on the rates. After six months'
working of the new fares the financial position will be reviewed,
and if it is found a surplus is likely to be realised, there v»ill be an
alteration in favour of the passenger.

Bradford.— Inspection of RAii.iiESS Ststem.— The
tramway raanaprer has received an intimation from the Glasgow
tramway manaKar that a committee from Glasgow is deiirous of

visiting Bradford to inspect th) railless tramway system.
Arrangements are being' made accordingly.
Application Refosed.—The Ministry of Transport has refused

the Corporation's application for an extension of powers, under the
Bradford Parliamentary Act, to run railless cars on the Id e,

Thackley, and Eccleshill Eections of tha tramway system. Under
the Act the local authority his powers to run such Cirs on carta'n

roads in the city, but the routes in question are not specified, and,
therefore, the powers cannot be extended without promoting anew
Parliamentary Bill, which could not come iuto operation until
1923 at the earliest. The propostl to change over to the railless

system on this route was made beoiuse of the very heavy cost of
traok renewals. There was a net loss on the nine months' working
ending December latt of £8,016, but no provision is made for
renewals, and, taking an estimate of 3d. per car-mile, it ia sla'ed
that the actual loss for the period stated totals £47,616. If the
Tramways Committee has to undertake the renewal of the traok
the position will be made much worse. While the reserve fund of
the department is still in the region of £145,000, this amount, and
much more, will be quickly swallowed up by the essential renewals
if the efficient running of the oars is to be guaranteed. The Brad-
ford electric tramways were instituted in July, 1898, and this is

the first loss they have incurred.

Brazil,

—

Railway EL"!CTRTriOATioi^.—At a meeting in
December, the Paulista Railway Co. resolved up^n an increase in
the capital of the company from 100,000 oontos of reis to 132,000
contos, the expenditure to be incurred in the electrification of the
syst m.

Caledonian Rdiiway.

—

Suggested Electrification.—
A suggestion that the Caledonian Railway Co. should electrify part
of its system in Glasgow was made at the meeting of shareholders,
last week. Such a scheme, a shareholder thought, would go far
to relieve the excessive traffic on the tramways, and might lead to
a big addition to the railway funds. Replying, the chairman said
that some years ago estimates were obtained for the electrification
of the Central Underground and the Cithoart Railway. It was
discovered that there would be advantages from electrification,
but even then the cost to be incurred made the Board hesitate.
The present-day cost was prohibitive. Although they recognised
that electrification might be coming, they did not see their way for
the necessary financing.

Chester.—Cabs v. 'Buses.—The Tramways Committee
has been discussing the subject of the future policy of the tram-
way undertaking. The question of relaying the lines, which is

necessary if the tramway system is to bs continued, or substituting
motor-'buses, has yet to be settled. The Committee, at its last
meeting, did not come to any decision, as certain figures were
required, and the meeting was adjourned.

Colne.—Fare Increase.—It has been decided that the
following increased fares shall come into operation on the tramways
from March 1st, viz. :—Half-amile, Id. ; one m'Je, 2d.

; two
miles, 3d. ; three miles, 4d. ; full route, od. ; workmen, two miles,
lid. ;

children, any distance. Id. The parcel rates are increased
100 per cent, over the pre-war charges.

Edinburgh.

—

Electrification Deferred.—In view of
the fact that the tramway manager is preparing a report on the
whole question, the Corporation Tramways Committee, on Feb-
ruary 24th, decided to delay consideration of the proposal to
electrify certain portions of the tramway system.

Halifax.—Proposed New Cars.—A Sub-Committee
has been appointed to consider and report upon the propasei
purchase of new cars.

Loan.—The Tramways Sub-Comtnitt'e hag recommended that
borrowing powers be sought for the re-laying of the traok, at
an estimated cost of £243,222, the amount being made up as
follows: — Causeway Foot section, £72 412; Pellon section,

£ 19,504 ; Hebden Bridge section, £9-5 831 ; and West Vale section,
£55,425,

Prevention of Accidents.—At the suggestion of the Ministry
of Transport, following a recent accident on the tramways, the
Tramwa.vs Committee has giVen instructions that 'at the top of
every, gradient; opposite the poh-s marked with the lettprs ' SL

',

the slipper br^ke must be applied in suoh manner as to have, and

maintain, complete control over the car ; that at the bottom of

each gradient the slipper brake is to be released ; that motormen
must always he on the alert to drup sard if there is the slightest

tendency for the wh'wls to skid, and that gradients must always

be desceaded as though the worst conditions of weather prevailed,

i.e., foggy weather and greasy rail.
'

Hoylake and West Kirby.—Protest against Increased
Fares —The Council opposes the proposed increue in fares on the

Mersey Electric Railway to 21. p-r mile, and it hai been suggested

that it should only agiee to the principle of the increase on
condition (1) that if the general ocst of living comes down within

the next few years; (2) that if a scheme for the producing of

electricity more cheaply conies into operation, and the railways

benefit by cheaper power, the fares ahsdl be reduced.

India.

—

Calcutta Strike Settled.—A Renter message
dated February 23rd stated :—The tramway strike has been settled

oa the foll^ing basis : —"The men are to resume work to-morrow,
the company will investigate the men's grievances forthwith and
announce its decision within a week, and finally, if the men are still

dissatisfied, the Government will constitute a committee of inveiti-

gation."

L. & S.W. Railway.

—

Electrification Deferred.—
.ving to the enormous cost of the work, it has been decided to

defer the electrification of the Cobhim and Leatherhead lines.

The estimated pre-war cost was £2,")0,000, but it is thought that

the present-day cast would not bo far short of £1,000,000. The
attitude of the Government with regard to the railways is stated

to be an additional reason for the decision of the directors.

L. & N.W. Railway.

—

Electrification.—At the general

meeting of the shareho'ders, the chairman of the company eaid

that the work of electrifying the Queen's Park-Chalk Farm seotion

was b^ing carried on day and night, but progress was necessarily

slow, owing to the volume of traffic. It was hoped to open the

new lines throui;hont early next year.

Leeds.

—

Effect of Increased Fares.—The Tramways
Committee has discmsed the impending deficiency in the under-

taking for the financial year ending March 3l8t next. When the

fares were increased, the deficiency for the first nine months of

the year was stated to be £30,500. Some reduction of this amount
may result when the whole year's figures are forthcoming, but,

nevertheless, there will be a substantial deficit. If the fares are

increased further, it is felt that the bulk of tr .mway users (who
reside within the two-mile limit) will refuse to use the cars, and the

finances of the undertaking will bd still more adversely affected.

New Track.—The Corporation's scheme for the laying of a

new tramway for a fast-car service between Harehills and Oakwood
will cost £26,650, less the amount of the Government grant and
plui £10,300, the amount estimated to be expended by the Improve,
ments Committee. It is calculated that there will be an annual
saving of about £650 as the result of the greater spsed which wilj

be attainable on the new track.

London.

—

Labour- Saving on the " Tubes."—Labour-
siving devices recently introduced on the Underground Railways
include lifts which can be controlled from outside, thus obviating

the need for an attendant in the lift. Lifts are being operated in

this manner at the Waterloo Station of the Bakerloo line. Asfojn
as passengers have entered the lift the attendant outside manipn-
Htes the mechanism, which automatically closes the doors and
lowers the lift. On arrival the doors automatically open, and the
pasengers pass out. Thus one or two attendants can take charge
of a group of such lifts.

—

Morning Post.

New Plant.—The L.C.C. Highways Committee recommends the

expenditure of £240,000 up^n new plant for the Greenwich power
station, which supplies the L.O.C. tramways. The amount is made
up of the following items : —One 8,000kW turbo-generator, with
all necessary auxUiiry plant and ewitchgear, three bailer units,

complete with economiseis, superheaters, &o., £210,000 ; enghieers'

fees, £10,000, and allowance for foun(?ations and dismantling, and
completing works in connection with the boilers, £20,000. In
addition to this, £160,000 is to be expanded on the reconstruction

of the Holborn and Streatham substations, and the purchase of

new switchgear and high-pressure cables.

Bermondsey.—In 1914 the L.C.C. Highways Committee pre-

pared to undertake the electrification of horse tramways in the
Bermondsey area, bat the Government ordered the work to be
deferred, as it was not of national importance. The cost at that

timg would have amounted to about £62,600, plus £22,000 for

street wideninr. The question of proceeding with this work has
been raised recently by Bermondsey Borough Council, ani the
Highways Committee, after due consideration, finds that the
present-day cost of the work would be £:!4 4,950 for a single track

with loops, or £329,850 for a double track (inclusive of street

widening costs). The Highways Committee, theiefore, recommends
that th9 Bermondsey Council be informed that the L.C.C. is unable,

at the present time, to see its way to arrange for the electri-

fication of the lines in question.

Oldham.

—

Application for Time Extension.—The
extension of the tramways from Werneth to Chadderton, for which
a provisio.ial ordT was obtained more than 12 months ago, was
discussed by the Tramways Committee at its last meeting. The
distance is about one and a-half miles, and the original estimate

was £25.794. At present it is estimated the cf st for track and
overhead equipment alone would absorb £48,TOO. It. was a'go

pointed out thit motor-'biises were not likely to be a paying
proposition, Operating costs per passenger were high compart
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with cars, and 'buses could not be run under a C03t of 30d. per

oar-mile. After diecosaion it wa? decided to take steps to extend
the time in which to carry out the work authorised by the crier.

L. & Y. RAILWAY ELEOTRiFiCATios.—At the atnual meelinfr

of the L & Y. Railway, a sug-gestion from a shareh-.lier that elec-

trification of a section of the line from Oldham should be carried

oit as quickly as possib'e, elicited a reply from the chairman that

the directors were satisfied it would be "good business," but money
could not be provided for the work at present.

New Z^alanJ. — Municipal DavtLopjisNTS. — The
Xew Zealand (iazette. No. 99 (Jaiuary 9th), publishes Orce'S

ia Council ffiTing consent to the laisirfr of loans of £1,708,916

by the Wellinsjton City Council for the purpoaes of water

, i-ipply, street works, tramways, baths, and general improvonreit?,

and a tunnel through Mount Victoria ; and dSSo.'jOO by the

Wanganui Borough Council for the purpose of improving and
extending its tramway service.

Gaiett-f No. 102 (December 22nd, 1920) records that Invereargill

Borough Council has carried proposals to raise loans including :

425,000 for additions and improvements to railways, and £50,000
for additions and improvements to electric light and power works.

TELEGRAPH AND TELEPHONE NOTES.

France. — Telephone Chaeqes. — In the French
Chamber, on Fcbruiry 22nd, M. Paul Laffont foreshadowed the

abolition of the present flit rate charge for telephone service in

Paris and other large cities, as the French post office had shown a

deficit of £20,000,000 on the past year's working.

Italy.—TELtGRAPH MtssAGs Tax.—In view of the

further adverse rise in the rate of exchange, the present super-tax

on telegraphic and wireless messages to foreign countries, when
paid in Italian paper money, was raised to 350 per cent, as from
March 1st.

—

Reuters Trade Service (Rome).

Pacific Cable Board.—U.K.-Australia Service.—The
Pacific Cable Board announces that it has reinstated the service of

week-end tele^jrama between the United Kingdom and Australip,

New Zealand, and the Pacific Islands. The service will be run in

conjunction with the Imperial Cable (British Post Office), and tele-

grams of this cla:3 will be accepted at any post and telegraph offi:e

as from the Ist inst. The tariffs to Australia and New Zealand are

as folio SfS :— Austr.alia, minimum chirge covering 20 words, 15s.
;

each additional word above 20, 9d. New Zealand, minimum charge

covering 20 woids, 13s. 4d. ; each additional word above 23, 8d.

Week end telegrams must have the prefix " TWT " (which ia

counted and charged for as o^e word), and the ordinary post-office

or Pacific Cable Board's forms may be used.

Prtss Telegrams.—The Post Office announces that

during the International Conferences now being held In London,

Press telegrams at reduced rates for the Continent will be accepted

at post offices in London at all hours instead of only between the

hours of 6 p.m. and 9 a.m. The a-rangement took effect from
February 2tth.

Mr. lUingworth, Postmaiter-General, asked in the House of

Commons whether he would state how much Press telegrams now
cost the country over and above the rate paid for them by the

newspapers, and whether, in the interests of economy, he iuten 'ed

to alter the present subsidy system, said that no recent investi-

gati n had been made as to the cost of Prtea as distinct from
ordinary telegrams, but the loss was no dou'ot considerable. The
rates for Press telegrams were increased on January 1st, 1920, and
he did not contemplate a further increase at the present moment.
The rates for private wires leased to the Press and to news agencies

were, however, about to be raised.

—

T/ie Thnen.

Swatow.

—

Cable Communication.—Attention is being

given to the need of cable communication for Swatow and a scheme
for providin j such communication will probably be taken in hand.

As a resu t of military operations in China, the only telegraphic

connection of Swatow with the outside world was recently inter-

rupted for three mouths. Therefore, telegrams reached Swatow
only by post from Hong-Kong. Commenting upon this situation.

Consul Myers, of Swatow, calls attention to the effect upon

business of such interruption, stating further t*iat Swa'ow has no

cable connection. Three hues of the Chin-aj Telegraph Admini-

stration touch at Swatow, but the servio3 at its best is very poor,

the lines are not kept in good condition, and interruptions are

frequent in bad weather. The unreliable nature of this service,

therefore, points to the laying of a cable to Swa'ow as the only

solution. In view of the commercial future of the port, whose

trade is twice that of Amoy an 1 Foochow combined, which ports

have cable services, the demand for dependab'e telegraphic cabie

communication is apparent.

—

Indian Engineerin(j.

Sweden.

—

Automatic Telephony.—A short time ago a

party of Swedish State telegraph experts returned from a visit

paid to Germany in order to investigate the subject of automatic

telephone exchanges. According to a Swedish newspaper, the

Siemens syateji, which was studied, is said certain'y to "work in

its own way." But when the percentage of wrong connections

amounts to 14, as compired with 2\ per cent, with the manuU
•jstem u?ed in Stookhoim, there is lioile iodu' em nt for the experts

to recommend the introduction of the automatic system before

it can be proved to be more reliable in working. In Isome towns

in Germany it is declared that subscribers have lodged mass pro-

tests against the automatic telephone service, and demanded the

reintroduction of the manual sjatem. The question was previously

ex imineu by the Swedi-h experts in the United States, but it was
found difficult to get any real insight into the degree of reliability

of the automatic system.

Telephone Service.—Existing Contracts.—In reply to

a question ia Parliament whether a subscriber to the telephone ia

to be forced to continue his contract with the Post Office till the

end of the period of his contract at the new rates, or if he could

give up the uie of the telephone, Mr. lUingworth wrote in reply

that, uuleis apecially provided for otherwise, a subscriber whose
contract under the old rates is still current cannot be required to-

pay the new rates until the contract has been determined, and he

can then decide whether he will enter into an agreement at the

new rates, which in the case of an ex'sting subscriber wouM run

from quarter to quarter.

U.S.A.-Cable Dispute.—A decision was given in favour

of the company, on February 25th, in the action brought by the

Western Union Telegraph Co., against the U.S. Government, to

restrain the latter from interfering with the landing of a oible

at Miami, Florida.

—

Baily Miil.

Police Use Wireless.—Wireless telegraphic apparatus has been

installed at the New Y'ork police headquarters as a means of notify-

ing thepoliceof other cities concerning the movements of suspected

criminals. The messages will cover a radius of about 300 miles,

and transmission wUl tske place every evening from 6 p.m. tmtil

midnight.

Wireless D.F, Stations.—An Air Ministry Notice to Air-

men (No. 17 of 1921) gives a list of wireless direction finding

stations, together with the latitude and longitude of etich, the call

signal, wave lergfch, and other details. In the British Isles there

are nine stations, namely, at Amlwch, Rhyl, Berwick, Oarnsore,

Croydoa,Flamborough,Lzard,Malin Head, and Sea View ; in France

there are 16, the erection of five others being contemplated; in

Germany four ; and in Italy one. The notice contains full

instructions concerning the procedure to be u;ed wh->n commnni-
c iting with the station?.

—

The Times.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the para-graph indicatss

the issue of the Electrical Review /'« which the "Official

A'otice" appeared.)

OPEN.
Anslralla.—MsLBonENE.—April 19th. P.M.G. Tele-

phone switchboards (Schedule No. 1 670).* (February 2LVi )

April 27th. Victorian Riilway Commissioners, Spencer Street.

Caustic soda primary cells, complete (Contract No. 33,911).*

Bbisbaxe.—March 30th. P.M.G. 's Department. Switchboard

apparatus and parts.*

Ballinrobe.—March 15th. Balliorobe Electricity Supply

C,\, Ltd. Erection of po'.es and overhead line in connection with

the electric lightiog supply. (See this issue )

Belgrade.— May 1st. The Commercial S cretary to

H.M. Legation at Belgrade has forwardei to the Department of

Overseas Trade particulars of a call for tenders by the Serb, Croat,

and Slovene Ministry of Public Works, for the erection of a power-

station, main conductors and transforming stations in connection

with an electrical scheme at Kostolac for the supply of energy to

Belgrade, Semlin, ic. Tenders should be addressed to the Director,

Ministry of Public Works, Belgrade. A translation of the specifi-

tion and conditions of tender, together with a plan showing the

disposition of the various stations and lines, may be inspected at

Room 4.^, Department of Overseas Trade, 35, Old Queen Street,

S.W.I. ^
Bradford.—Electric lighting installation at Great Horton

Wesleyan Schools. Mr. E. Ramsden, Cliffe MiUs, Great Horton,

Bradford.

Croydon.—March 7th. Electricity Department. Two
natural draught cooling towers. (February 18th.)

Dewsbnry.—Electric-light installation in branch shops,

Brewery Lane, Thornhill Lees, for the Dewsbnry Pioneers Indus-

trial Society, Ltd., Union Street, Dewsbury.

Dungatvan.—Co. WATEBFoaD. — March 10th. Dan-
garvan Electric Light and Power Co., Ltd. Wiring of consumers'

premises in connection with the electric lighting scheme. J. P.

Tierney & Co., consulting engineers, 44, Kildare Street, Dublin.

Edinbargb.— Parish Council. Supply of intercom-

munication telephore instruments and accessories for Craiglock-

hart Poorhou!e. Mr. R. T. French, Clerk, Parish Council Chambers.

Glasgow.—March 11th. Education Authority. Instal-

lation of electric lighting aid heating systems in a number of

schools. Schedules on application to Property Department, 129,

Bath Street.

Johannesburg. — M»rch 30th. Municipal Council.

Forty 50 h.p., 500 to 600-V tramcar motors. Tenlers to Town
Clerk. Muuioipal Offices, Johannesburg. A copy of the specification

may be seen in Room 48 of the D-parrment of Overseas Trade up

to to-morrow (Saturday), after whibh date it wiil be avaflable for

loan to firms in the provinoea.
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Leeds.—March 8th. Electrical work required in the

Education Committee's echoola for the year ending March .Slst,

1922. Architect, Education Department, Calverley Street.

Macclesfield.—March Uth. Cheshire County Asylum,
Parkside. Stores, includinf; electrical Koods, for six months.
W. G. F. Tingay, Clerk.

Mancbester.

—

April 4th. Electricity Committee. 33,000
and (i.fiOO-V ewitchgear, induction regulators, &c., for controllinfT

•nb-stntiona of Hrpe capacity. (February 18th.)

Perth. — ^Urch 2lEt. Electricity Department. One
1,000-kW, d.c, geared turbo-generator, with condensing plant.

(See this issue.)

PlymoDth.—March 7th. Electricity Department. Cast-

iron pipes, (See this issue.)

Rhondda.—April 5th. Electricity Department. A.c.

house service meters, cable, joint boxes, ic. (February 25th.)

Spain.—The War Minister 'has been authorised to invite

tenders for the supply of radio-telettraphic material for the first

Regimento de Telegrafos and the Batallon de Radiotelegraphie.
The estimated cost is 300,000 and 50J,000 pesetas respectively.

—

Beuter's Trade Seriire (Madrid).

Stockton-on-Tees-— March 9th. Electricity Depart-
ment. A.c. l.p. s%vitchgear. (February 25th.)

Urngnay.—Monte Video.—March 29th. State Power
House. Single and three-phase meters.*
March Slst. A telegram from H.M. Minister at Monte Video

(Sir C. C. Mallet, C.M.O.), to the Department of Overseas Trade,
states that general tenders are invited until March Slst for the con-
struction of the projected port works at Paysandn, for which an
expenditure of $280,457.30 has been sanctioned. The construction
of a dyke, the acquisition of electrical handling and lifting
apparatus, the extension of the mole and the construction of
anchoring grounds, are included in the scheme.

* A copy of the specification, &c., can be consulted at the Depart-
ment of Overseas Trade, 35. Old Queen Street, S.W.I.

CLOSED.
Australia.—Sydney.—Electricity Supply Committee.

BelglE

Eighteen 400-kVA transformers, in,08i. — Englisli Electric Co. of
Australia, Ltd. (recommended). —Tendtm,

inm.—No fewer than twelve firms—Belgian, French,
German and British—submitted tenders recently to the municipal
authorities of Schaerbeek, Brussels, for the supply of three static
three-phase transformers. The lowest tender was that of the repre-
sentatives of a German manufacturer, the Comptoir Generale
d'Electricite d'AUemagne, of Brussels, who quoted 18,753 francs
per transformer.

Government Contracts.— The following Government
contracts were placed during January, 1921 :

—

Admir.u-tv (Contract and Tukciease Dee'autmeni).
lialterj.—Fuller's United Electric Works, Ltd.
Carbon rods.—iMorg.in's Crucible Co., Ltd.
Secondary cells.—Fuller's United Electric Works, Ltd.
Electric Lighting at Rosyth.—G. E. Taylor & Co.
Motor generators.—W. H. Allen, Sons & Co., Ltd.
Switchgear.—Whipp & Bourne, Ltd.

War Office.

Distributing boards.—General Electric Co., Ltd.; W. Sanders & Co.

Air Ministry.

Storage Battery.—Pritchett & Gold, Ltd.
Electric mains.—Callender's Cable Co., Ltd.
Electrically-driven fire pump.—Allen, Sons & Co.

Post Office.
Telephone apparatus.—Sterling Telephone & Electric Co., Ltd.; Western

Electric Co., Ltd.
Telegraph and telephone cable.—British Insulated & Helsby Cables Ltd

Callender's Cable & Construction Co., Ltd.; W. T. Glover S: Co'
Ltd.; W. T. Henley's Telegraph Works Co., Ltd.; Johnson & Phillips
Ltd.; London Electric Wire Co. & Smiths, Ltd.; Siemens liros. it

Co., Ltd.; Union Cable Co., Ltd.; Western Electric Co., Ltd.
Lamp caps.—J. Hannan.
Casing and cover.—McGaw & Co.
Secondary cells.—Van Raden & Co., Ltd.
Telephone .ords.—British Insulated & Helsby Cables, Ltd.; Phoenix

Telephone & Electric Works, Ltd.
Cut-outs.—Johnson & Phillips, Ltd.
Ducts.—Albion Clay Co., Ltd.
Electro-mechanical 'gate locks, gate contacts, and lattice gates for lifts

at various P.O. buildings.—Medway's Safety Lift Co., Ltd.
Insulators.—De la Rue & Co., Ltd.
Electric lamps.—English Electric & Siemens Supplies, Ltd.
Laying conduit.—Grove Road, Burdett Road, and West India Dock

Road: Whittaker Ellis, Ltd. Harrow (Pinner Road): G. J. Anderson.
Hunton Bridge, Berkhampstead : H. Farrow. Manchester-Hyde-
aiossop and Oldham-Huddersfield (section 111): W. Turner (Ardwick)." tie-Durham (section III): Kettle & Son. Soulhampton-Totton ;

M:
W. Dobson
nufacture, supply, draw
Callender's Cable & Coi

& P*illips, Ltd. Leeds-Harrog;
Cable Ltd.

nd jointing cable,
" d. Londo

British In

—London-Barnet ;

-Brighton : John-
ulated & Helsby

Mouthpieces for telephones.—Crystalate Manufacturing Co., Ltd.
Power plant and electric lighting North Walsham relay station.—G. E.

Taylor & Co. Sub-contractors : For battery, Tudor Accumulator Co.,
Ltd. For engine and generator, R. A. Lister & Co., Ltd.

Power equipment, Dollis Hill Wireless Experimental Station.—Westminster
Engineering Co., Ltd. Sub-contractors : For induction motor, Lanca-
shire Dynamo & Motor Co., Ltd. For static transformer, Johnson
and Phillips Ltd. For auto-transformer st'artcS', Electrical App«aratus
Co., Ltd.

Electric .<rucks.—English Electric
, Co., Ltd.

Bronze wire^^Shropshire Iro'n Co>., Ltd.

'w Barnet
batteril-^,

jing d)n„.

ulated and
& Co.,

Helsby

Telephone exchange equipment.-^ Gelfait : VVestera £l«clric
Paisley : Automatic Telephone Manufacturing Co., Ltd. N
Peel-Conner Telephone Works, Ltd. Sub-conlractora : Ft

Tudor Accumulator Co., Ltd. For charging act and rii

motor, Crompton & Co., Ltd.
Ann.al.d copper wire— I. Bolton & Sons, Ltd.; British In

H.lsby Cables, Ltd.; Shropshire Iron Co.. Ltd.; F. Smith
incorporated in the London Electric Wire Co. & Smiths, Ltd

lid. copper wire—T. Bolton & Sons, Ltd.; British Insulated 1

Cables, Ltd.; Elliotts Metal Co., Ltd.; R. Johnson & Ncphc
Shropshire Iron Co., Ltd.; F. Smith & Co. incorporated in the

London Electric Wire Co. & Smiths, Ltd.; J. Wilkes, Sons & Mappl. -

beck, Ltd.
Galvanised steel wire.—F. Smith & Co., Wire Manufacturers, Ltd.

High Commissioner for India,

Electric battery.—Tudor Accumulator Co., Ltd.
Insulator cups.—Bullers, Ltd.; Edwardes, Bros.; Taylor, Tunniclifle and

Co., Ltd.
Insulators.—Bullers, Ltd.
Electric lamps.—General Electric Co., Ltd.
Meters.—Weston Electrical Co., Ltd.
Motors.—Lanes. Dynamo & Motor Co., Ltd.
Pelaphonc plant.—New Pelaphone Engine Co., Ltd.
Power plant.—General Electric Co., Ltd.
Switchboards.—British Thomson-Houston Co., Ltd.; General EU-ctric Cr,

.

Ltd.
Telephone apparatus.—Peel-Conner Telephone Works, Ltd.
Copper wire.—T. Bolton & Sons, Ltd.; Elliotts Metal Co., Ltd.; Shrop-

shire Iron Co., Ltd.; F. Smith & Co., Ltd.
G.i. wire.—F. Smith & Co., Ltd.

Crown Agents for the Colonies.

Cable.—British Insulated & Helsby Cables, Ltd ; W. T. Glover & C.> .

Ltd.; W. T. Henley's Telegraph Works Co., Ltd.; Western Elwint
Co., Ltd.

Copper wire cable.—Hooper's Telcgxaph & I.R. Works, Ltd.
Electric lamps.—Metropolitan-Vickers Electric Export Co., Ltd.

Insulated wire.-Hooper's Telegraph & I.R. Works, Ltd.

Jointing materials.—W. T. Henley's Telegraph Works Co., Ltd.

.Switchboard materials.—Siemens Bros. & Co., Ltd.

.Switchgear.-Metropolitan-Vickers Electric Export Co., Ltd.
Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co.
Telephones.—British L. M. Ericsson Manufacturing Co., Ltd.

Transformers.—Metropolitan-Vickers Electric Export Co., Ltd.

H.M. Office of Works.
Engineering services.—Electric lift, National Portrait Gallery: MeJwn»'s

Safety Lift Co., Ltd.

London. — Stepney.—Electricity Supply Committee.
Accepted :

—

One li-ton Garrett patent electric vehicle, £1,0(». — Agricultural and
General Engineers, Ltd.

Coal—8,000 tuns Seghill/Hastings nuttv smalls, 43s. 6d. ton.—E. Foster 4 Co.
Cable—250 ft. -3 sq. in.. 220 fds. '26 sq. in. e.h.p. 8-core cable, and 440 yds.

•a sq. in. t c.l.«. cable.—W. T. Henley's Telegraph Works Co., Ltd.

\ mile troughs and covers, £126.—Sutton & Co.

Bethnal Gbben.—Electricity Committed. Accepted :

—

M •20-amp., 24 -lO-amp. 2-'200-amp. meters (total), f345.—Metropolitan-
Vickers Electrical Co., Ltd.

Manchester.—Electricity Committee. Accepted :
—

Cable—British Insulated A Helsby Cables, Ltd ; Western Electric Co , Ltd.

;

motor-driven pumping plant for Barton power-station, Mather A Piatt,

Ltd.: sub-contractors :Valve8,Glentield & Kennedy, Ltd.; oil switches,

G. Ellison; switchgear, Metropolitan-Vickers Electrical Co., Ltd.

Nelson.—According to the Manchester Daily Despatch,

the Town Council on Tuesday discussed the leltia' of a tender for

tram crossings and points to the Anglo-Belgian I nprovement
Corporation. As chairman of the Tramways Gommutee, Al lerman

Cooke said the price was 50 per cent, lower than the lender of any
English firm. It appaars that the representative of the firm, on
submitting the tender, said a deputation of their workpeople had
waited on them and agreed to work the full six diys a week,

including Saturday afternoons, without demanding overtime.

This was one reason why Belgian firms were able to undercut.

Portrnsh.—Urban District Council. Accepted :

—

Plant for electricity supply, £13,598.—Messrs. Curran.
Building generating station, £1,653.—Cochrane i- Elliott.

Salford.—Electricity Committee. Accepted :
—

L.p. single paper-insulated, lead-covered cable, £332 ; 4-core l.p. cable,
£980. - Pirelli-General Cable Works, Ltd.

L.p. twin paper-insulated, lead-covered cable, £2411 : l.p. concentric paper.
insulated, lead-covered cable, £1163; e.h.p. 3-core, paper-insulated,
lead-covered cable, £347. -W. T. Glover & Co., Ltd.

D.o. switchgear for l,O0O-kW rotarj- converter at Blackfriars Bib-station,
£444.—Bertram Thomas.

FORTHCOMINQ EVENTS.

Birmingbam and District Electric Club.—Friday, March 4th. At the Grand
Hotel, Birmingham. At 6.45 p.m. Annual dinner.

Saturday, March 12th. Paper on " Common-sense Methods of Record-
ing Costing and Progress in Shop Management,"' by Mr. H. C. Young.

British Electricai Development Association (inc.).— Friday, March 4th.

At the Offices of the British Electrical and .\llied Manufacturers' Associa-
tion, 36, Kingsway, W.C.2. At 12 noon. Adjourned first annual general
meeting.

iDStltation ol Mecbanical Engineers.—Friday, March 4tb. At the Institu.
tion, S'orey's Gate, S.\N'. At 6 p.m. Paper on "De-gassing and Puriflca*

tion of Boiler Feed-water," by Mr. P. Kestner.

Royal Institution of Great Britain.—Fri lay, March 4th. At Albemarle
Street, Piccadilly, W. At 9 p.m. Lecture on " Severn Orossingi and
Tidal Power," by Mr. W. A. Tait.

Saturday, March 5th. At 3 p m. Lecture on *' Electricity and
Matter," by Sir E. Rutherford, F.R.S. (Lecture I.)

Royal Society of Arts.— Monday, March 7th. At John 8treet, Adelpbi.
At 8 p.m. Cantor Lecture : "X-Rays and their Industrial Applications,"
by Major G. W. C. K^ye.

Chief Tecbnical Assistants' AssociatioD. — Saturday, March 5tb. At
Anderton's H^'tel. IMect SLreet, K-C- At 3 p.m. Annual general meeting.

Salford Technical pnil Engineering Society. — Saturday, March 6th.

At the R 'jal Teclmic-il College. At 7 p.in Paper on "The Barton
Electric Power Station." by Mr. S. L. Pearce.

Institution of Post Office Electrical Engineers (London Centre).—
Monday, M»rcb 7th. At the Royal Societv- .if Arts, John Stre'et, Adelpbi,
W.c At 6 30 p.m. Paper on " The Relay System of Automatii:
Switching," by Mr. H. Dipple
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Society of Engineers.—Monday, March 7th. At Burlington House, Picoa-

dillT, W. At 5.30 p.m. Pap'jr on " Some Modem Engineering Practice in

America," by Mr. R. \V. A. Brewer.

Uaiversity of London.—Mondav, March 7th; Wednesday. March 9ih, and
Kridav, March Utb. At the Institution of Civil Engineers, Great Qeorge
Siree', S W. At 6.30 p.m. I/ectures on " Recent Engineering Works in

Italy," by Prof. Luigi Liiggi, Professor of Hydraulic Consiruc ion in the
Uni've-sity of Rome.

Institution of Civil Engineers.—Tuesday, March 8th. At the Institution,

Great George Street, S.W. At 5.31 p.m. Paper on " The Amritsar Hydro-
electric Irrigation Installation," by Mr. S. Leggett.

Electricity District Inquiry.—Tuesday, March 8th. At Liverpool. R sumed
inquiry by the Electricity Commissioners into the Mersey and West
Lancashire District.

Association of Engineers-in-Charge. — Wednesday, March 9tb. At St.

Bride's Institute, Bride Lane, E.C. At 7.30 p.m Paper on "The
Economic Utilisation of Exhaust Steam," by Mr. A. J. Assheton.

Institute of Cost and Worlis Accountnnls.—Wednesday. March 9th. At
the Institute of Patent Agents, Staple Inn Buildings, W.C. At 7 p.m.
Lecture on " Economics in Relaiion to Casting." by ;\Ir. W. Grainger.

lostitute of Metals.—Wednesday and Thursday, March 9th and Kth. At
the Institution of Mechaiicil Engineers, Storey's Ga'.e. Westminster.
Annual general meeting.

Maocbester Wireless Society.— Wednesday, March 9th. At the Man-
chester College of Technology, Sickville S.reet. At 7. '10 p.m. Lecture on
"The Constructioa of Elec ric Motors," by Mr. R. Haliam.

National Association of Supervising Elettriclaos.—Wednesday, March 9th.

At ti.3J p.m. At St. Brido's Institute. Bride Lane, E.C. Diicusainn on
"Gas V. Eleclr-city." Opened hv Mr. F. W. Go.dcQOUgh and Mr. W. A.

Gil'ott.

Association of Engiaeering and ShipbuUdiog D/aushtsDien (York
Tecboical Sectioa'.-Thuridav, March l.th. At 7. 6 p.m. At the Priory

Street Higher Grade School, York. Paper on " Wireless Telegraphy," by
Mr. E. Bickhous-.

Belfast Association of Engineers.—Thursday, March 10th. At the Muni-
cipal Technical Institute. At C.15 p.m. Paper on "Technical Training
for Industry," by Mr. A. P. M. Fleming.

Chelmsford Engineering Society. — Thursday, March 10th. At the East
-Anglian lustitute of Agricu ture At 7.15 p.m. Paper on " Ba I and
Roller B;aiings," by -Mr. T. W. Cooper.

InstUntion of Electrical Engineers. — Thursday, March 10th. At the
Institution of Civil Engineers, Great George Street, S.W. At 6 p.m.
Lecture on "Magnetic Susceptibility of Ljw Order." Lecture III

—

" Practical Applications," by Prof. E. Wilson.
Students' Section.—Friday, March 11th. At King's College, Strand,

W.C. At 6. '30 p.m. Paper on " Some Recent Developments in Converting
Machinery for Small Sub-stations," by Mr. J. A. Broughall.

Western Centre.—Monday, March 7th. At the Sjuth Waes Institute

of Pligineers, at Cardiff. At 7 p.m. Lecture on • The Pio.spects of Elec-
tricity in Agricultural Centres," by Mr, W. Kerr.

Nortb-Midlaad Centre.—Tuesday, March 8th. At the Hotel Metro.
pole, Leeds. At 7 p.m. Ordinary meeting.

Nortb-Western Centre.—Tuesday, March 8th. At the Engineers'
Club, Mancheste-. .At 7 p.m. Paper on "Electric Driving in the Paper
Mill on Heat-economy Lines, " by Mr. A. B. Mallinson.

Scottish Centre. -Tuesday, March Sth. At Princes Station Hotel,
Edinburgh. At 7 p.m. Lecture on "The Long-distance Telephone
System of the United Kingdom," by Sir W. Noble.

Scottish Centre (Students' Section).—Friday, March 11th. At the
Royal Technical Co lege, Glasgow. Paper on " Machinery Operat ons in

Automobile Construction," by Mr. K. J. Hird.

Edinburgh Electrical Society.—Friday, March 11th. At the Philosophical
Institute. At H p.m. Apprentices' night. Short j^apets ou " Every-day
Work" for the S.iciety's prize.

Junior lastltntion of Engineers.-Friday. March 11th. At 39, Victoria
Street, S.W. At .S p.m. Lecturetta : "Electrical Drive in the Cotton
Trade," by Mr. A. T .McQuire.

Physical Society of London.-Friday, March 11th. At the Imperial College
of Science. South Kensing'.on, S.W. At 5 p.m. Si.xth Guthrie Lecture;
"Some Kecent Applica'ions of Interference Methods, " by Prof. A. A.
Nicholson, University of Cnicago.

NOTES.

The New Sessions Honse of the L.C.C.—V\'e regret that

iu our referetice to the four-contact suspension of the large

fittings, in our last issue, the makers' name wa9 incorrectly stated
;

it should read " The London Electric Firm."

Sammer Time.—Mr. Shortt stated in the House of

Commons on February 2.Srd that the Government proposed to

ifitroduce summer time this year from midnight on Saturday-
Sunday. April 2nd—3rd, to midnight on Sunday-Monday, October
2nd—3rd.

Summer-time will be re-established in France on the nieht of

March 4th, and all restrictions on the use of electricity -tvill then
be removed, sayi the B.iihj Telegraph.

Twenty-Four Hours' CIocli.— Mr. Shortt (Home
Secretary) informed the House of Commons on February 22nd that

the Government had decided to take no steps at present with
reference to the adoption in general use of the 24 hours' clock

system.

Service Notes.—Seven mechanist electricians with a

knowledge of -wireless telegraphy are required for the IniJian

service—a two years' engagement, 350 rupees per month, free

quarters or allowance in lieu thereof, free medical attendance, and
free passage outwards.

'Warrant-electrician W. G. P. Whiting has been posted to the

battleship Iron Buhe, from the Sth inst. 'Warrant-telegraphist

C. C. France has been posted to the Iron Dule for service with the

squadron of which she is the flagship.

B.T.H. Wireless Apparatus.—With reference to our
not'ce of the B.T.H. Co.'s etmd at the Efficiency Exhibition a";

Olympia (page 232 of our February 25th issue), we have been asked
to correct the statement that the portab!e wireless telegraphic

receiving set that was shown " needed an aerial." The main feature

of the Set is that messag'es can be received in any reaaonably q'niet

room withonl the aid of an aerial.

" A Question of Ethics."— As we ^o to press the
following letter has come to hand :

—

" I have read with interest W. A. Moore's letter in your issue of

February 25th ; but, in view of the fact that the page number of

the write-up appeared in the ailrertisement, I am afraid your
explanation in the footnote dees not carry much weight. If there
was no connection whatever between the advertisement and the

write-up, and no knowledge on the editorial side, I can only con-

gratulate the advertisers on their apparent uncanny foresight in

fixing the correct page number in the news columns.

" W. MAHONEi'. "

" J/urr/t 2nd, 1921.

The matter is really very simple. Both the editorial and the
advertisement pages pass through the hands of our foreman
printer, who, of coarse, knows the numbers and contents of all of

them. We understand that the copy for the advertisement in

question was received at the last minute and hurriedly forwarded
to him without critical inspection, and he inserted the page
number without instructions to do so. The advertisement manager
and the editors knew nothing about the matter till after

publication.

Electrical Engineers' Reunion.—No. 5 Company London
Electrical Royal Engineers (T.F.) will hold their annual dinner at

Queen's Hotel, Leicester Square, on Saturday, March 19th. Parti-
culars may be obtained from the Secretary, Mr. G. Pressy, 3,

Rugby Road, Chiswick, London, W.4.

The Geo. Montefiore Endowment.—The next awards in
connection with the above endowment, detaUs of which were given
in our pages some months ago, will be made this year. A prize or
prizes not exceeding 20,C00 fr. in value will be awarded ftjr the
best paper or papers, which must have been prepared within the
last three years, and may be in French or English, dealing with
scientific developments or improvements in the technical applica-

tions of electricity. The closing date for entries is April 30th
next, and the offices of M. le Secretaire Archiviste de la Fonda-
tion Geo. Montefiore, are at Rue Saint-Gilles, 31, Li(;ge, Belgium.

A Gas Comedy.—Because of the poor gas supplied, says

the Dailij Mail, Middlesex County Council has agreed to install

electric light at the gas-meter testing; station at Edmonton to

enable the inspector to do his work.

Trains on Fire.—According to the Daily Mail, five

trains were involved and nine carriages destroyed in a fire at the

Caledonian Railway Co.'s cleaning sheds, Glasgow. Several carriages

were drawn out of the danger zone by engines. Some of the
destroyed carriages had only arrived from London the previous

night. The fire spread rapidly owing to the explosion of gas
tanks.

The sting is, as often happens, in the tail. Electrically-lighted

trains are not liable to explosions.

Appointments Vacant.—Shift engineer (£314), meter
fixer CSOs. 4d.), for the Eccles Corporation Electricity Department

The Three-Shift System in the Cable-Making Industry.
— According to The Eleiirun, the National Joint Industrial Council

for the Cable-Making Industry has decided to recommend to all

factories where overtime is being worked, the introduction of the

three-shift system.

Fatality.—While repairs were being carried out to the

chimney stack of the Lister Drive Power Station, Liverpool, a
steeplejack, supposed to have missed his footing on the scaffolding,

fell a distance of from 80 to 100 ft. and was killed instantly.

Educational.—University of London.—A course of

six public lectures on " Recent Engineering Works in Italy," will

be given at the Institution of Civil Engineers, Great George
Street. S.W., by Prof. Luigi Luigfri, D.Sc, M.Inst.O.E., Professor

of Hydraulic Construction in the University of Rome, at 5.80 p.m.,

on March 7th, 9th, 11th, I5th, 16th, and 18th, 1921. The subjects

dealt with will ba :—Sanitary Engineering and Water Supply
;

Agricultural Hydraulic Engineering ; Industrial Hydraulic
Engineering (Hydro- Electrical Power Development in the Alps

and Apennines, Applications of Electricity to Steel and Copper
Refining Works, Chemical Engineering 'Works, Ttilisation of

Volcanic Heat for Steam Raising) ; Transportation Engineering

(Italian Canals, Roads, Railways, and Air Transport).

The lectures, which will be given in English and fully illustrated

with lantern slides, are addressed to advanced students of the

University and others interested in the subject. Admission will

be free, without ticket.

In view of the age-long pre eminence of Italian engineers in

hydraulic engineering, this course is sure to be of the greatest

interest and value to British engineers.

An Auto-Pram.—We are informed that the Rev. Percival

Mackenzie, of Forest Hill, is responsible for the invention of an
auto pram. He has fitted an electric motor, made from a self-

starter taken from a motnr-car, to his children's perambulator.

The motor is fed from a battery of accumulators, and is so geared

that while there is it is stated, no danger of breaking the speed

limit for perambulators on the level, it will climb a hill with ease

and save nurse having to exert herself unduly. Afflxeid to the side

of the pram in a conspicuous position is a motor licence I
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INSTITUTION NOTES.

Institution of Electrical Engineers. -Sumjier Mbeti.n-o —With
reference to our last week's note on this subject, we are in'ormed
that the first two dajs will be spent in Glasgow, when visits will

be paid to the new power station at Dalmarnock, and to works
and other places of interest. There will also be papers on that

power station and on the hydroelectric power resources of

Scotland. Arranpements have bjen made for a Clyde trip on
June 8th. On the iUh the party will proceed by special tiain to

Fort William or Banavie (Inverness Canal), and on the following

day a steamer will take the visitors down Loc;k Linnhe to Kin-
loehleven, where the hydro- electric installation of the British

A'aminium Co. will be visited. In the afternoon the steamer will

continue its journey southwards and land the party at Oban,
where the visit will end on Friday evening, June 10th. The
journey to Fort William and thence to Oban will give an oppor-
tunity of seeing the most magnifi.cnt scenery of the Western
Highlands.
The December, 1920, issue of the Institution /nwrna? contains,

intfr alia, particulars regarding the Membership Advisory Com-
mittee for India, of which Mr. J. W. Meares (.Simla) is chairman
and Mr. C. C. T. Eastgate (Lahore) is secretary. It also contains
a complete list of the members of the 12 Committees appointed by
the Council for 1920-21, and of the representatives of the Institu-

tion on other bodies.

North-Western Centre.—A meeting of the members of this

Centie was held on February 22nd, Mr. Julius Frith presiding.

Mr. E. A. Watson read his p.iper on "Magnetos for Ignition Pur-
poses in Internal Combujtion Engines," which he freely illustrated

with lantern slides. In the d:30U8sion, the chairman, Prjf. E. H.
Crapper, Dr. Garrard, and Messrs. G. A. Cheetham, J. W. Naylor,
H. D. Symons, D Paton, and Sills took part.

Wireless Sectio.^i.—A meeting of the Wireless Section will be
held on Wednesday, March 16th, at 6 p.m., at the Institution of
Mechanical Engineers, Storey's (jate, Westminster, S.W., when the
following papers will be read and discussed :—" On the Effect of
Electron Emission on the Temperature of the Filament and Anode
of aThermionicValve,"byG. Stead, M.A. ; and "On Some Thermionic
Tube Circuits for Relaying and Measuring, " by Miss W. A. Leyehon
and Dr. W. H. Eccles.

LivEBPooi, Sub-Centre op the North-Western Centre.—
Mr. G. A. Juhlin read his papsr on " Temperature Limits of Large
Alternators," before the Liverpool Sub-Centre, on February 28th. In
opening the discusnon which followed, Mr. Hollingeworth welcomed
the paper from tha user's point of view, and thought that, in general,
supply engineers were not adver.se to the installation of tempera-
ture detector.), as he was of opinion that they had everything to
gain. Also the general installation of detectors would aid both
manufacturers and the users.

Mr. Teago thought that the temperatures mentioned were not
revolutionary, and suggested that the temperature should be
measured on the end windings rather than in the core, since the
end windings repreiented the weakest spot.

Dr. Marchant suggested an interesting device for determining
the temperature with the aid of a potentiometer. Mr. Malpas
pointed out various difficulties that he had come in contact with,
and a few questions were asked by Mr. Rettie ; finally Mr. Juhlin
suitably replied,

National Associailon of Supetvlslng Electricians. — On
Wednesday next, March 9th, there will be a discussion on
"Heating, Power, Lighting, and Cooking -Gas v. Elpctricity "

;

Mr. F. W. Goodenougb, nominated by the British Commercial
Gas Association, will present the ca5e for gas, and Mr. W. A.
Gil!ott, nominated by the British Electrical Development Associa-
tion,_ will be the advojate of electricity. Mr. J. S. Highfield,
president, will occupy the cba'r, and a lively discussion may be
anticipitea. The address of the Hon. Secretary of the N.A.S.E. is

83, Deodar Road, S.W. 15, and we have no doubt that he would be
pleased to send tickets to electrical engineers who would like to
hear the debate and who app'y to him for them.

The Royal Society—On February 17th a paper wa3 read by
Dr. C. Chree, F.RS., on "A Comparison of Magnetic Declination
Changes at British Observ.itories." Prof. H. M. Macdonald, F.R S.,
read a pap?r on " The Transmission of Electric Waves Around the
Earth's Su-face."

Portsmouth Rotary Club On February 22nd, Captain W. H.
Upton- Marshall R.E.(T.), M.LEE., M.I Mech.E., read a papar to
the members of this club on " How Electricity Helped to Run the
War, and Its Future Possibilities as a Civilising Agent. ' Having
broadly covered his subject, the speaker referr<=.d to the re-
orga -ligation of electricity supply. He passed some severe critic'sm
on the Portsmouth Electricity Department, whose generating costs,
he said, were double those of any other station of compirable size
in this country. He sketched a supply scheme for Portsmouth and
its env.ions, suggeiting the erection of a large generating station
at Hilsea, which occupies a favourable position as regards coal and
water supplies.

Association of Mining Electrical Engineers At a m'-eting of
the West of Scotland branch of the Association, at Glasgow, on
February 18th, Mr. F. Anslow presiding, a paper was read b^t- Mr.
S. Burns, of New.jastle, on "The Choicj of a Small Electric
Winder." During the discussion which followed the reading of
the papar, Mr. F. Anslow. the president, rem.irked that electric
winding wa« now bejond ihe realnn of speculation. That cleared
the.^ay for complete eleo'.rifioation, which was a matter ' of
national importance.

Society of Engineers (Incorporated).—At the meeting in the

Apartments of the Geological Society, Burlington House, W., on

Monday, March 7th, at 5.30 p.m., a paper will be read on "Some
Modem Engineering Practice in America," by Mr. Robert W. A.

Brewer, A.M. Inst.C.E. Thesubjeotsdealt with will include the con-

struction of large concrete-line 1 oil reservoirt, the manufacture of

vacuum valve amplifiers for wireless telephony, aad the Cottrell

process of p ecipitation of smoke and fumes.

A New Wireless Society.—At arecent meeting held at the Wimbledon
Technical Institute, at which Mr. H. Nutton. A.M.I. E.E ,

presided,

the formition of a wireless society for Wimbledon and district was
decided upon. Mr. W. A. Harwood, Principal of the Institute, was
elected president, and Mr. W. G. Marshall, 1-^, Warren Road,

Merton, S.W., as the hon. secretary. Monthly meetings are to be

held, and the first will take place to morrow, March 5th, when the

President will deliver the opening address.

Edinburgh Electrical Society.

—

Xt a meeting held on February
25th, a paper on "Telephone Troubles" was read by Mr. J.

McEwan Brown, of the Government telephone service. The paper

advoca'ed first a thorough knowledge of the principles and
functions of telephonic apparatus, and then a systematic

division of an installati >n with sections for fault tracing. The
most common failures and the measures taken to cure them were

described. An interesting di-cussion followed.

OUR PERSONAL COLUMN.
7%$ BdUori invit$ eltotrioal tnginurt, whtthar oonntottd wUK tht

Uohnioal or tht oommeroial tid> of tht profeiticn and indiutry,

also tltotrio tramway a/nd railway ofieialt, to kttp rtadtri of tht

ElJiOTBiaAIi Rbtiiiw potted at to their movementi.

At a conference of the district engineers of East Anglian Elec-

tricity, Ltd , Mr. a. E. Ilifpe, the district manager for the Waveney
Valley, was presentei with a silver cigarette cise by the directors

and staff, on the occasion of his resignation from the company to

take up his duties in the Domestic Heating and Cooking Depart-

ment of the Metropolitan-Vick rs Electricil Co., Ltd. Mr. Napier

Prentice made the presentation.

Messrs. H. W. Smith & Co. (1920), Ltd,, have engaged Mr. D. C.

Jewell, who was for a long time with Messrs. Sir W. Armstrong,

Whitworth & Co., Ltd., at their Elwick Works, as their representa-

tive for the Noith-Eastern Counties.

Stepney Borough Council General Purposes, Staff, and Education

Committee, having further considered the reference from the

Electricity Committee that the salary of Mr. A. J, Sqdire, deputy

(commercial) manager ba increased to that paid to Mr. Young, the

resident electrical manager (excluding the value of Mr. Young's

emoluments), entirely concurs in the recommendation. Mr. Young's

-present salary is at the rate of .*m7 per annum.
Chesterfield Town Council has increased the salary of Mb. W. A.

TOPPIN, general assistant engireer in the electricity and tramways
department, to £547 a year, without prejudice under the Civil

Service awards.

Sir Ernest V. Hiley has resigned the chairmanship of the

Metropolitan Carriage. Wagon, and Finance Co. He still retains

his position as a director of the company, and his resignation as

chairman has nothing whatever to do with Messrs. Vickers, Ltd,

It is stated to be purely a domestic arrangement in the management
of the Metropolitan Co.

Mr. Lincoln Chandler has been re-appointed managing
director of the Metropolitan Co., a position which he relinquished

12 months ago.

Mr. H. E. Mortimer his resigned his position a? contracts

engineer with Messrs. Edmundson's Electricity Corporation, Ltd.,

and has joined the Board of Messrs. Baxter & Gaunter, Ltd.,

819, Tottenham Court Road, W. 1.

Prof. William A. Bone, F.R S,, Professor of Chemical Tech-

nology at the Imperial College of Science and Technology, South
Kensington, underwent a serious operation last week, and is at

present passing through a critical period of recovery. He has

cancelled all his engagements.

Sib John Moxash has been appointed chairman of the Elec-

tricity Commissioners, under the Australian State Electricity

Commission Act, at ,£S,000 per annum, for s^vea years, The other

Commissioners are :—Prof. T. R, Lyle, Mr. G. Swinburne, and Sir

Robert Gibson, for seven yeirs, at £500 per annum each.

Obituary.—Mr. C. Surman.—We regret to record the death of

Mr. Charl-.s Surman, who up to his retirement was chief super-

intendent of telegraphs at the Liverpool General Post Office.

Mr G. R, Peers.—We learn that the death of Mr. G. R. Peers,

which we announced a fortnight ajo, occurred suddenly from
heart-failure in Oxford Street. The deceased gentleman was author

of a book ' Electricity made Plain."

Mr. R. M. Rbid.—The death occurred on February 20th, of Mr.

Robert Moffat Reid of the firm of Reid & Co., electricians, of Ayr,

He was 74 years of age.

Will,— Referring to the will of the late Dr. C. A. MerciEb, of

Bournemouth, The Times states that in drawing up his will Dr.

Mercier believed that considerable sums might accrue to him or to

his estate after his death from his share in the " Wolfryn
profiess" for theelectrifioation-Of seedi fdr frheatgfowing. Wx
estate is now valued :or probate at £ t,&99. • "
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NEW COMPANIES REGISTERED.

Luminor Signs (British), Ltd. (173,368).—Private com-
pany. Registered l-ebruary 2oth. Capital, £10,000 in £1 shares. To adopt
an agreement with E. Berlron, and to carry on the business of advertising

agents and contractors, manufacturers of displayed signs, letters or designs,

or the exhibiting, lighting or movement thereof. The first directors are: A. J.

Henderson, Henwick, Ray Park Avenue, Maidenhead; Lieut.-Com. H. H.
Tatham, R.N. (retd), 54, Beaufort Mansions, S.W. 3; D. A. Edwards, North-
cote House, Minst.^r Road, N.W. (director Kendal Mills 5i Co., Ltd.). Regis-
tered ofRce: 128, Jemiyn Street, .S.W.I.

Tliree Star Accumulators, Ltd. (173,287).—Private com-
pany. Registered February 22nd. Capital, £3,000 in 10s. shares. To carry on
the business of mechanical and electrical engineers, manufacturers of batteries,

cells, accumulators, electrical and magnetic machinery, &c. The subscribers

(each with one share) are- L. J. Latey, 8, Serjeant's Inn, E.C. 4, solicitor;

\V. G. Saville, 8, Serjeant's fnn, E.G. 4, clerk. P. Abrahams signs as

"director." Registered office: 54, l^edcross Street, E.G. 2.

J. B. Midgley. Ltd. (173,285).—Private company. Re-
gistered February 22nd. Capital, £500 in £1 shares. To carry on the busi-

ness of electricians, electrical and mechanical engineers, manufacturers and
workers of and dealers in electricity, &c. The first directors are : J. B.

. Midglev, 205. Hampton Road, Twicltenham, S.W.; J. J. Tanner, 205, Hampton
Road, Twickenham, S.W. ; F. Johnson, 20". Hampton Road, Twickenham,
S.W. ; P. E. Gallogher, 207, Hampton Road, Twickenham, S.W. Secretary :

P. E. Gallogher. Registered office : 26, Caledonian Road, Iving's Cross, N. i.

OFFICIAL RETURNS OP ELECTRICAL

COMPANIES.

Wigan Electro-Metallurgical Works, Ltd.—Particulars of
£1,600 debentures authorised FeSruary 1st, 1921; whole amount issued;

rharged on company's undertaking and property, including uncalled capital.

Glantawe Electric Supply Co., Ltd. (112,615).—Capital,
£15.000 in £10 shares. Return dated September 23rd, lfl'20. All shares taken

up and fully paid in cash. Morgages and charges: Nil.

CITY NOTES.

The In their report for 1920 the directors

Underground give the following particulars relating to

Electric Hallways the associated operating companies. The
Co. ol London dividends, &c., of the various companies

Ltd. have already been announced.

1920 + or -
Total passengai-s carried 1,486.588,772 -1-110,243,699

Total car and omnibus miles ... 178,735,418 -1- 19,208,525

Gross earnings of the Bailway,
Tramway, and Omnibus Com-
panies associated with the
undertaking

Expenses, including interest, ren-

tals and other fixed charges and
reserve.'* for contingencies and
renewals

£ £
14.844,707 + 2,440,077

14.131,370 + 2.5'24.933

713,337 - 84.856

138,518 - 13.052
Balajices brought forward from last

year's accounts

Balance, being amount available for

Dividends and Further Reserves £851,855 - 97,908

The report states that delivery of the 140 additional cars

which Were ordered last year by the Metropolitan District

and the Ijondon Electric Railway Companies has been com-
menced, and the cars are being put into service. Seventy out

of the 72 cars constituting the London Electric and London
and North-Western Railway Companies' joint rolling stock

for the service to Watford have also been deUvered aad are

being put into service. The electrification of the Ealing and
Shepherd's Bush line of the Great Western Railway was com-
pleted during the year, and the trains of the Central London
Railway commenced running into Eahng Broadway on August
3rd, 1920. The Metropolitan Electric and London United
Tramway Companies have reconstructed further portions of

their permanent way. and the former company has established

additional through running over the tramways of the London
County Council to Liverpool Street and Bloomsbury.
The company's issue of 5 per cent, three year secured notes

matured during the year. A new issue of f700,000 6 per cent,

three year secured notes, was made on March 20th, 1920, and
the maturing notes were paid off accordingly. Referring to the

increased fares introduced during the year, the report says that

the effects of the increases, and of the cancellation on the date

on which they were put into operation of the financial ar-

rangements which had existed between the Government and
the Metropolitan District Railway Co. during the war, were
felt only during the last three months of the year under
review, whilst increased working expenses prevailed through-

out the year. The directors of the operating companies report

that further experience of the result of the new fares is neces-

sary beftjre it will be possible to say definitely whether they
will be sufficient to provide for working expenses, efficiently

maintaining and renewing the various undertakings, and a

reasonable return on the capital of the companies, hut that.

so far, the results are up to their expectations. Some of the
operating companies requhe additional capital for improve-
ments and additions, and the improved financial position

which it is hoped will result from the new fares should make
it possible for them to raise the money required for these

purposes when a favourable opportunity occurs. To ensure
the better working of the undertakmgs, the directors of the
operating companies have completed and brought into being
a scheme of reorganisation of the administrative staff. Under
this scheme Mr. H. E. Blain. C.B.E., and Mr. Prank Pick
have been appointed assistant managing directors to the seve-

ral operating companies, and Mr. Z. E. Knapp has been
appointed director of construction to the four railway com-
panies. These gentlemen have for a number of years been
associated with the management of these undertakings.

Various consequential changes have been effected, all of

which will be to the. utlvantage of the companies concerned,

and should result in the more successful operation of the

several undertakings.

The Hon. A. H. HoUand-Hibbert pre-

North London sided at the meeting of the North London
Railway Co. Railway Co. on February 14th. In mo-ving

the adoption of the report and accounts,

he said that the line had held its own, despite competition.

They had carried 6,000,000 more passengers, and as a result

of increased fares and more passengers they liad taken f61,500
more money. That was most encouraging when they com-
pared the position with the black years from 1902 to 1908,

when they were faced with a daily falling off in traffic. In
a great measure the change was due to the electrifying^ of

the hne, which provided a quicker and more attractive service.

They were able to declare the same total dividend as last

year, were putting £10,000 to the general reserve, bringing

that up to £155,000, and were carrying forward £14,500, as

compared with £13,000. With regard to the future, anyone
who had been misguided enough to think that when Govern-
ment control was over the path of the railways would be
smooth had been rudely undeceived.—Finonci'aJ Times.

At the annual meeting, Mr. P. H.
Northampton Thornton, who presided, said that the work-
Electric Light ing of the new generating station in the

and Power first complete financial year had resulted

Co., Ltd. in a saving of no less than 10,700 tons of

coal, as compared with the old generating

station. In view of the demand for electricity, particularly

when they were able to extend to Wellingborough and Eush-
den, they had decided that it would be necessary to double

the capacity of the Hardingstone generating station. The
revenue from the sale of energy had increased by £22,171.

partly due to a 16 per cent, increase in supplies and partly to

the increase in tariff. Referring to the proposed extensions

to Wellingborough and Rushden, Mr. Thornton said that in

February last, at the suggestion of the Electricity CommiB-
sioners, they reopened the original application for power*

to supply in Wellingborough and Rushden under the Electrio

Lighting Act, and they arranged for a meeting between the

representatives of the company and those of the Northampton-

shire County Council in London in May last, at whichboth
sides were heard, but owing to the continued and persistent

opposition of the County Council, when the Commissioners

gave their decision later in the year, it was to the effect that

it would be necessary for the company to make a fresh ap-

plication under the new Electricity (Supply) Act, 1919, which
gave the Commissioners much greater power to deal with casM
of this kind. The application was now proceeding, but it

was a much more lengthy process than under the 1909 Act.

The report for 1920 shows that the gross

Charing Cross, earnings of the West End undertakings

West End and were £311,045, against £265.856 in 1919,

City Electricity and the expenses, excluding depreciation.

Supply Co., Ltd. were £208.214, against £167,242. The net

earnings were £102.830, against £98,614.

Including £8,002 brought forward and interest accrued for

19'30 £6,387, the total available is £117,220. Debenture in-

terest requires £17,829; to depreciation £22,000; preference

dividend £18,000 ; 8 per cent, on the ordinary shares £32,000

;

to general reserve (income) account £15,000; carried forward

£12,391. Connections to West End mains equivalent of

823,251 (30 watt) lamps (lighting 479,612, heating 94.786.
,

motive power 248,853 (10,007 h.p.).

The gross earnings of the City undertaking were £418,746,

agamst £331,323 for 1919; expenses £355.062. against £273,722;

net earnings £63,685, against £57.601. Including £7.218

brought forward there is £70.902 available. Interest on de-

benture stock. &i per cent, five-vear secured notes, loans, and

advances £38,4U; preference dividend £18,000 ; £10,000 to

general reserve; £4,491 carried forward. Connections to City

mains equivalent of 913,259 (30 watt) lamps (lightmg 347,156,

heating 151,003; motive power 413,100 (16,693 h.p.)).

The duectors in the early part of the year 19'20 decided to

carry out certain alterations and improvements at the Bow
Station, and for this purpose issued £250,000—6J per cent,

notes, repayable in five years, upon reasonably satisfactory

terms. These notes were secured by the issue to the trustees-

for the note-holders of debenture stocks of the two undertake,

ings. The issue of these debenture stocks has made it advis-

able to ask the company for further borrowing powers. The

new Electricity (Supply) (No. 2) Bill appears to need amendv
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ment in certain particulars in the interests of existing under-
takers.

The Ekctricity Commissioners, acting under llie Electricity (Supply) Act,

1919, have provisionally determined a London District, and have asked (or

schemes for the establishment of an Electricity Authority for the district.

The leading London companies, acting in association with the London
County Council and the Conference of Local Authorities, have in preparation

a technical scheme which they hope to subtnit for consideration by the Coni-
mi^ioners.
The extremely important administrative and financial conditions which should

govern the creation and powers of a Joint Electricity Authority are at present

having the careful consideration of the companies in view especially of the

necessity of safeguarding the interests of their shareholders.

It is hoped that the scheme ultimately put forward! will be such as to

secure the best use uf existing resources and experience, with the object of

producing and selling electricity as widely and as cheaply as possible.

West End: Units generated, 1,469,611; bought. 18,235,363.

Total sold, 14,563,403.

City: Units geuerated. 46,5(11.930; sold, 38,357,680.

Meeting : March 10th.

At the annual meeting, held on February
Liverpool 2'2nd, Mr. H. C. Woodward, who presided.

Overhead said that Government control of the rail-

Railway Co. way, unless Parliauient decided otherwise,

would expii'e on August Joth next. The
passengers carried during 1920 totalled 21,02(J,839. a decrease

of 1.419,264. Part of the decrease in traffic was doubtless due
to the increase in fares, and it was aLso due to the depression

in trade and to the shipwrights' strike, which caused many
ships to be diverted to other ports for repairs and recon-

ditioning. The depression still existed, and with much ship-

ping unemployed, the trafiio on the overhead railway still

declined. The renewal funds now amounted to ±'66.597,

against £66.236. The reason for so small a net increase was
that 11,145 yards of new rails had been laid during the past

year, and the cost of the new rails, as in previous years, had
been charged to that fund. The necessity for a slight reduc-

tion in the dividend was brought about by the high cost of

rails and other materials, and it was imperative in the future

interests of the company to keep up the renewal fund. The
accounts showed an increase in the expenditure on the railway

and tramway of £56.880. which was due to the much higher

cost of coal and stores, and the enhanced wages of the em-
ployes. So long as Government control existed they were

guaranteed the same net income as in 1913, and therefore

felt entitled to distribute the same dividends as in that year.

But they were given to understand that from August 15th

next the" Government proposed to relinciuish their grasp, or at

all events to effect some new arrangements as to 'grouping

adjacent lines, although 'they had no details nor idea.< as to

how it might affect their company. It was useless to attempt

to prophesy, but he thought it right to point out to the share-

holders that such a change amounted to a crisis in their

affairs, and that unless they could make a very satisfactory

settlement with the Government or some other powerful

body, they could not guarantee future dividends even on the

recent modest scale. They had all noticed the keen criticism

of the excess profits duty, yet there was at the same time

in some newspapers a suggestion that the rnilwavs made too

good a bargain with the Government on the ouflueak of the

war; these critics appeared to ignore the fact that, instead

of taking 40, 60. or 80 per cent, of the excess receipts ot rail-

ways during the war, and subsequently, the Government
took the whole of the excess, and that, while they invited

the railwavs to increase their fares, they, at the same tinie.

increased their wages bills fourfold. The extra receipts duriuLi

the war would have created re.serves to meet betterments'.

then impof;sible to effect, owing to the scarcity of labour and

material, but now badly needed by every railway in the

Kingdom. At the snme time, he did not want to appear too

pessimistic as regarded their owm railway. It w^as now such

an intearal and necessary part of the dock traffic arranr<e-

ments that he felt some plans must be devised to ensure irs

continuance, and. he hoped, its ultimate prosperity.

The ordinary general meetinc of the

South companv was held on Februarv 2.3rd. Mr.

Metropolitan Henrv St. .John Winkworth (the chairmanl

Electric Light said the accounts for the past year showed

and Power that substantial progress had been made.

Co., Ltd. Not only had the growth of the business

been well maintained, but the abnormal

cost of fuel and the biuh rate of wages ruling had been met.

with a balance on the right side. The romnanv had difficnltv

at the power house durinc the greater part of the year, due

to repTir work heing delayed by lalionr troubles, which in-

creased the working costs. The result, however, was satisfac-

tory. The total horse power connected at the end of the

year was 30.726. as compared with 9.=i..50fi at the end of the

previous vear. Five hundred and thirty-nine new services,

rppresentinc .5fi..5.53 3.5-wqtt lamps, were connected during the

war. compared with -^22 services and .50.410 lamps last year.

The total number of <-onsumers - .nnected to the comnapv's

system at 'Oecemher 31st was 8.091. Tlip pnmbpr of units

sold was 17.643.122. ns compared with 15.642.716 in the pre-

vious vear. representing an increase of just over two millions.

and the sveraee price ohtained from all classes of supn'v

increased from 2.39d. to 2.5.5d. per nnit. Onlv a small addi-

tion in the price was charced tr> the consumer the higher

cost of production beinc snbatantinllv covered by the increnced

ontpnf and a better load factor. The business of the West

Kent Co showed a satisfactory improvement, and a dividend

of 10 per cent, on the ordinary shares had been declared. A
sum of £8,000 had been placed to the reserve account and
£1,742 carried forward to this year. The West Kent Co. made
application to the Board of Trade for its approval of the
freehold site on the Lower Thames acquired for the erection
of a large up-to-date power house, as referred to at the
meeting in 1918. The statutory requirements were complied
with, and the one and only objector satisfied. The Electricity
Commissioners, to whom the application was subsequently
referred, however, decided to postpone ctjnsideration until after
the scheme or schemes asked for had been received. Thia
delay was most regrettable, as it had prevented the company
from concluding negotiations for important business which
could only be dealt with on comprehensive lines. It was
difficult to forecast the prosfiects of the business for the
current year; nmch depended upon labo'iTr settling down and
manufacturers finding a market for their productions. While
it vvai probable there would be ti^ide dcliression. there was
reason to hope that this would be only of short duration, and
that the works and factories within the company's area would
soon resume their activities. A number of substantial new
(•onnections had been made during the past year, and it was
anticipated that the receipts from these would enable the

company to continue to make further progress during the
current year.

—

Financial Times.

The ordinary general meeting of share-

St. James' & holders was held on February 22nd. Mr.
Pall .Mall Walter Leaf (Chairman), who presided, said

Electric Light that the company's statistics showed a satis-

Co., Ltd. factory grow^th aUke in connections, which
had increased by 1,002 kW, or over 5 per

cent., and output, which had grown from a little over 12 mil-

lion units to 13i millions, or nearly 11 per cent. Tlie company
had found itself able to allow an all-round discount of 5 per
cent, on accounts for the first three quarters of 1920 to

customers paying standard rates, which was equivalent to

returning to them an amount considerably in excess of the

extra dividend. Unfortunately the situation at the present

moment was not so clear as could be wished, and they had
found it necessary to withdraw the discount, at least for a

time; they had also taken the opportunity to consolidate in a

fresh tariff the various additions that had been made. The
increase in charge was hardly more than nominal, and the

highest price charged was still below the maximum allowed by
their order. There was a large increase in the sum advanced

to the Central Company. Last year it stood at £.55,000; this

year it was no less than £112,000. Regarding the large exten-

sions to the Grove Road Station, there had been further serious

delay in the completion of the first of the two 10,000-k\\ sets

on order, but it was now in course of erection, and would be

completed within the next few months. In consequence of

this delay the available plant at Grove Road, together with the

steam plant in the stations of the St. James' and Westminster

Companies, was only just sufficient to meet the demand, which,

however, throughout the winter was carried on without dis-

turbance or breakdown. Good progress had been made in tl"-

manufacture of the second 10.000-kW .set and the addition:il

boilers, and this plant should be completed in time for next

winter's load. The reorganisation of Carnaby Street Station

had been proceeded with, but had been delayed by the non-

completion of the new plant at Grove Road. Motor convertin.'

plant of the latest type, of 1.000-kW capacity, had. however,

alreadv been installed, and the remainder of the necessarv

machinery had been manufactured and would be brought into

ccimmission during the coming summer. There was consider-

alile difficulty in the early part of the vear in securing adequate

supplies of coal, and reserve stock fell to a very lovv point.

Arrangements were made accordingly to control a certain num-
i)er of wagons for the last nine months of the year, which

ensured full supplies of coal of the right quality, so that stocks

were built nn to a satisfactory figure and covered the short-

age, diie to the miners' strike, in October last, without diffi-

culty. The policy of the Central Companv had been to keen

its station ab.sohitely up to date, and for this purpose it

had not hesitated to authorise these extensions alike in build-

ings and plant, involving from first to last a caoital outlay of

some £800.000. The work had been carried out with the ex-

press sanction of the Electricity Commissioners, and. though

this sanction did not import any legal guarantee, it seemed

virtuallv to indicate the intention that if. as seemed probable,

thr ceneration of electricity in London was taken over as a

public service under a .loint Electricity Authority, the works

which had been thus sanctioned would be fully utilised in the

future .supplv of London.
Under these circumstances, the Board of the Central Com-

panv had no anxietv as to obtaining the full return of the

.apital so laid out. But the financing of the expenditure dur-

incr the period of trapsition was n difficult problem. The board

nf the Central Company had decided, with the co-operation of

the boards of the parept compapies. to make an issue of short-

term notes, which would be placed on the market ns soon as

the moment seemed favourable. The notes woidd be secured

the joint and several guarantees of the parent companies, as

"ell as by a charce on the Grove Road properties, subject to

the existing mortgage, and would form a secnritr of the highest

class. The companv had not the least doubt that, in a com-

parativelv short time it would he able to recoup itself by the

in-reased effieipncy of the new plant —Tt<e Timfx
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London Electric
Supply

Corporation,
Ltd.

The ordinary general meeting of share-
holders was held on February '21st. Mr.
Robfrt H. Benson (chairman), in the
course of his speech, said that the com-
pany was on the road to surmounting the
losses of the war, and that there was a

fair chance of resuming from the point where they lett off

at the end of 1914, subject only to pohtical conditions, namely,
a final settlement by Parliament of the future of the industry
and the restoration of its credit on the basis contemplated in
Glauses 1 and 13 of the latest Electricity Supply (iNo. 2) Bill;
in other words, that producers of electrical power be authorised
to borrow money and get such return for their product as
would make them certain of being able to repay the money
borrowed. In these clauses might be discerned the first sign
of recognition of the part of the legislative mind of the rock
upon which the electrical industry had come near to splitting,
naniely, inability to borrow money for capital purposes. An
engineering scheme was being prepared by four engineers
(of whom the company's managing dii'ector and chief en-
gineer was one), representing the supply companies, the local
authorities, and the Loudon County Council. It. therefore,
seemed probable that, as all three bodies were working
together, a harmonious scheme, so far as engineering was
concerned, would be put before the Commissioners, and this
was a most important point. Besides the engineering scheme
for the whole of the area of Greater London, the difficult

question of administration by a Joint Electricity Authority
was having the careful consideration of the directors, along
with those of other supply companies.

—

The Times.

Capital expenditure increased by ^672,409
during 19'20. Gross revenue was i£516,594,
an increase of ^103,535. Working expenses
i;318,638, an increase -of ^676,015. J;90.000
has been put to depreciation and reserve

account, which now stands at £615.0(K.). Amount carried to

net revenue account £107,956, plus amount brought forward
and interest on investments, making £130,8.58. After paying
debenture interest, and preference dividend, a total of 7 per
cent, is paid on the ordinary shares, leaving £4,514 to be
carried forward. New connections 3,374 kW, making 48.800
kW. Owing to the continued increase in demand, particularly

in the western area of supply, conti'acts have been placed for

an increased plant capacity at Willesden of 20,000 kW. and
for trunk mains to link up with the generating station at

Uxbridge. where further plant has already been installed.

The Electricity Commissioners have provisionally determined
a London District, and have asked for schemes for the estab-

lishment of an Electricity Authority for the district. The
leading London ctmpanies, acting in association with the

L.C.C. and the Conference of Local Authorities, have in pre-

paration a technical scheme which they hope to submit for

consideration by the Commissioners. The extremely impor-
tant administrative and financial conditions which should
govern the creation and powers of a Joint Electricity Autho-
rity are at present having the careful consideration of the

companies, in view, especially, of the necessity of safeguard-

ing the interests of their shareholders. It is hoped that the

scheme ultimately put forward will be such as to secure the

best use of existing resources and experience, with the object

of producing and selling electricity as widely and as cheaply
as possible. The death has occurred of Mr. J. Carr Saunders,
who was a director for 21 years. It is not proposed to fill this

vacancy at present.

Meeting : March 8th.

Metropolitan
Electric Supply

Co., Ltd.

France.—The following companies have increased their

capital : Societe Electrique de Montjoie, from 310,tKX> to 500,000

fr.; the Station Electrique de Millerv. fnjiu 2,500.000 to

5,000.000 fr. ; the Electro-Entreprise, to O.OOO.tKX) fr. ; and the

Societe d'Etudes Techniques et d'Bntreprises Industrielles,

from 500,000 to 1,000,000 fr.

Bruce Peebles & Co., Ltd.—At an extraordinary meeting
to-day, it is to be proposed to alter the articles to allow the

new shares to be issued carrying dividend as from January
1st last, so that they may be in precisely the same position

as the existing ordinary shares.

Brompton & Kensington Electricity Supply Co., Ltd.—
Final dividend on the ordinary shares at the rate of 15 per

cent, per annum, making 12 per cent, for the year, less

tax. Forward, .£1,639.

Canadian General Electric Co.—Dividends at the rate of

7 per cent, per annum on the preference stock for the half-

year ending at March, and a quarterly dividend of 2 per

cent, on the common stock.

Lancashire United Tramways Co.—The report shows
that the receipts increased bv d05O,838 and the expenditure

by £60,682 during 1920. Profit £50.852. After deducting in-

terest on prior lien debenture stock and expenses, the full

interest of 5 per cent., less tax, is to be paid on the second

mortgage debenture stock for 1920. and £2.416 remains to be
carried to depreciation.

Oxford Electric Co., Ltd.—Divid«nd at the rate of 5 per

cent, per annum on the ordinary share capital.

The A. E.G.—The board of the Allgememe Elektrizi-
tats Gesellschaft has decided, subject to the approval
of a shareholders' meeting to be held on March 15th.
to double the company's share capital bv raismg it
from 300 million to 600 million marks. This is to be
effected by the issue of .50 million marks in ordinary
shares and 250 million marks in preference shares. Out
of the 50 miUions in ordinary shares 30 millions will be
devoted to carrying through the fusion of interests with the
Lmke-HofFniann-Werke Aktiengesellschaft. and the directors
state that the sum represented by the preference shares is
required for the purpose of covermg necessities arising out of
the Linke-Hoffmann transaction, and of increasing the work-
ing capital, especially with a view to improving the company's
foreign business. The new preference shares will bear a
5 per cent, cumulative dividend, together with a supplementary
dividend of § per cent, for every 1 per cent, dividend over
10 per cent, paid on the ordinary shares. They will be re-
deemable by the company at any time after 1924 at the rate
of 115 per cent.—Reuter's Trade Seruice (Berlin, February
22nd).

Companies to be Struck off the Register.—The following
are to be struck off the register within three months unless
cause is shown to the contrary :

—
Bourne End Electric Installation C^., Ltd.
Cold Light (Dussaud Processes), Ltd.
Indian Eailless Traction, Ltd.
International Electric Railways & Water Power Syn(hcate,

Ltd.

International Rotary Motors. Ltd.
Northern Power Syndicate.
Premier Electric & Hardware Co.. Ltd.

The Swedish Allmanna Co.—The net profits of the All
manna Svenska Elektriska A.B. for 1920 amount to 4.000.000
kr.. and the surplus available for dispo.sal, including the
balance forward, reaches 4.837.000 kr.. permitting of the
payment of a dividend at the rate of 6 per cent. In 1919.
when the net profits were 8,029.000 kr. and the total surplus
8.313.000 kr.. the directors recommended a dividend at the
rate of 30 per cent., but at the general meeting the rate was
increa.sed to 12 per cent, by the anpropriation of 1..5iif),000 kr.
from the profits equali.sation fund.

Newcastle and District Electric Lighting Co., Ltd.—Net
profit for 1920, after ch.Trging interest on debentures and
loans, &c,. allowmg £16.000 for depreciation, putting £16.000
to general reserve, is £U.104. plus £13.263 brought forward.
A dividend at the rate of 5 per cent, (less income tax) requires
£10.412. and £13,9.55 is to be carried forward. Second mort-
gage debentures amounting to £5.160 redeemed during the
year. Many new consumers have been connected and con-
.siderable extensions to existing installations made. £23.065
was expended on capital account during the year.

Bournemouth & Poole Electricity Supply Co., Ltd.—Caoi-
tal expeuded during 19-30 £.31,514. Total amount available,
including £4.628 Iirought forward. £47.104. Debenture and
loan interest £9,659; other interest £2,396; written off pre-
liminary expenses £.500; to reserve for depreciation £12.000.
Preference dividends 4h per cent, and 6 per cent. : ordinary
dividend 6 per cent, for the year, le.ss tax. £6, .536 carried
forward. Lord Erskine has been appointed a director in place
of the late Mr. P. E. Savory. Total apniications during 1920
16,233 kW. an increase of 1,942 kW. Units sold 6.198.302.

River Plate Electricity Co.—.According to the " Financial
Times." the 122.440 ordinary shares of £1 each which were
issued to the shareholders in May last have now been con-
verted into ordinary stock, ranking for dividend as from
January 1st, 1920, and in all other respects pari passu with
the existing ordinary stock. The greater part of the com-
pany's claim against the German Ti-ansoceanic Electric Co.
(of Berlin) for arrears of interest and amortisation on the
5 per cent, obligations of that company was received through
the Clearing House for Enemy Debts on February 16th.

Rushden & District Supply Co., Ltd.—At the annual meet-
ing. Mr. Thornton said it was hoped shortly to obtain a bulk
supply from the Northampton Co., and it would undoubtedly
be the most satisfactory way of supplying the demands in the
Rushden area for power and light. To generate it themselves
would only involve charging a higher rate to the public. The
company was anxious to carry the supply to Irthlingborough
at the earliest possible moment.

Mackay Companies.—Income from investments for year
to February 1st. 1921, $4,868,988; dividends absorbed.
.$4,230,336 ; operating expense, including Federal income-tax,
transfer agents, registrars, auditors' and trustees' compensa-
tion, office rent, salaries, stationery, engraving of certificates,

&c., $535,400; carrying forward $103,251.

—

Financial Times.

Stock Exchange Notices.—The Committee has ordered
the undermentioned to be official!v quoted :

—
American Telephone & Telegraph Co.—$61,248,500 capital

stock.

River Plate Electricity Co.— £122,440 ordinary stock.
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Shaaghai Electric Construction Co.—The directors pro-
pose to capitalise :£80.0(X) of the reserve account, and to dis-

tribute that sum among the shareholders in the form of £10
shares in proportion to their holdings or one sliare for each
four held. The capital is now i'3'J(J,(KK», in .flO shares, and
the proposed issue will bring it up to £iOO.(\0().—Financial
Times.

Nortliallerton Electric I-ight & Power Co., Ltd.—At the
annual meeting on February •Jlird, the report adopted showed a
net profit of ±'714, against i,'4(J0 in Ji)19. Dividend 5 per ceut.

on the preference shares, and Is. per ordinary share, lioth

less tax.

National Electric Suppiv Co., Ltd.—Dividend on the
ordinary shares 6s, 6d., making 9s. per share for the year.
;£5,0tX) to depreciation reserve. ;£3.000 to reserve, and ±T,367
carried forward.

STOCKS AND SHARES.
TuESDAi- Evening.

One week is very like another in the Stock Exchange these

times. Bxcit-ement has died down. 'ITie speculative spirit is

profoundly dormant, if not entirely dead. Inhere is still a
good deal of money available; money which goes principally
into the War Loan and other gilt-edged securities when it

c<jmes to the Stock Exchange at all. Nevertheless, industrials
of the better sort command a certain amount of interest. Our
lists during the past fortnight have shown a revival of demand
for electricity supply shares, due to the manner in which divi-
dends are being increased, and further improvements occur in
the current list. .Jobbers in the market find that brokers are
beginning to ask what electricity supply shares are available.
The report of the Metropolitan Electric Company is well worth
reading, if only from its allusions to the matter of the Elec-
tricity Authority which is to be set up in Lxjudon. As against
the improvements in supply shares, further falls have occurred
in certain of the manufacturing companies' issues. Optimists
argue that E.P.D., now that there is the certainty of the tax
coming off before long, constitutes a valuable reserve of the
" secret " order, but this is not much immediate consolation
to people who want dividends and who see the prospect of
BUch payments being removed out of their reach by crushing
taxation, coupled with the slump in trade.
The principal feature in the financial world is the way in

which Home Railway stocks have been slumping by reason of
the fears that, upon the companies being handed back to their
owners next August, the former will not be able to maintain
their existing rate of dividends. It was hinted plainly enough
at some of the recent meetings that the railways might not
even be able to meet their fixed charges. There is an enor-
mous body of railway proprietary throughout the country,
compo.sed of classes of people mainly inarticulate. Two asso-
ciations exist for the protection of railway stockholders' in-
terests, and one of them, the Scottish group, develops a good
deal of energy. But the English association cannot be
described as a power in the land, although at the present time
efforts are being made, partly through its agency, to awaken
the country to a sense of the unfair treatment which appar-
ently railway stockholders are to suffer. The Undergrounds
are not nearly so much affected as the steam lines, but their
prior-charge stocks have fallen considerably with the rest, and
it is interesting to observe what yield is offered by the leading
stocks at to-day's prices :

—

Pepferesce Stocks.Debentck
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THE BRITISH INDUSTRIES FAIR.

iCoTicluded from page 232.)

BIRMINGHAM SECTION.

It is difficult at this stage of the Fair to express an

opinion as to its success from the exhibitors' point of

view. As an exhibition the Birmingham Section leaves

very little to be .desired ; the wares are tastefully dis-

played, the method of numbering the stands ensures that

none is overlooked, and as far as possible the various

classes of goods have been grouped to facilitate the

buyer's work. The first two days of the Fair witnessed

a great influ.T of sightseers, the buyers apparently hav-

ing decided to visit the London Section first. Later,

however, business commenced to improve, and by the

end of the first week affairs assumed a more satisfactory

appearance.

On Wednesday, February 23rd, Mr. F. G. Kellawav,

M.P., paid a visit to this section, and is reported to

have said that in London they had no idea of the

representative character of the Birmingham Section

of the Fair. This seems to bear out the statement of

the publicity manager that an impression has gained

ground that the London Section is the whole of the

Fair, whereas the truth is tl.at the staple industries of

the country are displayed at Birmingham. Mr.

Kellaway was impressed particularly with the excellent

quality of the goods displayed, and also with the general

air of optimism which seemed to prevail.

Sir James Allen, High Commissioner for New Zea-

land, visited the Fair on Thursday, February 24th, and
stated that he intended to send a report to the Antipodes

upon what he had seen. Among the merchants of New
Zealand it was taken for granted that if quality was
required the Mother Country was to be relied upon, and
the exhibition proved to him (Sir James) that they were

not in error.

A description of some of the exhibits follows :
—

The General Electric Co., Ltd., have on their stand a,

representative show of their lighting fittings and accessories,

domestic appliances, telephones, bells, &c. A number of

motor-starting panels and drum controllers also appear.

Among a series of commercial type ironclad gear is a 400-.'V.

600-V, double-pole switch and fuse set of very robust propor-

tions. A range of " Witton Kramer " portable drills and
grinders is shown, as well as a " C.M.I." quick-break magneto
which gives a strong spark at any engine speed. The recently-

introduced " Klersife " system for hghting commercial
motors is on view. This consists of a series-wound dynamo
fitted with a special patent pulley, which, through the action

of a slipping clutch, maintains the dynamo speed constant.

irrespective of the speed of the engine. The dynamo is run-

ning at all times when the engine is working, but if the

Fig. 1.—The " Klersite " Magneto.

lamps are switched off it is not excited, and bo there is no
electrical loss. The full pressure of 6 volts is obtained when
the engine is running at 350 r.p.m. As the engine speed

increases the clutch allows a certain nmount of slip, keeping

the dynamo speed constant. This fact is demonstrated on

the stand by a " Klersite " magneto driven by a motor and
connected to a speedometer and voltmeter. It is shown that

the voltage is maintained at its proper level when the motor

is running as fast as 1,1-50 r.p.m. The whole mechanism runs

in oil. The magneto is illustrated in fig. 1. Photographs of
installations carried out by the G-E. Co. form another feature
of this exhibit.

Messrs. J. H. Tucker & Co., Ltd., are showing a very com-
prehensive range of their products. A complete accumulator
switchboard is shown; this is suitable for employment with
batteries and Ughting sets for country houses, &c. Switches
and fuses of various designs with capacities ranging from 15
to 1,U00 amps, are also exhibited. These include smgle,
double, and triple-pole, single-throw and change-over types,

tandem and parallel-coupled, shunt regulating switches, volt-

meter switches, battery regulating switches, automatic battery
switches, &c. Fuse and distributing boards for lighting and
power installations in teak and iron cases are another feature

of the exhibit; the wood cases are made in the finn's own
cabinet shops. Among the ironclad switch and fuse gear
appears the " Tucker " patent quick " make " and " break

"

switch in two sizes. 25 and 50a. The design of the case of

this switeh permits of its being used with either a large central

tapped bole at each end for the cables or two smaller boles.

This is effected by means of interchangeable adaptors, which
can also be provided with recessed bodies and wood bushed
holes and with watertight glands. In addition to these

switches there is a number of ironclad single and double-pole

and multi-way fuses varying in capacity from 15 to 100 A, for

voltages up to 500. .'\11 types of tumbler switches are shown,
including double-pole, ceiling and watertight switches, fitted

with plain or ornamental covers, china and locked covers. An-
other feature is a flat switch of ordinary appearance, in which
a quick " make " and " break " action is obtained. Included
in the hghting and power accessories section the firm shows
samples of lampholders. counterweights, ceiling roses, wall

sockets, porcelain connectors, cut-outs, adaptors, bell pushes.

&c. One or two samples are shown of a new type of tumbler
switch and plug combination shortly to be placed upon the

market. If the switch is in the " on " position, the plug can-

not be driven home, while if once fixed the removal of the

plug brings the switch to the "off " position. A great deal of

artistic metal work in the form of wall plates and switch

covers is also exhibited. Photographs of the works appear on
the stand as well as views of special orders carried out by the

firm.

Fuller's United Electric Works, Ltd., are exhibiting re-

presentative selections from their products, including plate and
block type accumulators suitable for electric Lighting installa-

tions and similar purposes. The plate type cells are constructed

with hanging type semi-planti5 plates consisting of pure lead

grids pasted with specially hardened active material in glass

containers. The negative plates are of the lattice type, pasted

under pressure, a method which ensures high and constant

capacity. The block type cell is immune from the inherent

weaknesses of the plate type, and is fitted with non-corrosive

terminals and insulators. .'V complete electric miner's lamp
equipment is exhibited. This consists of a charging rack and
lampstand, each accommodating 160 lamps, an openmg magnet
and a pedal switch. The Fuller miner's lamp gives a light of

high candle-power, weighs only 5 lb. 2 oz., and a charge lasts

for at least 20 hours. The lamp is switched on and off by

turning the top; it can be supplied with either magnetic or

lead lock. Other exhibits are dry and inert cells, carbons for

arc lamps, ebonite rods, sheets, tubes and mouldings, and

rubber and bitumen insulated cables.

Messrs. W. Canning & Co., Ltd.. have a comprehensive

range of machines, plant and material for electro-plating,

polishing, bronzing, lacquering and enamelhng. Among the

exhibits are low-voltage dynamos and motor generators, plating

vats and barrels, and metal salts. Belt-driven polishing lathes

and polishing motors, grinding machines, lapping lathes, &c.,

are shown.
.

Messrs. Donovan & Co. display a large selection of theu-

well-known " Safus« " and " Donlok " gear, comprising dis-

tribution boards and switchgear for lighting and power pur-

poses. The contacts of the " Safuse " unit are protected by an

insulating shield, the blades passing through a narrow slot.

This renders it impossible to touch the " Hve " parts accident-

ally. The fuses are " staggered " to permit of easy wiring, and

ample space is allowed for whes at the back of the box. Factory

and domestic electrical apparatus is also on view, as well as

lamps, bells, and other accessories.

Messrs. Siemens Bros. & Co., Ltd., have as their mam
attraction a 30-line " Autophone " board, by means of which

various stands are kept in communication with one another.

The " Stannos " wiring system is shown, as well as a number
of cable sections of the firm's manufacture. Ebonite rods and

moulded parts for magnetos, telephones, and other electrical

apparatus form another feature of the stand. Part of the stand

is devoted to Siemens's signalhng apparatus for use in mines.

This equipment provides for signals which are sent from the

pit bottom, being received on bells both at the pit top and in

the engine room. In addition, the signals are indicated visually

on a dial indicator in the engme room. Provision is made

also for signallmg from the pit bank to the pit bottom by

means of a push switch and a bell. Signals sent from either
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the pit bank or the bottom are indicated on a dial in the

engine room. 'ITie apparatus may be adapted to more com-
plicated situations, and the dial indicators may be fitted to

existing bell circuits. Messrs. Siemens are also showing
samples of their dry and inert cells and a dry battery cycle-

Ughtiug set.

Beuuy's Electkic, Ltd., have, in addition to several " Magi-

coal " lires, a very good display of switchgear, both of the open
and lliimc-proof ironclad types. An " ironsafe " switchboard

is displayed promiucntly. The example shown is a d.c., 3-wire,

board, with an ample bus-bar chamber, in which everything is

accessible from the front. This type of gear is easily extended

and very safe, the bus-bar chamber being locked by a bar and
padlock device. Tlio " Adanac " switches shown, whicn are

simple but strong in construction, were manufactured for the

Canadian market, and were used for two years prior to their

becoming known in this country, the whole output being ab-

sorbed by the Dominion. The " Firadanac " is an adaptation

of this type constructed entirely of iron, copper, and mica;

it is Hame- and explosion-proof. One or two examples are

being shown of a new " Midget ' d.p. switch or switch-fiise,

which is a triumph of strong construction at a low price.

Among the smaller exhibits is the " Asku " shade filter, a
simple device for lixing a lamp shade in any desired position.
" Xcel " domestic products are in evidence, there being

a number of cookers, irons, kettles, &c., on view. Messrs.

Berry's are agents for Messrs. Nalder Bros. & Thompson, and
a variety of the latter firm's instruments occupy one side of

the stand. These include voltmeters, aniraeter.si, power factor

meters, wattmeters, reverse power relays, &c.
' MpssES. Simplex C!onduits, Ltd., show samples of their
" household word " conduit and the new " Diaduct " distri-

bution board, which is fitted w^ith a removable trough which
can be drilled to suit the purpose for which the box is lo be

employed. Every part is made to gauge, assuring interchang-

ability. The bus-bars are of heavy section, high conductivity

copper and provided with heavy cable sockets. A colliery light-

ing box is also shojvn. This can be adapted for any arrange-

ment of cables and to any type of light, i.e., w-ell-glass, bulk-

head, &c. The cables are taken through a brass cone and the

armouring is clamped by a malleable iron grip. The interior

can be removed entirely for wiring and re-inserted in the

box. A watertight tumbler switch exhibited has the actuating

knob out of centre, giving a smoother action and a larger

break. In addition to these there are lighting fittings, ships'

fittings, illuminated signs, domestic appliances, including
" Plexsim " vacuum cleaners, irons, kettles, bowl-fires. &c.

The Vincent Switchgear Manufacturing Co. have a small

but effective display of ironclad switches and fuse gear fitted

with cartridge and Vincent patent replacement fuses. In

addition to these, unmounted fuse elements are shown as

well as ironclad distribution boards. A number of " B.K.B."
motors, ranging from 1/100 to '2 h.p., appear on the stand.

The Excelsior Shade Manufacturing Co. have a brdUant
and many-coloured show of shades of all kinds for gas and
electric lights. There are also other hghting fittings, pen-

dants, &c.
Messrs. David Shanks & Co., Ltd., also exhibit artistic

shades and bowl fittings. A number of examples of Crooke's
" daylight " glassware are shown.
Messrs. F. & C. Osler, Ltd., and Messrs. Faraday and

Son, Ltd., have an imposing array of alabaster bowls, art

shades, art metal wall brackets, pendants, and standards.

Candelabra fittings and wall plates are also exhibited.

Electrical Conduits, Ltd., show a number of tubes and
fittings for the protection of electrical circuits in buildings

and ships; both screwed and shp type conduit are shown.
Interchangeable and standard switch boxes and junction

boxes, plain and mounted, appear on the stand.

Messrs. C. H. Parsons, Ltd., are displaying a number of

their tumbler switches and lampholders in various styles

and finishes in which they specialise. Examples of their
" Britmac " switclies are also on view". The main feature

of these switches is the rigid insulating bar upon which the

contact blades are mounted.
Messrs. Pinchin, Johnson,' Ltd., exhibit a number of

samples of " Pormite," a synthetic resin, which possesses high

insulating properties and is non-inflammable. The material is

easy to turn and drill, and is acid-re.sisting. Compressed
paper insulation and impregnated silk and cotton materials

are also displayed.

Messrs. Best & Lloyd show ceiling fittings of all types,

including alabaster and clear glass bowls, shades, and lan-

terns. Ttere are also electric candle lamps and fires dis-

played.
'I^E Etna Lighting & He.ating Co., Ltd., show all kinds

of lighting accessories, including w-all and ceiling fittings,

bowl fittings, &c. A number of soldering irons and flat irons

are also displayed.

The Telephone Manhfactdrinq Co., Ltd., have a number
of automatic intercommunicating telephone sets for offices,

factories, and ships. Many are fitted with secrecy keys to

eliminate overhearing and interruption. A large display of

accessories such as bells, terminal and junction boxes, .also

appears. The sets shown have a maximum number of con-

nections up to 50, but additional lines can be provided for

one-way communication. Decorative styles of inetrphone sets

form aiQother feature of the stand. In addition to the fore-

going several types of indicators are shown.

Messrs. Gent & Co., Ltd., show their well-known " Pulsy-
netic " tune standardising system in various forms. A marine
transniittei' is exhibited which, by a simple movement, will

advance or retard the whole of a ship's clocks to meet the
changes due to longitude. Another exhibit is a wailmg train

movement for a turret clock. In this the master clock is

situated in a couveuient position to control the gear mounted
in the top of a tower, if the hands of any of the dials are
retarded by snow or other obstruction the waiting train
receives an impulse which carries it forward. A water level

indicator and recorder similar to a set supplied to the Lincoln
Corporation is shown. In addition to these, a wireless time-
receiving set is shown in operation. This^et is .supplied with
the " Pulsynetic " system if desired. 'Ihe Parsons-Sloper
secret telephone syste-m is also given space on the stand as
well as a " tell-tale " indicator for checking the movements
of watchmen. &c.

Messrs. Balmford & Salt represent a number of firms and
show the British " R.B." electric lighting plant. This is in

operation supplying light to a number of points on the stand.
Although of only .75 kW capacity, the set supplies a battery
capable of running 15 lights for ten hours on one charge.
The switchboard and starting gear are mounted on the set,

and the method of starting up is simplicity itself. 'Ihe set

is provided with an automatic cut-out w'hich oi)erates when
the battery has received its full charge, shutting the engine
down. The plant occupies an extremely small space. On
this stand is also shown the Tolield & Robin.son " Triple-
Auto " u.c. circuit breaker, a solenoid-operated device which
automatically resets when the cause of an overload is re-

moved. In this circuit breaker there are very few working
parts and. therefore, little to get out of order. The apparatus
is made in all sizes up to 50 A capacity. The " Scot " lamp-
holder is exhibited ; this has a one-piece casing and a simple
method of fixing the shade. An " Imperial " electric toaster,

complete with " flex " and adaptor, is also shown. The
" V.C." lighting system for " Ford " cars which is exhibited
consists of a small rectifier or converter, driven from the
fan shaft, which converts the alternating current from the
magneto to d.c. for charging a 10-volt accumulator with a
capacity of 15 Ah. The rectifier consists of a metal case
carrying a commutator switeh and a shp ring. The
switch is driven at twice the engine speed, and is built up of

sixteen copper bars with mica insulation in between. Eight
of these bars are active, while the remainder act as spacers.

Alternate " live " bars are connected to a slip ring, which is

in turn connected to the magneto. The other " live " bars
are connected to an earthed ring. There are five brushes, one
of which is in contact with the slip ring, the others being
arranged in two pairs for taking up the rectified current, so

that when one pair is upon the slip ring bars the other pair

is earthed. An automatic mercury cut-out switches the accu-

mulator in when the engine is started, and cuts it out when
the engine stops.

The B.E. Co. (of London and Birmingham), Ltd., has a
very comprehensive display of electrical accessories. Included
in the show is the " Classic " desk light described in our
columns a short time ago. This is now produced in a variety

of fini.shes. Cables and wires, ceiling roses, tumbler switches,

w-all plates. &c., occupy a large part of the stand. The
" Beco " fire is displayed, as well as a range of " Hendon "

lamps of various shapes and sizes. The wood blocks and
cases in which the firm excels are present in large numbers.
Other exhibits are bells and indicators for various purposes,

wall plugs, and dry cells.

Messrs. Thos. R. Carpenter, Ltd., exhibit hghting fittings,

including shades, bowls, brackets, and standards.

Mr. John A. Harry H0nt has a similar display.

Messrs. William Sanders it Co.—This firm shows many
examples of ironclad switch and fusegear. A set of unit-type

switchgear is mounted on the. stand. Battery switchboards

for country house lighting sets are also exhibited.

The Falkirk Iron Co., Ltd., have a w-ide display of cook-

ing apparatus, &c., among which are " Falco " cookers,

heaters, and irons.

Messrs. Mark Webber, Ltd., exhibit several of their ver-

tical engines, suitable for running on town gas. petrol, para-

ffin, naphtha, or benzole. These range from 2 to 18 b.h.p. A
5-b.h.p. engine, complete with dynamo and battery for country

house or farm lighting, is shown in operation supplying a num-
ber of lights. A pumping set is exhibited..

The Austin Motor Co., Ltd., sliow one of their four-

cylinder petrol engines coupled to a 3.1-kW English Electric

generator, and a small .75-kW lighting set.

The Federation of British Industries has a large stand

upon which are displayed numerous trade publications. This

is a general information bureau for the assistance of members
of the Federation, and for foreign and British buyers. Full

information is given regarding British products and producers.

The Semaphore Engineering Co». Ltd., show dry cells for

bells, telephones, ignition purposes, &c., and also complete

electric lighting sets for motor cars and cycles.

British Brass Fittings, Ltd., exhibit a great variety of

lighting fittings and accessories for all purposes, including

tumbler switches, cut-outs, and main switches. Electric fires

and radiators are also on view.

Premier Electric Heaters, Ltd., have a most brilhant

display of electrical heatmg and cooking apparatus, all of

which is very highly finished. A small electric cookar la

i
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shown, as well as fires, kettles, irons, hot plates, glue-pots,
&c. A notable exhibit is a small 600-watt radiator wnicb
has a frame so constructed as to permit of its being tm'ned over
and used for boihng small quantities of water. This is very
suitable for standing on a desk or table.

Messrs. P.4Rkeu, Winder & Achukch, Ltd., show examples
of concrete mixing machinery, in addition to dynamos and
small electric lightmg plants. Switchgear and battery charg-
ing boards for small electrical installations also appear.
Among the smaller exhibits are " Imperial " vacuum cleaners,
electric light httings, lanterns, &c. An electrically-driven
floor polishmg machine was on view the fu-st day, but as this
was of American manufacture it had to be removed. The
firm has obtained a hcence from the American makers to
enable the machine to be manufactured in this country.
A large amount of space is occupied by examples oi the

work executed by disabled ex-Service men in the various
training centres in and around Birmingham. Everyming
displayed is an eloquent testimonial both to the men and
their instructors, and indicated very clearly how much can
be accomplished in a short time by means of intensive instruc-
tion. The trades represented include armature winding,
pattern making, turning and fitting, plumbing, cabinet mak-
ing, watch and clock making, &c. The West Midlands scheme
is providing in.struction for about 2,.500 men, and centres
have been cstabhshed at Birmingham (where 1,211 men are
m training), Coventry, Dudley, West Bromwich, Ludlow,
and Worcester.
Messrs. H. 0. Slingsby, among a number of mechanical

trucks, extension ladders, &c., exhibit an electrically-driven

hoist. This is designed for a load of 15 cwt. The motor ,of

this machine starts at no load, and an adjustable automatic
stop is fitted which enables the load to be held at any desired
height. This is specially designed for electrical operation,
but electric drive can be applied to other hand-power tyiies

shown.
Messrs. W. Goodyear & Sons, Ltd., exhibit, among other

trucks and small transporters, a " Greenbat " electric truck
for industrial purposes. This is a 2-ton vehicle driven by a
totally-enclo.sed, series wound motor, arranged for series par-

allel control, and supplied with power by a battery of 14
" Ironclad-Exide " cells. A pedal controls both the battery
circuit and the brake so that the pedal must be depressed
during the whole time the vehicle is in use. Should the
driver fall off the pedal is relea.sed, cutting off the current
and applying the brake. In addition to its '2-ton load the
truck is capable of towing a trailing load of 2 tons on the level.

The M.P. Electric Welding M.achine Co. exhibits a stan-

dard spot welding machine designed to obviate the use of

rivets in jointing wrought ii-on or mild steel from the smallest
gauge up to i in. total thickness. The machine is fitted with
a regulating device enabling several different welding tem-
peratures to be obtained. The electrodes are of hard-drawn
copper and easily replaceable. A water circulating system
keeps the machine cool during operation, preventing excessive

heating in the secondary winding of the transformer embodied
in the machine. This transformer can be wound to suit single-

phase circuits with frequencies ranging between 40 and 60
cycles and with voltages from 100 to 500.

The Midland Electric Supply Co. display Eayner and
Heald induction motors, and Robinson electric lifting gear,

including monorail hoists, winches, spur gear winches, &c.
Messrs. Henry Wiggin & Co. have a wide variety of re-

sistance wires and metals. Nickel and cobalt anodes are shown
as well as a large number of metal salts.

British Electric Vehicles, Ltd., exhibit two examples
of their work. The larger of these is an electric locomotive
weighing four tons, and capable of hauling a lead of from
'20 to 30 tons on the level or 8 tons on a 1 in 30 gradient.

The motors arc double-wound so that series-parallel control

is obtained. The battery consists of 40 " Ii'onclad Exide
"

cells with a capacity of '258 Ah. The length of the locomotive

is 9 ft. 7 in. over-all, and it has a 2 ft. 6 in. wheel base. "It

is capable of a speed of 5 miles an hour loaded, an'd will run
from '20 to '25 miles on one charging of the battery. The other

exhibit is a " Super Giant " industrial electric truck capable

of moving a load of 5.000 lb. It has a loading space of

7 ft. 6 in. by 4 ft. The battery of '20 cells has a capacity of

161 Ah. The truck is steered by an up-and-down lever motion
transmitted to the wheels by ball and socket joints;

spring buffers minimise vibration on the steering lever. The
control gear is mounted in a dust-proof ca.se, and the controller

unit is ea.sily removable, as it acts through a dog clutch.

The Birmingham Mica Co., Ltd., is displaying a compre-
liensive range of mica and micanite in various forms. I'he

show includes sheets, washers, and bars, as well as special

Torms for particular applications.

Messrs. Wm. WhitehoIise & Co., Ltd., exhibit one or two
lighting fittings, their stand being in the nature of an invita-

tion bureau where facilities for visits to their works are given.

Messrs. Accles & Shelvoke, Ltd., show a number of small
motors ranging from 1/10 to J h.p. Also a pat-ent dynamotor
for plating and polishing, and a small dynamo suitable for

lighting small cars or motor cycles.

Electric Heating . & Hardware, Ltd., exhibit many
" Komet " productions, including kettles and irons. A fea-

ture of this stand is a cylindrical electric oven. This has an
aluminium barrel about 20 in. in diameter and length, with

a lid secured by three patent buckles. The back of this

barrel is domed, and in the space thus provided two 500-watt
spirally-wound heating elements are fixed. A galvanised steel

frame lits into the barrel and has a fiat bottom upon which
the dishes containing the food to be cooked are placed. It
is claimed for this oven that the disti-ibution of heat by the
interior arrangement makes it far more efficient than the
rectangular type.

The Gath Electrical Engineering Co. displays several
examples of lighting standards and lanterns which, though
plain, are of very effective appearance. The lantern frames
are all of cast brass. A great deal of metal work in the form
of bell pushes and ceiling and wall plates occuiiies the front
of the stand. A new patent switch plug is shown; this is a
double-pole, quick-break, rotary type switch fitted with large
plug sockets. The plug has two pins and a key projection,

and when the switch is operated, by means of a handle on a
spindle passing through the plug, the key turns in a slot

in the switch case rendering withdrawal of the plug impos-
sible until the switch is put into the " off " position. This
combination is made in several styles for mounting on wood
blocks, sunk type with a deep recess at the rear for cables,

and a type suitable for installation in exposed positions.

Messrs. Watts, Williams & Co., Ltd., exhibit " Watta-
lite " electric lighting sets for motor and other bicycles. In
the motor cycle set a small dynamo fixed above the tank of the

machine is driven by a flexible shaft from the rear wheel.
The dynamo is connected to an accumulator which supplies

current to a 5-in. head lamp and a small rear lamp fatliug

through the number plate. The whole of the switches are

contained in the dynamo casing. The cycle-lighting set con-

sists of a dynamo and head and tail lamps. The dynamo
is driven by a rubber friction wheel in contact with the rim
of the front wheel of the cycle.

Messrs. Singleton & Rome have an excellent display of

artistic lighting fittings consisting of brackets, pendants, &c.,

in all kinds of metal finishes, shades, and bowl fittings.
" Bipol " accumulators are aLso shown in various sizes. A
travelling light comprising an unspillable accumulator in a
strong wooden ca.se, a policeman's or watchman's lamp,
for use continuously, or as a flash lamp, charging racks, cfec,

are exhibited.
Messrs. Drake & Gorham, Ltd., have a " Railodok " elec-

tric industrial ti'uck on view. This has a carrying capacity

of I ton and a loading platform measuring 7 ft. by 3 ft. 4 in.

It is driven by a IJ-h.p., series wound,. totally-enclosed motor,

which receives its power from a battery of 21 " Ironclad

Exide " cells with a capacity of 150 Ah. The vehicle is fitted

with a drum type controller, with a patent locking device

and cut-out. The out-out is interlocked with the driver's

saddle, the latter being reversible. This renders it impossible

for the truck to move unless the saddle is depressed. This

firm also exhibits an adjustable gu'der fitting for electric

lighting. This is an extension arm made in one, two, or three

parts, and a special spun steel, vitreous-enamelled reflector.

The arm may be fitted on the slide rest of a lathe so that the

par(> of the work being operated upon is always illuminated.

Messrs. McKechnie Bros., Ltd., The Metallurgical Co.,

Ltd., and The James Bridge Copper Works, Ltd., show
copper and other non-ferrous metals in various forms

' as

ingots, barb, rods, &c.

The Hoover Suction Cleaner Co., Ltd., effectively dis-

plays and demonstrates several of its cleaners.

Messrs. Evered & Co., Ltd., among many examples of

highly decorative brass w'ork, exhibit a number of electric

lighting standards, brackets, and pendants, as well as bowl
fittings and artistic shades and vases.

Messrs. Scholey & Co.'s stand has upon it a number of

fractional h.p. motors in a number of applications including
" Kutmore " drills, grinders, &c. Special prominence is given

to the " Croydon-Premier " electric suction cleaner which
can be employed for cleaning carpets, curtains, clothes,

cushions, &c., without endangering the fabric.

The Electric Appliances Co., Ltd., specialise in the
" Eureka " vacuum cleaner and its accessories, which include

a carpet brush, a flat tool for corners, a hose for suction or

blowing, tubing, brush, and nozzle.

The Consolidated Pneum.atic Tool Co., Ltd., is not giving

much prominence to the electrical side of its manufactures,

but one or two portable drills and grinders are displayed.

Messrs. Galloway, Ltd., have a number of boiler house

appliances upon their stand. These include an accessible

wrought steel superheater, steam junction valves, safety valves,

and a water softening apparatus, and Milner-Hurd's patent

boiler seating blocks which move as a boiler expands or con-

tracts, preventing the breaking of brickwork.

Messrs. Alfred Herbert, Ltd., exhibit a very well-placed

selection of their precision work, including a patent universal

gauge mea.suring machine for measuring lengths, diameters,

screw pitches, internal and external, &c.

The names of other firms exhibiting iirticles of an electrical

or aflied nature were listed in our last issue.

Spain.—A new bank has beeti founded at Madrid with a

capital of five million pesetas under the ^tyie of Banco Hispano-

Suiza para Empresas E\6atiicaa.^Bcvter's Trade Sernce.
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NEW ELECTRICAL DEVICES, FITTINQS AND PLANT.

Headers are inritfd to submit particulari of new or improred devicei and apparatus, wMch will be published
if coruiidered of sufficient interest.

SingU'poIe Splitters.

Et.ECTRic Brass Wares, T/td., Brakell's Buildings, Rainford

Gardens, Button Street, Whitechapol, Livorpool, Lave drawn
our attention to a ranRp of Kingl<.'-pole. splitters which they

are manufacturing. These are made, for any number of ways
from 2 to 6—the 2-wa.y type is illustrated in fig. 1. The
case of the splitter is of cold rolled pressed steel and is asbestos

lined. The. bases are made of a special non-hygroscopic

Fig. 1.—Sinqle-poi.k Splitter.

material capable of withstanding from 10,000 to 13.000 V per

mm. thickness. The advantages claimed for the device are

that as there is no cast iron or porcelain in its construction

it is practically unbreakable; it is light and easily fixed; it

has permanent bushes, and heavy copper contacts, and it is

absolutely fireproof.

The " Wild=Barfield " Thermostat.

The increasing demand for a closer automatic temperature

control for electric ovens and other apparatus has resulted in

the production of a new thermostat which can be set for tem-

peratures up to 40O deg. F. A capsule filled with a volatile

fluid is made bv its expansion to switch off a part of the

heating element" as soon as the full temperature is reached.

Fig. 2.—The Wild-Barfield Thermostat.

Afterwards the full current is switched on and off inter-

mittently, so that a very steady temperature is maintained ii>

the oven, or other device controlled. The exact temperature
to be maintained can be adjusted to a nicety by altering the

position of the weight on the lever which projects outside the
oven (fig. 2). Contact is made outside the oven, so as to guard

against any explosion or ignition should the articles being
dried give off an inflammable gas.

The Wild-Barfield thermostatic temperature control with
slight modifications can be adapted to numerous electrically-

heated devices, and should open up new channels of businesa
which have hitherto been restricted by the difficulties encoun-
tered of easily and safely controlling temperatures within
desired limits. For the purpose of illustrating the device, the
cover has been removed. The controlling apparatus is manu-
factured by Messrs. Automatic & Electric Furnaces, Ltd.,
•281-283, Gray's Inn Road. Ixsndon. W.C. 1.

An Anti^vibration Fitting.

We have received from the Screwlkss Grii- Fiitino Co..
l^wer (Jenrge Yard. Halifax, details of a new t\y>e of fitting

for protecting electric lamps from injury due to vibration.

Tliis may consist simply of a spring with a screwless
eorp grip, as shown in the central diagram in fig. 3. A
counter-weight and a flexible metallic tube can be supplied to

I

Fig. 3.

—

An Anti-vibr.aticn Pitting.

fit over the lamp " ilex " from the spring to the lampholder,
a.5 in the left-hand side of the figure: ' A third variation, sTnown
on the right-hand side of fig. 3, is the fitting of two lengths of

flexible metallic tube. In this method the tube takes all the
weight of the lamp and shade, leaving the " flex " entirely

free.

A New " Outlet " D;iTice.

A newly invented device, which is being developed by the

Electric Odilet Co., of New York City, consists of a new
style of outlet and a new plug with curved blades, which sup-

ports the fixture and makes the proper electrical connection
at the same time. The new outlets may be placed in either

walls or ceilings wherever a light can ix)s.sibly be used.

Generally more outlets will be put in than ordinary lighting

conditions require. The wall outlet is marked by a neat

Fig. 4.

—

Wall " Outlet " (.above) and Ceiling
(below).

' Outlet "

brass plate with a rounded triangular blade centre, fig. 4, and
will accommodate the standard parallel blade plugs now
commonly used with cord connections. An inconspicuous brass

plate marks the ceiling outlet. This installation finishes the
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work of the electrical contractor. It will not be necessary to

call him in to put up, take down, or shift a light, except in

the case of the heavier and more elaborate fixtures.

The plug is attached to the light itself. When it is

thrust into the outlet the curved blades point upwards
and are capable of holding the heaviest fixture. For the

more elaborate wall fixtures the plug is not rigidly attached

to the fixtures. In this case the wall fixture is hooked over

the plug after it has been inserted in the wall receptacle.

In wu'ing the plug to the wall light, enough slack is left to

allow the fixture to be readily hooked and unhooked with

the plug in position. The blades of the ceiling plug curve

outward like the ends of an anchor, and to shift a fixture,

^ all the user needs to do is to lift the fight off the outlet.

—

^Electrical News.
A New Trolley Runner.

Mr. a. Harwood has sent us a drawing and particulars of

his patent trolley runner (No. 113,091). This is designed to

elimmate the trouble experienced in replacing the .unner on

a wire when the wheel is turned at an angle to the wire.

The hojd has a self-lubricating conical seat, and is stated to be

free from all rocking.

THE TEMPERATURE LIMITS OF LARGE
ALTERNATORS.

Discussion at Manchester.

Mr. G. a. Juhlin's paper on the above subject, which was
abstracted in our issue of February 4th, was discussed before

the NoRTH-WeSTEUN CeNIKB of the InSTITDTION of JiLECTBlCAL

Engineers at Manchester on January 'i5th.

I'rof. Miles Walker was of the opinion that the paper

gave exactly the data which were wanted, not only by the

designing engineer, but also by th^ operating engineer.

Everyone had known for a long time that mica insulation

had very good ability to withstand high temperatures, but they

w-anted to know exactly what would happen if they con-

structed a coil according to certain methods known to manu-
facturers and subjected that coil to, say, a temperature of

150 deg. C. for a long time. Now they had some exact data,

and it was an illustration of the enormous value of a well-

organised experimental department in a great manufacturing
works where a man could be kept on a Ime of research until

he had got satisfactory results. Mr. Juhlin's formula for

calculating the temperatm'e rise he admitted was not quite

applicable (the speaker referred to fig. 4), because as a matter

of fact the heat did travel partly along the copper, but mainly
through the slot insulation. The Speaker had thought it worth
while to tackle the problem of how much heat passed through

the msulation, and how much along the bars for various

lengths of the machine, and he had plotted a curve from the

formula. (Prof. Walker explained a diagram thrown on the

screen.) Until he worked out the figures he had no idea that

in a stator of 30 in. they could get so much reduction in

temperature. The formula was a very simple one, and it was
quite easy in any case to fill in the values of the constants

and determine the actual .^emperature. As regarded the

measurement of the temperature inside the machine, he had
sometimes wondered why the proposition had not been consi-

dered of having a thermo-couple halfway or a third of the way
in the tubing. There would be no dirSculty at all, particularly

in the part of the machine w-here they did not require

as much insulation, and with a thermo-couple in there they

could get as good a determination with it as if they made a
dnect reading with an instrument so that a man could see

exactly what the temperature of the machine was. With
regard to how high a temperature one should work at, he did

not quite agree with Mr. Juhlin. So far as the rotor was
concerned, there was not the shghtest doubt that as long as

they were working at a temperature which was proved to be

a perfectly good temperature for a rotor to work at, with

proper mica thermal insulation, then everything was to be
gained by working with copper. But with regard to the

stator they had another thing to consider. Suppose the

insulation could be made absolutely sound so that even when
working at 150 deg. C. nothing could be said against it on
that score. Still there arose the question of efficiency. In
dealing with that, they must take into account the eddy
currents as well as the normal losses. They knew that if they

increased the copper in a slot they increased the eddy cm-rent,

6o in some ways the engineer was tempted to say :
" Well,

we will have as much copper as we can ; we will work with
abnormal current density and keep down the eddy currents:

in that way we are not exceeding our temperatures and^we
will have a good machine." But there were some things to

be considered in days of high-priced coal, and when they

knew pretty well how to keep the eddy currents down to a

small amount. He did not mean those eddy currents caused

by the current in the conductor itself, but those caused by
the saturation of the teeth, which were sometimes far more
important than the others. Those were things which must
be taken into account when they considered increasing the

copper, but nevertheless it was possible by sufficient lamina-

tion to increase the copper. A SO.OOOrkW machine of normal
design working at fairly high temperatures would take about

2 tons of copper, which could be obtained at a cost for labour
and material of about iJ&lO. On the other hand, they could
reduce the loss by about 40 kW, which, taking iUOO at 10 per
cent, was £60 a year ; on the 40 kW they gamed about i6350.

The annual cost of the power wasted in the copper was five

times as much as the interest on the extra cost of the machine.
In a stator there was always plenty of room, and they could
make the slots they required, but w'ith the rotor they were
limited, so he would like to see, first of all, very perfect!

lamination of the copper, and then the copper arranged so

as to produce the most economical machine, not merely from
the point of view of the cost of manufacture, but also from
that of the cost of manipulation, plus cost of operation. At
the present time the buyer did not pay sufficient attention to

efficiency, if he did so he could revolutionise the electrical

industry. If he was offered two machines, one at £1,000 and
the other at £1,050, both by good makers, he would take
the former, and would hardly take into account a matter of

one-half per cent, more or less efficiency. If the buyer would
really consider what efficiency meant, and insist upon
manufacturers making highly efiicient machines, he would
obtain better results, but as it was, the manufacturer
knew that if he put a machine on the market at a price

10 per cent, higher than the other man he would not bei

able to sell it. How many shunt motors had the amount of

shunt copper which was actually economical, the amount
required from the point of view of really efficient working,
not from that of price? One could put three times the
amount of shunt copper into an ordinary motor, and it would
pay for the copper in the saving effected. Should they not
consider the subject from the point of view of complete
efficiency and the ultimate cost rather than from the simple
manufacturing point of view? He agreed that the tempera-
tures Mr. Juhlin suggested were quite possible, and the paper
would reassure operating engineers whose temperatures were
fairly high.

Dr. S. F. Barclay was of the opinion that Mr. Juhlin had
not made quite clear the relationship that his proposals bora

to present-day practice. He proposed to run machines with
a higher temperature rise than was at present permitted, and
rightly pointed out that actual " hot-spot " temperatures
exceeded considerably the rise specified for measurement by
thermometer. He referred to a hot-spot temperature rise

of 78 deg. 0. above the cooling au- for a 6,600-volt machine,
and of 98 deg. 0. for a 10,000-volt machine. He pointed out
that although those figures might appear to be high, if the
temperatures of existing machines were measured they would
probably be found to be in the neighbourhood of those figures,

if not higher. Most people would be inclicrid to agree with

Mr. Julihn's opinion with regard to the actual temperatures
of machines built and passed to the conventional specification

of 40 deg. C. rise measured by thermometer, but how did

Mr. Juhlin reconcile that opinion with his proposal to " in-

crease " the temperature rii^e to 75 deg. C (actual tempera-

ture)? Clearly, he was recommending the adoption of a
specification tiiat would ensure " hot-spot " temperatures
being lower than he considered they were at present>—a state

of affairs that -(^as not consistent with the substance ot the

paper. In connection with Mr. Juhlin's proposal to rneasure

the temperature of the rotor winding by the resistance

method, in consequence of the good coohng of the part of

the rotor winding that was embedded in the rotor, and the

relatively poor cooling of the part of the winding that was
enclosed by the end bells, the "hot-spot" temperature of

the rotor must be considerably greater than the average

temperature. Clearly, then, so far as the insulation was
concerned, and it was from that point only that Mr. Juhhn
considered the case, the temperature rise that was suitable

for the stator where the " hot-spot "' temperature could be

ascertained fairly accurately, was excessive for the rotor in

which the " hot-spot " temperature was absolutely an un-

known quantity. Mr. Juhlin might b disposed to consider

that the difference between the average and the maximum
temperatures of the rotor should not be very great with a

well designed machine, but if his proposal were adopted it

would be appUcable to badly designed as well as to wen de-

signed machines. For that reason the speaker's considered

opinion was that an ultunate limit of temperature of 160

deg. C. for the rotor as determined by the resistance rnethod

was excessive. The speaker considered that the most impor-

tant quality of all was reUability of operation ; for generating

plant rehability should have the first consideration from all

concerned, and to impair that first essential for any small

gain in first cost or efficiency was an unsound poUcy. An
unduly high percentage of failures of turbo-alternators con-

tinued to take place from unknown causes, and it might quite

well be that relative movement due to large temperatui-e

variations might account for some of those failures. Before

higher temperatures -nere adopted it was important that the

matter should be con.sidered from other standpomts than

merely that of the suitability of the insulation to withstand

high temperature.

Mr. A. B. Field exnlained ' that by specifying a low tem-

perature rise measured by resistance the whole direction of

design was biased, and the manufacturer no longer had a

free hand to do the best he could. Efficiency was a very

important feature, and they should distinguish very clearly

between temperalnire limits introduced by considerations ci

insulatioD and those due to such considerations as Prof.
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Walker had brought forward; they were absolutely distinct.

Let the purchaser give the manufacturer sulBcieut freedom
with regard to temperatures and insulation, and call for the

very best efficiency he could net. then he would get more
efficiency with a smaller amount of copper than by putting.

a big amount of metal in the cen(r<^ At all events^ they

were two distinct problems, anil they should be kept distinct.

With regard to the rotor temperatures, the temperature limit

dictated by the insulation was one that they were not in-

terested in at all. By leaving the temperature to the manu-
facturer ho would be limited to a lower figure than the tem-

perature that the insulation would stand, and in the revision

of the B.E.S.A. rules it would be quite rational to say that as

regarded turbo-rotors there was no temperature limit from
the point of view of insulation, and therefore, on the insula-

tion tables no temperature limit need be given. If desired,

it might be added that from other points of view practice

had shown that a temperature rise of fOO dcg. C. or so did

not introduce serious trouble. He did not think it was
realised in this country that the American Institute's

St^indardisation Rules did not represent the conditions under
which a very large proportion of machines in America were

sold and bought.
Mr. A. E. Clayton said that when they were told that a,

10,000-volt machine had a temperature rise of 98 instead of

40 deg. 0., it became obvious that any rating based on tem-

perature measurement by thermometer was quite hopeless.

With a thermo-couple they could undoubtedly ascertain the

temperature in a particular spot very accurately, but it

seemed that the resistance method was rather more robust.

In the case of a rotor the author had only allowed 10 deg.

difference between the temperature of the hottest part and
the temperature measured by increase of resistance. The
author's conclusion was that 160 deg. C was a safe tem-

l)erature at which to run mica insulation, but should he take

].X) deg. measured by the resistance method for the rotor,

that would result in a temperature well over 200 deg. being

attained in many cases, depending partly upon whether axial

or radial ventilation was used.

Mr. G. F. Sills pointed out that the author's coils which
had been tested appeared to be composed of four conductors

per slot. Presumably those conductors were not in parallel,

and if so there was mica between each individual conductor. In

a number of instances in the past, although the slot insulation

surrounding the conductors had been mica, the insulation

between the conductors forming the coil had not always been

mica, and in view of the high temperature suggested it would
be necessary to have all mica. Water-wheel generator coils,

at any rate so far as the rotor was concerned, woiUd be work-

ing under more favourable conditions than a turbo rotor.

One speaker had calculated that by using extra-high-tempera-

ture on a 20,000-kW machine, one could show a net gam of

about £'250 a year, but when the capital cost of a complete
'20,000-kW set and its auxiliaries was taken into consideration

a saving of £'250 a year would not influence a buyer if it

would in any way affect the reliability of the set. \\ ith

reference to the author's remarks regarding meeting foreign

competition, it should be possible to put forward higher tem-
perature machines for export where foreign competitors were
doing the same, supplying the lower temperature machines to

the home market, until such times as engineers in tnis country
were willing to use higher temperature machines. Witn the

extra-high-temperature machine it might be necessary to ha\'e

a larger air tilter, which w'ould occupy more space, and with
present building prices that might offset the reduction in

price of the higher-rated turbo-alternator.

Mr. B. G. Chorcher, referring to the use of the resistance

thermometer, thought it would be found that the argument
ot robustness would not work out because they could use
thick thermo-couples sufficiently strong to stand ordinary
shop usage, whereas when using the resistance thermometer
in order to get sufficient resistance in the arm of the bridge
which formed the resistance element, they had to use very
fine wire so as to get it into a small space. In that way
the resistance thermometer would probably be no better than
an ordinary mercury thermometer. The statement that they
could measure surface temperatures accurately by means of

a thermometer seemed to be not quite accurate. Thermo-
meters were calibrated by being immersed in a liquid, and
they had to correct the emerging column. For commercial
testing that might do, but when they were to measure surface

temperatures if they placed the thermometer against the sur-

face they would be measuring the temjierature of the air just

outside the surface, plus a cerfciin amount of radiation from
the surface. The use of pads introduced abnormal conditions.

The speaker had tried to measure the temperature rise of a

commutator by putting a thermo-couple and a thermometer
on to the commutator at the same time. In one case the
thermometer read 56 and the thermo-couple read 71, which
was simply due to the therinometer really reading the teni-

peratiure of the pad, not that of the commutator, and the

temperature of the pad was nothing like the temperature of

the commutator. The only real way to get surface tempera-
tures accurately, especially where there was any air blast, was
to use thermo-couples and sweat them on to the surface, by
which means perfectly satisfactory results could be obtained.

Mr. Baxendale explained that last year they opened up a
generator rotor which was manufactured some seven years
previously; it was actually as good as the day it was put in,

and it seemed to be quite good for another ten years, so Ic

Would stick to low temperature. With regard to the juncti-n

of the end connections, if the cupper expanded at all it woull
certainly break the joint there and the insulation of the enl
\viuding would suffer as well. Ordinary iimpire cloth won I 1

carbonise in a very short time, and tliey very often found n

drying out a machine that if the ttunperature became a litf.

high the varnish came out in small bubbles, with the result

that the insulation was apt to become very low. With
regard to the rotor running at higher temperatures, trouble

v\ould be experienced with mica insulation, which was not
extended far enough away from the cores, and when the

in.sulation was asbestos, they were apt to part joints there.

with the result that they would probably get an earth on the

rotor in addition to any moisture coming over the wet filter.

Mr. F. Walker remarked that if they took the charges made
by any of the big undertakings they would find that interest

and sinking fund absorbed '>{) per cent, of the total. If the

charge made was 2d. per unit, Id. would represent the sinking

fund and interest; the alternator perhaps represented nearly

5 per cent, of the capital charges. Suppose they added 10

per cent, to the cost of the alternator, the interest and sinking

fund would go up by i per cent., which represented i per cent,

of the charge per unit. On the other hand, a 10 i>er cent.

increase in efficiency would reduce the cost per unit by 2J

per cent. Those round figures rnade efficiency ten times as

important as the capital cost from the point of view of the

cost per unit.

Mr. K. Johnson thought that higher temperature limits

would force manufacturers to adopt mica insulation more
widely, with the result that reliability would automatically

depreciate.

Mr. G. A. JuHUN, in reply, asked :
" Why should we

blink our eyes to the fact that high temperatures are there,

always have been, and always will be there? " They could

not build machines with an internal temperature of 40 deg. C.

Unless operating engineers accepted the fact that there existed

very much higher temperatures inside a machine than they

could measure by a thermometer, they would not get any
further. The high-temperature machine would be more effi-

cient than the low temperature machine, and it depended
entirely on the design of the machine what the temperature
distribution in the rotor would be. With a well-constructed

machine and end windings properly ventilated there was not

the enormous discrepancy between the hot-spot temperature
and the average obtained by resistance, which some speakei's

had tried to indicate. Moreover, there were plenty of machines
built on a 40 deg. rating, which had been operating for years

very much beyond some of the limits which had been sug-

gested. In actual practice he did not think anybody need

lose any sleep over the subject of copper expansion. Any
piece of insulation when new was absolutely solid, but they

had to have certain clearances in getting the bars into the

slots; those clearances were absorbed by expansion ol the

insulation, w-ith the result that they had always got a certain

amount of. not clearance exactly, but elasticity in the insula-

tion. The insulation swelled, there w^as no question about

that, but they must also remember that even with mica (and

mica there had a very great advantage over any other insula-

tion that could be used because the copper could slide in the

mica) although it might be ever so tightly pressed, they had

not got the same grip on the copper that they would pet

with any fibrous material; practical experience would show
that there was not much danger from expansion. They had

to consider actual operating conditions and sjiecify machines
accordingly. Though the standardisation rules had been

accepted by American manufacturers they did not work to

them. Tlie only reference in the paper to water-wheel genera-

tors was the fact that certain coils were taken from these

machines. They were not intended as an example of how turbo-

generator coils should be taken: they were simply taken

because they happened to be there and were useful for experi-

ment. There was nothing but mica from the bar copper to

the outside, so that the limits whii-h held good for the insula-

tion to ground would also hold good for the insulation between

turns, and it was far more important to have mica insulation

on the individual turns because that was the position of hot

spots in connection with the copper. Concerning the influence

of temperature on paper, at least one manufacturing com-

panv in America did not use paper, but varnish, and break-

downs were very few indeed. With regard to the expansion

of the core bolt, the core was ela.stic, and it would expand

far more than the bolt; the expansion of. the bolt was not

very much. There was a temperature gradient from the

copper to the core, and a very considerable one; therefore,

the ex)re temperature was very much lower than the actual

copper temiierature. He was quite satisfied that it was

correct that an efficient machine with a high temperature

required a smaller filter, instead of a larger one; total losses

must be less if they could get a higher efficiency out of a

given machine. Mr. Sills suggested that they should use a

higli temperature limit for machines which had to meet foreign

competition and keep to low temperature limits on machines

for u.se at home ; from a manufacturing point of view this was

not practicable. " Where have you built machines similar

to this? Where can we see them? " were the first questions

British engineers asked, and engineers were not so very

diiferent in other parts of the world. When they used mica, why
should they stick to temiierature limits which were obviously
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laid down for machines constructed with other material? It

was not the same thing at all. If they had the material to

withstand the higher temperature he thought it was up to

everybody to use it to some extent. There was not the

slightest doubt that the further they went the more mica

would be used in the construction of electrical machinery.

Probably the day would come when they would use nothing

but mica, or perhaps by that time they would have found

something even better than mica.

SOME SPECIAL LIGHTING FITTINGS.

The " Anti-break " Lamp Economiser.

There has always been, and more especially so under present

conditions with the life of lamps shorter than it might be, a

drawback to the universal use of high-efficiency metallic-fila-

ment lamps. That is, the fragile nature of the filament

results in a reduction of the length of life of the lamps even

when they are subjected to the shghtest vibration, and when

any perceptible vibration, or liability to shock, exists it is

often impossible to use them, as the cost of their renewal

might outweigh the advantages accruing from their use.

It is for the purpose of overcoming the above-mentioned

and similar problems that the " Anti-break " lamp econo-

miser (Ross patents) has been designed. The device, as

already illustrated in our pages,* takes the form of a disk

composed of two concentric riags connected by a plurality

of strips of phosphor bronze gauze cut on the bias with

the warp and weft strands disposed obliquely, so that the

diagonal of the mesh runs in the direction of the length of

the strip. The gauze strands are firmly fixed at their ends

to the inner and outer rings of the disk; there is no actual

connection between the two rings, the inherent friction of

the weft and warp carrying the weight of the lamp and

holder. A suspension is thus provided which is inert to the

transmission of vibration as there are no wires running direct

from the outer fitting to the suspended lamp, through which

vibration can pass; in other words, the interrupted mesh of

the gauze strips destroys, or damps out, the waves of vibration

before they reach the fragile filament. At the same time the

lamp is held rigidly in place, and even under the most severe
fihock the natural resilience of the disk damps the wring, or

rebound, owing to the interwoven mesh, and prevents the
filament being destroyed.

The device, owing to the corrugated nature of the warp
strands interwoven with weft strands, is exceedingly sti-ong,

and pos.sesses the further advantage that it is not affected by
the heat of the lamp or atmospheric conditions. It has been
tested under vibration from running machinery in engine
r>X)ms, over propellers on board ship, and under vibration

results have attended on the development of the Ross anti-

vibration disks for use with' gasfiUed-lamp fittings. An im-

portant city in the north of England has found m actual use

that gasfilled lamps suspended from tramway poles have
shown 100 per cent, longer hours of burning when fitted

with the device. Moreover, numerous fittings are being
used on jib and travelling cranes, and in other positions

where hitherto it has been impossible to employ gasfilled

lamps with any degree of reliability.

For instance, in fig. 3 is shown the " Tilbury " lamp, which
it is claimed was the first cargo vessel fitting to use a gasfilled

lamp; this is becoming popular in shipyards, and when the

rough usage to which such fittings are subjected in shipyards

is considered, it will be appreciated that the anti-vibration

attachment must be doing its work well. An alternative to

the single lamp fitting is the " Shiplight," fig. 4, which is

provided with several l).c. lampholders mounted on " anti-

FiG. 6.
—

" Defiance " Fdme-tight Fitting.

break " disks, and is supplied already wired and provided with
two brass terminals for coimection to the. existing supply
cables.

A further application is the " KeeUte," fig. 5, which has
been specially designed for the purpose of projecting a flood
light on to the keel of a vessel when in dry dock, where the
standard practice is to clamp the fitting on to any convenient
stanchion wherever a hght may be required, and it will

be noticed that the top of this fitting is provided with a ball
and socket universal joint so as to allow of the lamp being
tilted in any direction that may be required.
The " Defiance " fitting, fig. 6, is appropriately named,

since it has been designed" for use in cases where it is essen-
tial to provide a water or fume-tight lamp, such as in chemical
works or in ships' stoke holds where oil fuel is used, and
where fumes of a ilangerous nature may be encountered.
It consists of a soHd cast-iron top having radiating fins both
inside and out, the opalescent globe being held in a V chan-
nel ring, and is thoroughly gas-tight throughout. It has
been found on actual test, we are informed, that the above-
mentioned fins provide a sufficiency of radiation, and no

Figs. 1 and '2.—Ross .\nti-vibratiox
Disks.

Fig. 3.—" Tii.burv
Shipyard Fitting.

Fig. 4.
—

" Shiplight
Cluster PriTiNG.

Fig. 5.—" Keelite "

Flood-light Projector.

set up by a pneumatic hammer on a steel plate, to which the
fittings have been attached, and it has been subjected to gun
fire shock on board naval vessels.
In practice it is found desirable to use two of the anti-

vibration disks rigidly connected together as illustrated in
figs. 1 and 2. in order to prevent the swav which otherwise
would take place with the long gasfilled lamps : provision may
be made for focusing the lamp if required, and the Engineer-
ing & Lighting Equipment Co.. Ltd.. claims that gratifying

* Elec. Rev., Feb. 7th, 1919, p. 148.

undue deterioration of the gasfilled lamp has been noticed
This type of fitting is used by the British Cellulose & Chemical
Manufacturing Co., Ltd.. and it is also used for lighting the
engine room of the s.s. Aquitania. F'inally, it might be
mentioned that the " Bradford " lamp, as its name implies.

,

is used for colour-matching purposes by woollen manufac-
turers and in dye works. It consists of a suitable lantern
in which are fitted three specially tinted glass screens through
which the hght of a gasfilled lamp is filtered, and it is claimed
that the resultant light, in effect, is as near as possible to
north light.
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ELECTRIC TRACTION.

SiK Philip Dawson's Views.

An extremely instructive lecture on the above subject was

delivered by Sir Philip Dawson to ihc senior ."students of the

Faraday House Electrical Engineering College, on February

23rd. Mr. G. W. Partridge (an old Faradian) occupied the

chair, and in introducing Sir Philip explained that the

latter had had unique opportunities of studying the subject,

as he had inspected practically every clectritied railway system

in Europe and America. Moreover, as he spoke three or four

languages fluently, he was able to discuss technical matters

wiUi engineers of" various natioualitios, and so obtain first-hand

data. 'Ihere was no doubt that the near future would see

an enormous development of electric traction in this country

:

the Brighton railway was to be extended to th"e coast, and

the Great Eastern Co.'s system would also be converted before

long. It wa-s gratifying "to know that the electrical engmeer

to the L.B. & S.O. Railway was an old Faradian, and it was

not too much to hope that another Faradian would be put

in charge of the Great Eastern Co.'s system. A point that

should never be forgott<in was that it ^as worse than useless

to attempt to consider any railway electrification scheme from

the engineering point of view if the commercial standpoint

was neglected.

Sir Phihp Dawson regarded it as the duty of all experienced

engineers to assist the younger generation by every means

in their power; it was only by so doing that the young men
could hope to compete with their rivals. He had come in

contact with engineers of all nationaUties during the 30 years

he had been connected with electric traction in its various

phases, but he was always prepared to back his countrymen.

Tramway electrification had reached the end of its develop-

ment, and would provide comparatively little work for manu-
facturers in the future, whereas railway electrification had

only just begun, and there was an enormous amount of work

to be done.
There were two main systems, viz., d.c. at from 600 to

3,000 volts, and a.c. single-phase at any pressure up to 16,000

volts. An a.c. 3-phase system was used on the Continent by

the aid of spUt-phase locomotives, but now regeneration was

possible with all three systems, and the latter one had lost

its particular usefulness. Standardisation was very useful,

but if carried too far it might result in more harm than good

being done; in that connection the report of the .Advisory

Committee to the Ministry of Transport must be considered as

reasonable, and the L.B. & S.C. system was wisely to be

retained so as to accumulate data and experience, especially

as no mt.in line had as yet been electrified in this country.

It was very unwise to slam the door in the face of improve-

ment as France had done, and the lecturer read an extract

from an eminent .American engmeer's letter expressing the

opinion that France had gone too far in standardising the

h.p. d.c. system. Such procedure could only mean one of

two things" at the present early stage, i.e.. either the en-

gineers responsible were not capable of differentiating between

the advantages of various systems for the particular railway to

be converted, or else manufacturers of certain classes of

equipment wished to exclude all competitor.'. Actually each

hue to be electrified should be considered on its merits, and

a svstem chosen which would best suit the particular con-

ditions. iS'early every country on the Continent was con-

sidering the subject at the moment, but none intended to

standardise to the degree that France had done, and in the

U.S..\. they were of the opinion that they could not standardise

imtil more experience had been gained ; they were accord-

ingly developing various systems at the same time. Of course,

in some countries the problem could be easily settled, in

Belgium, for example, where the distance between towns was

short, the traffic dense, and the lines comparatively short,

the d.c. system would probably be the best to adopt. The

whole thing resolved itself into terms of capital, working,

and maintenance costs; railway electrification was a financial

problem entirely, and all the best engineering in the world

would not make a scheme a success if it was not sound com-

mercially and financially.

An important point that required settlement was the per-

missible p.d. in an earth return .system, but that subject was
now being considered by the Ministry of Transport's .advisory

Committee, of which the lecturer was a member. Interfer-

ence with telegraph and telephone circuits had been made too

much of a bogy in the past; on the Brighton line and in

Sweden it had "been eliminated entirely, but there again it

was a question whether the cost could be justified.

The lecturer emphasised the fart tliat the whole problem

was a financial one, pointing out that before the war the cost

of electricity consumed equalled ^^ per cent, of the total cost

of operating an electric railway, and it would, therefore, be.

appreciated" that energy must be supplied as cheaply as pos-

silile. A full train starting from Victoria station might re-

quire as much as 2,000 amperes, and he was giving away no
secret when he stated that the Electricity Commissioners

realised th,Tt of the total amount of electricity that would
be produced in the provision.) Uy-delimited London and Home
Counties Electricity District half would be consumed by the

railways. The Brighton railway would require between 40,000

and 50,000 kW on the three-hour basis, while the Great
Eastern Co.'s system would mvolve a generatmg station of

at)out J6U,0C)0 kW capacity; railway electrification woulil.

therefore, result in the consumption ol large amounts of )ii.v.. r

which would have to be euppUed by stations of large n/r.
For a large railway system the load factor could bo taken as
40 per cent., and lor London the diversity factor was only a
tew per cent., but there was really nothing in the latter.

The lecturer next dealt with power-house design, pointing
out that steam pressure would bo increased to 350 lb. per
sq. in., and that there was no advantage in installing m-
dividual turbo-generator sets of too large a size, and then
passed on to the subject of cables. Sir Philip mentioned thiU

the American G.E.C. hoped shortly to produce a 3-core h.p
cable, but. personally, he preferred to use three single-core

cables without any protective devices; such devices were only
needed to disconnect the generators, modem cable being able

to withstand any surges that might arise. That .view had
been confirmed on the Continent where three single-core cables

had been laid underground in concrete ducts. They had
recently tested pieces of the 30.000-volt. iS-cycle, single-coro

cable that was supplied for the Brighton railway system, and
it had withstood a pressure of 200.000 volts at 50 cycles for

three hours, after being under water for 2i hours, without
showing any signs of breakdown. Moreover, a similar piece

of cable after being wound on a drum, having a diameter I'i

times that of the cable, six times in one direction and six

in the other, had withstood 175,000 volts for 5 minutes.
.After discussing the relative eo.sts of transformers, switch-

gear, and cable for 30,000 and 60,0<Xt volts and higher pres-

sures. Sir PhiUp explained that experience had shown that

very much less trouble was encountered when using h.p. than
l.p. hnes. which was due to the fact that higher mechanical
and electrical safety factors were allowed, and that the lines

themselves were relied upon to withstand .surges and not the

so-ialled safety devices. For h.p. work the generators would
probably be connected solidly to the transformers and the two
regarded as a single unit.

In conclusion, the lecturer enumerated some of the advan-

tages that electrification resulted in : 2fM per cent, more traffic

could be dealt with without any increase in expense for the

provision of more lines, &c. 'I"he use of multiple unit motor-

car trains for subm'ban work enabled the size of the trains to

be varied so as to suit the number of passengers that re-

quired transporting, and a more frequent service could be
run. Further, traffic was created in the middle of the day

because passengers did not have to trouble about time-tables,

and they knew they could catch a train at any time. How-
ever, the most economical operation would not be secured

unless the whole of the line was completely electrified. Some
large goods yards in America had been electrified and were
operating quite satisfactorily. The L.B. & S.C. Co. had ex-

perimented in that direction, and had found that the average

shunting speed of a steam locomotive was only 2.5 m.p.h.,

whereas by using a passenger motor car for the same purpose

the speed could be increased to at least 5 m.p.h. An electric

locomotive consumed no energy while it was standing idle,

neither was there any deterioration of fire bars. &c.\ it did

not require coal and water to be carried about : the average

speed could be increased, and heavier loads could be hauled

;

a constant torque and better adhesive load could be obtained.

The limit of size of steam locomotives had been reached at

about 3,000 i.h.p. on account of boiler considerations, but

electric locomotives had been built which developed 8,000 i.h.p.

each, and that was by no means the limit. A saving in work-

ing expenses resulted from the fact that a smaller number of

electric locomotives was required to do the work, and the

cost of building a railway track could be reduced because in-

creased gradients could be allowed.

Sir Philip covered the ground comprehensively, and ended

his lecture by showing lantern slides which illustrated the

various electric railway systems in America and on the Con-

tinent.

^

German Trade Activity in India.—Gradually the anti-

pathv ag-ninat RermsD poods and German methnds of bnaineoR dia-

plsyed duringr the war s'ema to be d's^ppeariticr. The fieuren

isBned by the Director of Statistics in Infliarperardiriff the extent of

Indian t"rarie with Germany show that thRt conntry is b»einninir to

maVe a bid to secure the hold on the Indian market that she had

before the war. and that she is succeedine to a large extent. It is

strange, but, true, that in the Indi-an bazaars a German-made article

is often preferred to a British article, the re«on probably beinfr

that German goods have a reputation for cheapness. The present

rate of exchange enables the German importer to sell many things,

in the making of which the Germans have special iped, at prices

which are lower than those of any other country and still yield

him a handsome profit. The shopkeeper in the Indian bazaar

appears to be under the impression that to say an article is made

in Germany is to give it the hall mark of value. In this connection

a point worth noting is that German goods are now ousting

from the Indian market the produce of Japan which, during the

war. supplanted Gcmnny as the principal provider of the many

cheap trifles which find suoh a ready sale in India.

—

Indian

Textile Jovrnal.
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REVIEWS.

The Real Wealth of Nations, or A New Civilisation and itn

Economic Foundations. By John S. Hecht, Fellow of the
Eoyal Economic Society. Pp. ix+350. London : George
G. Harrap & Co., Ltd. 19ai. Price 15s. net.

The science of economics, as Mr. Hecht remarks several
times in the course of his book, is sometimes called " the dismal
science." The perusal of the work, while giving rise to some
doubt in our mind as to the strict apphcability of the term
" science," in no way invalidat-es the complete appropriateness
of the adjective. There is probably no subject, with the pos-

» sible exception of religion, which lias produced, in the nunds
of really earnest and capable students, so many conclusions,
the variety of which is only equalled by the passionateness of
the conviction with which they are held, urged, and main-
tained.

There can be no two opinions as to the thought and effort
that Mr. Hecht has put into the writing of The Real Wealth
of Nations. As the carefully considered views of one who would
seem, by his distinction, to be qualified to write on the
subject, the book is well worth reading. Everyone will find
in it something with which he can agree, and everyone will
also find a great deal of controversial matter. Engineers, who
are first and foremost trained brain-workers, will at once
accept the statement that, of themselves, neither capital nor
labour, nor the two of them together, can produce wealth at
all, and that only when they are harnessed to brains and skill

can they become productive.
Summed up, the book is an attempt to prove that only by

means of an adequate system of protection can a country be
really wealthy. Protection enables the development of infant
industries to be carried out. The " adequate " system amounts
to prohibition, nothing less bringing about the object Mr.
Hecht desires. Subsidiary questions, which used to be con-
sidered of some importance, are dismissed as not mattering
at all, and certainly we have by now become so used to the
depreciation of the purchasing power of money that to press
the process farther by making it impossible for foreign imports
to reduce the price paid for goods will only be another straw
on the back of the patient beast of burden who has to bear
the load. We shall be told that we have not read the book

;

that it is explained that the real trouble arises out of our
having come to think of value in terms of money. We appre-
ciate all that, and we quite see that money is an imperfect
standard. But unfortunately, it is the only one available.
We are compelled to reaUse that we have to deal with facts
as they are, and not as we would have them be. There is

really very little practical advantage to be gained by consider-
ing what would happen if Peter grew nothing but potatoes
and Arthur grew nothing but artichokes, and they wanted to

barter. There is not going to be a new civilisation, and Mr.
Hecht may as well make up his mind to it first as last. We
shall have to go on with the one we have got, and do our best
to improve it.

The effective criticism of such a book as this would involve
the writing of another one of equal length; and then no doubt
the author would sit down and write a third, so that we might
go on, past the point to which Touchstone takes the ethics

of controversy, until we reached those sublime heights where
dwell Mr. Ernest Newman and Mr. Edwin Evans, whose
musical criticisms result in, if they do not aim at, the unend-
ing provision of material for the mutual disparagement of each
other's intelligence, so that one really wonders at the patience
of those who have to provide space for their publication.

It is not correct to suppose the cost of production of any
given article as constant, and consisting of the necessaries of

life of the producer and his dependents. Standardisation and
production of large quantities in properly equipped factories

make the cost of production follow a law of the character

y = mx+c, the constant representing overhead charges, which
d'niinish per article as the number of articles produced in-

creases. While we are mentioning laws, we would point

out that it is of no avail to rail against the so-called " law of

supply and demand " as if it were of man's deliberate making.
When a legislature makes a law, if says, in effect :

" We would
have things thus and so; and we will pass a law to compel
people to act in such a way that things shall he thus and so."

A scientific law, however, is a statement founded upon observa-

tion of a number of relevant cases, from which it has been
observed so frequently that certain results follow certain causes,

that it may reasonably be assumed that the same result will

always follow when the same things are done. A scientific

law- is nothing but a theory, and it has been found, not in-

frequently, that the increase of knowledge makes a theory

untenable, as in the case of the phlogiston theory. We fear

that it is unlikely that any increase of human wisdom will

bring about any result other than that when things are scarce

people will charge more for them.
Mr. Hecht opens with a set of what he calls " the real

axioms of economics." There are -31 of them. To be an axiom,

a, truth .should be self-evident, neither requiring proof nor

capable of it. but serving as a foundation for future reasoning.

This is not the case with the majority of Mr. Hecht's axioms,

fSome of which are more than arguable, while hardly any are

'self-evident. However, Mr. Hecht speaks throughout in an

'^x cathedra manner, and sets forth his definitions with an air

'of infallibility, while dismissing the dictionary definition of

economics as " merely the personal opinion of the dictionary
compiler "; whereas the fact is that even the youngest com-
piler of a dictionary must be guided, to quite a considerable
extent, by the precedents established by those who were earlier
in the field. Thus we are told for instance, that wealth is

something that e.\ists. Mr. Hecnt will have none of the view
that coal in the ground, for instance, is worth nothing. Yet
wealth can only result when production exceeds purchasing
power, which seems to lead to the view that wealth involves
movement, the doing of work, which, to om- thinking, is much
more reasonable.
Mr. Hecht has no good word for those engaged in selling

goods. It is neither a skilful nor an honourable occupation.
We all suffer, it is true, from the middleman, who too often
becomes a simple profiteer, neither producing, transporting,
making available, nor even seeing, the goods out of which
he takes his toll. But the effective selling of the capacity of
a factory is no less important than efficient manufacturing
processes. This is, in actual fact, an age of competition.
Whether it ought to be so or not is quite another question.
So when we hear of some factories being on short time, while
others in the same line are not, it may be taken as certain
that the selling methods of the short-timers (assuming equally
efficient manufacturing methods) are at fault, especially when
the demands of the market are still far from being satisfied.

And we would observe to Mr. Hecht that, in our view, George
Stephenson invented the locomotive because he saw there was a

need for it, a demand value for it; in a word, because he knew
that if he made it there would be a .sale for it. That may not
sound romantic, but it is true, and there are few inventions
in the scientific or practical world that have been made for

any other reason. It is otherwise with works of art. A com-
poser writes music, a poet poetry, a painter makes pictures,

because he must, although he hopes to find a market for his
product when he has completed it, and often thinks very little

of the intelligence of the world if he fails to do so.

The truth is, that whether our object be ostensibly that of

remaking the torn and war-exhausted world, making a new
civilisation, or merely making the best of things as they are,

the only course to adopt is to work as hard as possible, pro-

duce as much as possible, and spend as little as possible. In-
dividually and collectively, all must play their part, and there
must be no reliance on Government control, or Government
regulation of profits, or paternalism of any sort. The w-orld

is a hard place, but, on the whole, it is not so hard but that
the man who does his best can get something out of it.

We find much that is contradictory in the book, and much
that we cannot accept as true. For instance, the sale of

luxuries at home is injurious
;
yet if sold abroad their sale

may benefit the producing country. Is not this suspiciously

like the " romance of trade " at which Mr. Hecht jibes so

bitterly earher in his work'? The statement criticised is to be
found on p. 113. Again, on p. 22.3 we find :

" Fi'ee trade can
now be recognised through all its disiiuise as false, artificial,

selfish, and materialistic. It allows those who are crafty or

grasping to exploit the helpless . . . while a Protection based
on the value produced per worker is natural, national, and
moral . . . Bolshevism, it appears, is not a Russian menace,
but the logical outcome of the teachings of the 'Victorian

economists." This sounds perilously like nonsense. Dean
Inge finds the genesis of Bolshevism in the ravings of dis-

illusioned sentimentalists, and this view has at least the merit
of tallying with the facts as we have all been able to observe

them since Bolshevism was first established in Russia.

No, we cannot admit that Mr. Hecht has proved conclu-

sively that Protection amounting to prohibition is the universal

panacea for the ills of the troubled world, or even of the

nation, and a civilisation is more than a national affair. We
cannot do away with nationalitv—for ourselves, we do not
want to do so. and have very little use for internationalism as

a policy—but Mr. Hecht says in his subtitle that he is out

for a. new scheme of thincs. so be oueht not to limit it to

individual nations. He will not get any nearer than Onar
Khayyam to shatterinu it to bits, and then_ remoulding it

nearer to the heart's desire, and narticularlv it may be con-

fidently said that he has not helped us very far along the road

by his recommendations. X.

.ihiminitnn: Its Manufacture, Maniiiulation, and Marketing.

Bv Gforge MoKTrMER, M.Inst,Met. Pn. viii-l-')52. Lon-
don : Su- Isaac Pitman & S6ns, Ltd. 1920. Price 2s. 6d.

net.

This little volume is one of Pitman's Common Commodities
and Industries Series. It fills a distinct gap in technical hand-
books, and it fills it decidedly well, becau.se the author utilises

the .small space at his disposal not in weari.some repetition of

facts alreadv published ad nauseam, but in givins a great deal

of matter known only to the expert, and what he does give

us is reallv interesting and useful. Thus in the laudably brief

account of the production of the metal, emphasis is laid on
those detnils of ele-'tric furnace construction and oneration

which make all the difference between success and failure, and
not on vague eeneralities leading nowhere. In this connection

we are usefully reminded that the electrolytic recovery of

aluminium looks beautifully simple and straicbtforward on
paper, but nevertheless its successful commercial operation

call* for the utmost care and vigilance, both as regards choice
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of suitably pure material and in the regulation of the many
delicate operations involved.
The chapter on " Alloys 6f Aluminium and their Treatment

"

is a highly-condensed resume, full of useful information and
some valuable tables, while the following chapter, " Plints on
Working with Aluminium," will be found extremely helpful
by the average engineer; the section on " Soldering " is par-
ticularly excellent, and for practical purposes it exhausts the
subject. This completes Part I of the book, entitled " From
Clay to Consumer."
The second half deals with " AppHcations "

; namely, in
automobiles and au-craft, in the chemical industry and alumino-
thermics, and in the electrical industry, and again the author
has covered a wide field in an extremely small space. Under
the third heading the reminder that nearly '20,000 tons of
aluminium (equivalent to double the quantity of copper) are
employed on overhead transmission alone, serves to indicate
the importance of this use of aluminium. During the war
the Germans used aluminium for winding generators and
transformers. This u.se can scarcely become normal, but for
bus bars and connections aluminium is frequently becoming
a serious competitor of copper. Plere rise in temperature is one
of the determining factors, and the greater area of radiation
afforded by aluminium gives it a manifest advantage.
Another electrical application of aluminium of special in-

terest is its use in winding magnet and other coils. The
presence of the oxide film enables a pressure of i volt to be
safely withstood between turn and turn, and it is therefore
possible to use bare wire for this purpose, so long as there is

insulation between the layers.

These and numerous other examples that might be quoted
show how great a field still remains open for aluminium to
enter successfully, and we commend this little book to en-
gineers as much for its suggestiveness in this connection as
for the direct usefulness of the practical information with
which it is crowded.

NEW PATENTS APPLIED FOR,
(NOT YET PUBLISHED.)

1921.

C»Bpil«d exprcMly for tbi« journa) by Miiibi. Sivton-Jonu. O'Obll and
SllPKiNl, Chartered Patent Ageata. 186. Higk Holboro, London, W.C. 1.

4,770. " Annunciators, &c." E. A. Graham. February 10th.
4,772. "Automatic, &c., telephone systems." Relay Automatic Telephone

Co., Ltd. February 10th. (Sweden, February 11th, 1920.)
4.777. *' Electro-mechanically controlled telephone system." * F. Aldendorff

.ind H. Baron (Aldendorff). February 10th.
' '

4.778. " Magneto-electric machines." British Tho
and A. P. Young. February 10th.

4.801. " Electrical apparatus." E. L. W. Byrne.
Supports for incandescent electric lamps."

i-Houston Co.,

4,810.

llth.

4,855,

llth.

February llth.

Clark. February

' Electric motors for talking machii J. T. Sibley. February

4,858. " Manufacture of electrodes." W. G. Michel. February llth.
4,865. " Measuring unbalance." Western Electric Co. (Western Electric

Co., (Inc.). February llth.

4,889. " Road vehicle electric lamps." A. G. Curnow and Howes and
Burley, Ltd. February llth.

4,896. " Arrangement of insulators of precipitating installations." E. R.
Marks (Siemens-Schuckertwerke) and Siemens-Schuckertwerke. February llth.

of high-tension insulators of electric precipitating
Schuckertwerke. February llth. ^Germany, Feb-

4.897,

install;

ruary Hlh. 1920.)

4,900/1. " Magnetic chucks." Taft-Pieri
llth. (United States, November 5th. 1914 )

4,904. " Electron discharge devices." British Thomson-Houston Co.
(Geneml Electric Co.), and General Electric Co. February llth.

4.907. " Radio signalling svstems. &c." Radio Communication Co., Ltd
and J. Scott-Taggart. February llth.

4,917. "Telephone transmitters." A. F. Svkes. February llth.
4.9.%. " Junction boxes." A. P. Rutherford. February 12th.
4.958. " Connection system for electric transformers." G. Campos

ufacturing Co. February

Ltd.

Fcb-
12lh. (Italy. February I2th. 1920.)

4.9.';9. " Electro-magnetic tractor." C. J. Coleman. February 12th.
4.9fi4. " Automatic fuse -ndicator." F. G. Dunn. February 12th.
4.990. " Electric motors." H. F. Ponsford. February I2lh.
4.995. " Klectron discharge devices." A. C. Bartletl and General Electric

Co.. Ltd. February 12th.
4.997. " Switrhps." N. Pemberton-Billing. February 12th.
4.998. "Temperature indicators," British Thomson-Houston Co., Ltd,

(General Electric Co.). and General Electric Co. February I2lh.

5,001. " Coils for electrical transformers." British Electric Transformer
Co.. Ltd.. and J. Roothaan. February 12th.

II plugs." J. J. Rawlings and Rawlplug Co., Ltd.5,007. " Tubul
February 12th.

5,014. " Electric lamp hold.

5.01.';. " Reduction of inter

H. Morris-Airev. L. G. Preston

W. M. Strickland. February 12th.
ice in wireless telegraphy and lelepho
and G. Shearing. Febru.^ry 12th.

5,026. " Microphonic sound boxes for telephones, gramopho
Fry. February t4th.

5.0.31. " Electric conductors for internal wiring of buildings." D. S.

Munro. February 14th.

5.042. " Electric plug and socket couplings." J. A. Crabtree. February
14th.

S.O.'W). " Interchangeable electric holder adaptor." W. M. Strickland.
February 14th.

S.O-TO. " Apoliance for detecting or measuring electric currents." J. K.
Cattprson-Smith and C. W. Stopford. February 14th.

5.095. "Measurement of polyphase electric currents." Metropolitan-Vickers
Elertrical Co.. Ltd. February' 14lh. (United States. February 13th. 1920,)

5.096. " F.Wtrical measuring devices for polyphase circuits." Metropolitan-

Virkers Electrical Co., Ltd. February 14th. (United States, February 13th.

1920)
5,100. "Electric lamp holders." G. F. Ostins. February 14th.

5,102. " Electric live wires or conductors." D. Adamson. February 14th.

5.107. " Transformer rectifier using both halves of the alternating current

waves." Thorpe Electric Corporation. February 14th. (France, December
23rd. 1920.^

5.112. " Electro-deposition of metals." British Thoni
Ltd, (General Electric Co ). and Gen-ral Electric Co. Febi

5,124. " Dead cable indicator." H. McCrudden. Fcbn
5.134. " Pre-heater for air in furnace plants, &c." Allg

tatS'Gef. and F. Munzinger. February 14th.

14th.

Uth.
Elektrici-

6,135. " Heat exchanging apparatus." Allgemeine Elektricitats-Gej, an4
F. Munzinger. February 14th.

5,139. " Electric contact devices." J. W. Walker. February 14lh.
5.144. " Terminal pieces for electric conductors." H. B. Cornish. Feb-

ruary 15th.

5.145. " Electric switches." H. B. Cornish. February 15th.

5,170. " Anti-vibration devices for supports of electric lamps, &c." E. E.
Hopwood and Wardle Engineering Co., Ltd. February I5th.

5,173. " Circuits for magnifying or transforming changes of voltage or

current." W. H. Ecclcs and W. A. Leyshon. February 15th.

5,201. " Magnetos." G. Gibson, H. C. Hcckman, and A. E. Smith.
February I5th.

5.206. " Alternating current relay." F. B. Dehn (Takaminc Commercial
Corporation) and Takamine Commercial Corporation. February 15lh.

5.210. " Holders for electric incandescent lamps," A. G. Mead and
Mead & Jeflery, Ltd. February 15th.

5.211. " Electric incandescent lamps." A. G. Mead and Mead & Jefiery,

Ltd. February 15th.

5.216. " Dynamo-electric machines." A. H. Midgley and C. A. Vandervell
and Co., Ltd. February 15th.

5.217. " Electric switchboards for motor cars, motor boats, &c." A. H.
Midgley and C. A. Vandervell & Co., Ltd. February 15th.

5,223. " Thermo-electric heat accumulating cooking stoves." S. Cristiani

and S. Saccrdote. February 15th.

5.231. " Generation of high-ifequency alternating electric currents." E.

F. W. Alexanderson and British Thomson-Houston Co., Ltd. February ISlh.

5.232. " Radio-transmilting systems." E. F. W. Alexanderson and British

Thomson-Houston Co., Ltd. February 15th.

5.235. " Electric light pendants." J. E. Barber, H. M. Burr, and W. F.

Merry. February 15th.

5.239. " Cut-out for electric circuits." K. Kellendorfer. February ISth.

5,246. " Mercury, &c., vapour electric lamps." F. Reynolds and Silica

S\ndicatc, Ltd. February 15th.

5,248. " Measuring length of electric waves." J. S. E. Townscnd. Feb-
ru.irv 15th.

5,259. " Electrical transmission systems." A. M. Taylor. February I61I1.

5,266. " Electric globes or tubes for use as advertising signs, &c." F.

Oppalfens. February 16th.

5,293. " Wireless, &c., telegraphy an4 telephony." H. T. Moores and
E. E. Stewart. February 16th.

5,340. " Incandescent electric lamps." C. E. Newman. February 16th.

.1,341. " Electric switches." C. A. Damey. February 16th.

5,345. " Protective devices for electric distribution systems." British

Thomson-Houston Co,. Ltd.. A. S. Fitzgerald, and H. Pearce. February 16lh.

5,347.
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THE ELECTRICITY DISTRICT
INQUIRIES.

[297]

At a recent uuiupany meeting, Mr. George Balfour,

M.P., gave a staggering figure for the cost of the inquiry

which took phice at Liverpool in January; he said he

had ascertained that this amounted to not less than

£10,000. Up to the present the inquiries have been

verj- unpromising, and it seems that the matter demands,

very serious consideration, in view of the large number

of inquiries that are pending. In the House of Com-

mons the question is being pressed whether the holding

of further inquiries, and the consequently large expendi-

tures, should not be postponed. This follows on a pre-

vious question asking why the Electricity Commissioners

are holding local inquiries to consider schemes for the

formation of Joint Electricity Authorities, seeing that

there is no power to finance such authorities at present.

This question of finance depends, we are told, on the

Electricity (.Supply) (No. 2) Bill being passed. The

introduction of the Bill has been postponed, and tliere

are rumours that this is a preliminary to quietly stelv-

iug it. In any case, every month that passes is likely

to make the passage of a finance Bill of this kind more

difficult. At this time, when the need of economy in

all directions is so apparent, it seems difficult to justify

the holding of inquiries costing £40,000, when their

outcome is contingent upon the passage of a somewhat

controversial Bill which the Government has apparently

shelved at least for a time.

Whilst our leaderette last week was being printed,

Mr. LI. B. Atkinson, at the annual dinner of the In-

stitution, was likewise deploring the unsatisfactory out-

look consequent upon the inquiries which have been

held, and which reveal so little evidence of that spirit

of willing co-operation on the part of corporations, com-

panies, and consumers, which is essential to the success

of the national scheme for the development of electricity

supply. He, also, pointed out that the schemes put for-

ward would not carry conviction to the minds of the

financial experts upon whose collaboration the whole

structure must eventually be based. If we err, then, we

err in excellent company when we take a somewhat

gloomy view of the future of the system of Joint Elec-

tricity Authorities as generally understood. We pointed

out, over a year ago, that the opportunity had
been afforded to the existing authorities to demons-

trate their good faith and to carry the proposals of

the Act to a successful issue by hearty co-operation for

the national welfare— failing that, compulsory powers

would inevitably 'be conferred upon the Electricity Com-
missioners; Sir John Snell, in December last, repeated

tliat warning, as we reported in our issue of December

•J 1th, 1920, and this fact was also very seriously em-

phasised by Mr. Atkinson last week.

Obviously, to continue holding inquiries at a cost

of £40,000 a week (and be it noted that the Liverpool

inquiry was adjourned, and was reopened on Tuesday

last, to cost, perhaps, another £40,000) would be the

height of folly unless very valuable results were ob-

tained; so far there has been no such return for the

extravagant outlay, unless the writing on the wall be

an adequate return—the ominous warning that the
,

scheme has been numbered, weighed, and found want-

ing, and that the kingdom is to be divided compul-'
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sorilff] No; if the object cannot be attained in this

way, the sooner wo cut our losses and find another way,

the better. One inquiry has been completed—and the

Commissioners will have a ditllcult task to formulate

a rational decision on the evidence tliat has been laid

before them. One is still in progress, and another has

been begun and promptly deferred sine die. And time

is flying.

In December, lOli), the epoch-making Act was passed,

and we surmised tliat the promised amending Bill

would not be brought forward until the Com-
missioners had had time to explore the situa-

tion ; we were partly right and partly wrong,

for- it- was introduced and dropped; introduced

again, sliorn of its most contentious clauses, and shelved
—-anyhow, no legislative progress has been made since

1919, and even if the Joint Electricity Authorities are

brought into existence, they will be powerless until the

Act is amended and supplemented by further legislation.

After a lapse of li months, the first inquiry was
opened. In the meantime, with a few notable exceptions,

the hands of supply authorities have been tied, would-be

consumers are clamouring for service, unemployment
is increasing, and the electrical millennium seems as

far away as ever. The electrification even of suburban
railways has been similarly held up by the uncertainty

as to the future of our railway system due to Govern-
ment control, and more recently fresh disturbances have
been created by tlie sudden resolve of the Government
to abandon control. All these factors tend to depress

the electrical industry and, still more, the industries

which it serves. It seems inevitable that whatever the

Government lays its hand on is paralysed from that

moment.

We have consistently objected to the nationalisation

of our industries and public services; with the object

lesson of the telegraphs before us, we issued many warn-
ings as to the consequences of nationalising the tele-

phone service, and we have similarly opposed the nation-

alisation of electricity supply. The alternative that

we have advocated to the latter is development by com-
panies under public control, a system which has worked
most admirably in the United States and elsewhere, and
which can be made absolutely safe if undue exploitation

is feared. Incidentally, we have seen no evidence that

the public interests have suffered from the operations
of the North-East Coast companies, the one examjjle of

almost unfettered development that this country can
show^successful, in spite of their Ijeing deprived of the

right to supply in many parts of their area; and there

no public control has been in force. But we fully ap-

prove of the provision of such control in some suitable

form.

Now that the Joint Electricity Authority inquiries

are failing to " produce the goods," we turn again to

this .system as the most hojiefiil way of escaj)e from the

threatened impasse.

We have before us a most illuminating case to illus-

trate our argument—the report of the Conunittee ap-
pointed by the Conference of Local Authorities of tlie

West Riding Electricity District, a Committee of eight

electrical engineers to local authorities which are
statutory undertakers, appointed to prepare a draft
scheme for submission to the Electricity Commissioners.
We give an abstract of the report elsewhere in this

issue. (In passing, we note that of the 17 authorities
concerned, only ten voted in favour of the resolution
advocating that the Authority should consist of elected

public representatives

—

i.e.. excluding companies—and
that the local authorities sliould accept the financial

responsibility entailed.)

This committee agreed that the formation of a Joint
Electricity Authority was essential, and that it ujust

possess full owning and operative powers. Inmiediately
the committee came up against the fact that the only
alternative to this policy was to appoint the Yorkshire
Electric Power Co. to be the Authority. With the can-
dour of the engineer, unbiased by political considera-
tions, the committee says: " From an engineering point

of view this should prove a most satisfactory arrange-

njent "—and it goes on to say that the company already

possesses the necessary powers for almost the whole of

the district, and a considerable network of mains in

existence. If the Electricity (Supply) (No. 2) Bui be-

came law, as we pointed out some months ago, a Joint

Electricity Authority could delegate its powers to the

company, and would then become an advisory body,

while the company would be the operative body. This is

tlie arrangement jireferred by tlie Committee; moreover,

the iiossibility of representation of tlie local authorities

on the directorate of the company in consideration of

financial support is regarded with favour by the com-

mittee, which concludes that such proposals would be
" sound from an engineering standpoint." Thus it

satisfies its collective engineering conscience—and we

heartily endorse the scheme outlined, every item in

which has been advocated in our columns.

But "right here" the politician butts in; the com-

mittee recognises that " the principle of the control of

public utility undertakings by local authorities has

obtained firm root in Yorkshire," and proceeds to de-

molish the scheme which it has characterised as " sound
from an engineering standpoint." It points out that

the existence of the Power Co. is an insuperable obstacle

to the operations of a Joint Electricity Authority, owing
to the rights which Parliament has conferred upon it

in perpetuity, the duplication of mains, that would be

necessary, &c., and concludes that if a Joint Electricity

Authority is established, it must have the whole of the

main transmission system in its hands. After studying
the possibility of representation of the Power Co. on

the Authority, and finding that such an arrangement
might confer upon the company a still stronger hold

on the district, the committee concludes that the only

possible solution is the purchase of tiie companj^'s whole

undertaking and rights, necessarily by negotiation.

An inquiry as to its views elicited from the company
the natural reply that as there was no body in existence

to treat with, it could not discuss the sale of the portion

of its undertaking concerned, and the committee was
left to draw the optimistic inference that if such a body
were constituted the company would be willing to con-

sider the projiosition— a view for which we find no
basis in the company's reply.

That is where the matter stands at present. We have
dealt with it fully because it is typical of the circum-
stance^ in numerous other cases, and the point which
we wish to emphasise is this: That this committee of

electrical engineers managing supply undertakings (in-

cluding those of Bradford, Huddersfield, and Leeds I

deliberately states that the best engineering solution of

the problem is to entrust the whole business to the hands
of the existing Power Co., which already possesses the

necessary powers, and to appoint a Joint Electricity

Authority without operative powers, to act in an advi-

sory and supervisory capacity. A very similar proposi-
tion was put forward at Llandudno by the North Wales
Power Co. It is a solution which we fully approve

;

it would make for efficiency and economy, and would
ensure the safeguarding of the public interests togetlier

with the quickest possible progress. It would obviate
the necessity for holding incjuiries at fabulous expense,
and would enable the engineers to go ahead at once (the

Yorkshire Power Co., for instance, has important de-

velopments in hand, which are held up purely by the

operation of the 1919 Act, just as were those of the

County of London Co.). Financial difficulties would
at once disappear— the inquiries have shown how nelm-
lous are the ideas of the promoters of Joint Electricity

Authorities on this most important subject, whereas the
companies can find the money without delay.

The ]>osition of such municipal undertakings as those

of Manchester and Glasgow, which, like many others of

importance, have proved highly successful, would call

for special treatment. We see no reason why they
should not continue to develop on the present lines,

becoming in effect the power companies for the imme-
diately adjoining areas.
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As we go to press we learn from our special corre-

spondent at Liverpool that, directly the Mersey and West

Lancashire District Inquiry was reopened on Tuesday,

the representatives of two important municipalities an-

nounced the withdrawal of their support from the main
scheme, and deprecated the formation of a Joint Elec-

tricity Authority. This announcement confirms and

strengthens the views that we have set forth above.

State-aided

Industrial

Research.

The criticism which has for some time

past been levelled at the Department of

Scientific and Industrial Kesearch, that

its grants to industrial research asso-

ciations result in commercial firms

being subsidised by the State, was revived by the

report of the Development Commission, which was

published recently. The Development Commission

has now been in existence for some ten years, and

when constituted by Mr. Lloyd George, then Chan-

cellor of the Exchequer, was granted nearly

£3,000,000, to be employed in stimulating the

economic development of the United Kingdom, with

special reference to certain industries, such as agricul-

ture, forestry, and fisheries. The important point, how-

ever, to which we wish to draw attention is that the

Act of Parliament constituting the Development Fund
stipulated against giving advances to an association of

persons or a company trading for profit, and we are

told that the Commissioners have interpreted the stipu-

lation in the strictest sense. Having regard to the fact

that the work of the Development Commissioners deals

largely with research, it is impossible not to contrast

the terms of its constitution with the policy adopted by

the Department of Scientific and Industrial Kesearch,

of definitely fostering the establishment of industrial

research associations, the funds of which are provided

partly by the State and partly by the particular in-

dustr}-.

This matter can be looked at from several points

of view. In the first place, the underlying prin-

ciple of the formation of research associations under

the Department of Scientific and Industrial Research

was that every firm engaged in a particular trade should

join the association, and by its contribution towards the

funds, benefit by the industrial research work which

it carried out, with State assistance. Literally, of

course, this would imply that the State was providing

money to enable commercial firms so to improve their

processes that they could make greater profits, although,

alt-ernatively, the argument can be used that the result

of this State-assisted research work ought to mean im-

proved working processes, and necessarily a reduction

in the price of the particular commodity as supplied

to the public. Whether the one or the other of these

hypotheses has been given practical effect by the policy

of the Department of Scientific and Industrial Re-

search with regard to industrial research associations it

may, perhaps, fairh- be argued that it is too early to

form a judgment. On the other hand, there is the

point of view of the firm which, for reasons satisfactory,

at any rate, to itself, does not see fit to join the Indus-

trial Research Association. One of the terms of

the formation of industrial research associations is that

the results of any research work are to be the property

of the contributing firms, although other firms in the

industry not associated can obtain the results by paying

for them.

The original idea of the Industrial Research. Associa-

tions was, in the first place, to co-ordinate research, and

at the same time to make available to all members of a

particular industry results which could only otherwise

be obtained by much overlapping and unnecessary repe-

tition, leaving it to individual firms, even though

members of the Association, to make special investiga-

tions of particular interest to themselves in their own

way. The terms of the grants made by the Department

to industrial research associations are that they shall

continue for five years on a £1 for £1 basis, i.e., that

for every £1 provided by the industry the Department

shall provide a similar amount, although in at least

one case the Department has provided £3 for £1, that

being the glaiss industry. What the position will be

at the end of this five years it it not possible

to say, but the critics of State aid of this char-

acter cannot be sure of having things all their

own way, because we notice that the Development

Commissioners have asked for a modification of

the Act of Parliament under which they work which

will enable them to proceed on more or less similar lines

to the Department of Scientific and Industrial Research.

It seems to us thaC the real test of the matter is a public

one, because all members of a particular industry can

obtain the results of the work of their research associa-

tion, whether they belong to the association or not.

On that point there can be no cause for complaint, and

the real justification for tlie continuance of State-aided

industrial research is the production of higher quality

articles at lower prices to the public.

The application for the prolongation

The Poulsen of the Poulsen patent, of which the hear-

Patent. ing and judgment are recorded else-

where in this issue, awakens mental

echoes of the turbulent days through which the art of

wireless telegraphy was made to pass befoi-e the war.

Then the owners of the patent were moving heaven antl

earth to secure a share in the projected Imperial wireless

chain, and the system was prominent in the Parlia-

mentary question list, and in the proceedings of the

Select Committee of Inquiry into the Post Office con-

tract with the Marconi Co. But the Poulsen interests

failed to attain their goal. The war broke out, com-

mercial wireless development abruptly ceased, and all

efforts were concentrated on meeting the requirements

of the Naval and Military authorities j both the Marconi

and the Poulsen systems were used, some remarkable

long-distance 'circuits" being carried out with the

latter, and other methods of generating continuous

waves were also employed. The Poulsen patent expired

in 1917, and since then the British Post Ofhce has

adopted the system for some of its long-distance stations
;

it is also being used on some of the big ocean liners,

and has, in fact, acquired a new lease of life since the

death of the patent.

The patent rights passed through an extraordinary

series of adventures during their existence; we need

not follow their vicissitudes—suflice it to say that they

finally came into the possession of the Marconi Co.,

which undertook a liability of £150,000 in respect of

them, and thus acquired for a brief interval a virtual

monopoly of long-distance wireless telegraphy in this

country. Naturally the owners sought to revive that

monopoly, and lodged an application for the extension

of the patent. Mr. Justice Sargant, however, had

no difficulty in making up his mind on the matter ; he

pointed out that the war had not prevented the owners

of the patent from securing capital (per the Marconi

Co.), and that it had brought them much business from

(iovernment departments—hence he did not even call

upon the opponents to state their case. He remarked

rather caustically that it was strange that an application

should be made for compensation for loss due to the

war on behalf of a company which only came into exist-

ence during the war, and that even if the life of the

patent were prolonged to the utmost, it would extend

only to July, i922,'so that it would harass those who

had made use of the system since the death of the patent,

without much prospect of benefiting anyone.

We cannot but approve of his decision, which appears

to accord with common sense. The way is now clear for

salutary competition between the various existing sys-

tems to come into play. There is plenty of scope for

them all, and progress will be accelerated by the spur

of necessity.
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THE INFLUENCE OF TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES & CURRENTS.

By S. AUSTEN STIQANT, A.M.I.E.E , M.Am.I.E.E.

It is the purpose of this article first to enunciate

briefly the fundamental principles of third harmonic

voltages and currents in symmetrical three-phase

systems; secondly, to indicate their origin purely in

respect of transformers; thirdly, to marshal the facts

and present them in tabular form, and finally to in-

dicate their objectionable features.

It is not claimed that any new theories are introduced

in the article, but simply that facts, often understood

in a more or less vague sort of way, are here crystallised

and presented in a clear manner.

Principles op Third Harmonics in Symmetrical
Three-phase Systems.

There are two general forms of connections of three-

phase systems to be treated of :
—

(o) Star connection.

(6) Delta connection.

(a) Star.—In any star-connected system of conductors

it is a basic law tliat the instantaneous sum of the

(.urrents flowing to and from the common junction or

star point is zero.

In a synmietrical three-phase, three-wire star-con-

nected system the currents and voltages of each phase

at fundamental frequency are spaced 120 deg. apart,

and at any instant the current in the heavier loaded

(instantaneously) phase is equal and opposite in direc-

tion to tlie sum of the currents in the other two pha.ses,

and at fundamental frequency this balance is main-

tained throughout the cycle. At third harmonic fre-

([uency, however, currents flowing in each phase would

be 3 "x 120 = 360 deg. apart, or. in other words, in

phase with one another and flowing in the same relative

direction in the phases at the same instant. The sum

Fk;. 1.— P iknomeson ni- 'Oscu.latino Neutral" in asym-
metrical Thkbe-phase, Three-wire, Star-connected System,

WITH UNEARTarO NEUTRAL.

of the currents in the star connection would, theretore.

not be zero, and consequently in a symmetrical three-

phase, three-wire star-connected system, third harmonic

currents cannot exist.

If, however, a connection is taken from the neutral

|)oint in such a manner that it completes the circuit of

each phase independently (though through a common
connection), a current at three times the fundamental

frequency can circulate through each phase winding

and through the line wires and the fourth wire from
tlie neutral point. The fourth wire acting as a drain

for tliird harmonic currents preserves the current

lialar.re r.f the system; it has, of course, no effect on

the currents at fundamental frequency as these are
already balanced.

Third harmonic voltages, on the other hand, can exist

in each phase of a symmetrical three-phase, three-wire
star-connected system, that is, from each line wire to

ground,* but they cannot appear in the voltages between
lines. The third harmonic voltages in each phase are
in phase with one another so that there is one third
harmonic vector only, and the neutral point of the star

is located at the end of this vector. The potential of

the neutral point is conseqiiently not zero, but oscillates

round the zero point at triple frequency and third

harmonic voltage. Fig, 1 f illustrates this phenomenon
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.3. With a four-wire star connection third harmonic

voltages from lines to neutral or ground are partially

or completely suppressed, according to the impedance

of the third harmonic circuit.

4. With a four-wire star connection third harmonic

currents may flow through the phases and through the

line wires and fourth wire from the neutral.

5. With a three-wire delta connection third harmonic

It is well known that there are two characteristics in

the behaviour of sheet steel transformer plates when
under the influence of an alternating electro-magnetic

field, which produce an appreciable distortion in the

wave form (from the standard sine wave) of certain

alternating functions. These functions are magnetising

(or more truly no load) current, flux, and induced

voltages, the distortion of which severally, or together.

1—1—
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—1
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—



302 THE ELECTRICAL REVIEW, [Voi. as. No. 2,259, march ii, 1921.

load current, flux, .and induced c.ni.f. when the e.m.f.

is a sine wave and when hysteresis is absent. From a

Btudy of tliese curves it will be seen that the current is

a true magnetising current, being in phase with the

flux, its peaked form showing the presence of a pro-

minent third harmonic. It will also be noted that this

wave is symmetrical about the horizontal axis, and each
half wave about a vertical axis. The flux must, of

course, be sinusoidal on account of the assumption of

a sine wave induced e.m.f.

Fig. 4 is similar to fig. 3, with tlie exception that

hysteresis is taken into account. In this case the cur-

rent is not a true magnetising current on account of

the hysteresis component which is introduced, which
makes the no-load current lead the flux by a certain

angle 0, the hysteretic angle of advance. This figure

also shows that for the same maximum induction the

Fig 6 is similar to fig. 5, with the exception that
liysteresis is taken into account. In this case the no-
load current leads the flux, thereby producing the

liysteretic angle of advance (j as in the case of fig. 4.

The flux wave is somewhat more flat topped, and while
still symmetrical about the horizontal axis, each half

wave is unsymmetrical about a vertical axis passing
through its peak.

Hysteresis does not alter the maximum value of the
tlux wave, though it increases its^lis-symmetry ; the
wider the hysteresis loop the greater the dis-symmetry
of the flux wave.

Fig. 7 shows the analysis up to the fifth harmonic of

(a) the magnetising current wave ,„ , fig. .3, and {b)

the induced voltage wave e, fig. 5 ; in each case waves
are given showing the sum of the fundamental and
third harmonic, and indicating tlie degree of the error
involved in ignoring harmonics bej-ond the third.

In order to obtain some idea at a glance as to the
approximate phase of the third harmonic relative to
the fundamental in a composite wave, fig. 8 is given

TABLE I.

/-f/>Lf^MO/^/c /A/ Opposition. Ha/^monh

FlO. 8.

Wa\/£ ShAP£

flAT. £,.

7hipd>Y
HARnoi^ic

Sai'^s

<

Sa/^c'

Sai-^c

It^DUCCO VouTACC

Wavc Shaps

Hahi^oivic

Opposition

To S,/v.

Sa/^c

>

N't Load Current

\/^Avs. Shape
TiSi'yc

tiAf^nor^ic

Oppozit/on-

S.'.v-.

>

Same.

Flat.
Thipo

__
tiAPmoi^ic

Phase«
SAt^C

<

Sai^c

Wave-shape relationship bet' , induced voltages and no-load curren^.

maximum values of the true magnetising and no-load

currents are the same, but that when taking hysteresis

into account the no-load current becomes unsymmetrical
about a vertical axis passing through its peak. It will,

however, be seen by comparing figs. 3 and 4 that the

third harmonic component is contained almost entirely

in the true magnetising current, and very little, if

any, in the current component due to hysteresis, thus
indicating that third harmonic currents are produced
as a result of the varying permeability of the sheet

steel plates, and only in a very minor degree by mag-
netic hysteresis.

Fig. 5 shows the wave form relation between the no-

load current, flux, and induced e.m.f. when the current
is a sine wave and when hysteresis is absent. As in the

case of 'fig. 3 the current is a true magnetising current
and in phase with the flux. The flux wave is flat topped
which indicates the presence of a third harmonic in

phase with the fundamental, the harmonic having a
negative maximum coincident with the positive maxi-
mum,of the fundamental, and so producing a flat-topped

resultant wave. It will be noticed that the flux wave
IS symmetrical about the horizontal axis and each half

wave about a vertical axis. The induced e.m.f. is, of

course, affected by the departure of the shape or the

flux wave from the sine, a flat-topped flux wave pro-
ducing a highly peaked wave of induced e.m.f. (as

shown in the figure) in which also appears a prominent
third harmonic. In the case of the voltage wave the

third harmonic is in opposition to the fundamental,
the .positive maximum of fundamental and harmonic
waves occurring at the same instant, so that the resul-

tant voltage wave becomes peaked.

showing the shape of the resultant waves obtained when
combining the fundamental and third harmonic alone
with different positions of the harmonic.
From the foregoing discussion on the origin of third

harmonics the following conclusions are to be draw^n:—
1. With a sine wave of flux, and consequently induced

voltages, the no-load current contains a prominent third

harmonic which produces a peakiness in the wave. The
third harmonic is introduced mainly into the true
magnetising current component through the variation

in the permeability of the sheet steel and only in a verv

small degree into the hysteresis component of the current
by the cyclic hysteresis.

2. With a sine -wave of no-load current the flux and
consequently the induced voltages contain prominent
third harmonics which produce a flat-topped flux wave
and peaked induced voltage waves.

Table I summarises the above conclusions (a) for

constant b maximum ; Qi) for constant e eS.

(To If continued.')

An Electrically-We'ding Motor Repair Boat.—There was
recent'y complete'^ at GothonVurg- a small motor tn? anH repair

boat named Rsnh IV. corntructeci by the Svetsnines Aktiebolsget,
fir the firm's own nte. She is B2 ft fi in in lena'th. wth a beam
of IS ft. 1 J in., and is fitted with a semi-Diesel engire for pro-

pnla'on, in addition tnseTii-niesel-ensrine-driven weldin? g-eneratinp

seta. The Ixjat is uaed both as a tue and as a repair boat, the
object beinsr for it to proceed to vessels lyine at anchor requirin?
weldiner work to ba carried ont on them. All the necessary equip-
ment for the purpose is carried on Esah IV,— Motor Ship,
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THE PRICE OF COAL IN RELATION TO ITS HEAT VALUE.

By J. S. EVENDEN.

Thk de-coutrol of the uiining industry, and the

resultant de-control of prices, are matters of such

importance to the coal consumer that they should

command the closest possible attention, particularly

in view of the many anomalies which have been

permitted to exist for some time past. It will

be generally admitted that the purchase of coal

upon the basis of its heat value should be the aim of

all large consumers, and concerted action on their part
would tend towards the realisation of this ideal, but
this action must not be confined to mere destructive

criticism, its object should be tlie enlightenment of the

colliery owners as to the real requirements of the con-

sumers and the many disadvantages which are insepar-

ably associated with the existing practice of charging
for fuel by gross weight alone. This system, it is need-

less to say, will continue so long as it is passively ac-

cepted as inevitable by the consumer.

Those who have studied the publications of the United
States Government relating to the preparation, pur-

chase, storage, and utilisation of coal and allied subjects,

and at the same time have had experience as large con-

sumers in the United Kingdom, will have no doubt as

to the urgent need for reform or the possibility of effect-

ing a marked improvement upon our present methods.
At the time of writing (January, 1921) a comparison

between the prices charged for several typical grades of

coal shows some extraordinary vagaries, the following

examples being sufficient to illustrate how the consumer
is affected. These examples were not specially selected,

but were taken at random and based upon a list of

current prices f.o.r. London, and they are sufficient to

show that there is at present no fixed relation between
the price and the quality of coal.

Monmouthshire nuts ...

Yorkshire washed doubles

Nottinghamshire D.S. nuts .

Nottinghamshire nutty slack

Derbyshire D.S. nuts ...

Derbyshire nutty slack

Derbyshire fine slack ...

Leicestershire nutty slack

It is surprising to observe from these figures that

Yorkshire washed doubles and Monmouthshire nuts of

high calorific value show an api3reoiably lower cost per

pound of combustible than Derbyshire fine slacK or

Leicestershire nutty slack of very poor quality. Now
it will be generally conceded that, in most power plants,

a high average efficiency will be most easily maintained
with good coal, while the most careful and continuous

supervision is essential if good results are to be ob-

tained with low-grade slacks. Therefore, it follows that,

under prevailing conditions, the user of the latter class

of fuel is subjected to a dual penalty, inasmuch as he

has, in many instances, to pay more for his combustible

(ash-free, dry coal), and has to spend more money in

order to secure efficient combustion, and to pay for the

handling and removal of an excessive quantity of in-

combustible residue. This is, of course, contrary to

what would naturally be expected as a reduced cost per

pound of combustible is necessary to compensate for the

disadvantages which attend the use of low-grade fuel,

and make its acceptance a commercially attractive pro-

position.

An important step towards the standardisation and
equitable assessment of coal values would be made if

washing and grading could be extended. With the

exception of extremely poor coal, it would appear de-

sirable that the whole output should be graded through-

out down to peas so that only hne slack or slurry would
remain as residue. The pre-war standard of care in

Calorific
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to say that some suck guarantee would induce, if not

compel, the seller to take a far greater interest in the

quality of coal sent out, and would be extremely bene-

licial to the consumer. It will doubtless be said that the

work of testing and furnishing results and guarantees

would be a somewhat costly matter, but altiiough this

may be so, the expense would be very small in relation

to the cost of production ; moreorer, it may surely i)e

rlaiined that it is, and always has been, the obviouN

responsibility of the seller to take .soiiio really practical

interest in the value of his output and be prepared to

furnish to the purchaser a reliable guarantee as to

ijuality and class of coal supplied, and the source from

whence it was derived.

I'rom the consumers' i)oint of view there can be

untiling but advantage in buying coal upon a thermal

basis under strict guarantees, assuming, of course, that

the methods of testing adopted by the collieries are of a

proper character, the tests regularly condiicted by ex-

perienced men, and liable to inspection at any time

by Government inspectors. Moreover, the large con-

sumers would naturally continue to carry out their

own tests, and these would constitute a verj' valuable

inducement to the colliery owners to see that their own
testing was done in a proper manner and reliable figures

furnished to their customers.

To the small consumer who cannot very well under-

take his own testing the information provided by the

suppliers would be most valuable, enabling him to ascer-

tain the efficiency of his plant and generally increasing

his interest in the all-important question of coal

economy, which, even if it makes no appeal to the

collier}' owner, is of very great national interest.

Further, the very fact of selling coal by the therm
instead of by weight, would have a beneficial effect upon
the all-round quality of coal sent out, as it would no
longer be desirable to permit an undue proportion of

incombustible matter to leave the collieries, whereas,

at the present time, it is obviously to the advantage of

the seller to work in as much rubbish as the consumer
will tolerate. In fact it seems as unreasonable to permit
the sale of coal, free from all legal restrictions and re-

quirements as to quality, as it would be to permit the

supply of gas without any stipulation as to calorific

value, illuminating power or pressure.

In this rapid survey of a big problem, the many
difficulties to be surmounted and the conflicting interests

involved have not been overlooked, and are fully appre-

ciated, but it is confidently believed that, given the

assistance of men possessing the necessary knowledge
and experience, and having as their single objective the

establislmient of a more equitable and sensible method
of preparing, distributing, and selling coal, the diffi-

culties to be faced, although formidable, could most
certainly be overcome. That this is a consummation
much desired by the consumer does not seem open to

question, but action upon his part appears to be neces-

sary if it is to be brought about.

MOTOR-HOUSE LIQHTINQ FROM A CAR.

By "VOLTMAN.

Thi: importance of having a good working illumination
in a private motor-house requires no emphasising. If

an ordinary lighting supply is already available

there is, of course, no difficulty, one simph- has a
number of lamps placed in the required positions. To
connect up specially a supply from the house and have
special wiring and fittings put in is, however, nowa-
days so costly a matter that the ordinary motorist, with
his greatly increased expenditure, has to look round
for something suiting his diminished resources. The
use of oil lamps is obviously attended with serious risks

in view of the presence of inflammable material,
and had better not be entertained. Yet it is quite
a simple, and withal, inexpensive, matter to adapt the

car installation to light the motor house very efiectively

to meet ordinary requirements, for which a general

illumination suffices.

A car owner with an ordinary 12-volt equipmciii

carried out his lighting on the following inexpensive

lines:—He strung tightly two bare copper wires. No. 14

gauge, a few inches apart under the roof of the motor
house which was originally a stable with the fitting.'-,

removed. The wires he su]pporteci at the mifldle bv .1

light wooden cross-bar or liatten.

To the ends of the line nearest the door a length <ii

lamp flexible was soldered, an ordinary pin sockn

contact being attached to the cjther end so that it couM
at any time be pushed into the connection provided on

the switchboard of the car. Then tlirce miniature b.c

lamp fittings with flexible, Ac, were dropped at selected

jiositions from the bare wires and the joints soldered.

The usual miniature shades were not efficient, and larger

and better ones were made from cardboard. In these

fittings bulbs of 8 c.p., 10 volts, were inserted, tlni-

allowing for a slight voltage drop, and the result was 1

very practical working light. A switch is quite unneces-

sary, as the socket serves the same purpose. A useful

supplement to the installation is an inspection hand-
lamp, having a few feet of flexible permanently connected

through a switch to the line where it is brought down
near the door. Usually the pin contact socket is re-

served for this purpose.

Ill thus using current out of liis battery for what is

strictly an unintended purpose, it is important for the

motorist to get his battery on charge as soon as he takes

the car out again, otherwise he may find his lamps
rather '' low "' at an inopportune time, particularly if

the starter has to be used : this operation, of course,

tends to '' drain " the battery fairly rapidly. Car
batteries, moreover, nowadays are of smaller capacity

than formerlv.

THE USES OF WOOD IN LEAD
ACCUMULATORS.

By T. E. green.

Wood, its treatment, and the study of its behaviour, play a

much more important part in the manufacture and efficient

working of lead accumulators than appears at first sight.

It is used in large quantities for such important parts as

the cDntainers, stands, separators, &c., and for each part the

suitability and special treatment of the wood has to be

studied. That most commonly used is pitchpine, whilst a

considerable quantity of teak is also used for certain special

conditions. Pitchpine is a heavy resinous wood which
shrinks greatly, and is rather liable to split. It is, however,

cheap and plentiful. Teak is a more expensive wood, and is

only used in special cases, such as for the containers of cells

for use in tropical countries. It has immense durability.

A comparative table of breaking weights for standard beams

1 ft. long by 1 in. S(j. has been deduced by Sir John
Anderson, from a close study of many experiments ; the

strength of teak is given as 81-i lb., whilst that of pitchpine

is in the region of 550 lb.

For stands for accumulators, pitchpine is usually used.

It must be carefully selected, well seasoned, and free from

knots, shakes, and other defects. The cells may be supported

on wooden trays, which, if the cells are of the glass container

type, may be filled with sawdust to take up any inequalities

in the containers. The stands must be of ample dimensions

for the work they have to do, and carefully made and erected,

80 that the weight of the battery is evenly distributed over

the floor. They should receive at least three coats of acid

proof paint, and should be without any metal fittings of any

kind.

Wood is also often used for the containers of cells, mainly

for the larger sizes, but also for portable cells and train-

lighting batteries. As mentioned above, in cells intended

for use in tropical countries, the wood used is usually teak,

on account of its freedom from warping, even under the

most extreme variation of climate. Pitchpine is the wood
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generally used for the containers of large stationary cells-

The wood must be carefully selected and free from any
defects. The sides must be of ample dimensions to stand
any stresses which may be set up from the working ( f the
cells.

^
The sides are usually fastened by dovetailed joints,

and pinned at the corners with dowels, the latter sometimes
being made of hard wood. Before the lead lining is inserted
in the containers, they must be either pitched or waxed or
treated with some other equally good acid proof compound.
In the case of portable cells and train lighting sets, teak is

used, waxed and polished with paraffin wax.
The separators are a very important part of an accumulator,

and before wood can be used for this purpose it has to be
chemically treated, to get rid of all the wood acids, and
thus render it inert when in the cell. It is obviously
necessary for the wood to be highly porous when ready for

use. After treatment, the separators are kept in water, and
are dispatched wet ; for if they were allowed to dry, they
would warp and split. The treatment by which the wood
is rendered inert also makes it very weak mechanically,
and it is necessary to handle the separators very carefully.

This should be especially remembered if at any time it is

necessary to remove them from the cell for cleaning or

similar purposes. The wood separators may be either in the

form- 01 dowtls or sheets. Dowels are sometimes used in

stationary cells. A grid is laid on the bottom of the

container, and the dowels fit into this ; they are further

held in position by horizontal supports along the top of the

battery and at right angles to the plane of the plates.

Separators in the form of sheets are often used, especially

for vehicle and other portable work. They are better than

the dowel type, and are practically standard practice to-day.

These sheets should be fastened so as to be flush with the

top of the plates, and should project ^ in. to ^ in. on each

side and ^ in. to 1 in. or more at the bottom. They are held

in position by means of wood dowels. They are usually

placed exactly midway between the positive and negative

plates ; in the case of grid- type negatives, they may be

placed against the negative plate, but care must be taken

that they are never placed against the positives. This is

sometimes done by inexperienced erectors, and the result is

that the free diffusion of the electrolyte is considerably

interfered with, and corrosion takes place. In the case

of portable cells, train- lighting sets, &c., the sections are

often rested on blocks of wood placed at the bottom of the

containers, the wood being first treated with paraffin wax.

In large stationary cells, waxed wood is often used for

packing pieces between the edges of the plates and sides of

the container.

LEGAL.

Philips v. Ajax, Ltd.

An Electric Belt Claim.

In the King's Bench Division of the High Court of Ireland,

Dublin, before the Mast-e.r of the Rolls, in an intended action

by Mr. Edward Mcl'hilips. of Bundoran. Co. Donegal, against

Ajax. Ltd., manufacturers of electric apparatus and appliances.

2.5, Holborn Viaduct, London, an application by the intended

plaintiff to serve a writ of summons out of the jurisdiction

was refused, but liberty was given to apply to the full Court.

Counsel for the plaintiff (Mr. Maguibe) said the action

Was being brought for alleged breach of contract with respect

to an electric belt or appliance supplied by the defendants to

the plaintiff, who sent them a cheque for £21 in payment for

it.

In an affidavit Mr. McPhilips stated that in the month of

.January, 1920, he saw in a Dublin newspaper an advertise-

ment inviting the pubhc to send to the British Electric In-

stitute (Ajax, Ltd.), at the address mentioned, for a copy
of their book on electric treatment, which, it was stated,

contained a price list for electric batteries. The advertisement
set out the curative properties of the electric batteries manu-
factured by Ajax, Ltd., and represented that fhey were a

remedy for nervous trouble and many other disorders and
ailments. He wrote for. and obtained, a copy of the book
advertised, entitled " Electricity, the Road to Health," with
a covering letter enclosed, explaining that Ajax. Ltd., had
.spent many years studying the science of electric therapeutics.

Eventually Mr. McPhilips sent them a cheque for £21 for the
appliance, which Mr. Maguire now stated turned out to be
quite worthless. The intended plaintiff further stated in his

affidavit that the action could be more conveniently tried in

Ireland than in London, as all the witnesses he intended to
call resided in Ireland. One of them would be an expert
The Master of the Rolls remarked that it might cost

the defendants £500 to bring their experts over to Dublin.
Mr. Maguire described the plaintiff as a man of substance

and said it would be a negation of justice if he were not
allowed to issue and serve the writ out of the jurisdiction.

The Podlsen Arc Patent.
Prolongation of Patent Refused.

In the Chancery Division, on Thursday, Mr. Justice Sargant
heard an application for the prolongation of letters patent No.
15,699 of 1903, granted to Valdemar Poulsen, for improve-
ments relating to the production of alternating electric cur-
rents. The applicants were Mr. Christopher Hage. of Copen-
hagen; the British & Overseas Engineering Syndicate. Ltd..
4. Old Burhngton Street; and the Poulsen Wireless Telegraph
Co., Ltd., Marconi House, Strand. The Board of Trade.
Mr. C. F. Elwell, and the Radio Communication Co., Ltd.'
opposed the application.
Mr. J. Hunter Gray, K.C.. and Mr. Trevor Watson ap-

peared for the applicants; the Attorney-General and Mr. Jas
Whitehead for the Board of Ti-ade; and Mr, Courtney Terrell
for Mr. Elwell and the Radio Communication Co.
Mr. Gray said the application was made under the 1919

Act. The subject of the patent was usually spoken of as the
Poulsen arc. With the arc they got a continuous oscillation
of equal amphtude as long as the arc was burning. Mr.
Poulsen suggested and obtained the use of hydrogen or coal
gas as an atmosphei'fe in which the arc was to burn. The
result was that the oscillations were of greater amphtude.
and con.sequently they were in a position to send these dis-
turbances over^iuch greater distances than was possible with
the arc of Mr. Duddell. Mr. Poulsen also used a strong
magnetic field which broke the arc at each oscillation and
it was the combination of these two devices with the Duddell
invention which was claimed in Poulsen 's specification
The Attorney-General: We do not propose to make any

attack upon the validity of the patent.
His Lordship : Does that apply to the opponents also?
Mr. Terrell : Yes.
The Attorney-General : We shall have to submit to your

Lordship that this is not a case within the Act of 1919, inas-
much as there has been no loss or damage suffered in con-
sequence of the state of affairs brought about by hostilitic.

.

and it is not really a case for originating summons.
Mr. Gray .said the Poulsen arc as worked to-day was a

most valuable commercial and industrial invention. Unless
they had the continuous wave system of transmission they
could not send telephonic messages as contrasted with mere
Morse signals or telegrams. He had a long affidavit by Mr.
Corby, the secretary of the Poulsen Wireless Telegraph Co..
and he would call Mr. Gambil, who could deal with this
from his own knowledge. Mr. Hage was only the legal owner
of the patent, and the British Overseas Engineering Syndicate.
Ltd., were at the date of this summons the beneficial owners:
the Poulsen W'ireless Telegraph Co. were now under an
assignment really the beneficial owners. For some years
from the beginning of the life of the patent the owners ap-
parently had not got the money or did not take the proper
steps to get it pushed at that time; many approaches were
made to Government bodies and other people from time to
time, first of all to take up the installation of this system,
and also to other people to finance it, but there seemed to
be, quite properly, a great reluctance on the part of those
authorities and people to venture money on a thing which
at the moment had not been proved in a commercial way,
especially as the Marconi system was then realised as being
a commercial matter, and was in fact used exclusively on
board ships. At the time that war broke out there were
altogether six stations which had been built and w-ere worked
on behalf of the Poulsen Co. under licence from the Post
Office. The applicants said that if the war had not taken
place they would have done a large bufsiness with the Ad-
miralty, the War Office, the Post Office, and the India Office.

They were equipped in .A.ugust. 1914. to do big business, and
if it had not been for the war they would have done it.

Evidence was then given by Mr. J. St. V. Pletts, who was
for 20 years with the Marconi Wireless Telegraph Co.. and
was now an independent consulting engineer ; Prof. B. W.
Marchant, David Jardine Professor of Engineering of the
University of Liverpool ; Mr. Gamejl. of the Poulsen Wireless
Telegraph Co., and Mr. F. A. Walrond.
His Lordship, giving judgment, said the summons was cer-

tainly brought under very exceptional circumstances. The
patent expired as long ago as July. 1917. and the originating

summons was only taken out on July 5th. 1920, three years
after the expiration of the patent and only two years from
the utmost time to which under the provisions of the Act
he could possibly extend the patent. If he granted an exten-
sion for the full term asked tiie only practical result would be
that the patentees or applicants would get an extension from
to-day till July 14th next vear. and in the meantime the

result would obviously be that any persons who had been
working under the system in connection with the patent

would find their operations hindered and jeopardised for that

jieriod of 15 months. He was deciding this on the sub-
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Wmission by Mr. Whitehead that the evidence on behalf of the
appucautu was nut suiucienl to raise a priiiia facie case for

exujusion. At the outbreak of war Mr. Jlago was the sol©

owner of the patent. Alter the outbreak of war rather a

complicated transaction was entered into under which the two
petitioumt! companies came for the brst time into the story :

the iiritish and Overseas Jintjmeeriny Syndicate, Ltd., and
the main applicants here, tlie Poulseu \S ireleas lelegraph
Co., J-.td. t uder the agreements that were made then, the

Jiinghsh patents and some loreign patents were sold to the
syndicate for the purpose of the syndicate reselling them to

the t^oulsen Co.. and the syndicate, which had comparatively
.vmall capital, undertook some extraordinarily onerous obliga-

tions towards the I'oulsen Co. By a deed of covenant entered
into between the Marconi Co. and the Poulsen Co. the Mar-
coni Co. undertook to fulfil the obligations of the syndicate
as regards the provision of capital and so on, the result of

which was that the i'oulsen Co. became in a position to

enforce from the Marconi Co. the provision of no less than
i.i5U,UU0 cash for the purpose of developing this patent. The
hrst cause of loss that had been put forward on behalf of the
applicants was that the 'treasury restrictions which existed at

the date w-hen these agreements were entered into prevented
the I'oulsen Co. providing the capital which was necessary
for the adequate exploitation of the patent. It seemed to

him that it was quite plain that by reason of the practical

cession of its rights to its rival, the Marconi Co., the I'oulsen

Co. did become in a position to command the whole ol the
capital nece.ssary for the adequate development of its patents,
and that theretore any loss that might otherwise have been
said to be due to the 'J?reasury restrictions was in fact not so

caused. That source of loss being negatived, he had yet to

deal with the loss which was alleged by reajon of the com-
pany not getting such a large user of its patent as would
have been the case but for the state of war. It seemed to

him a cm-ious state of circumstances that a company, not in

existence before the war, should claim loss or damage by
reason of the war when it only was constituted, as in this

case, after the outbreak of war. He did not think that any
substantial prima facie case had been made by the appli-

cants for saying that they had had a smaller user of their

patents than they would have had if the war had not broken
out.

His Lordship then dealt with the user of the patent by
the Government departments. As far as the Admiralty and
the War Office w'ere concerned, the evidence led him to think
that there was in consequence of the war a much larger use
on the part of both those Government departments than if

the war had not occurred. He did not see any real reason
to think that the result of the war was, as regarded general
commercial uses, to interfere with any reasonable prospects of
business that were enjoyed by the applicants at the date of

the outbreak of the war. In his judgment, and having regard
to the very strong case which had to be made by any patentee
coming so long after the expiration of the patent, this was not
a case in which the applicants had made a sufficient prima
facie case for it to be necessary for him to call on the Crown
and on the opponents of the applicants. He therefore dis-

missed the apphcation with costs as towards the opponents,
and of course no order as to costs in regard to the Crown.

A Cape Town Electhician Fined.

An electrician named Frank Scullard was recently charged
at the Magistrates Court at Cape 'town on two counts with
contravention of the City iilectric Lighting Regulations. The
proceedmgs arose owing to a native having been killed by an
electric shock, which was alleged to be due to defective wiring
by Scullard, who had installed a hght in a yard by running a
'flexible wire along a galvanised iron fence. The result was
thiit the fence became alive, and the native received the
Shock on getting through the fence, a sheet of iron having
been removed.
A fine of A'o on each charge, or three months' hard labour,

was imposed.

WoiiKMEN's Compensation Claim.

(TELiiPHONE Linesman's Death.)

In the Mayor's and City of London Court, on March 7th,
Mrs^ Edith Farmer, 11, Redgrave Road, Putney, demanded
"ibOO compensation under the Workmen's Compensation .A.ct

against the Postmaster-General for the death of her husband,
who was a telephone linesman in the telephone department,
and who met his death as the result of injuries received on
February I7th of last year when he grazed his thumb,
septicaemia supervening, death following on March 2nd.

Dr. Murray Leslie, the Home Office Medical Referee, sat
with Judge Atherley-Jones, K.C.

Plaintiff stated that her husband complained to her that
while at work on telephone subscribers' wires he scratched
his thumb with a piece of copper wire. He did not pay
much attention to it, but it got worse. She called m a
doctor, who treated her husband for rheumatism and sub-
sequently rheumatic fever. What he was really suffering
from was septicffimia, and he was admitted to St. George's
Hospital, where he died 14 days after the injury.
Mr. Gallaher, for the Postmaster-General, urged that there

was no evidence to show that the deceased scratched his

thumb while at hie work, and there was nothing to connect
his death with the accident, if there was one.

AbUbi' Cakdkey, sectional engineer to the Post Office, who
had charge of the deceased, said he worked on jointmg lead
covers for cables and joining subscribers' circuits, but he
never complained of hurtmg his thumb.

Col. pKiNKE, D.S.O., C.B.E.. F.K.C.S., chief medical officer
t(i the Post Office, thought it improbable that the injury to
the deceased's thumb caused his death.
.Judge Atheri.ev-Jo.nes, K.C, deplored the fact that the

plaintilT had had to conduct her case in person, instead of
which the Postmen's Union should have looked after her.
lie found for the applicant for ±'300.

SWISS ELECTRICAL PROBLEMS.

The trend of affairs in Switzerland is of no little interest to
the electrical world just now from two points of view. First,
that country's progress towards normal conditions is being
watched because upon it depends Switzerland's power for
competition in the world's markets for electrical apparatus.
Linked with that factor is the ijrospect of early and rapid
development of the Swiss railway electrification programme,
and of the capacity of that country's own engmeermg in-
dustry to cope with the consequent orders for plant. Twfo
documents bearing on these points have just come into our
hands, viz., a review of economic conditions by the SwiSs
Bank Corporation, and a note on Switzerland's water power
in The Anglo-Swiss Review.

liise in Wages.—Already Swiss industrialists have adopted
the policy of estabh.shing branch works in countries where that
appeared to be the best method of tackling a market. This
course has been pursued in the case of the machinery trades
as well as in others perhaps better known, e.g., condensed
milk and chocolate. Hitherto the necessary capital has been
provided by the parent coucerns or closely allied financial
groups; now funds are being sought in the countries whete
such branches are set up.

It must be said, however, that although Swiss indu.strialists

complain of the reduced output of their workpeople, it is

douiitful whether they will find much improvement in this
respect in other countries, save perhaps in those where it

would be useless to seek funds for the estabhshment of branch
works.
The Association of Machinery and Metal Manufacturers has

published the following table showing the effective wages
(jf their workmen during recent years :

—
Average weekly wage
of aautt worKmen. Index of wages Index of ccst

(Fjancs.) i -crease (adults). of living.

.June. 1912 35.34 ... 100 ... 100
June, 1914 37.50 ... 105 ... 95
June, 1918 61.30 ... 174 ... 180
June, 1919 74.20 ... 210 ... 205-210
December, 1919 ... 77.85 ... 220 ... 205-210

When the figures for 1920 are complete it is expected that
a further tendency in the same direction will be shown. It

is estimated that as a result of increases in wages granted
since the commencement of the war, the workers' conditions
have been improved not merely sufficiently to compensate for

the general rise in the cost of living, but by an additional

15 per cent, to 20 per cent, for all classes. Swiss manufac-
turers find themselves in consequence paying higher rates of

wages than their international competitors. They ascribe

much of their difficulty to the enforced adoption of the eight-

hour day.
At the beginning of last year, new factory legislation came

into force, and manufacturers have been chafing under its

stringency. It enacts a maximum of 48 hours per week save
under special authorisation, and places a strict limitation on
overtime. Even if employers and employes agree together,

the 48 hours may not be exceeded. In spite of concessions

and increased wages (these have been doubled since 1914),

there appears to have been a falling-off all round in quality

and quantity of work.
Whilst a satisfactory state of activity prevails in the

machinery works, it is felt that something hke a crisis is

approaching in the electrochemical industry, the majority
of producers having shut down owmg to the absence of

export orders.

Use of Water Power.—The demand for cheaper electricity

in Swifzerland has given rise to a series of very interesting

investigations. The .Association of Swiss Electricians suggests

the following two remedies : The erection of bigger power
stations and the creation of more extensive artificial lakes

for the storage of water, and the sale of energy by night at

a cheaper rate than by day.

The creation of artificial lakes or accumulator lakes for the

storage and control of the water supply of power stations has
such undeniable advantages over the old method of pro-

cedure, that accumulator lakes are now being con-structed

wherever it is possible to do so. By damming a valley

at a suitable spot a huge water reservoir can be created with

a comparatively small expenditure of labour. The supply

of water for the turbines is no longer entirely dependent

J
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on the water level of the river, and can be regulated at will

by releasing more or less water from the reservoir.

The utilisation of hydro-electric po^'er in Switzerland is

of comparatively recent date, extending back for hardly more
than 'A) years. Since then the development has been ex-

tremely rapid. The war put a temporary stop to construc-

tional work, but in 191G it began again with renewed vigour.

In no other branch of economics in Switzerland has such
progress been made since then. To-day the capital invested

in the various hydro-electrical undertakings in the country
can hardly amount to less than one milliard francs.

At the beginning of the year 1914 the number of works
in existence was 6,860, the average net output of which
totalled 5'26,tX)0 h.p. During the war these were found
insufficient to meet the new demand, and they were enlarged
by various temporary devices wherever it was possible. The
level of most of the Swiss lakes was raised—among them the

lakes of Geneva, of Neuchatel, of Lucerne, &c.—and a con-
siderable increase in the power output was obtained during
the winter of 1917-18.

In addition to these temporary measures, the erection of

a number of new power stations was begun. Following is a

list of the most uuportant power stations that have been
erected since that date. Some of them have not yet been
completed: Laufenbourg, •25,000 h.p.; Bramois, 16,400 h.p.;

Fully, 1'2,000 h.p.; Olten-Goesgen, 80,000 h.p.; Biaschma,
15,000 h.p.; Eglisau. 32,200 h.p.; Amsteg, 80,000 h.p.; Eitom,
72,000 h.p.; Muehleberg, 64,000 h.p.; Broc, 34,000 h.p.;

Loentsch, 15,000 h.p.

Export of Energy.—The power stations of Ritom and Amsteg
with their combined power of 152,000 h.p. are destined to

supply the necessary current for the electrification of the

St. Gothard line.

The exportation of energy to the surrounding countries has
caused no little interest in Switzerland, and has frequently

been a subject of comment in the Swiss Press. The exporta-

tion of energy has had to be authorised in every case by the

Fedefal Government, and a maximum amount to be exported

has been laid down. The maximum amount authorised up till

the end of 1919 was approximately 100,000 kW, and was
distributed in Germany, Italy, and France. It is very prob-

able that in years to come Switzerland will be able to supply
the surrounding countries during the summer months with
a considerable amount of electrical energy which will be re-

turned during the winter by power stations worked on the
big coalfields in Germany and France. The saving in coal

which would thus be effected would, when vievped in the
light of the rapidly dwindling European coal resources, be
B substantial step towards the solution of the present diffi-

culties besides considerably stabilising Switzerland's econo-
mical position.

CORRESPONDENCE.
ZitttTt received by vi after 5 P,M, ON Tuesdat cannot appear until

the following week. Correspondents should forward thmr communi-
cations at the earliest possible moment. No letter can be published

,
v/nless we have the writer's name and address in our possession.

Lead-covered Wiring.

In my town a large amount of lead-covered cable is used

II

for installation purposes by contractors, and I shall be glad

I

if you will give me an indication as to how far any rules

issued by the I.E.B. are legally binding in respect of any
system of wiring. I have understood that the above-men-
tioned system is condemned.

If, for the sake of securing a contract, a firm can put in any
rubbish, with the consequent liability to fire, what is the

remedy?
There are, doubtless, many people who pay the price of ai

screwed or grip conduit system, and in return receive some-
thing which is not only a positive danger to themselves, but
a liad advertisement for the supply authority. It is possible

that chief engineers do not realise the dangers of cheap
wiring owing to the fact that contract work is outside their

domain.
If any recognised rules ar^ binding, it appears to me that

the sooner many chief engineers assert their .nuthority the

less we shall hear about " fires caused by an electric fuse."

March Ind. 1921.

Bourgeois.

[The only wirin^' rules that are legally binding are those
issued by the Board of Trade (now by the Ministry of Trans-
port) for pressures exceeding 250 volts, and the Home Office

Regulations for Factories and Workshops. The I.E.E. Wiring
Rules have no legal force ; they do not forbid the use of lead-

covered cable, but Rule 68x prescribes the methods of in-

stalling and protecting it.

There is no legal remedy for damage resulting from bad
wiring, other than that provided by the civil law.

Electricity supply engineers, with a few exceptions (where
special powers have been obtained) have no power to "^assert

authority " over wiring. They can refuse to connect an
installation unless they are reasonably satisfied that the
wiring, fittings, and apparatus are in good order, and not

calculated to affect injuriously the use of energy by themselves
or other persons; unless they can substantiate their objection,
they are liable to a penalty not exceeding 40s, a day during
the default. Apparently the only recognised criterion of the
condition of an installation is a leakage test prescribed by
the Board of Trade.
The best remedy for shoddy wiring is the registration of

contractors, which the Electrical Contractors' Association is

endeavouring to secure.

—

Eds. Eleo. Rev.]

Standard Costing Systems.

May I say how much I enjoyed your leading article of

February 25th?
It would seem that the idea of costing as a necessity to

every manufacturing concern has been rather too readily

accepted. What is not so readily accepted is the certain

standard of efficiency for which you plead. It is for the
works accountant to keep this standard always before the

management—and himself. He must, in short, be an ideahst.

for one hears of costing systems which were only perfected

after years of investigation and hard work.
Your suggestion that standard systems might be applied

to the various branches of the engineering trade, as the
" Federation system " is appUed to the printing trades, is

admirable. One may hope that this question will soon be
actively taken up.

It would surely be a simple matter to form committees of

works accountants and practical engineers representing the
various branches of the trade? This, I submit, is a first step

which should carry us far.

W. Pope.
Wakefield.
March Uh, 1921.

Income Tax.

With regard to the Chancellor's announcement that a Bill

will shortly be introduced abolishing the three years' average
system, it may be well to consider the position produced by
the alternative proposal to substitute (as recommended by the
Royal Commission) the profits of the preceding year, having
regard to the serious slump which has taken place in so many
businesses.

Hitherto the three years' average has been based upon the

profits for the three years ending on the date, preceding the

year of assessment, to which the accounts have usually been
made up, and most probably a simOar system will be adopted
with regard to the new basis of assessment.

Thus if a firm makes up its accounts to June 30th, the

assessment for 1922; 23 would be based on the profits for the

J tar ending June 30th. 1921, and would thus include a large

portion of the period prior to the slump. It is therefore an
important question whether, in many businesses, it might
not be advantageous to change the financial year so as to

end on March 31st. in which case the assessment for 1922/23

would be based, as it should be. on the twelve months to

March 31st, 1922. The Revenue officials could scarcely raise

objection to this method being adopted, as it is merely carrying

out the system advocated as nearly as possible.

May ! suggest, therefore, that traders and manufacturers

to whom this might be an advantage should take stock on
the 31st of the present month so that later on in the year,

when they will be able to judge whether it is advantageous

to adhere to their old financial year or not, they will be in a
position to adopt either system.

Chas. H. Tolley.

London.
March 1th. 1921.

The Severn Barrage Scheme.

In your account of the discussion on the above at the joint

meeting in Birmingham, which appeared in your issue of

February 25th, you report some remarks which I made.
There are one or two errors in the figures which you quote,

which I should be obliged if you will correct. The horse

power available should be 7.0OO b.h.p. instead of 700; the

units developed per annum 15.000,000 and the units utilised

12,0tX).000, instead of 1.50.000,000 and 120,000,000 respectively.

F. J. Moffett.

Birmingham.
March 7th, 1921.

[The errors occurred in the official report, and appeared also

in our contemporaries.

—

Eds. Elec. Rev.]

Payment According to Ability.

As a regular reader of the Review, I note certain ideas of

contributors on the cause of low production. I am only a

workman cable jointer ; my idea is that none of
_
your con-

tributors have stated the right cause. It all lies in the

system of wages. The grading, as it is called, would be

•better done away with. There should certainly be a decent

starting wage in every trade, and for skilled and unskilled

labour," and every man should have to undergo a ,vork test

to prove his capabilities before he was put on the books.

Take any class of work you like—for a start we will take a

large fitters' and turners' shop where they employ 250 hands;

E
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one-third of those will be good skilled mechanics and proper
workmen ; one-third will be fairly good men ; the last lot

will be men who are not worth their keep; yet they all get
a standai'd rate. The consequence is that the skilled men
will only do the same amount of work as the poor lot.

Then again, take a man who has served his time learning
his trade, and has worked, say, 15 years at it besides; if he
is any sort nf a man his experience should make him worth
.ill he gets by that time. Then take a young man who has
just served his time, and is starting as a mechanic ; he will

receive the same wage as the man who has had the In
years' experience.

It is the same in all trades nowadays. Trade will get
worse instead of better if the wages system is not altered.

Take my own case as a sample. I am an all-round man at
cable work—making, laying, jointing, &c.. but a non-pluml)er
where I work now. I have done as much jointing in one
day. by myself, as any two men that have ever been here.
Yet we have men here who have not had a quarter of my
experience; and I could make two joints to their one, and
they are getting the same wage as mo. and some of these
men I have learnt them their work. I say let's have a fair

starting wage for all, then let wagos rise accordmg to abilities

and not by favour or chin wagging; let every man know
that if he is worth more he will get it. You will soon find
the good workmen then, and also the won't or can't workers.

February Q6th, 19-21.

A Regular Reader.

BUSINESS NOTES.

Easter Holidays.—The advertisement department of

the Electrical Review draws the attention of advertisers to the

arrangementa for our issue of Friday, March 25th. As this will be

published on the morning^ of Thursday, March 24th, it is necessary

for new copy and alterations to existing displayed advertisements

to reach 4, Ludgate Hill, by the morning of Thursday, March 17th

(next week). Official notices and small prepaid advertisements can
be received up to 5 p m. on Tuesday, March 22nd.

It will, of course, be necessary for editorial matters to reach ua

earlier than usual.

Bankrnptcy Proceedings.— /i'f Malcolm Thomas Birch
Gordon, 2, Beverley Road, Chiswick, and 165, Kine Street, Hammer-
smith, lately carrying on business at 20, Western Broadway, King
Street, Hammersmith, under the style of Thomas Gordon, electrical

and geneial merchant.—At the London Bankruptcy Court, on
Monday, before Mr. F. T. Garton, OtEcial Receiver, the first meeting
of creditors was held under this failure. After dealing with the

proofs of debt lodged, the OiBoial Receiver stated that the debtor

was at present employed as a traveller, but until March last he
carried on business in his own name as a dealer in electrical

accessories. He left school at the age of 17, and went to India

where he was trained aa an electrical engineer. In May, 1015, he
commenced business on his own account, dealing in electric pocket

lamps. He had no capital of his own, but he was joined in partner-

ship by two other persons, who provided £25 eaoh, and they traded

as the Felux Co. The business was successful until November,
1915, when the supplies were stopped, and the business practically

came to a standstill. His partners then left the firm, and he con-

tinued it under the name of Thomas Gordon at the same address.

One of his creditors subsequently took back goods valued at £600,
and another creditor goods to the value of £100. In February,

1920, the business again came to a standstill, but it was after-

wards purchased by another firm who had since employed the

debtor as traveller. He was sued by one of his creditors, and
decided to file his petition. He executed a deed of gift to his wife,

prior to his marriage in 1918, which covered the whole of the
household furnituie. He alleged his failure to have been caused
through heavy interest on borrowed money, bad debts, and falling

off in trade. The debtor had been adjudicated bankrupt, and a

summary order obtained for the realisation of the estate. The
statement of affairs showed liabilities amounting to £807, and
assets £17, thus leaving a deficiency of £7,^u. The estate was left

in the hands of the Official Receiver for summary administration

in the usual manner.
Henry John Moxson, described as a radiographer, of 26, Man-

chester Street, W.—At a sitting of the London Bankruptcy Court,

held on March 1th, before Mr. Registrar Francke, an application

was made for an order of discharge on behalf of bankrupt. The
Official Receiver reported that in October, 1911, the bankrupt com-
menced the electrical treatment of rheumatic, kc, patients, and in

May, 1919, he transferred the business to a private company
registered as Henry J. Monson, Ltd., which went into voluntary
liquidation in the following December. The business was subse-

quently assigned to him by the liquidator for £1,156, which was
set oil against his interest in the company, and he continued the
business until execution was levied on his effects by a creditor in

August, 1920. He was made bankrupt in November, 1920, with
liabilities £2,662 ; the assets had realised £237, and a dividend of

between Is. and Is. 3d. in the £ would shortly be paid. The bank-
rupt attributed his failure to mismanagement by others of the
company's business, and consequent loss of his shares in the com-
pany ; to loss by the forced sale of his effects, and to interest on
loans. The discharge was granted subject to a judgment for £5 to

be satisfied by an immediate cash payment.
W. H. Mellon (H. B. Wallis & Co.). electrical engineer, 37,

Elliott Road, Chiswick. Trustee (Mr. T. Gourlay, 14, Bedford
Row, W.C.) released February 25th.

A. E. GOODINOS, motor and electrical engineer. The Grove,
Watlington Street, Reading.— Receiving order made March 4th, on
debtor's own i)etition.

J. V. Bell, electrical engineer, 21, North Bar Within, Beverley,

York.—Trustee (Mr. E. P. Datton, Bowlalley Lane, Hull) appointed
March 3rd.

J. Skinner (Foster, Skinner & Co.), electric fittings dealer, 6,

South Castle Street, Liverpool.—Last day for proofs for dividend,

March 23rd. Trustee, Mr. E. D. Symond, Official Receiver, 1
1

,

Dale Street, Liverpool.

Company Liquidations.

—

SteelWing Co., Ltd., 48a, Gill-

ingham Street, S.W.— Under a compulsory winding-up order, the
report of Mr. W. J. Warley, Official Receiver, has been issued to the

creditors and shareholders The company w.i* formed in May,
19C3, by the late Mr. George Pauling as the Krieger EUectric

Carriage Syndicate, Ltd., its primary objects being to acquire

certain patents relating to electric vehicles, and to let out and vend
such vehicles. The nominal capital was increased from £30,000 to

£100,000, but was reduced to £72,250 by resolution, confirmed by
the Court, in March, 1909. The business was carried on at a loss

for some years, but in 1915 it was extended to include the con-

struction of aeroplane wings and accessories. Contracts were
obtained from 'the Air Ministry, and a mortgage for the sums
payable thereon was given to the company's bankers to secure an
overdraft. The accounts filed under the liquidation showed
liabilities £27,064 against assets valued at £11,505, anda deficiency

of £43,319 with regard to contributories. The failure of the
company is attributed to an action launched in connection with the
company's indebtedness to the promoter.
The statutory first meetings of the creditors and shareholders

were held on March 3rd at the Carey Street Offices of the Board of

Trade, Lincoln's Inn, W.C, before Mr. W. J. Warley, Official

Receiver. No resolution was passed at either meeting, and the
liquidation was left in the hands of the Official Receiver.

Electrical Industries, Ltd., 9 and 10, Pancras Lane, Queen
Street, E.G.—A compulsory winding-up order was made against

this company on January 18th, upon the petition of a creditor,

and Mr. W. J. Warley, Official Receiver, has now issued his report

to the creditors and shareholders. The accounts filed under the

liquidation show unsecured creditors £1,611 i preferential claims,

.C(')5 ; loans on debenture bonds, £1,0.50 ; assets valued at £1,045 ;

.and a deficiency of £2,033 as regards contributories. The company
was registered as a private company in May, 1920, with a nominal
capital of £2,000, its objects being to carry on business as manu-
facturers of, and dealers in, electric fires, lamps, ic. Mr. Edmund
Woodroffe was the promoter of the company, and acted as sole

director until October 4th. 1920. The company agreed to take over

the business of Mr. E. G. K. Calder. a dealer in electrical appliances,

and to manufacture and sell electric fires under a licence granted

to the company by Mr. A. E. Woodhouse. In December, 1920, a

debenture for £1,050 was granted to the Industrial Debenture
Corporation, Ltd., to secure previous loans and a further advance of

£50, and during the same month Mr. Edmund Woodroffe was
appointed receiver on behalf of the debenture- holders. The Official

Receiver observes that having regard to the date on which the

debenture was issued, its validity was contested, and, as a result, it

has been agreed to admit the debenture-holders as secured creditors

for £50, and as unsecured creditors for the balance of £1.000. The
Official Receiver has taken possession of the company's assets.

The failure of the company is attributed to heavy overhead charges,

fall in market price of goods purchased, and to the failure of a

customer to take delivery of goods which had been purchased

for £375.
Hahman Electric Co., Ltd.—Meeting of creditors, March 16th,

at 9, Walbrook, E.G. Liquidator, Mr. F. M. Jeboult.

F. Hudson k Co , LTO.^Meeting of creditors was held on
Wednesday, 9th inst., at 89, Chancery Lane, W.C. 2.

Dissolntion of Partnersliip.—Johnson & Co., electrical

engineers, 23, Piccadilly, Bradford.—Mr. A. Johnson, H. Hirst, and
L. Harding have dissolved partnership. Debts will be attended to

by Messrs, Johnson & Hirst, who will continue the business.

Trade AnnoDncements.—Mr. W. T. Bower has resigned

his appointment as managing director of Electrical Components,
Ltd., and, pending the appointment of his successor, Mr. H. S.

Seccombe (a director and London representative), will act as

manager.
Mr. A. G. Perbino, of Unity Buildings. 11, Temple Street,

Birmingham (telephone, Birmingham Central 2159), has been

appointed to represent Messrs. H. W. Smith & Co. (1920), Ltd., in

the Birmingham District.

Messrs. C. Lorbnz Aktienobsellschaft, Berlin, have pur-

chased the Wild-Barfield patent rights for Germany, Poland,

and the former Austria-Hungary. Messrs. Lorenz have already

placed a first order with Automatic and Electric Furnaces, Ltd.,

for various parts to complete nearly 100 furnaces.
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The Hamwobtht Enoinberino Co , Ltd., has opened a

branch office at 22, Dean Street, Newcastle-on-Tyne, with Mr. P. E.

B ittain aa Northern sales manager.

ME3SBF. J. M. JONIPEE & SoN, electrical contractors, have

opened new premises at 115, Chorley Road, Swinton, Lancashire.

The telephone number of Automatic and Electric FnRNACES,

Ltd., is now "Museum 4187."

Messrs. H. Pratt, Ltd., of Hierh Street, Aaton, Birmingham, have

opened an electrical department in connection with the installa-

tion of electric lijrhtinfr and power plants and the sale of e'ectrical

plant find accessories. They desire to receive catalogues and prices

from manufacturers.
The London Electric Stores, of 39, Furnival Street, High

Holborn, London, have been appointed sole London agenta for the

following firms :—Messrs. Ironclad Switchgear Co., Ltd., Eccles,

manufacturers of ironclad switchgear ; Messrs. Baker k Hyman,
Ltd., Leeds, manufacturers of starters, resistances, &c. ;

Messrs.

S. E. Giles, Kobe, Japan, importers of electrical accessories.

Catalognes and Lists.—Messrs. Pettigrew and
Mehriman, Ltd., 7, Henrietta Street, Covent Garden. W.C. 2.—An
illustrated and detailed booklet CH pp.), dealing with the " Selest-

o-Phone " for interior communication.
Henry Wells Oil Co., 11, Haymarket, S.W. 1.—A booklet

entitled " The ' Germ Process ' in a Nutshell," giving many details

of this process of lubrication applied to various types of machinery.

Lanston Monotype Corporation, Ltd., 43 and 43a, Fetter

Lane, E.C. 4.—An illustrated booklet giving particulars of " Rad-

bore " heads for boring square holes.

SiMPLE.x Conduits. Ltd.. Garrison Lane, Birmingham. " Instal-

lation News," Febiuary, 1921.—This booklet describes rectangular

multiple switch box»a, lighting fixtures kc.

Messrs. Campbell & Isherwood, Ltd., Raleigh Street, Bootle,

Lanes. General catalogue (103 pp.).—This is a well-produced and
profusely illustrated I'st of electrical machinery and accessories.

The catalogue include? steam-driven generating sets of 3J kW and
above, electrically-driven winches, motors, hoists, switch and fuse

gear, gearing, ship's lights, measuring instruments, &c. Many
useful tables are embodied in the publication, including the fusing

current for wires of various materials and sizes, mechanical and
electrical units and equivalents, thermometer scale!, metric con-

version tables. &c.

Engineehing and Lighting Equipment Co., Ltd., Sphere

Works, St. Albans, Herts.—An illust'ated and priced booklet of

fittings for "half-watt" and metal-filament lamps, including

lanterns, reflectors and bowl fi' tings of many types.

Messrs. Kenrick & Jefferson, Ltd., 22, St. Andrew Street,

EC. 4. " K. and J. News," No. 1.—A booklet dealing with office

furniture of various types, including desks, chairs, filing

systems, &c.

The Ever-Ready Co. (Great Britain), Ltd.. Hercules Place,

Holloway, N. 7.—An illustrated price list of "Ever-Ready" dry
batteries for wireless sets, rangingtrom 15 to 100 volts.

The Cable Accessories Co.. Ltd., Britannia Works. Tividale,

Tipton, Staffs.— Three leaflets, illustrated and priced, dealing with
''Revo" house service switches and fuse boxes and electric light

fittings (lanterns, bowls and watertight switches).

Messrs. L. G. Hawkins & Co., 116, Charing Cros3 Road, W.C. 2.—
' The Link," Vol. I, No. 2, containing notes on shop window

displays, and "Universal" appliances, with current prices.

The Hamworthy Engineering Co., Ltd., 76, Victoria Street,

S.W, 1.—An illustrated leaflet giving price and details of the

"Powerlight" 2J b.h.p. lighting set.

The Midland Electric MANUFAcruBiNG Co., Ltd., Barford
Street, Birmingham.—Two illustrated advance lists of " Glasgow,"
" Kantark," and " Paragon " switchgear, giving revised prices.

The Edison Swan Electric Co., Ltd., Pondera End, Middlesex.

—Abridged catalogue No. BB 143. giving illustrations and prices of

electric bells, buzzers, indicators, pushes and accessories.

The Wallwin Co., Saltisford Ironworks, Warwick.—A folder

advertising soft grey iron castings, and giving views of the com-
pany's works.

Messrs. J. F. Irvine & Co.. Ltd., City Hall (Dock Street),

Dundee.^Priced leaflet of "Plexsim Royal" electric suction

cleaners.

The Genebal Electric Co., Ltd., 67, Queen Victoria Street,

E.C. 4.—Catalogue P (3) Section, dealing with d.o. motors ; full

details and illustrations are given. Catalogue P (4) Section
;

" Witton " a.c. motors ; illustrated and dimensioned.

Mr. 0. N. Beck. 11, Queen Victoria Street E.C. 4 —A booklet

dealing with " Roto" boiler tube cleaners, and a leaflet illustrating

the "Torpedo'' soot remover.
Twiss Electric Transmission, Ltd., 62 ..t 63, Queen Street,

E C. 4.—List TL 2A, illustrating and describing surge-proaf pin

insulators, spindles and clamps, with details of tests carried out
upon insulators.

Lead.—Messes. James Forster & Co., reporting under
date March 5th, sta'ed that the week had seen a very natural

reaction from the low level of values touched on the last market
day of the preceding week. " Highest prices paid were on
Thursday, when £19 7s. 6d. was done for June, and £11 158.

March. The turnover was on a small scale, salfs aggregating
about 3.000 tons. ... In the face of expectation of further

supplies of the metal arriving from the Continent in the near
future and the very spasmodic trade demand, it is doubtful whether
present prices can be maintained. On the other band, it must not
be forgotten that lead is selling below production cost, and, in the

long run, on a return to noimal conditions, prices must advance to

a'permanently higher level."

An Effective Fire Sliowcard.—A novel design of show-

card is being issued by The English Electric and Siemens
Supplies, Ltd., Brook House, 191-192, Tottenham Court Road,

W. 1 ; it is printed in attractive colours, and carries a model
of the 1-kW Britannia fire. This model is illuminated by
means of a 30-watt lamp carried in a box attachment fitted direct

on to the back of the card, and a realistic reproduction of the

glowing fire is thus obtained. Transparencies let into the card

complete the advertising value by vividly displaying the name
" Britannia Electric Fires," and the slogan " Cheerful and
economical. " A thermo-electric " flasher" can be connected to the

lamp circuit should the exhibitor desire to obtain an intermittent

illumination effect. The whole device folds flit, and is enclosed

in a cardboard box to facilitate dispatch. These showcarda are

offered to all electrical dealers interested in the sale of Britannia

fires, and afford an opportunity of effectively demonstrating a

1-kW fire with a consumption of 30 watts.

Britisli Industries Fair.—Following upon a visit by a

Swiss Commission to the Birmingham Section, a number of

nationalities were represented in a large party which inspected the

exhibition on March 2nd. The delegates were principally officials

of the various Departments of Trade, but a number of business

men also attended. The countries whose delegates attended were

the United States, Belgium, Bulgaria, Canada, Czecho-Slovakia,

Denmark, Holland, Finland, France, Italy, Norway, Poland,

Portugal, Rumania, Jugo-Slavia, Sweden, and Switzerland. The
visitors expressed their appreciation of the Fair and the hospitality

extended them. A dinner, presided over by the Lord Mayor, was
given to the delegates by the organising council.

Errata.—We regret that in our description of the Birmingham
section of the Fair, last week (p. 289). we inadvertently styled the

Midland Supply Co. as the Midland Electric Supply Co. The G.E.C.
" Klersite " dynamo was also referred to as a magneto in one or two
places. This is a series-wound machine.

Milan Sample Fair.—Under the patronage of the Italian

Minister of Commerce, the Internat'onal Sample Fair of Milan will

be held from April 12th to 27th next in buildtrgs specially con-

structed for the purpose. The object of the Fair is to place buyers

in direct contact with producers, The trades and goods that will

be represented include :—Agriculture, textiles, clothing, jewellery,

silverware, sanitary appliances, chemistry, timber, minerals, gla«a

and chinaware. paper, printing, furniture, automobiles, aviation,

cycles, electricity, building construction, hydraulics, metallurgy,

&c. "The busineis transactions at the Fair last year amounted to

upwards of 1,000 O0i),0(iO lire. A stand with an area of about

12 sq. metres, costs about £1G. Special terms are arranged

for several firms occupying the same stand. An interest-

ing booklet in English has been issued by the Organising Com-
mittee, copies (gratis) of which can be had at the London offices of

the Italian State Railways, Waterloo Place, Regent Street, S.W. 1,

where arrangements incidental to the journey to Italy (reservations

on trains, through tickets. &c.), can be made. There is every

indication that both British buyers and British industries will be

well represented at this Fair.

Low German Tender for Sheffield Plant.—According
to the S/icj^pId Diihj Telegraph, Mr. S. E. Fedden, general manager
of the Sheffield Electric Supply Department, speaking at t'ne

second annual dinner of the Shfffield Section of the Junior Insti-

tution of Engineers, on 4th inst., said that during the last few

days he had received a German offer of a large plant which com-

plied in every way with the requirements of the city's supply

department. It was offered at £40 000, and the lowest tender by

Enslish manufacturers for the same thing was £100,000. How
could we p-ssibly compete with that sort of thing ? By working

long hours at low wages the Germans were making a bold bid to

be in the position of victors instead of vanquished. Dealing with

the industrial situation at home, Mr. Fedden said that it presented

a most difficult problem at present and, personally, he felt that

there were still greater difficulties to be faced before industry

really settled down to its normal level. Such a position could be

restored only by everybody putting his back into work.
" Wages in all branches of industry will have to come down " he

continued, "and they will have to comedown heavily. Thefooner

we face it the better, but politicians will not face the fact. Wages
have got to come down, and the sooner the working men reali-e it

the better. Otherwise half the population will have to emigrate."

Along with less wages must come less profits if the situation wajs

to be saved.

The price of coal must be brought down to half or even lower,

and therefore there must be a big cut in miners' wages. This

would be followed by lower railway rates, and so on.

Czecho-Siovaliia.— Trua, the new organ for the electrical

trade in the Czcho-Slovak Republic and East Bohemia, which has

seen its eleveaih issue, is mainly a workman's orsan, but the

highest branches are catered for, its editor being Engineer Gustav

Meyer. It is interesting to observe that, while advocating the

Socialist standpoint it is empha'ic regarding the Bolehevic version

of it. "Russia." it siys,
• which, after the collapse, took the first

step to realise the beautiful Socialist idea, can offer us gererally no

good example." Its Socialism, appartntly. is of the respectable,

ra-innal order, which seeks to raise the working class by

self education, both technical and economic This education, it

says, will save them from the " unreason of ftriking workmen,"

whcse action in the past has ruined rich industries, or rendered

them useless for indefinite periods for the welfare of whole

kingdoms, " In this connection Russia offers us a sad and wsirning

lesson,"
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Book Notices.—The " Practical Engineer " Electrical

Pocket-Book and Diary, 1921. (tilOpp). London : The Technical

Publishinjr Co., Ltd. Price, 2a. cloth, 2a. 6d. bast binding, net.—

The twenty-aeoond isaus of this pocket-book haa been revised

oarefnlly, and additions hav'o been made in many directions. The
aection on "Wireless Telephony" has been amplified to include

thermionic valve reception, io. New information ia (jiven on power-

factor indicatora, and the use of condensers for improvin? power-

factor. The section on " Patents " has also receivei attention.

"The Electrical Power Engineer." Vol. II, No. 8. February,

1921. Price 4d.—In this iaaue the editor complains of lack of

contributors, but admirably fills the gap himself. Reports of

negotiations in the matter of the National Joint Board award,

notes on the Ilford dispute, &c., occupy a large part of the

jooinal. ^
The Journal of the Ront^en Society. Vol. XVII, No. 66.

January, 1921. (48 pp.). London : Percy Lund, Humphries i Co.,

Ltd. Price 5s. net quarterly (to non-members).—The Presidential

Addreaa of Dr. Robert Knox is given in full, and many important

aubjeota are dealt with. " X-Ray Work at Schenectady," by Dr.

W. D. Coolidge (with disoussioni, and " Electrons " (Twelfth Kelvin

Lecture), by Sir William Braprg-, K.B.E., F.R.S., also appear, as well

as abstracts of current literature upon radiology, &c.

"Electric Bells, Alarms and Signalling Systems." By H. 6.

White. Pp. 114, 75 diagrams. London ; S. Rentell & Co., Ltd.

Price .Ss. 6d. net.

"High-Tension Switohgear." By H. E. Poole. Pp. viii -I- IIS;

J6 figs. London : Sir I. Pitman & Sons. Price 28. 6d. net.

New Indian Company.—Among the new companies con-

nected with the supply and distribution of electricity in India ia

the Maymyo Electric Power Station, Ltd., Maymyo, Burmah capital

800,000 rupees.

The Revival of German Indastries.—Ex-President
PoinoarS, in the political article in the Rerue des Dru.r Mondex
(Pebrnary lat), dealing with Germany's reparations, argues that

her ability to pay lies, not in the amonnt of her actual capital,

but in her annual productive capacity, and adduces as evidence

of the increase of that capacity the following illuminating

information on the rapid recovery of German industry, furnished

in a public lecture by M. Georges Blondel, Professor at the Ooll^?e

de France, who has paid several visits to Germany einoe the peace,

and corroborated by all the leading German papers. At Eeseu,

Boohnm, and Dortmund, the ironworks are in full activity. The
great firms of Krupp, Thy83en,-Stinnes, and Mannesmann d'atri-

bute dividends of 10, 15. 20, 40, and even 50 per cent. The
AUgsmeine Elektricitfits Gesellsohaft has ju-t distributed 14 per

cent., and Krupp reports net profits of Jlk. 69 mill. The textile

industry is equally flourishing. The Kolnhche Zeitung (January 7th)

states that the mills have resumed full activity, and are distri-

trlbnting dividends of 10, 15, and 18 per cent. In the chemical
industry, the firm of Bayer, of Leverkasen, has recently paid a

dividend of 18 par cent. On all aides are to be seen the same signs

of recovery. The wood industry has been reorganised the more
rapidly, in that Germany possesses immense forests, 39 per cent.

of which, in the form of domain and Crown foreata, are owned
by the State. The paper industry has no longer anything to

complain of, and the Reiahotz works have also paid a dividend of

18 per cent. While the majority of French banka dare not lock

up any of their funds, and in many cases are living from hand
to mouth, the German banks realise large profits and distribute

dividends varying from 10 to 25 per cent. The cartel system,
which was so widespresid before the war, haa been re-established

in all ita force, as the Kolnhche Zeitung and (ii'miania exultantly
proclaim. To-morrow we shall see German industry rejuvenated,
and, led by a select number of bold captains of industry, ready
once more to capture the world's markets. All the bettet for
Germany. This marvellons revival does credit to her spirit of
initiative, her will, and her patriotism. We are not so ungenerous
as to fail to do justice to these remarkable efforts. But at least

let her ceaae from shouting ruin. Do not let her continue to pose
as the insolvent debtor, and let her lay aside the disguise of starva-
tion and poverty.— Ecunomic Ueriew.

Registration of Contractors.—The Electrical (Jontrmtm
says that one of the most important matters immediately before
the Bilectrical Contractors' Association is the question of Regis-
tration. Every effort is being made to press this claim before the
Government Departments which have jower to initiate the
necessary legislation.

Prices Reduced.—The Uastian Electric Co., Ltd.,
announces that, owing to the lower cost of raw material, it is

reducing the list prices of Bastian tanks and accessories by 10 per
cent. We understand that upwards of 200 of these tanks have
now been installed, with satisfactory results.

Scandinavian Electricians' Union.—BprlingsU Tidende
learns from Christiania that a meeting has been held there between
representatives of the Danish, Norwegian, and Swedish Elec-
tricians' Unions. Important decisions were reached, the chief
one being an agreement by which, in case of a serious dispute in

one of the Unions, the other Unions would be bound to contribute
pecuniary support amounting to at least Kr. 90,000 during a period
of 12 weeks. In leas important disputes assistance is to be afforded
according to a fixed scale. These and other agreement? will have
the effect of combining the three Unions into what, for practical
paipo80e|) -will 1)9 Qne haiy.—Reuter's Trade Serfioe (Copenhagen),

Trade-Mark Applications.—Appended is a summary of

the recent applications for British trade-marks in connection with

the electrical industries and trades :

—

Wagner Quality (lettering and design). No. 401,788. Class r,.

Electrical machinery. Wagner Electrical Manufacturing Co..

0,400, Plymouth Avenue, St. Louis, U.S.A. March 12th, 1920.

Singalvo. No, 109,749. Class 11, Electric appliancfs for

curative purposes. Paul Bischofberger. 21, Central Strasse, Lucerne
Switzerland. November 15th, 1920.

W (letter in form of design). No. 407,511. Class 13. Elec-

trical goods. Mitchell i: Co., Ltd., Endwell Works, Endwell Road,
Brockley. S.E. August 28th, 1920.

G.H.B. (lettering and design). No. 410,074. Class 13. Sparking
plugs. G. H. Barraclough, John Street, Thornton, Bradford, Yorka.

November 2C.th. 1920.

Lecfur. No, 408,431. Class 18. Electric furnaces, electric

rivet heaters, and electric hardening and tempering plant. Leeds
Electric Construction Co., Ltd., Charmouth Street, Leeds. October
6th, 1920.

Dagea. No. 409.771. Class 18. Electric heating and c:ioking

apparatus. Aucrlicht Gesellschaft, 11-14, Ehrenberg Strssse,

Berlin. November i:ith, 1920.

Westinghouao (lettering and design). No. 410,655. Cla?s 13.

Connectors for secondary batteries. Westinghouse Union Battery
Co , Swiss Vale, Penn,, U.S.A. December 15th, 1920.

Commercial Experts to Visit Italy.—At the suggestion

of the former British Ambassador, Sir Rennell Rodd, the Lord
Mayor of Glasgow is arranging that between two and three hundred
important persons from political, industrial, and commercial
centres in Glasgow, Manche.ster, Liveipool, and London will shortly

make a trip to various Italian cities, including Milan, Venice,

Florence, Genoa, and Rome. The paity is expected to arrive

shortly. Commercial circles here welcome the visit, as it will

enable English busine3s experts to ascertain the fituation in Italy

for themselves, and thus initiate the atrengthening of buaineas

relations between their country and Italy.

—

Reuter't Trade Service

(Rome).

Catalogues for Yenezaela-—A commercial museum is to

be established in connection with the Department of Commeioe in

the Ministry for Foreign Affairs of Venezuela. The jnuseum ia

intended to be a permanent exhibition of samples of both home
and foreign products, of oataloguea of foreign firms, commercial
reviews, ic , and a free information service with rejard to th'Se

matters will ba maintained. The Director of the Depirtment of

Commerce haa informed H.M. VioeConsul tha^ United Kingdom
samples, catalogues, in fact, anything that will help to promote
trade between the two countries, will ba gladly received, and should

ba addressed as follows :—Senor Director, Direccion de Politic*

Commarcial, Ministerio de Ralaciones Ezteriores, Caraoas,

Venezuela.

Undergronnd Efficiency.—In pursuance of the sixth

series of Staff Efficiency Meetings organised by the Underground
Companies, the fifth meeting was held at the LG.O.O. Training
School at Chelsea, It was attended by upwards of 300 members of

the Administrative and Contiol Staff. A paper on " Lifts and
Escalators" was read by Mr. W. S. Graff Baker, electrical assistant

to the mechanical engineer of the Underground Railways, and was
followed by a general discussion. The importance of the subject is

emphasied by the fact that nearly 1,000,1-UO passengers are carried

by the Underground lifts and escalators every week-day.

—

Isling'oii

(ru:cfte.

Social Events.—The members of the Victoria "Works
Athletic Club (Messrs. Johnson & Phillips, Ltd , Charlton, S.E )

held their annual dinner on Saturday, 5th inst., in the club-rooms
attached to the works. The chair was occupied by the president,

Mr. H. J. Sheppard, general manager of the firm, supported by the

vice-presidents (slepartmental managers). After dinner the usual

taasta were given, with a concert following, the artiatea all being
members of the club and firm.

German Electric Compat les In Sweden —The Si( mens-
Schuckert Co. and the Allgemeine Elektricitats Gesellschaft have
formed a new company at Stockholm for the purpose of manu-
facturing and selling incandescent lamps and electric apparatus.

The minimum share capital is fixed at Kr. 250,000.

—

lieuter's Trade
Service (Stockholm).

For Sale.—By direction of the Disposal Board, Mr.
H. D. Phillips will sell by auction on March 22nd, 23rd. and 24th,

at the Royal Hotel, Bristol, shipyard plant, cranes, machine tools,

electric generators, motors, cable. &c., lying at Beachley, Portishead

and Portbury, and Frampton gravel pits. Mr. G. Tinsley will sell

by auction on April 13th and 14th, at the South Careton Aero-
drome, Lines., huts, hangars, and machinery, including the

contents of the power station, also anrplus materials, fixtures, &c.

Messrs. a. T. & E. A. Crow will offer by auction on April 7th. at

Lemington, near Newcast!e-on-Tyne, a quantity of electrical plant,

motors, machine tools, &o., lying at depots in the Newcastle district.

Peterborough Corporation Electricity Department invites offers

for one 240-kW d.o. generating set, one I20-kW ditto with one spare

armature, various pipes, valves, &e.

Accrington Corporation Electricity Department has for disposal

a surface condensing plant, by Ashton, Frost & Co., complete with
pumps, oil separator, ko.

Winchester Corporation invites offers for two 200-kW generating

Beta. For full particulars, see our adverti«eineot pa^eq to-day.
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Art la Illnmination.—There is increasing evidence that
the enormous possibilities of lighting as a means of beautifying a
building, as well as servin? its primary object, are being realised

more and more. People are not satisfied nowadaya with a plain
lamp and reflector which clash with their surroundings, but seek
to find a means of illum'nation which, while efficient, falls in

with the general schema of things. In these circumstances a
collection of such means becomes of more than ordinary interest.

Messrs. Albert Lee i Co., Ltd., 8 and 9, New Zealand Avenue,
KO. 1, have recently instituted a display of this nature. Behind a
rather unpretentious exterior they have amassed an exhibition of
all kinds of lighting fittings showing excellent taste and variety.
.The show-room is of ample siz3, and is not over-crowded in spite

of the multitudinous nature of the display. From the ceiling are
suspended many types of bowl fittings in alabas'.er, carved " rotten-
atone " and glass of all kinds, including some examples of pressed
glass, which i3 a wonderful imitation of alabaster with a "moon-
stone "'

efifect. There are lanterns of all periodi, and the old brass
and ironwork is very true to type. The cut-glass bowls, of which
there are numerous examples, are of very fine workmanship, and
the same may be said of the painted coloured bowls. Wall fititings

have their place in the showroom, and are tastefully arr.inged
with a view to correct display. A "secret" light shown consists

of an elliptical al*b>ster bjwl with an oxidised silver rim, and
gives a beautifully soft light. This is suitable fur installing in the
nooks usually found in houses of the Tudor or Elizabethan periods.

Many kinds of glass shades for wall brackets are shown, including
flambeaux, candelabra, and tinted and painted glassware. Some
excellent examples of Japanese silk shades for lamp standards are

exhibited, as well as standards in various woods "nd metal finishes.

Floor standards, Tudor, Jacobean, Sheraton, &c., appear, and
"outlets" a'e provided at intervals in the fljor for plugging into

to demonstrate thfse. There are "outlets" all over the place,

msiking demonstration a very simple matter. The lights are wired
in small groups, and the switching arrangements provide for the
twitching off of a group from the next switch plate in progress

round the room, so that it is unnecessary to run back and switch
off each time a new group is reached. The furniture is in harmony
with the spirit of the display, the smaller exhibits being mounted
on antique dark o.ak or mahogany tables. Tue display is, without
doubt, worthy of a visit from those interested in the art of

illnmination.

Scottish Electricians' Strikes.—In niany parts of Scot-

land electricia'.s have ojme out on strike over a wages dispute, the

National Conference in Edinburgh, on March 1th, having failed to

reach a settlement. The employers are reducing the wages by 3d.

an hour, making the wages 2s. an hour. In Aberdeen the position

is complicated by the Union's action In bringing apprentices out, and
it is stated the employers are to raise the question of the legality of

this action. Public lighting is not affected, nor are shipyards or

engineering works.

E.T.L. Conference.—The Electrical Trades Union will

hold its annual conference in Blackpool during Whit-week.

Electrical Exhibitions. — Under the auspices of the

municipal authorities, an electrical exhibition ii to be held in the

Town Hall, Aylesbury, from March 2l9t to 21th. Practical demon-
strations of electrical cooking, heating, washing and cleaning will

be carried out, and electric-lighting sets, electric vehicles and small

farm plants will ba shown in ope rat on. Lectures upDn electricity

in the hone and applied to agricaltue are being arranged.

The municipality of Hereford is also contemplating the arrange-

ment of a display of electrical apparatus, with an electrical

<•(//<, ic.

The Lyons Fair.—At the Lyons Fair, which opened

on March 1st, Great Britain heads the foreign representation with

115 stands. Mjre than 60 firms are grouped by the Federation

of British Industries. The Federation is giving a daily kinema
show in which many British products are seen in process of manu-
facture.

—

Daily Mail.

The Fall in Metais and Australian Prodnction.

—

Owing to the fall in the pries of metals, the Queensland Govern-

ment is closing down the Chillagoe silver, lead, and copper

smelting works. Fifteen hundred employes are affected.—
J/(9 Times.

New Icalian Companies.—There has been formed at

Borgosesia the Societa Idroelletrica dell'Artogna with a capital of

3,000,000 lire, for the development of the hydro-electric industry.

The Societa Imp'anto Elettrico has been embodied at Cagliari,

with a capital of 300,000 lire, and offices at Sanluri.

The Stabilimento Icaliano Lavorazione Eiettrica Serramenti
M. Bassi Janovitz has been estab'.i-hed at Gorizia with a capital of

200,000 lire.

There has been constituted at Milan (Via Monte Napoleoni 39)

the Societa Italiana per I'AceumulazloDeTermoelettrica TEA. for

the manufactu' e of economical electric cookiog apparatus. Capital.

.=.,000,000 lire.

The Imprese Forniture Elettriche Ing. Beretta has been launched
at Milan (Via Meravigli 7) for the manufacture of electrical

maehinery, with a cipital of 300,000 lire.

The Socie'H Elettrotecnica Ing. F.G. Pistorelli e Ca has been
embodied at Padua for the construetion and equipment of central

stations. Capital, 400 000 lire.

At Varese ha 3 been formed, as a company, the Industria, Com-
mercio, Applicazioni Termiohe Elettriche, with a capital of

6,000,000 lire, for the equipment and carrying out of electro-

thermic installations.

LIGHTINQ AND POWER NOTES.

Aldenham.—-House Lighting.—The Watford Rural
District Council has arranged to extend the lighting mains to supply
electricity to houses at Aldenham, and to connect at the rate of £4
per house.

Australia.—Sydney (N.S.W.).—A keen controversy is

taking place in Sydney as to whether a new turbo-alternator,
required in connection with an extension of the city's electricity
service, should be manufactured locally or imported from the
United States. It has been shown that the Cockatoo works can
manufacture the boOers and the turbine, and that they may possibly
be able to make the greater part of the generator. The boilers

made there for H.M.A.S. Bri.<!hane, and other warships, are said to
be of a similar type to those required by the City Council. The
turbines made and installed in the ships were also much the same
as the Council requires. Meanwhile the contract is in abeyance.—
jReu'ei's Trade Service (Melbourne).
Tne Municipal Council has decided that it is inadvisable for the

electrical engineer to join a conference of representatives of Govern-
ment authorities and other suppliers of electricity to consider
what form legislation should take to provide for the control of
wholesale bulk power development and transmission within the State.

Bentley (Yorks.).—House Lighting.—The Doncaster
Electricity Committee, after considering correspondence with the
Bentley-with-Arksey Urban Council, has recommended (1) :—That
the Corporation undertake to supplyelectricity to the proposed houses
at Arksey Lane at («)a fixed rental of la. 3d. per week per house,
plm 2d. for each unit metered

; {b) that the charges in respect of
the Victoria Road site be revised to correspond with the above-
mentioned terms ; and (2) that in the event of accep' ance, appli-
cation be made for sanction to borrow £6,205 for the provision of
high- and low-pressure mains and transformer equipment for thes*
purposes.

Bexhlll.— Second-Hakd Plant.— The Council has
ascertained from the Electricity Commissioners that the shortage
of electrieity cannot be met for several years by the Government
scheme or the Histiugs scheme for bulk supply. It being, there-
fore, incumbent on the Council to provide the required generating
plant, it was resolved to purchase a second-hand 500-kW Bellies-

Dick, Kerr generating set from the Accrington Corporation for the
sum of £3,800. The Council is advised that the plant should be
good for at least 10 years.

Bideford (Devon).—Electricity SupPLY.^The Town
Council has signed an agreement with Mr. S. L. Knill, of Barn-
staple, for a supply of electricity for the town.

Birmingham.—Profit on Undertaking.—In the period
April 1st to December 3l8t, 1920, the Birmingham electric supply
department made a profit of £39,500. Of that surplus, £32,500
was realised during the December quarter, when local trade was
fairly active ; the six spring and summer months, with the com-
paratively small and broken load, realised but £7,000 profit. It

was reported that since the New Year there had been a great falling-

off in the consumption of electricity, due, of course, to trade depres-

sion, and. in view of present conditions, the Committee decided

that it would be unwise to make any contribution to the relief of

the rates, and the credit would be carried forward.

—

Birmingham
Post.

Blackburn.—Proposed Sub-Station.—A Committee of

the Town Council is inquiring into the question of erecting an
electricity sub-station at Brownhill in connection with the
generating station at Whitebirk, now approaching completion.

Disposal of Old Plant.—The Electricity Committee has

authorised the electrical engineer to dispose of the older plant at

Jubilee Street station, when no longer required.

Blackpool.—Smoke Nuisance.—At a meeting of the

Town Council, complaints were made that soot from the electricity

works was driving visitors away from the town. An undertaking
was given that the nuisance would be abated.

Bolton.—Visit of Inspection.—The Electricity Com-
mittee has authorised the chairman and the electrical engineer to

visit the works of the Esoher, Wyss Co. for the purpose of

witnessing the testing of the 12,000-kW turbine that is being

manufactured for the Corporation.

Bradford. — Electricity Works Alterations. —
Expenditure approved by the Corporation Advisory and Co-ordina-

tion Sub-Committee, covering a total for all Committees of £54,922,

as a charge on capital account and revenue expenditure of £8.227,

includes £19,557 for steel-work for alterations at the Bolton Road
electricity works.

Braintree.—Eltotricity Supply.—The Urban District

Council has signed an agreement with the East Anglian Elec-

tricity Co. for a public supply of electricity on the overhead
system, at lid. per unit for lighting and 4d for heat ng, less Id.

for cash.

Bnrton-on-Trent.—Extension Scheme.—The Ga* and
Electricity Committee recommends the Corporation to approve a
scheme for the extension of the electricity works, with a view to

supplying the South Derbyshire district, subject to the consent of

the Electricity Commissioners and the ability of the Finance

Committee to raise the necessary funds.
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Canada.

—

Centkal Stations.—Some interesting facts

are contained in the part of the Censas of Industry, 1918. dealing

with central stations in Canada. The enormous preponderance of

water power stations is clearly shown. The hydro-electric stations

in the Dominion represent .)r4 per cent, of the total, and develop

1,682 191 h.p. Sttam stations conatitutc 7 9 per cent., and eras and

oil stations 7 per cent , the total development bein? 1,841,114 h.p.,

or '209 h.p. per head of population. Tne number of stparate

undeitakinpTS is 79.5, of which 418 are munioipal'y owned; 615 of

the undertakings are ^eneratinpr, and the remiinder distributing.

The total amount of capital Hunk in the industry it (jiven as

$101,942,402. The number of persons enprafjed in central station

and allied work is 9,696, representiner an annual WB(re bill of

$l0.3li4.242. The revenue from the sale of power reiches a total

of $)3,549,133. The majority of the stations have c<picilie8 of

less than 200 kVA—the actual number being 284. The rest of the

stations are classified as follows :—200-500 kVA, 80 ;
5( 0-

1000 kVA, 47; 1,000-2,000 kVA, 26; 2,000-5,003 kVA, 41;

6,0j0 kVA and over, 37.

Chile. — Hydro - Electric Developments. — Vast

natural water-power resources in the central provinces of Chile

are to be used for generating electricity for Santiago, Valparaiso,

and neighbouring cities and towns. A company, capitaliied at

$3 250,000, has been formed for the purpose and work has already

been started on a hydro-electric plant on the Colorado River, near

Santiago, where it is expected 18,000 h.p. can be developd. The

project is backed largely by Chilean capital. The motive for the

promotion of the company was the need of more power by

both the Valparaiso and Santiago tramways and by mining and

industrial enterprises. Until recently no water-power conceesions

in Chile were granted by the President of the Republic for more

than 35 years, but the latest concessions are said to be perpetual.

—

Reuters Trade .S'criic* (Santiago).

Continental. — Holland. — In a recent is3ue the

^'ieuwe Rotterdamsche Citurant states th.T.t, in accordance with

the conditions of the contract for the supply ot electricity to

Stolwijk, Bergambacht, and Ammerstol by the municipality of

Gouda, the latter has been requested to replace by underground

cables the aerial network which is used at present. The costs have

been estimated at 83,000 gulden, to which 7,000 gulden is to

be added for a telephone cable of 14 km.

Italy.—The ambitious scheme of the Provincial Administration

of Udine to extract the waters of the River Tagliamento and

divert them into the Lake of Cavaaso, in connection with a large

hydro-electric station to be built there, has already passed the

official scrutiny, and leave to begin the works is likely to be issued

shortly. Equally favourable reception has also been accorded to

the request for a concession of the waters of the Rivers Lumieci

and Degano.

A concession has been granted to the Societa per le Forze Idrau-

liche della Silal to construat and utilise three reservoirs to be built

on the upper courses of the Rivers Neto, Arvo, and Appollino, in

the province of Cosenza, for the generation of electricity and for

irrigation pnrpoaes. The power to be yielded by these plants is

estimated at over 160,000 h.p., and the Government reserves the

light to acquire ener.;y at cost price for public purposes, and
Btipulates that within a year after the starting of the first central

station, power to the extent of one-third of its output;, and not

less than 5.000 kW, is to be supplied to work the Calabro-Lucana

railway. The construction and equipment of the reservoir with
the necessary piping, 4c., will repiesent a large engineering under-

taking. The contents of the Arvo and Appollino reservoirs

alone are estimated at 210,000,000 cb. metres. The equip-

ment of the Appollino station will comprise seven generators of

12,500 h p. each, reserve included, with exciters coupled, the machine
hall having floor dimensions of 54 X 24 metres. The equipment
of the Xeto station will consist of eight generators of 14,700 h.p.

each, including the reserve, and three 500-h.p. exciters, the machine
hall having floor dimensions of 64 X 17 metres. The electric energy
which these large undertakings will supply, when comp'eted, is

expected to benefit not only the province of Calabria, but the whole
of southern Italy.

Luxembourg.—A general strike has been declared. All the
factories in the mining district are at a standstill, and have been
occupied by the military. The town of Luxembourg is without
light. It is feared that the strike may extend to the rail ways.

—

Renter's Trade Service CLuxembourg, March 3rd).

Finland.—A Committee appointed by the Government hag

reported in favour of a vote of credit of 105 millions of marks for

the purpose of harnessing State waterfalls and the purchase of

new falls. According to the present proposals, work is to begin

at Imatra and Linuankoski, which are to be joined, and power
generated from one station. During the present year certain

expropriations are to be made for Linuankoski. and a temporary
power station erected at Imutra.

—

Times Trade Supplement

,

Belgium.—Owing to the increasing demand for electricity for

lighting and power purposes, the Societe d'Electricite de I'Escaut,

of Antwerp, is enlarging the capacity of its generating sta ion at

Merxem to 33,000 kvV. The company has recently secu'cd the

concession for the supply of electricity to 13 more communes,
including the town of Lierre, and is in negotiation with reference

to a number of othtrs.

Bosnia —The Jugoslav Government has granted a concession for

the KStablishment of a big tlei trie central s'atii'n in Bosnia The
station will be worked by the water of the Kovalschevo Polje,

which will be led by a 10-km. channel to Trioana, where a fall of

245 metres will be arranged. It ia estimated that 30,000 h.p. will

be obtained.

Darwen.

—

Loan.—The Town Council has applied to the

Electricity Commissioners for sanction to borrow £1,524 to extend
electricity mains. The Council has approved the agreement for the
supply by Blackburn Corporation of electricity in bulk to Darwen.
The laying of mains has already been undertaaen.

Dewsbury.

—

Bulk Supply.—Having entered into an
agreement to buy electricity in bulk from the Yorkshire EUectrio

Power Co , at a cost of £3,000 per year, the electricity department
has installed new rotary converter plant to deal with this supply.

The payment to the company is guaranteed for thre% years, irre-

spfctive ot whether a supply is taken or not. The new plant,

which has coit £7,000, comprises a sub-station, two transformers,

two alternating-current rotary staiting pinels, two rotaries, and
a direct-current switchboard. The plant will reduce the voltage

of the supply from 10,OoO to 450.

Dover.

—

Mains Exten.sions.—The Town Council has
received sanction to a loan of £6,165 for mains. The mains are to

be extended to .St. Margaret's, at a cost of £4,000, to supply the
villa.;e and the South Foreland lighthouse, and the authorities are

asked to pay lOjd. per unit for the lighthouse supply of 1,500 units

per annum,

Dublin.

—

Water-power Investioations A report of

the BUeotricity Supply Committee to the Corporation states that
recent investigations have dsrfinitely established that the Biver
Liffey, if properly utilised, is probibly capable of supplying all the
present power requirements of Dublin and district and that the
power passing to waste in the river averages 10,000 h p. if spread
uniformly over the 8,700 hours of the year. The Committee
expresses the opinion that an eminent water-power engineer should
be secured, at a fee not exceeding £1,000, to report fully on the
possibilities.

E.XTENOED " CuBFEW " Obdeb.—Military regulations extending
the curfew to 9 (instead of 10) p.m., have not interfered with the
public electric lighting, but early closing of shops—such as

licensed premises—theatres, kinemas, and of the chief post-offices

where counter-work is done, and the early retiiement of private

consumers, must necessarily have a serious effect on the consump-
tion. Some important industries using electricity have abandoned
nightwork altogether.

Dundee.

—

The Grampian Scheme.— Asked if it was
not possible that the Town Council might get some share in the
management of the company in the event of the Town Council
taking power in bulk. Sir Henry Babington Smith (chairman of

the Hydro- Electric Development Co.) said the company would
welcome representation from Dundee if Dundee would contribute a

share of the capital and take a share of the profits. They might
participate in the provision of or provide the transmission line for

carrying the power to Dundee.
Report on Loch Ebicht Scheme.—The Corporation has

received a report from Prof. Gibson, Manchester, and Major
Richardson, the Corporation engineer, on methods for adding to

the city's electricity supply, particularly by water power. Atten-

tion is called to the increasing demands upon the existing steam
station, and the two practical ways in which hydro-electricity may
be obtained, by developing the Ericht-Tummel scheme, or a
part of it, or by purchase from the suggested Grampian Electricity

Supply Co. If purchase from the cjmpany were decided upon, a
definite contract would have to be entered into for supply at a lower
price than that at which the city could produce it, and an adequate

supply must be guaranteed. Failing this, the Corporation should con-

sider developing the Erioht portion of the scheme alone, and this could

be done for an approximate capital expanditure of £1,HjO,000. If

this were worked in conjunction with the present steam station and
the extensions proposed, the total supply would be at least 110

million units per annum, or fully four times the present outpat.

The average cost would then be approximately 0'61d. per unit.

East Ham. — Estimated Deficit. — The borough
treasurer has submitted a report to the Lighting Committee, npon
the approximate position of the electricity undertaking for the

nine months ended December 31st, 1920, sho'ving an estimated

net deficiency for the psriod of £11,780, which is accounted for by

increases of war bonus, cost of coal, So.

Blectricity Districts.

—

West Riding (Aire and Calder)
District Inqoiby.—In pursuance of the provisional determination

by the Electricity Commissioners of the above-named district thpy

give notice that they will hold a local inquiry in the Civil Court,

Town Hall, Leeds, on Tuesday, April 12ta, 1921, at 10.30 a.m. and
following days with reference to the area to be included in the

proposed district, and the objections and rep^-esentations which

have been made, and to consider schemes whichjhave been submitted

by (a) the Corporation of Leeds
;
(A) a conference of VV^est Riding

local authorities; and (c) ce'tain proposals by the Yorksh re

Electric Power Co , for effe. ting an improvement of the existing

organisation for the supply of electricity in the said district.

Copies of the respective schemes and prupwals may be obtained

from (u) Sir Robert Fox, Town Clerk. 11, Park Sqaare. Le ds, at a

cost of Rs each ;
Qi) .Mr. N. J. Fleming, solicitor to the C inference

of West R ding Authorities. Town Clerk's Office Bradfo'H, at a

cost of 63 each ; and (c. the Secretary, the Y. rk-ihire Electric

Power Co., Wellington Road, Dewsbury, at a cost of 2s. 6d. eajh,
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Copiea of technical particulars in support of the said schemes and
proposals can also be obtained at a reasonable charge on application

at the addresses stated prior to the date of the inquiry.
Phoposed Generating Station at Ferrybridge.—The Com-

missioners give further notice that they will at the same time
inquire into an application made by the Yorkshire Electric Power
Co. for the consent of the Commissioners under Sec. 11 of the
Electricity (Supply) Act, 1919, to the establishment by the company
of a new generating station at Ferrybridge.
London and Home Codnties.—At a special meeting held on

Tuesday, the Conference of local authorities owning electricity

undertakings in Greater London, had before it a draft adminis-
trative scheme and also a proposed technical scheme. The

' Electricity Commissioners have fixed March 3l8t for the deposit of,

and June 7th (provisionally) for the inquiry into, schemes for this

area.

The engineering proposals have been drawn up for the con-

ference by Mr. C. H. Wordingham, in conjunction with Mr. J. H.
Kider, representing the London County Council, and Sir A. B. W.
Kennedy and Mr. G. W. Partridge, representing nine of the
principal supply companies within the area. Sir Philip Dawson
also co-operated with regard to railway electrification and power
demands. In preference to shutting down all existint; local

stations and taking the supply from new capital power stations

erected on suitable sites, the committee recommends the retention

and development of certain existing stations, the remainder being
gradually shut down and new capital stations being established as

required. It points out the improbability of any capital station

being erected and made fully ready for work before the winter of

1926, and it proposes a scheme in two stages.

In the first stage 34 existing stations would be progressively

shut down and supplied in bulk by means of interconnecting cables

from the remainder. In the meantime the erection of four new
capital stations would ba started, three on the north side of the

Thames, and one on the south side, on sites (three to the east of

Blackwall Tunnel and one up-river).

As these stations became ready for work, the second stage would
be reached, and 26 of the remaining stations would be progressively

closed. Of the remaining 17 stations in the area two would be

reconstructed and considerably enlarged to act as capital stations,

sevea would be permanently retained to act as auxiliary generating

stations in conjunction with the new capital stations, and the

remaining eight, near the outskirts of the area, would have to be

kept at work for a considerable period to serve the local demands,
until it became commercially practicable to extend the transmission

mains to their neighbourhood.
The installed capacities of the capital stations would vary, in the

first instance, batween 70,000 and 200,000 kW, mostly in sets of

25,003 kW. Several of the sites would permit of much larger

stations if required. The estimated capital expenditure by the

Joint Electricity Authority for the first stage ending 1925-6 is

£13,050,000, including the first portions of the capital stations

with an installed capacity of 200,000 kW, and for the second stage

ending 1930-31 at £30,750,000, including an installed capacity of

875,000 kW in the capital stations. These figures do not -nclude

the cost of acquiring existing generating stations or existing inter-

connecting mains.

—

The Times.

Ellesmere Port.—Electric Lighting Ordee.—The
Council has been informed by the Electricity Commissioners, in

connection with the Ellesmere Port and Whitby Electric Lighting

Order, 1913, that in the event of an order being made authorising

the Mersey Power Co. to supply electricity to the Wolverhampton
Corrugated Iron Co., the order would contain the usual clause

empowering the Council to take over the supply when it was able

to give a supply to those premises ; and with regard to the

question of further time being required for carrying out the works
under the Council's order, it was open to the Council to apply to

the Ministry of Transport to postpone further consideration of the

question of revoking the order beyond March 31st next.

Glasgow, — Inspection of London Lighting. —
According to T/te Times, the Corporation is sending a deputation

to London to investigate the newest systems of street lighting.

Glossop.— Public Lighting Contract.—The Town
CouncU has accepted the tender of the Urban Electric Supply Co.

for public lighting for a year.

Grampian Electricity Scheme.—Committee's Invebti-

oations.—The Perthshire Highland District Committee is asking

the Highland Railway Co. to authorise the latter's engineer, Mr.

Newlands, to go into the engineering proposals for the Grampian
electricity scheme, particularly as to the sufficiency of the proposed

dams at Loch Erioht. The Duke of Atholl says that certain

stipulations as to the price at which electricity would be supplied to

the district from Blair Atholl to Perth had been considered, but

the distribution would require to be done by a private company or

other combination as the promoters would only supply in bulk.

The County Council is continuing negotiations with the promoters.

Golseley and Yeadon (Yorks.).—Electhioity Supply.
—The Electrical Distribution of Yorkshire, Ltd., has received a

special draft order from the Electricity Commissioners, under

which it is intended to lay mains fcr the general supply of electricity

within the urban districts of Guiseley and Yeadon within a period

of two years after the commeicement of operation of the order.

Hereford.—Extension of Supply.—The Town Council

has entered into negotiations with a view to supplying electricity

to coal-owners of the Forest of Dean, and numerous parishes

en route wQl be supplied. A loan of £34,000 for the erection of a

line to Ross and Lydbfook is to be applied for.

India.— Electricity in the Punjab.— A scheme,
involving an estimated expenditure of about one crore of rupees,

has been initiated by the Punjab Hydro-Electric and Industries

Association of Delhi. The Association proposes to develop elec-

trical power on four canal falls, and to connect them electrically

so that power will always be available when any canal is closed.

—

neuter's Trade Sercice (Bombay).

Kirkbarton (Yorks.).—Electricity Supply.—When a

letter was submitted to the District Council last week, from the

Electrical Distribution of Yorkshire, Ltd., intimating its intention to

apply for an order empowering the company to supply electricity

within the district, and asking for approval, it was stated that the

Council, at a previous meeting, had already agreed to support the

application of the Huddersfield Corporation to supply the district.

Liverpool.— Extensions. — The Tramway, Electric

Power, and Lighting Committee has approved of the extension of

the l.p. mains from the static sub-station in Charles Street to the

Liverpool Head Pust Office, at an estimated cost of £2,083, and
switohgeai' in connection therewith, at a cost of £160.

London.—Bethnal Green.—The Electricity Committee
reports that the purchase of the " Oval Chapel " is about to be com-
pleted, and it has accordingly considered plans prepared by the

borough engineer for the conversion of the building into an elec-

tricity sub-station. The borough engineer estimates the total cost

of the works, including the cost of a travelling crane, to be £3,400.

Islington.—The Lighting Committee has presented a report

which the borough treasurer has prepared upon the financial

position of the electricity undertaking. This shows the capital

expenditure to December 3l8t, 1920 (£627,966), the amount of

loans paid off (£209,196), the amount of loans outstanding

(£497,718), the amount of interest paid (£287,897), and the total

commitments, including the above-mentioned capital expenditure

(£836,048). The borough treasurer has dealt with the alleged

over-capitalisation of the undert.aking, and the Committee agrees

with the conclusions at which he has arrived, viz., that the basis of

capital cost per kilowatt shows that the undertaking is not over-

capitalised, and that a comparison of the prices charged by Islington

with those charged elsewhere supports this view. In the circum-

stances, the Committee does not consider there is any necessity for

the Council to appoint a Special Committee, as was proposed.

Macclesfield. — Proposed Price Increase. — The
Electricity Co. has signified its intention of applying for permis-

sion to increase its charges from 8d. to Is. per unit. The Town
Council is opposing the application, and calling upon the Ministry

of Transport to hold a local inqiry into all the circumstances.

Mlddleton.—Loan.—The Town Council has decided to

apply to the Electricity Commissioners for sanction to borrow

£46,000 to defray the cost of laying a cable and effecting sub-

station alterations to enable an increased bulk supply of electricity

to be given by the Manchester Corporation.

Newark.—Proposed Electricity Scheme.—Following

upon a report by Mr. C. H. Wordingham, C.B.E., and a canvass of

the inhabitants, it has been decided that the probable demand
justifies the application for a provisional order. At a meeting of

the Council the Mayor was asked if the possession of an order

committed the Council to a scheme. The Mayor replied that

during the past 20 years the Council had had two orders which

they had not acted upon.

New Zealand.—Lake Coleridge.—It is hoped that the

third pipe line will be completed by June next. By that time it is

expected that the fifth generator, with a capacity of 3,000 kW, will

have been installed, ready for use. When this generator is Installed

the capacity of the Lake Coleridge power house, will be brought up

to 9,000 k.W. The sixth generator, which will provide an additional

3.000 kW has been ordered. Specifications are ready for the fourth

pipe line, but a contract has not yet been let. With the installa-

tion of the sixth generator and the fourth pipe line the total

capacity will be brought up to 12,000 kW, the total aimed at when
the scheme was originally formulated. It is noteworthy, as indi-

cating how keen the demand is for electrical energy, that if the

Lake Coleridge power house was at present capable of generating

12,000 kW, it would just about meet the total demands for North

Canterbury. The works connected with the diversion of the

Harper River into Lake Coleridge are progressing satisfactorily,

and by May the waters of the Harper should be flowing into the

lake in time to assist m keeping up the winter \otii.—Auckland

H eekiij Xews.
HORAHORA-AUCKLAND TRANSMISSION LINE.—The construction

of a high-pressure line, at a cost of £150,000, from Horahora to

Auckland, has been approved by the Cabinet. Asked when it was

proposed that this work should be proceeded with, the Minister for

Public Works, the Hon. J. G. Coates, said he hopad that arrange-

ments would be made for a start at the earliest possible moment.

The whole question wa? cantingent upon the Department being

able satisfactorily to dispose of approximately 2,000 h.p. of elec-

tricity. When that had been arranged, he had authority to sanction

the construction of the transmission line to Auckland.— /{(nrfer'i

Trade Serrice (Melbourne).
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Newcastle (N.S.W.).—Newcastle (N.8.W.) has been advanced
the sum of £50,000 by the Commonwealth Bank of Australia for

the purpo:e of installinp an electrical plant. It is stated that

eioluaive of the demand for bulk power, there are 2,500 house-

holders who would avail themselves of the opportunity of usinK

electric li^ht.

—

Heuter's Trade S-rriee (Melbourne).

Tasmania.— Launceston.— The report of the city

electrical eiitfineer upon the electricity undertakinfr for the year
ended June 30th last, records a total income of £40,8t7, and
working expenses, &o., amounting to £26,9()3, leaving a trroes

profit of £Ki,881. This was distributed as follows:—Interest on
loans. £9,204; sinkinpr fund, £1,922; Reneral account, £2,000;
reserve fund, £758. The last two items represent the net profit,

and compare with £2,010 in the previous year. During the year

the connected load was increased by about 600 kW to 0,815 kW,
while the maximum load reached 1,790 kW ; the total plant

capacity is 1,537 kW, includinjr reserve.

Torquay.

—

Ne\t Station.—The question of a new
electricity genera'Jnfr station was further discussed by Torquay
Town Council on March Ist. Some of the members of the

responsible Committee, becoming alarmed at the financial position

of the authority, and the impossibility of securing a loan under

6J or 64 per cent., carried a proposition that the matter should be
delayed. The Council decided to secure expert opinion on the

question of installing a new boiler.

Tynemonth.

—

Year's Working.—The annual report of

the borough electrical engineer (Mr. C. Turnbull) for the pist

year, just issued, states that the units sjld were 5,811,884, and the

receipts £34,851, compared with 6,027,069 units, and .t27,248, in

1919. The apparent loss upon the ye.ar was £293, compared with
a profit of £224 for the preceding year ; but the department spent

out of revenue on mains, £605, and on meters, £."i76, eo that the

profit on the year's working was actually £888. The costs par

unit sold (excluding three-phase, not sold through Corpjration
mains) were :—Generation, including bulk supply arid wages,
0'743d. ; distribution, 0'12."id. ; management and establishment
expenses, 300d. ; rates and taxes, 0'144d. ; interest on lo.ns,

0'216d. ; sinking fund and redemption, O'llSd. ; capital expendi-

ture out of revenue, 0113d. ; total, 2'059d, The question of

increasing the charges had been considered, but the Committee
felt that it was desirable to keep them as low as possible, so that

consumers would get the benefit. Even with the increased rates

the charges were still far below those ruling in the maiority of

towns. The engineer notes thit the output equals a yearly sale of
90'6 units per inhabitant.

Uaited States.

—

Development of Niagara Falls.—
The development of Niagara Falls water power as a national asset

on a gigantic plan that would assign all water-power privileges to

one individual or corporation, thus eliminating grants to various
smaller interests, is urged in various recommendations now before
the Federal Power Commission. Although agreeing generally that
a comprehensive system of development should be adopted, the
recommendations vary greatly as to the nature of the development.
In approving any grants, the members of the present Commission,
Messrs. Baker, Payne, and Meredith, are inclined to anticipate
development of methods in the near future that will permit the
economical transport of power to points 500 miles or more from
the Falls. Experts have told the Commission that the " single
assignment " plan should include assignment of water-power
privileges below the Falls as well as those above. Plans to combine
the several hundred thousand horse-power taken from the Gorge
with the millions taken from above the Falls into one p:oject
were presented. The plans range from tunnelling under Goat
Island, which hanjs on the precipice between the American and
Canadian Falls, to digging a power and ship canal from Lake Erie
to Lake Oatario. Proponents of some of the schemes claim that
the Gjvjrnment could tax such development to the extent of half
a million dollars a year, and still give much cheaper p>wer than at
present, and leive a p -ofit for the corporation on the investment.
Mr. Baker, chairman of the Commission, has announced that no
privileges anticipating future amendments to the existing water
diversion treaty with Canada will be considered by the present
Commission. Experts inform the Commission that 13,000 cb. ft.

additional to the 20,000 now diverted on the American side could
be taken from the Niagara River without marring the scenic
beauty of the Falls.

—

Reuter's Trade Service (Washington).

Wallasey.

—

Price Increase The Wallasey Electricity

Committee recommends the Council to increase the charges for elec-

trical energy by ^i. per unit for I'ghting, and by jl. per unit for

power and heating.

Walton-oa-Thames.—PfiicE Increase Approved.—
On condition that the rent of meters is not raised, and that the
maximum charge for electricity is reduced to Is. per unit, the
Urban District Council has agreed not to oppose the application of
the Urban Electric Supply Co. for leave to increase the present
charge. The company's original application was for I9, 2d. per unit.

Worksop.

—

Supply to Colliery.—The Urban District

Council has made an agreement with the Wigan Coal and Iron Co.,

Ltd., for an additional supply of electricity to the company's
Marton pit,

TRAMWAY AND RAILWAY N0TE5.

Australia.

—

Perth.—Following on the award raising the
tramway men's wages to the extent of £13,000 a year, the Govern-
ment announces a revision of tramway farei. The first Id. section

fares from Perth Town Hall have been abolished, the rate being
increased to 2 i. For Sunday and holiday travelling an extra Id.

will be charged.

—

iSi/ilnei/ Mnrning //'•raid.

ToowoOMnA.—There is much omment in Toowoomba on the
proposed tramway scheme. In his detailed report to the
Toowoomba City Council, the consulting engineer estimates the
cost of the tramway at £147,184. The cost of a transmission line,

sub-stations, and apparatus, is £73,82 7, making a total estimated
cost of £221,011.

—

Jirixhane Courier.

Belfiist,

—

Track Renewals.—The City Corporation
has had under consideration a reoommenda'iion of the 'Tramway
Committee to relay or repair 58 miles of permaneit way at

an estimated cost of £121,500, the work to be spread over a
period of five years. Certain members of the Council were in

favour of the work being carried out by direct labour. The
general manager's recommendation was that the work be con-
tracted for. Ultimately the matter was referred back to the

Committee for reconsideration.

Bolton.

—

Track Rknewals.—The Tramway Committee
has decided to relay the track in Blac'^cburn Road, from Halliwell
Road junction to Dunscar Bridge, in Great Moor Street between
Bradshawgate and Mawdsley Street, and also in Station Street.

Bradford.—Inspection of Xew Car.—The new double-
deck railless car introduced by the Tramway Depa-.tmeut is

exciting interest in many parts of the country. The latest

deputation to inspect the car was f,om Wigan, and intimations
of a desire to pay visits have been received from the Tramway
Committees of Glasgow, Oldham, and Southend.
TRiCK Renewals.—The Corporation Advisory and Coordina-

tion Subcommittee has approved, amongst other prospective
expenditure, the recommendation of the Tramway Committee for

track construction and renewals at Great Horton (two sections),

Horton Park Avenue, and Wakefield Road, at a total cost of

£31,184.

Cliester,

—

Tramoars v. 'Buses.— It was stated at a recent

meeting of the Council that the cost of bringing the track into

proper order would be in the neighb mrhood of £70,000. The only
alternatives to this were the institution of a railleis system or
motor-'buses. Reports upon the whole condition of the tramways
are to be prepared, dealing with both the working and financial

sides of the question.

Continental.—Holland,—In the course of his memo-
randum in reply to the Preliminary Report of the Second Chamber
on the Bill for the supply of electricity in Holland, the Minister of

Public Works states tha', the result of aa inquiry has convinced
him of the desirability of combining the electrification of the
whole railway system with the generation of electricity for other
purposes, and that the general high-pressure system offers the

greatest advantages. From every point of view, Including cost of

management, working expenses, and constant service, it was
necessary that the industry should be controlled by the State.

For this purpose it is proposed to establish the Nederlandsch
Electriciteitsbedijf Limited Liability Co. at The Hague, with power
to take over all existing power stations and organise a proper
supply for the whole country. The capital of the company, which
is given a 99 years' leise of life, will be Fl, 15,000,000 in 100 shares

of Fi, 1,50,000, 51 of which will be held by the State. The board
of management will consist of three members of Datch nationality,

appointed for five years at a general meeting of shareholders,

whose decisions will be subject to the approval of the Minister of

Public Works.

—

Economic It^riew.

Germany,—The electrification of the suburban lines from Berlin

to Bernau and Hermsdorf has been commenced. A total length of

20J miles is involcei. For this purpose single-phase current at

15,000 volts and 16ri cycles has been selected ; but at present current
is to be generated as three-phase, the power being taken from an
existing power houie. Overhead catenary suspension with a
span of 100 metres has been adopted. At Bernau, carriage sheds

and workshops are being erected, and it is hoped to complete these
within two years.

—

Technical ll->"ew,

Halifax.— Tramway Financs. — At a recent Town
Council meeting, the Tramway Committee asked the Finance
Committee to make provision in the next year's estimates for an
amount equal to a Is. rate, to cover any deficiency which the Tramway
Department might have to face during the year, but the minute wa3
deleted, aa neither of the Committees had yet framed its estimates.

The Tramway Committee also recommended application to the
Ministry of Transport for power to borrow £243 222 for track

renewals during the next three years, but the minute was referred

back, on the grouud that action should not be taken until after the
appointment of the new tramway manager.

India.

—

Electric Headlights.—The principal railway

companies of India are reported to be negotia'-.ing for the installa-

tion of the PyleNational electric headlight, which throws a beam
of li.jht 3,000 ft, along the track.—/,' iiter'f Trade Service

(Bombay),

Liverpool.

—

Year's Working.—The report of the

general manager of the Corporation tramways states that the total

revenue for the year 1920 was £1,457,549, as against £1,207,229 in

the previous period. Operating costs amounted to £1,386,522,

i
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compared "with £ 1,022,4t4, leaving a press profit of £71,027
(£177,785). Capital charges absorbed £ lOi, 103 (£102. 3 jO), leaving
B net deficit of £33,077, which cjmpires very unfavourab'y with a
profit of £75,485 in 1919. The resaon given for the unaatisfastory
result is the enormous increase of working casts which increased
fares have faOe I to cover.

Londoa.

—

Success of Fare-concession Schema.—The
London County Council Highways Committee, reporting upan the
resu'ts obtained by allowing passengers to travel long distances for

a fare of 2d. during the middle of the day, says that, while it is

possible that receipts would have risen on accDunt of the increased

fares put into force last September, it is satisfied that the in-

novation has bjen of substantial financial bjnefit. There is no
evidence to show that the increase of receipts during the slack
hours has adversely affected receipts at other times, and it is

reasonable to assume that some of those who are induced to travel

by tramcar by reason of the introduction of the cheap mid-day
fare return at times when the full fares are charged. As regards
rush-hour traffic, there is still insufficient accommodation for

passengers desiring to use the tramways ; but although there has
been a considerable increase in the number of passengers travelling

at the cheap fares, there is still ample accommodatioa for more
passengers in the mid-day cars.

A Tbamcab " QUEnE ".—Owing to a car fouling the points in

Kennington Road, last week, cars were held up for a considerable
period. A string of ca-s extended two miles from the scene of the
accident along the Clapham Road ; there wiS a'so another queue
in the opposite direction.

Lincoln.—Xo Sunday Working.—A proposal to run
tramcirs and omnibmes on Sundays for three months, as an
experiment, was not carried at a meeting of the City Council.

Tasmania.

—

Launceston.—The total income of the city

tramways for the year ended June 30th last was £30,822, compared
with £27,717 in the previous year. Working expenses amounted
to £27,<;8I, as against £22,380, leaving a gross profit of £3,13>>

(£5,337), plus £156 from maintenance account making a total of

£3,29t. Capital charges absorbed £6.480, leaving a net deficit of

£3,186, a considerable improvement on last year's debit balance of

*617.

Stourbridge.

—

Proposed Conference on Fares.—The
Town Council has decided to communicate w'th the Brierley Hill

Urban District Council, stating that it is desirable that a confer-

ence of local authorities should be held to consider the question of

tramway fares. This action has been taken as a result of the attitude

of the Dudley-Stourbridge Elec'ric Traotioa Co. in enforcing a

minimum fare of 2d. on most of the sections.

West Ham.—Tramway Reconstruction.—The Tram-
ways Committee recommends the expenditure of a total of

£100,065 on the re ;onstruction of the tramway system, trajk

renewals and cars. The proposals have been approved.

TELEGRAPH AND TELEPHONE NOTES.

Aostralla.

—

Wireless Telegraphy.—The Australian
.Goverament is sending a party of experts to the Willis Islands,

with a view to reporting on the possibilities of cstabliehtng there

a wireless telfgtaph station. This remote group of islands is

250 miles off the coast of Queensland, and it is thought that a
station there would be of great assistance to the Government
meteoiologist in the preparation of his forecasts.

Germany,

—

Telephone Service.—A few months ago
the Gsrman Postal Authorities introduced a condition that, apart
from the annual rentals, each subscriber to the State telephone
service must lodge a deposit of 1,000 marks. This compulsory
loan, as it is now termed, has so far yielded 1.000,000,000 marks to the
State, and is being utilised for extensions of the telephone system.

Poland.—AVireliss Telegraphy.—The Polish Lega-
tion announces the signature of a million-dollar contract with the
Radio Corporation of America involving the construction by
the company of a large wireless station at Warsaw. The
station and its 12,400 ft. steel towers will be capable of handling
200 words a minu'"/e. At the request of the Polish Government it

has been arranged that the Corporation will operate the station

for a term of years.

—

Jhuters Tratle Service (Washington).

Telephone Message Recorder.—G. P.O. Tests.—Tests
are about to be carried out at the G.P.O. of an invention by means
of which, it is claimed, a permanent record of the conversation of
the calling subscriber at the receiving end. On the 7th inst., the
instrument was in process of being installed in th? office of one of

the chief offi;ial3 of thn telephone department, sajs the Ki'^niiii/

jViici, who explained that matters were in a purely experimental
stage. " Supposing the called subscriber is out of the room when
the telephone b3ll rings, the mesFaga will be recorded on a cylinder.

When the subscriber returns he placas the receiver to his ear, turns
a switch, allows a needle to run over the record, and th; caller's

conversation is repeated."

Telephone Service.—It is understood that Mr. Evel)n
Cecil, M.P. for Aston, Birmingham, has accepted the chairmin'hip
of the new Select Committee, which is to be appointed to inquire

into the telephone service.

The Federation of British Industries has appointed a Committee
to consider the question of giving evidence regarding the working

of the telephone system before the Select Committee of the House
of Commons.
The printing and paper costs of the first issue of the complete

London and provincial te'ephone directories, produced at the Govern-
ment p-intiag works at Harrow, was £71,762, sta'^es Mr. Baldwin
in Parlia-nentary papers. For subsequent issues, the cost will be
approximately £48,900. says the Btrmitujhum Pu<t.

Mr. Pike Pease, Assistant P.M.G., in a recent speech at Merrow,
admitted there had been inefficiency in the telephone service, and
added that a large number of subicribers would be obliged to give
up the telephone. It was impossible, he said, to hand over the
telephones to a private company unless the telegraph service and
post-offices went as well. Tae majority of exchanges were in post-
offi ;es, and it would be impossible to provide new exchanges in the
rural districts from a financial point of view.

Sir Andrew Ogilvie, late Second Secretary of the Post Office, who
was a member of the Departmental Committee on Telephone Rites
and was closely connected during his official career with the tele-

phone department, has been invited by the London Chamber of
Commerce to join the Telephone Advisory Committee, on which,
besides the Chamber, the Corporation, the London County Council,
the Port of London Authority, the National Union of Manu-
facturers, &c., are represented, says the Daily Tele/jraph.

Mr. lilingworth. Postmaster- General, replying to a question in
the House of Commons, said :

—
" The approximate number of

telephone c.lis effected in the year ended March 3l8t, 1920. was
about 850,000,000. Of these ab.ut 40 per cent, were made by
existing fiat-rate subscribers. About 50,000 of th; present flit-rate

users (incluling the £8 residence flat-rate) did not originate 2,000
calls psr annun. It is estimated that, as regai-ds 2.!i per cent, of
the existing trunk calls, the new cha-ge will be lower than the
old. The number of calls in 1921-22 is roughly estimated at
between 800,000,000 and 850,000,000. The additional staff required
for registering calls and collecting charges under the new tariff is

estimated to be 150, at an annual cost in salaries of £23,000."
Tblephone Finance —From the accounts of the telephone

service for the year ending March 31st last, issued on February
16th.it appears that the total capital raised up that date amounted
to .Ci 7,669,609. the annual charge in rfspect of which was
£2,326 556. Capital expenditure in the 12 months totalled

£2.631,242, bringing the aggregate up to £37,701,561.
The revenue account shows a total income of £9,232,063, com-

pared with £10,462.832 in 1918-19, and expenditure amounting to

£7,545,829, against £7,040,747. From the balance of £1,686,234
carried to net revenue account had to be deducted provision for
depreciation, pension liability, and other charges, aggregating
£3 698,015, and the net deficit forthe year amounted to jei,961,710.

The accrued revenue for the year amounted to £8,119,323, com-
pared with t:6,746,500 in 1918-19. On the other hand, the value
of services rendered to other Government Depirtments fell from
£3,7H,332 to £1,112 74), so that the grosi receipts de:;lined by
£1,23X769 to £9,232,063.
On the telegraph! the deficit in 1919-20 was £2,636,183, so that

the two services together incurrei a loss of £4,597,893. As the
balance of profit on the postal bu-iness amounted to only
£3,469, 8.'8, there was, therefore, a net deficiency on the year's

working of the Post Office of £1,128,065. This compa'es with a
surplus in 1918-19 of £7,4 7,556 —Dj,ili/ Telegraph.

New Exchange.—The new Langham public telephone exchange,
situated at the Western District Post OflSce in Wimpole Street,

W. 1, was opened on Saturday last. It will accommolate 1,900

subicribers' lines, and 1,300 lines were transferred from the Mayfair
Exchange.

Telegraphic Errors-—The Postmaster-General disclaims

liability for loss sustained in consequence of an error in a telegram.
Such errors may involve business firms in serious losses, and the

Federation of British Industries has invited its members to com-
municate with Head Office giving particulars of ca5es in point,

with a view to making representations to the G.P.O. on the

matter.

The Wireless Press.— Service Suspended.— The
Wireless Press, a subsidiary organ'sation of the Marconi Co., which
furnishes news by wirelesi telegraphy from foreign countries, will,

on April 2nd, cease sending out its service of news. It is felt that
the gathering of news should be perfoimed independently of the
" carrying " of it, says the Daily Mail.

United States.—Cable Dispute.—The controversy
between the State Department and the Western Union Cable Co.

relative to the laying of the Barbados Miami cable came to a head on
the 5th last., when an Ameiican submarine-chaser open fire upon the
cable ship erigaged in connecting up the cible, which was already laid

last summer, with the shore station. The incident took place foui

miles off Miami b;;ach, where the cable ship had picked up the

loose end of the cable attached to a buoy. The captain alleges

that the cable ship disregarded his warning signals, whereupon the

submarine-chaser opened fire. Work then promptly ceased, and
the entire crew were arrested.

—

Daily Telegraph.

Wireless Telegraphy.—At Leafield, near Oxford, and
Abu Zibil, near Cairo, the first two stations of the wireless Emoire
chain ar; being constructed an I according to the Assistant Post-

master-General, will b3 finished this summer.
Improvements in wireless telegraphy to ensure safety of life at

sea were referred to by Senatore Mjrconi at the annual dinner of

British shipmasle s, held at Liverpool, on March 1st. The new
system of direction-finding, which had not yet been applied any-
where, hid been parfected, and Senatore Marcoai believed it would
do much more than ever was thought possible.
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CONTRACTS OPEN AND CLOSED.
(The date g ire n in parent lifufs at the end of the, paragraph indivatei

the issue of the ELECTRICAL RkvibW in which the " Official

Jfbtiee" appfared.)

OPEN.
AnstraHa.—MELBOCRNE.—April 19th. P.M.G. Tele-

phone switchboards (Schedule No. 1 r.70).' (February 25th )

April 27th. Victorian Railway CommiFHionpra, Spencer Street.

Canstio soda primary cells, complete (Contract No. 33 '.114).*

May 2nd. Victorian Railway Commisaioncra. Twelve milea of

01.'5 fq. in. two-core, lead-aheathed, wire armoured, 2,2ilO-V cable.*

Brisb.\ne.— March 30th. P.M.G.'b Department. Switchboard

apparatua and parts.*

Ballinrobe-—March 15th. IJallinrobe Electricity Supply

Co., Ltd. Erection of polos and overhead line in connection with

the electric liprhticfr supply. (March 4th.)

Batley.— Electric lighting installation at the Purlwell

Store (No. 4) of the Batley Co-operative Society, Ltd. Particulars

from the Secretary.

Belglnm-— March -JSrd. The Societci Nationale des

Chemins de Fer Vicinaux. 14, Rue de la Science, Bruaeela. Layingr

of the underground armoured cables required in connection with

the supply of current to the Brusaelallaecht line. Particulars can

be obtained for 3 francj from the Services Eleclriqaes, 48, R^e
Montoyer, Bruaaels,

Belgrade.— May 1st. The Commercial Secretary to

H.M. Legation at Belgrade has forwarded to the Department of

Overaeaa Trade particulars of a call for tenders by the Serb, Croat,

and Slovene Ministry of Public Worka, for the erection of a power-

station, main conductora and tranaforming stations in connection

with an electrical scheme at Kostolac for the supply of energy to

Belgrade, Semlin, 4 c. Tenders ahould be addressed to the Director,

Ministry of Public Works, Balgrade. A translation of the specifi-

tion and conditions of tender, together with a plan showing the

disposition of the various stations and lines, may ba inspected at

Room 48, Department of Overseas Trade, 35, Old Queen Street,

S.W.I.

Dandee.—March 26th. Tramway Department. Twelve

months' stores, including insulated wire, lamps, switches, and over-

head equipment. The Manager.

France.—April 5th. The French State Railway authori-

ties, 43, Rue de Rome, Paris. Supply of four 8-ton electric travelling

cranes for the -aeff railway workshop) at Sotteville-QaatreMares,

Rens. Particulars may be obtained from the Services Eleetriqnes

(lat Division) at the above address.

Jobannesborg, — IMirch 30th. Municipal Council.

Forty 50 h.p., 500 to (pOO-V tramcar motors. Tenders to Town
Clerk, Municipal Offices, Johannesburg. A copy of the specification

may be seen in Room 4.'> of the Department of Overseas Trade up
to to-morrow (Saturday), after which date it will be available for

loan to firms in the provinces.

London.— HAMMERSiiiXH.— March Kith. Electricity

Department. Erection of an overhead coal conveyor, brick chimney

•haft and replating coal bunkers with steel sheeting. (See this itsue.)

Macclesfield.—March 14th. Cheshire County Asylum,

Parkside. Stores, including electrical goods, for six months.

W. G. F. Tingay, Clerk.

Manchester. —April 7th. Electricity Committee. High-

pressure steam and water valves ; high-pressure steam and water

pipes, steam receivers, &c. ; weighbridges and automatic coal-

weighing machines ; electric sind han^l-operated cranes. (See this

issue.)

Perth. — Mirch 2lEt. Electricity Department. One
l,000-kW, d.c, geared turbo-generator, with condensing plant.

(March 4th.)

Rhondda.— April 5th. Electricity Department. A.c.

house service meters, cable, joint boxes, &c. (February 25th.)

Rnncorn. — March I9th. Castner-Kellner Alkali Co.,

Ltd. Construction of light railway and sidings to connect their

works with the L. & N.W. Rly. Go's Runcorn Dock branch.

Lt.-Col. H. F. Stephens, engineer to the company, 23, Salfcrd

Terrace, Tonbridge, Kent.

Tnrton.—March Kith. Urban District Council. Elec-

trical supplies. Parftculars from Electrical Superintendent, ConncU
Offices, Bromley Cross, near Bolton.

Uruguay.—Monte Video.—March 29th. State Power
House. Single and three-phase meters*

Wimbledon.— March 29tb. Electricity Department.

Annual contracts for cables and conduits, joint boxes and jointing

materials, transformers, meters, &o,, lubricating oils. (See this

ssue )

Worksop.— April 6th. Electricity Committee. E.h.p.

and 1 p. cables ; e.h.p. an 1 l.p. switohgear ;
transformers ; 500 kW

rotary or motor converter. (See this issue.)

* A copy of the specification, &o., can be consulted at the Depart-

ment of Overseas Trade, 35, Old Queen Street, S.W.I

CLOSED.
Algeria.—The Algerian Posts and Telegraphs have lately

placed a contract with the Compagnie Franc liae des ML-taux. of

Pario, for a quantity of high-conductivity copper wire, and with

the Compagnie Gc-ntrale d'Electriciti', I'aris, for bronze wire.

Australia.—Victoria.— With a view to relieving the

pressing demand for power, the Victorian Electricity Commissioners
have accepted a tender made by the Parsons Company for two
turbo- generators, each of l."i,000 kilowatts, at the price of approxi-

mately £100,000, to be shipped within eighteen months.— ///«'?/

»

Trade Service (Melbourne).

Bradford.—Tramways Committee. Recommended :
—

Portablo crano for tramway track renewal and conBtruction work, i"i4.'j. -

John Smitb (Keighlcyi, Ltd.

Electricity Committee. Recommended ;
—

Steel reinforcement for fiundations for No. 4 boiler-houHe at Valley Road
generating station.—Expinded Metal Co., Ltd.

Escape pipes for safety valves for boilers at Va'ley Road Works.—Stewarti
and Lloyds, L:d.

Dariford.—Board of Guardians :

—

lOlcctriclight installation, RMnd Hjuso, and ofllcers' quarters, £
E. V,. Beaver; V. D. Ward, £««.

Glllingham (Kent).—Town Council :
—

Two beads for Diesel engine, f 180 each.—Mr. A. Coy.

Liverpool. — Tramways, Electric Supply and Lighting

Committee. Accepted:—
—Liverpool Electric Cable Co.

i Gyr.
osLilators, *c.—J. Place & Soni, Ltd. ; .1, Bourne

Insulated cables and wi
Electric meters.—Land
Stoneware troughing an

and Sons.
Brass and copper castings.—R. Roberts & Soni.

City Council. Accepted :

—

Supply of cables and accessories for street main
troaghing and insulators, Ao.—Callender's Cable

Spain. — The Spanish Government has just placed a

contract with the Compagnie Franc jise Thomson-Houston, of Paris,

and the General Electric Co., of New York, for the electrification

of the Pajares section of the Northern of Spain Railway.

FORTHCOMINQ EVENTS.

Cdinburgb Electrical Society.—Friday, March llth. At the PhiloBophioal
Institute. At fl p.m. Apprentices' night. Short papers on "Everyday
Work " for the Society's prize.

Electro-Harmodlc Society. — Friday, March llth. At the Cannon Street

Hotel (Grand Hall). .\t 8 p.m. Last smoking concert of the season.

Junior Instltntion of Engineers.—Friday. March llth. At 89, Viotoria

Street, S.W. At 8 p.m. Lecturetti ; "Electrical Drive in the Cjtton
Trade," by Jlr. A. T. McQuire.

Pliyslcai Society of London.—Friday, March llth. At the Imperial College
of Sciftnce, South Kensington, S.W. At 5 p.m. Sixth Guthrie Lecture:
" Some Recent Applications of Interference Methods," by Prof. A. A.
Nicholson, University of Chicago.

Birmingham and District Electric Club.- Saturday, Marsh l'2th. At tke

Grand Hotel, Colmore Row. At 7 p.m. Paper on " Common-sense
Methods of Recording Costing and Progress in Shop Management," by
Mr. H. C. Young.

Hoyai Institution of Great Britain.—Saturday, March 12th. At Albemarle
Street, W. At 3 p.m. Lecture on " " Electricity and Matter," by Sir

E. Rutherford, F.R.S. (Lecture II.)

Boyal Society of Arts.-Monday. March llth. At John Street, Adelpbi,
W.C. AtSp.m. Lecture on "X-Rays and their Industrial Applications,"
by Major G. W. C. K»ye. (Lecture II.)

Institute of Cost and WorliS Accountants.—Wednesday. March 16th. At
the Institute of Patent Agents, Staple Inn Buildings, W.C. At 7 p.m.
Lecture, " Some t)bservations on the Proposed Amendments of the
Workmen's Compensation Act, 1906," by Mr. H. G. Simmons.

Paisley Association of Electrical Engineers.-Wednesday, March 16th

At the Y M.C.A., '25, High street. At 7.30 p.m. Students' papers.

Illuminating Engineering Society.— Thursday, March 17th. At the Royal
Society of Arts, .Tohn Street, Adelpbi, W.C. At H p.m. Discussion on
" Motor-car Headlights; Ideal Requirements and Practical Solutions," by
Major A. Garrard.

Institution of Electrical Engineers. — Thursday. March 17th. At the
Institution of Civil Engineers, Great George Street, S.W. At 6 p.m.
Paper on " The Longdistanca Telephone System of the United Kingdom,"
by Sir W. Noble.

Informal Meeting —Monday, Ma ch llth. At the Institute of Patent
Agents, Staple Ion Buildings, W.C. At 7 p.m. Discussion on "Rectifiers."

To be opened by Mr. R. L. Morrison.

Scoitisb Centre iStodents' Section).-Friday, March llth. At the
Royal Technical Co'lege, Glasgow. .\ 7.30 p.m. Paper on " Machinery
Operations in Automobile Construction," by Mr. R. J. Hird.

North-Eastern Centre.—Monday, March Hth. At Armstrong Col-

lege, Newcastle-on-Tyne. At 7.15 p.m. Discussion on the various regula-

tions of the Board of Trade (mw Electricity Commissioners) for eieo-

tricity supply. To be opened by Mr. C. Vernier.

Soutli-Midland Centre.—Wednesday, March 16th. At the Univer-

sity, Birmingham. At 7 p.m. Lecture, "Possibilities of Power Produc.
tion," by Prof. F. W. Bnrstall.

Wireless Section.-Wednesday, March 16th. At the Institution o(

M^chanilal Engmeers. Storey's Gate, S W. At 6 p.m. Papers on • The
Effect of Electron Emission on the 'Temperature and Anode of a Ther-
mioni' Valve." by Mr. G. Stead; and on "Some Thermionic Tube
Circuits for Relaying and Measuring," bv Miss W. A. Leyshon and Dr.

W. 11. EoclcB.

Chelmsford Engineering Society. — Thursday, March 17th. At the East
Anglian Institute of Agriculture. At 7 p.m. Paper on " Ball and
Roller B-^arings," by Mr. T. W. Cooper.

Mancbester Wireless Society. — Thursday, March nth. At the Man-
chester College of Technology, Sackrille S.reet. At 7.30 p.m. Lecture on
"Direction Finding," by Mr. J. HoUingsworth.

Instltntion of Mechanical Engineers.-Friday, March 18th. At the Institu-

tion, Storey's Gate, S.W. At 6 p.m. Paper on " Contact Pressures and
Stresses," by Prof. E. Q. Coker, P.R.3., Mr. K. C. Chakko and Mr. M. 8.

Ahmed.
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NOTES.

E.P.E.A. Dinner.—The second annual dinner of the
Newcastle and District Section of the Electrical Power Eng:iiieer8'

Association was held on March 2nd, Mr. A. W. Crompton presiding
over an attendance of about 100. Occasion was taken to present to

Mr G. L. Porter a silver coffee pot and a gold watch in recognition
of his services to the Association. Mr. Crompton, in making the
presentation, said Mr. Porter took over the duties of secretary of
the Divisional Council in 1918, and was divisional chairman in

1920. The membership was now 372. A musical programme
.« followed the dinner.

The Curie Radinm Fand.—It is announced from Paris
that Madame Curie is to go to the U.S.A. in May, at the invitation
of a group of prominent American women connected with the
above-named fund, and that she is to receive as a gift from them of
one gramme of radium.

To Relieve Congestion in Paris.—A proposal has been
put forward to remedy the congestion of passenger trafBc in Paris
at busy hours of the day. M. Emile Desvaux has suggested to the
Municipal Council, and his suggestion has been agreed to, that the
possibilities of establishing an underground moving pavement
should be discussed. This pavement would follow the line of the
Otands Boulevards, which are not served by an underground rail-

way ; the public would be admitted in the same way as to a
railway, by means of tickets, and the advantage of such an arrange-
ment would be that it would never be necessary to wait for the
" pavement," which would be moving all the time, and which
would presumably be somewhat less crowded than the underground
trains. The scheme was laid before the Municipal Council as

early as 1900, by the inventor of a moving pathway, which was
shown at ihe Exhibition, but it is considered that, in view of the
many improvements which might be added, a competition should
be held in order that the pathway may be provided with all the
most modern devices.

—

Renter's Trade Service (Paris).

Diesel- Electric Ship Propulsion.—The much-discussed
Diesel electrically driven freighter is to be given a trial through
the conversion of the American steel ship Foiidouian, owned by
the American Mediterranean Steamship Co. The vessel, when the
installation is completed, will be driven by an electric motor, the
energy for which will be generated by power derived from
two Diesel engines. It is estimated that the two engines, each
developing 500 b.h.p wOl provide sufficient power to drive her
loaded at a rate of nine knots.

—

lieuter's Trade Serrire (New
York).

Ministry of Transport. — Mr. Bonar Law announced
in the House of Coiuii.ons on tha 4th inB^., that Sir Eric Geddes,
Minister of Transport, was to retire from the Government at the
end of August next. It is assumed in certain quarters that the
Ministry of Transport is itself to be aoolished at an early date.

Fire.—Damage to the extent of £2,000 was caused by a
fire which broke out, on the night of February 25th, at the
electrical engineering works of Messrs. Goodenough & Co.,

Barnstaple. The highly-inflammable character of some of the
contents ciused rapid and extensive destruction of a considerable
quantity of motor materials.

Fatality.—An inquest was held at Birminoham on
March 4th into the death of William Smith, of Saltley. who was
employed as a works engineer by the Pitney Rolling Mills Ltd.
It was stated in the evidence that Smith went to attend to a trans-
former which required filling up with oil. Apparently he forgot
to ensure that the power was cut cfiE, and he came into contact
with the terminals, receiving a shock at 3,000 volts. A verdict of
" Accidental death " was returned.

Factory Lighting.—The Departmental (Home Office)

Committee on Lighting of Factories and Workshops has now
resumed its investigations. The Committee's work was temporarily
abandoned after the publication of its First Report in 1915,
owing to the war. The Committee is now constituted as
follows :

—
Mr. C. Dampier Whetham, F.R S., chairman ; Mr. Leon Gaster

;

Sir Richard Glazibrook, K.U.B., F.R S. ; Dr. C. S Myers, C.B.E.,

F.RS. ; Mr. J. Herbert Parsons, C.B.E , F.R.O.S. ; Prof. C. S.

Sherrington, P.R.S., University of Oxford ; Miss R. B. Squire,
QBE.; Sir Arthur Whitelegge, K.O.B. ; and Mr. D. R.
Wilson, M.A.
The Committee will for the present restrict its inquiries to the

following points :—(1) The conditions necessary to secure suitable
lighting in factories and wo kships

;
and (2) the effects of mixed

natural and artificial lighting, with special reference to the lighting
of underground workrooms.
The secretaries to the Committee are :^Mr. J. W. T. Walsh,

M A,, M So. (of the National Physical Laboratory, Teddington),
and Mr. H. C. Weston, M.J.Inst.K. (Investigator to the Industrial
Fatigue Reiear.'h BoardJ to whom commu'iications shou'd be

addressed at the offijes of the Board, 6, Joha Street, Adelphi,
W.C.2.— r/ie Times.

Appointments Vacant. —Assistant inspector of wireless

t'leg aphy for th-^ ^'o^tl)ffi.Je (£275 +) ; pluoiber-jointer, for the
Nel on C irp iritiou Eieotricity Ddpircment. See our advertisement
pages to-day.

Eiectro-Harmonic Society.—The last tmoking concert of
the seMon will be held at the Cannon Street Hotel, in the Grand
Hall, on Friday, March Uth, eommeEcing at 8 p m. Chairman,
Mr. Hugo Hirst. Artistes :—Mr. Sydney Pointer, tenor ; Mr.
Thomas Howell, bass ; Mr. Fred Gregory, baritone ; The Three
Freds : Mr. Fred Gregory, Mr. Fred Gibson, Mr. Fred Wildon,
humorous s mga, phonofiddleoddities

; Mr. Paul Brunet, violin
;

Mr. Bernard Flanders, A.R.A.M., solo pianoforte and accompanist.

Birmingham and District Electric Club.—The annual
dinner of this club was held at the Grand Hotel, on Friday, March
4th, when about 100 members and friends enjoyed an excellent
dinner and musical evening. Mr. H. C. Wynne, the president of
the club, occupied the chair. In response to the toast of "The
City of Birmingham," Mr Chattock, chief of the City of Birming-
ham Electric buppiy Department, expressed h'S confidence in the
future of electricity supply in the city, notwithstanding the present
financial stringency which had delayed their projected extensionf.

Mr. McKenna on Taxation and Industry.—Speaking at
a confereni:e held under the auspices of the Industrial League and
Council, Mr. McKenna said that in order to meet the high national
expenditure heavy taxation was imposed. It was usually thought
that all was well, provided the Government paid its way and raised

in taxation all it spent. People believed the Government was
only taking away from the consumer that which he would other-
wise spend himself, but which the Government now spent for him.
There never was a greater fallacy in the world. The great instru-
ment of taxation in this country was the income-tax. The income-
tax was 6s. in the £, and the 6s. was drawn not only from
everybody's income, but from the whole of the profits earned by
every business. Part of the profits of business should be put every
year to a reserve fund. They would not be in a position to com-
pete with foreign rivals unless a considerable part of the profits of
business were put back in reserve in order to build up the industry.
When the tax collector took money from business, it was largely
taken from savings and spent O" consumption, and they had in

that increa-ed expenditure on consumption, one of the strongest
factors leading to high price. If his conclusions were right, it was
really within the power of the nation to get stable prices, and if

they got stable prices, they would then be able to sell abroad.
The most urgent need of this country at the present moment was
economy and efficienoy. They could then have a good standard of

living for the workman and real hope for the future. They must
first re-establish their industry before they could begin their social

reconstruction, and when they had done that, they would attain a
much higher plane than they had ever reached' yet.

Wireless Ship Control.—It is understood that in June,
July, and August, exhaustive experiments will be made regarding
the possibilities of wireless control of certain sea-going craft

;

such experiments have been more or less successfully carried out
in the United States Navy. The old battleship Agamemnon will be
fitted up as a target ship and equipped with a wireless insiallation,

by which she will be manceuvred whiht guns and torpedoes in

turn will work their will on her. Of course, the target ship will

not be manned.

An Electrically Equipped Ship.—The s.s. Somersetshire,

which has just been launched at the Queen's Island, Belfast

(Messrs. Harland & Wolff's), is electrically fitted in every way.
Her auxiliary engines, windlass, winches, patent steering gear, Arc.,

will be electrically controlled, and the lighting will be of the

latest and most powerful type.

Neon Lamps.—A new type of Neon lamp, with a con-

sumption of five watts, has been brought out (says Helios) for

purposes where lamps are only required tor indicating or signalling,

and the smallest size of mntal filament lamp available for ordinary
voltages has a greater consumption than is desirable. The lamps
are stated to be very durab e, and give a reddish light ; even
stnaller sizes are made suitable for illuminated signs, &c.

—

Technical

Eeriew.

Photometric Errors.—According to an article by Mr.
F. E. Cddy, of Nela Research Laboratory, in the Electrical World
of February 12th, the error due to the selectivity or lack of

whiteness of the paint, and the milk-glass window, of the
Ulbricht sphere in comparing gasfilled with vacuum lamps is less

than 5 per cent.

Electrically-Soldering Commutators. — A Canadian
correspondent of the Electrical World says :—Thedifficulty usually
encountered in solde'ing veiy iarne commutators may be diminished
by heating the commutator connections with a small electric are.

An aronf approximately 5 amperes at 12) volts direct current has
been found salisfnctriry fur this purpose. The intensity of the arc

can be regulated with an adjustable rheostat. Fur use in this

proc^ss, an electrode holder has been constructed with an insulated

handle. The electrode used is a carb n rod an arc-light carbon
serving well. This holder is attached to a flexible lead which is

connected to the positive side of the direct-current line. The
negative connection is male by means of a bare wire wrapped two
or th ee tunes around all the commutator bars. If tne arc is

regulated to the proper siz^. a very rapiii and cle^n job is pissible.

Care should be taken nit to use an arc so lari?e thar, it will burn
the nsers- The une of such a method will elimirate much of the
trou'ilo usually enc un'ered in sold-ring heavy connections to heavy
strap condui tors. Even with extra heavy soldering irons of special

shape, soldermg large commutators is usually a very slow and
tedious undertaking.
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INSTITUTION NOTES.

Institution of Electrical Engineers. — Iniobmal Mektino
Section.— it the succesafal emokinj; concert on February 28th,

at Anderton'g Hotel, Mr. W. E. Bradsh»w and his orchestra were
hiphly appreciated. Individuals of the orchestra also pave

solos, Mr. Le Roy with baritone sonus ; Mr. Hunt, vio'.in solos ;

.and Mr. R. Christmas, a most dexterous effort " The Ragtims
Baas Player." Mr. GiU'stenor sonprs were encored, and Mr. Callieu

and Mr. Harry Hearne provided some excellent humorous items.

An unexpected treat was the conjurinp: display of Mr. Jardine

Ellis, who was in the buildinjr, and kindly gave two short shows of

his skill. Mr. F. Pooley was in the chair, and except when he was
miking a touching reference to the loss sintained by the Informal

Section and engineering jjenerally through the death of Mr. Rankin,

all went very merrily.

Western Centre —At a meeting of the We tern Centre, held

at Cardiff, on March 7th, congratulations were tendered to the

jiint hoD. secretary (Mr. C, T. Allan) on his recovery from
his recent illness. After the transaction of the routine business.

Mr. W. T. Kerr, borough electric il engineer, Hereford, deliverei a

lecture entitled "The Prospects of Electricity in Agricultu-al

Centres." The information imparted by Mr. Kerr came as a b g
surprise to those supply engineers whoje ajtivities are confined

mo e or less to industrial centres. Mr. Kerr gave in extensive

de.ail the lay-out of his system in Herefordshire and particulars of

the various consumers connected. He enunciated the principle that

the future welfare of the agricultural labourer depanded on the

utilisation by farmers of the acknowledged advantages which
electricity gave over any other source of energy. The lighting of

country residences, village pub'.ic houses, and farm buUdingi
secured prominence in the lecture and the compirative co-ta, both

capital and working, of the electrical equipment in operation were
very illuminating. He maintained that the food supply of the

United Kmgdom could b3 wholly homi produced when electricity

arrived at its proper place in agriculture. An active discussion

followed the lecture, the feeliig being expressed tha^ a copy of the

lecture should be in the hands of all supply engineerj and the

Ministry of Agriculture
NorthEastebn Stodents' Section.^On February 18th Mr.

W. S. Kilner read a pap3r on the ue of thermocouples and resist-

ance thermometers in connection with electrical machinery. The
efficiencies of various couples were dealt with, and Mr. Kilner also

raised the question of generator protection by means of thermo-
couples. On February 25th this Sjction visited the Lemington
Glass Works. The tour of the works was excellently organised by the

secretary, Mr. M. Ryle, together with Mr. J. W. Bill, works engineer,

and Mr. G. Barras, works manager. The latter gave a demonstration
by making several very artistic ornaments, and showed a remark-
able skill only to be attained by years of experience. In these

works huge quantities of bulbs and tubing used in the manufacture
of electric lamps were being made, both by hand and by machinery.
A special point of interest was the automatic bulb-blowing
machines.

Chelmsford Engineering Society On February 24th Mr. P. T.

Harrison read a paper on " Eugineering as Applied to Town
Planning." Mr. Harrison laid stress on the importance of good
roads, and sa'd that, in his opinion, it ought not to be beyond the
skill of the road engineer to construct, roadssuitable for oirrying
the new class of traffic and that they must not wait for the trans-

port engineer to design vehicles to suit the roads.

Diesel Engine Users' Association.—The first meeting this year
of the Association sine; the election of its new president (Mr. C. 0.

Milton) was held on February 24th. A piper on " Oil-Engine
Progress," by Mr. J. L Chaloner, aroused coisiderable interest, and
was followed by a useful and instructive discussion. The author
referred in very favounble terms to the position of the British

internal-combustion engine industry, and the lines on which it

was likely to develop in relation to Continental and American
competition. He gave figures in support of a statement that of the
high-pressure engines in this country, 2.5 per cent. Wi.'rked on the
mechanical-injection principle, and that 60 per cent, were two-
stroke engines. In the case of medium-pressure engines, 96 per
cent, worked on the mechanic U-iniection principle, while 58 per
cent, were two-stroke engines. He urged the imperative necessity

of fuither fljxibLlicy on the part of the engines, in order that
heavy-grade oils might be used to a greater extent.

Manchester Wireless Society. —At a general meeting, on
March 2nd, Mr. E. Samuels was elected honorary secretary in the
place of Mr. Y. W. P. Evans, retiring. Tne chairman (Mr. J.

McKernan) pa'd a grateful tribute to Mr. Evans, wh?se work had
placed the Society on a firm basis, and announced that, as some
slight recognition, Mr. Evans had been elected an honorary
member. Mr. R. Hallam (late wireless operator onthe"R 3i")
then delivered a highly-instructive discourse of '' Workshop Hints
as Applied to Wireless Telegraphy." The working and finishing

of ebonite, the lacqu3ring of brass, and the miking of many small
parts were all fully dejcribed.

Royal Institution.—" Severn Crossings and Tidal Power."—
Lecturing before the Institution on the 4th inst. on the above
subject, Mr. W. A. Tait, M Inst.C E., in referring to the proposed
Severn birrage scheme, is reported by th> Jiirminriham Post to have
said that it would appeax that the result whi;h might b3 obtained
was sufficient y promising to justify the Government in spending a
considerable sum of money on investigation and experiments. The
French Government, procce led Mr. Tait, had prepared a scheme for

the utilisation of 750,000 h p oa the Rhine, and Britain ne d not
shrink from a proposal for a 500,000 h.p. installation for a 10-hour

working day on the Severn. Mr. Tait propped that a suitable

place for a trial would be Loch Seaforlh, near Stornoway.

All-India Institution of Engineers.-The Viceroy hai in-

augurated the All-India Institution of Engineers, the fall

members of which are entitled to des'gnate themselves " M I E.

India." Among the speakers at the inauguration were the Earl of

Ronaldahay, Sir Thomas Holland, Sir Thomas Callender, and Sir

Rijendra Nath Mookerjee, first President. The Institution is all-

embracing, for every branch of engineering throughout the whole
country is represented.

—

Morning PoM.

Institution of Production Engineers,—At a meeting held at

Cannon Street Hotel, London, on February 28th, it was decided to

form an Institution of Production Engineers. There was a large

attendance when Mr. Honer, the convener of the meeting, opened
the proceedings, and Mr. Cecil F. Hammond, of Coventry, was
elec'cd to the chair, and it was decided by a la'ge majority to pro-

ceed with the formation of a separate Institution. A representative

committee wag appointed to draft rules, ice , and to report progress

at a general meeting to be held on April 2nd. In the meantime, it

is requested that all interested, particularly those who wish to

become members, will communi ate with the Hon. Saoretary,

Mr. A T. Davey, 6, St. James's Square, Holland Pirk, Ken-
sington, W. 11.

The British Electrical Development Association (lac.) —At
the adjourned general meeting of the Association, on March 4th,

the new Council and Executive Committee were elected, u
follows :

—
/Vd.virfctt'.—Mr. Hago Hirst. M.I.E E.

I(f«-Pre.«i(/(?«ts.—Messrs. Alderman Walker, A.M I.E.E ,'and W. B.

Woodhouee, M I.E.E.

JUembert of the Council.

Messrs. C. H. Wordingham, O.B.B., *H. Bardie, and B. Welbourn.
Representing I.E.E.

Messrs. 'A. P. Ambler, C. 0. Bastian, *A. F. Berry. '0. N.

Dunlop, 'VV. A. Gillott, *H C. Palmer, and A. E. du Pdsqnier.

Representing B.E..A.M. 4..

Mesirs. *S. T. Allen, *F. Ayton, S. E Britton, .T. Christie, 'A. 0.

Oramb, E. E Hoadley, and 'f. Ro'.es. Representing I.M E.A.

Messrs. *R. S. D ;wne and F. J.Walker. Representing Confer-

ence of Chief Offijials of London E 3. Cos.

Messrs. 'E T. Ruthven- .Murray and W. B. Woodhouse. Repre-

senting Inc. Association of Electric Power Cos.

*Mr. T. W. Cole. Representing Provinoitd Electric Supply
Companies.

Messrs. *L1. B. Atkinson and *W. F. Bishop. Representing
the CM. A.

Messrs. 'J. E. Edgecombe, S. H. Callow, an 1 'E. A. M irx.

Representing E.L.M.A.
Messrs. *1j. G. Tate, 'fl. Marryat, and S. H. Webb. Representing

E.C.A.
" New Executive Committee.

1

OUR PERSONAL COLUMN,
Thi Eiitori inviti lUotrioal tnji»ftri, wKathtr oonnioUd with tin

tiofn*ioal or th» commiroial tide of the profntion and industry,

aUo eUotrio tranioaf and railway offioiali, to keep readtrt of th4

EliBOTBlOAli Review potttd ai to their movtmenti.

An official list of municipal employes' salaries, prepared on the

instructions of the Southport Finance Committee, shows that in

1913 the salary of Ma. A. E. Black, borough electrical engmeer,

was S, too, while to-day, in salary and bonus, he is receiving £726.

This figure is the amount of salary and bonus being paid to the

general manager of the electrical tramways, Mr. T. J. Kbndrew,
who, in 1913, was in receipt of £200, and the manager of the gas

department, Mr. J. Bobd, is now getting £1,341, as compared with

£6>0 in 1913.

Watford Urban Distric'; Council has added £50 to the salary of

the electrical engineer for February, and decided to fix the salary

from March 1st at the rate of .£850 per annum.
Mb. Walter White, who holds an engineering emp'.oyment

with the Western Electric Co , was married at Blackburn last week
to Miss Gladys Peters. The presents included one from the

employe.^ of the above company.
Mr. a. J. S. Waddell, of Manchester, has been appointed

generating engineer at Valley Road generating station, Bradford,

at a salary of £500 per an lum.

Halifax Tramways Sub-Committee, last week, reduced the

number of app'icants for the post of general manager from 2(5 to 6,

who are to be interviewed by the full Tramways Committee.

Leeds Corporation has decided that the (luestion of salary

advances for all the higher-paid Corporation officials is to be post-

poned for six months. Tae decision affects all members of the

various Corporation departments whose present salaries exceed £490
per year. The electrical officials concerned are Mr. J. B. Hamilton,
tramways managerand city commercial manager (at present £2,530);

Mb. C. N. Hefford, electrical engineer (£1600); Ma. J. BuB-
B3IDQE, tramways electrical engineer (£780) ; and Mr. W. T.

Grees', aisUtant electrical manager (£760).

Obltuary.-The death, on January 4th of Herb Ernst Kortino,
head of the well-known firm of Korting Bros., gas engine builders,

at the age of 89, is reported. The deceased founded his firm in

1871, in Hanover, and later opened branches and works in Vienna,

Sestri Ponente, near Genoa, Buda-Peath, and Mosjow.
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Lord Moultox, F.R.".—We regret to learn that Lord Moulton

passed away in his sleep on Tuesday night at the age of 77 years.

During the day he had baen engaged in a jaae at the Heme of

Lords, and was in sood health on retiring to re&t. Lord Moul-.on

was for many years, while at the Bar. greatly in demand for

electrical and other pa'-.ent and scientific eases in the High Courts.

Subsequently he was made a judge. He was interested in electrical

and chemical research, and during the war rendered valuable

service to the Eation in connection with h'gh explosives.

Mr. Mortimer Evans.— Tlie Times deaths colnmn records the

death of Mr. JIoi timer Evans, M Inst.C.E., F.G.S.,M.I.E.E., F.R.A.S.,

which occurred in February.

Mr. G. H. Barlow.—The death occurred on March 3rd of Mr.

Greorge H. Barlow, electrical engineer, aged 36, a member of the

"staff of the Wigan Corporation electricity works.

Me. E. Greek.—The death has taken place of Mr. Ebenczer

Greek, late tratfic superintendent on the Blackburn Corporation

Tramways. He had been in the service of the department for 31

years, and was 52 years of age. About 70 of the tramway
employes attended the funeral.

Wills. —The late Mr. Walter Pitt, chairman of Messrs.

Stothert & Pitt, Ltd., of Bath, left £104 376.

The Daily Telei/raph states that Dr. Alexander Mdirhead,
F.R.S , D.So., left estate of the gross value of £105,806, with net

personalty £94,542. The testator left, on the death of his wife :

£3,000 to the Royal Society of London for the general purposes of

the sccifcty.

NEW COMPANIES REGISTERED.

Leeds Battery Co., Ltd. (173,325).—Private company.
Registerel Febru.iry 23rd. Capital, £1,500 in £1 shares. To adopt an agree-

ment with the Leeds .Alliance Electrical Manufacturing Co., Ltd., and to

carry on the business of manufacturers of and dealers in electrical batteries,

fittings and electrical accessories. &:c. The first directors are; j. M. Firth,
" Glensidc," Holly Latie. Swinton; E. Hawkins, 151, Headingley Mount,
Leeds; E. E. Barrett, Wmiesmacks, Durham; C. E. Sheard, 2, Allerlon Street,

Kirkstall Road, Leeds; G. Higginbottom, lia, Bastergate, Doncaster. Qualifica-

tion, £50. Secretary : E. Hawkins. Registered office ; U, Silver Royd Hill,

Wortley. Leeds.

ElectrO'Freezers, Ltd. (11,635).—Private companv. Re-
gistered in Edinburgh February 23rd. Capital. £1,000 in £1 shares. To
carry on the business of engineers, Jtc. The first directors are : G. B- .Arcari.

85. "Thistle Street, Garnethill. Glasgow, engineer; T. M. Hunter, 45, Bishops

Road, Jordanhill, Glasgow, engineer. Secretary (pro icm) : T. M. Hunter.

Registered office : 243, North Woodside Road, Glasgow,

Horsa Electrical Contracting Co., Ltd. (173,346).—Private
•ompanv. Registered February 24th. Capital, £1,000 in £1 shares. To carry

on the business of mechanical and electricaL^engineers, manufacturers of

motors engines, vehicles, and accessories, &c. Th.^ first directors are :

H. T. C. F. Jalink, 112, Horsa Road, Eriih, Kent; E. J. B. Bevan, 8a,

Holly Hill Terrace, Erith, Kent; S. T. Weaver. 7a, Holly Hill Terrace.

Erith, Kent. Secretary : S. T. \'.eaver. Registered office : 112, Hor^a Road,

Erith! Kent.

F. B. Hellon & Co., Ltd. (173,480).—Private company.
Registered March 3rd. Capital, £4,000 in £1 shares. To carry on the business

of electrical engineers and contractors, suppliers of electricity, &c. The
•ubscribers (each with one share) are : F. B. Hellon, St. Aubyn, Agnes Road,
Blundellsands, L.ancs., electrical engineer; E. J. Barker, The Cottage, Altcar

Road Formbv, Lanes., electrical engineer. The first directors are : F. B.

Helton (chairman) and E. J. Barker. Solicitor : P. M. Ouiggin, 8, Harrington
Street, Liverpool,

Brlerleys' Premier Welding Co., Ltd. (173,371).—Private
company. Registered February 25th. Capital, £3.000 in £1 shares. To
acquire the business carried on by \V. Brierley and .Mrs. F. Brierlcv at 140,

Manor Street, Clapham, as the Premier Welding Co., and to carry on the

business of electricians, general engineers, acetylene and electric welders,

&c. The first directors are: W. Brierley, 2, Gaiiden Road, Clapham, S.W.;
Florence Brierley, 2, Gauden Road, Clapham, S.W. ; T. C. Evans, 2, Gauden
Road. Clapham,' S.W.; F. A. Broadey, Lion Lodge. Deepcar. near Sheffield.

Solicitor: H. Watkins, 53, Haymarket, S.W.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Midland Electric Light & Power Co., Ltd.—Particulars
of £30,000 debentures authorised January irth. I92I ;

present issue. £20.000.
charged on the company's undertaking and property, present and future,

including uncalled capital.

Southern Brazil Electric Co., Ltd. — Particulars of
£146,500 8 per cent, notes authorised January 19th. 1921; whole amount issued;

charged on the company's undertaking and property, present and future,

including uncalled capital, subject to £730,000 6 per cent, first mortgage

Electrical Contracts & Maintenance Co., Ltd. (101.757).—
Return dated December 31st, 1920. Capital, £3,000 in £1 shares. All shares
taken up. £1,331 paid, £l,Ct)9 considered as paid. Mortgages and charges:
Nil.

City of London Electric Lighting Co., Ltd. (34,406).—
Capital" £1.200,000 in BO.OOO ordinary and 40.000 preference shares of £10
each. Return dated .April Tth. 1920.' 70,59.5 ordinary and 40,000 preference
shares issued, £J,10o,95<l paid. Mortgages and charges: £600,000.

South African Lighting Association, Ltd.—Satisfaction
to the extent of £24,550 on or before December 31st, 1920, of debentures dated
July 24th, 1901. August 13lh, 1908, securing £25,000.

Hexham & District Electric Supply Co., Ltd.—Particu-
lars of £10.000 debentures authorised August 6th, 1920; whole amount issued;
charged on the company's undertaking and property, present and future,
including uncalled capital.

Leatherhead & District Electricity Co., Ltd.—Satisfaction
in full on December 'iOlh. 19'30. of trust d"eed dated July 2nd. 1912, and
•upplemenlal deed dated June 30lh. 1915, securing £'25.000.

Steyning Electric Light Co., Ltd.—Deposit on February
18th, 1921. of deeds of Borough House, High Street, Steyning. to secure all
ifion€ys"due' or to become due from company to Barclays Bank.

Harland Engineering Co., Ltd.—Mortgage dated Feb-
ruary 9th, 1921, to secure £4,000, charged on certain land and premises in

Salford, Lanes. Holder : W. E. Ashworth, 13a, Rosamond Street, Salford.

Yorkshire (Woollen District) Electric Tramways, Ltd.

—

Issue on June 'iSth 1911, of £50.000 debentures, part of a series (notified

February 28th. 1921). Satisfaction in full on Febru.iry 22nd, 1921, of deben-
tures da'ted January 18th, and June •28th, 1911, securing £100.000 also notifi«l.

Stols Electrophone Co. (1914), Ltd.—Mortgage deben-
tures dated February 18th, 1921, to secure £5,000, chargecT on company's
property, present and future, including uncalled capital. Holder : A. Hvman,
4-5, Copthall Court, E.C.

Hale, Pearn & Co., Ltd.—Two mortgages dated Feb-
ruary 9th and 10th. 1921. to secure £6,000 and f2,0(B respectively, charged
on certain land in Manchester. Holders : Mrs. S. Benger, The Grange,
Knutsford, Cheshire, and Mrs. E. Linney, The Limes, Denton, near Man

M. L. Magneto Syndicate, Ltd.—Debenture dated Feb-
ruary 23rd, 19-21, to secure £80,000. charged on the company's undertaking
and property, present and future, including uncalled capital. Holders : R. L.
Meats, '26, High Street, Coventry, and E. A. Ravbould, 71-73, Edmund Street,

Birmingham.

CITY NOTES.
Presiding at the annual meeting, held

Mather and at Manchester on February 28th, the chair-

Platt, Ltd. man, Mr. L. E. Mather, saiti that 1920 had
, been the best year in the history of the

company. The increased profit was due to the larger volume
of business transacted, and the percentage of profit on turn-
over was no greater in 1920 than in 1919. Though the avail-

able total 'was much larger they had considered it wise to

recommend the same dividend and to increase the carry
forward. The capital had been increased by 313,660 shares
issued to the ordinary shareholders and the employes. With
regard to the increased turnover, the tonnage output for the
last six months of 1920 was 30 per cent, greater than for the
sunilar period in 1913. the previous record year as regarded
tonnage output. He took six months only because of the
moulders' strike, which had had such a serious effect on the
first half of 19'20. They had made considerable extensions
at Park Woi'ks, and had had to purchase premises in London
for the use of the London and overseas organisation. While
unemployment was so severe around them, the company had
more men employed now than ever before in the life of the
company. The moulders' strike compelled them to order
considerable .supplies of castings from abroad, and this had
had a distinct effect on the present unemployment in many
industries. In their own woi'ks the output per man, as far as
they could judge, was practically up to the jjre-war standard.
There was a need for greater co-operation in industry. If

they were to hold their own against foreign competition all

sections of the community must pull together and cut out
extravagance, waste, and restrictive measures, whether affect-

ing labour, capital, Government, or trade as a whole.

Lord Ashfield took the chair at the an-
Underground nual meeting held on March 3rd. In his

Electric Railways opening remarks. Lord Ashfield said that
of London, Ltd. a loss of £.55,000 had been incurred in the

payment of the coupons on the 4J per cent,

bonds and the 6 per cent, income bonds, owing to the adverse
exchanges upon New York and Amsterdam. He characterised

as most unsatisfactory the fact that only ±'20,(XlO remained to

carry forward after payment of dividends; the latter were
also lower than in the previous year. The chairman reviewed
the considerable progress made during the year. He out-

lined the main points of improvement embodied in the new
rolling stock (which has been described in previous issues

of the Electrical Review), and said that the car-mileage of

the railways had increased by 7,340,000, while that of the
'buses ruse 11,814,000 car miles, and the tramways 55.000.

1,487,000.(;kX) passengers were carried by the group during
19'20; this represented more than half the total traffic of the
Metropolis. The increase in the number of passengers carried
amounted to 110.000.000. or 8 per cent. In spite of these
increases the financial result had been unsatisfactory, and the
immediate cause was the absence of reasonable rates for

passengers during the first nine months of the year, Lcffd
Ashfield was pleased to announce, however, that since these
revised fares had been put into force, affairs had assumed a
brighter aspect. In the first three months of the year covjered
by the report the railways had carried 108.000.000 passengers,
which brought in a revenue of i£982.000. During the last

quarter of the year, although the number of passengers fell

to 98,000.000. the income amounted to £1.'252.000. The same
results were obtained from the tramcars and omnibuses. The
chaii'man thought this indicated success, but the trade de-
pression was having an adverse effect upon the number of
passengers carried. Unless thi.'? ph.nse passed the, increased
revenue from fares would only just balance the falling off in
passengers. Fi'esh capital expenditure was needed, but before
money was borrowed it was essential that the capital already
invested should receive a fair return. The operating coaa^
panies were financially independent, and it had been found
that the withdrawal of the Government guarantee had been
amply compensated for bv the increa.sed fares. The chairman
said that the Associated Ecjuipment Co. had not been so
successful during the year, although the same dividend had
been paid. In conclusion. Lord Ashfield referred to the
negotiations with the L.C.O. and the Ministry of Transport
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in connection with the co-ordination of the London traffic

systems, and said he hoped for tangible and useful results.

'Ihe Ministry of Transport railway grouping scheme was
mentiuiicd, and the speaker said that the group was an earnest

of the acceptance of the principle in so far as the London
railways were concerned.

Presiding at the ordinary general meet-
ing, held on March 1st, the Kt. Hon. Vis-

count (Jhilston, U.B.B., said that industrial

(lisputi^s and the general trade depression

had atVected the company's revenue and
delayed the completion of works under construction. Regard-
ing the latter, he .said that the new station on the Avon bad
been completed, and for the last throe months had been
supplying electricity to Warwick; the Ijcamington Spa
district would soon be supplied from this station. A big

industrial consumer whose annual bill would amount to about
;63U.OOO was also about to be supplied from the Avon station.

Considerable extensions had been carried out to the Hinckley
station in the Ix^icestershire and \Varwick.shire Co.'s area.

In the Derbyshire and Nottinghamshire area extensions had
been kept down to a minimum in anticipation of a bulk supply

from a propo.sed station on the IVent, but the high-pressure

cable system had been extended considerably. In the opinion

of the directors, the Government's scheme for the re-organisa-

tion of electricity supply could not succeed, and their opinion

was derived from a study of the proceedings at recent in-

quiries held by the Electricity Commissioners. The directors

deprecated the action of the Commissioners in withholding
approval to the company's scheme for the erection of a large

station on the Trent in favour of the Nottingham Corpora-
tion's proposals, although the Corporation had no statutory

powers of supply outside its own boundary. The Commis-
sioners' idea was that the company should receive a bulk
supply, when available, from a station practically run by the

Corporation. The Chairman said it would be agreed that

municipal control and efficiency were not compatible. So
far nothing had been done to commence operations upon the

new station except a proposal to erect a small temporary
station on the site. The Commissioners' action would result

in many years of delay in meeting the requirements of this

area.

The directors were confident that, unless unforeseen circum-
stances arose, there would be a substantial increase in the

company's revenue during the current year.

The report and accounts were adopted unanimously.

Mr. J. A. Hosker, J.P., presiding at the

annual meeting, said that the receipts from
.sale of energy and meter rentals had in-

crea.sed by i"2lj,51'2, or 31 per cent. The
total receipts on revenue account showed
an increase of £28,978. The working costs

amounted to £84,313, an increase of £23,792. Coal and other
fuel showed an increase of £13.801, salaries and wages an
increase of £4,200. repairs an increase of £1.662. and rates,

taxes, and insurance an increase of £2,912. The total amount
standing to the credit of the net revenue account, after adding
the balance from last year and net profit on trading account,

was £47.104, and the balance available for distribution was
£22,549, as compared with £20,641 last year. They were paying
the same dividend as la.st year, namely, 6 per cent. The figures

could only be regarded as satisfactory, bearing in mind that

they were still suffering from the abnormal conditions result-

ing from the war. Applications representing 1,942 kW had
been obtained, as compared with 1.69.5 kW in the previous
year, which was satisfactory having regard to the existing
trade depres.sion. The units consumed amounted to 6,198,302,

as against 4.680,347 last year. The issue of 7i per cent. 7-year
notes was successfully made during the year. They succeeded
in placing all they required, namely, £90,000, and he thought
the company was to be congratulated on the success of that
issue, having regard to the stringency of the money market
when it was made and the fact that the market had declined
steadily since.

The report for 1920 of the N. V. Philips'
Philips' Glow Gloielampen Fabrieken. of Eindhoven.
Lamp Works. states that a portion of the new issue of

ordinary shares has been taken up by the
American group with which the company had concluded a

community of interests. At the express wish of the group
it had been decided to modify the articles of association so
that only shareholders, with the exclusion of the other groups
of participators in the profits, would have right to the reserves.
In connection with this matter, it was also considered reason-
able that those who were entitled to a percentage on the profits
(the directors) should not suffer from possible large amounts
being written off for depreciation and )ilaced to reserve funds,
and the method of profit distributinn had been modified
accordingly. The new group also urged that the profit-sharing
certificates should be withdrawn, and the directors proposed
to do 80. Through the projected withdrawal of the profit
certificates, which received 15 per cent, accordinc to the
articles of a.'jsnciation, 10 per cent, in future would devolve
upon the shareholders, and 5 per cent, on the directors, but
the latter had expressed the wish to relinquish their rights in
this respect in favour of the " personnel intere,sts " which
would in future consequently receive 15 instead of 10 per
cent, of the profits.

Bournemouth
and Poole
Electricity

Supply Co., Ltd.

Coming to consider more particularly the commercial side

of the question, the report states that the directors took up
an interest in various glow lamp works during the year. One
of these manufactured too many other kinds of electrical

articles, and had got into a less prusiK-rous condition. The
amount invested in the factory by the company had been for

the most part written olf, and the directors were acting so as
to reorganise the business in such a manner that they would
continue to be interested in it only in the manufacture of

glow lamps, while the possibility existed tliat the factory
would be able to be restored as a productive undertaking
in the course of a few years, .\fter dealing with the addi-
tions made to the dwellings provided for workpeople and
ollicials, the report mentions that the bonuses payable to the
pcrKonncl were again to be distributed half in cash and half
in 6 [)er cent, cumulative preference shares issued at par.

The report proceeds to state that it is impo.ssible to predict
the future of the industry, especially in present times. From
the technical point of view the directors were proud of sharing
the leading po.sition in the glow lamp indu.stry. both in the
old and the new world. As a result of the known com-
munity of interests the factories were mutually inspected,
and patents and the latest inventions were interchanged.
The company's sales organisation was again extended in 1920;
but activity since the beginning of 1921 was sufl'ering from
the W'orld crisis, and although it was possible to carry on
at full output in January and February, the new orders
received in these months were considerably It-ss than in the
corresponding period in 1920. The purchasing capacity of the
whole world has declined, the public is reserved, and con-
siderable stocks of lamps both at the company's branches and
at customers abroad were lying in the stores. Nevertheless,
the directors regard the future with confidence.

The working results for 1920 show profits of 10,150.(X]0 fl..

as compared with 11,208,000 Q. in 1919. It is proposed to

write off 3.005,000 fl. for additional depreciation, and devote
750.000 fl. to the redemption of profit-sharing certificates, and
to set aside 936.000 fl. for personnel interests, and apply
1,124,000 fl. as the directors' share in the profits. Out of the
balance remaining the ordinary shares will receive a final

dividend of 20 per cent., making 31 per cent, for the year,
and the preference shares a final dividend of 4 per cent.,
making 11 per cent, for 1920. The dividend for 1919 was at
the rate of 151 per cent, on the ordinary shares, of which
100 per cent, was paid in the new shares and 51 per cent, in

cash, and 35 per cent, on the preference shares, of which 20
per cent, in ordinary shares and 15 per cent, in money. The
ordinary share capital taken up now amounts to 10,200.000 fl..

and the preference capital to 4,500,000 fl.. as contrasted with
3, .500,000 fl. and 2,2.50,000 fl. respectively a year ago.

The annual general meeting of share-
holders was held on February 25th. Sir

Herbert S. I.eon. Bart., who took the
chair, said that the removal of Govern-
ment control from the meat markets
caused a revival of the pre-war competi-

tion among the tradesmen which reacted favourably upon the
company's business. " Installation charges " paid by cus-
tomers for alterations and extensions also added to the income
of the company. The speaker could not say how the company
would be affected by the London district electricity supply
scheme, but the directors were caiefuUy watching the progress
of events in order to protect the interests of the shareholders
.should occasion arise. The output of the company was still

increasing, and the prices charged were lower than those of

other London companies.
The report and accounts were adopted, and the retiring

director and auditors were re-elected.

\t the annual meeting, held on February
Westminster 2;3rd, Capt. Edmund I. Bax (chairman)

Electric Supply referred to the death of Txird Downham.
Corporation, Ltd. the late chairman, and said that is was due

to the latter that many objectionable

clauses in the Electricity (Supply) Bill. 1919. were rejected.

During the year nearly £60.000 had been spent on exfensions
of plant, mains, buildings. &c.. and this sum would have
been considerable larger if all the new plant on order had
been delivered. Owing to this delay thev had been unable
to shut down the old steam plant at Eccle.ston Place and
Davies Street to secure Greater economy in working. The
increa.se in revenue of £40.000 had lieeji dm^ onlv to the
extent of £7.000 to incrpMsed charces. The units sold showed
an increase of nearly 1.200.000. Snecial attention had bpen
paid to the cooking and heating business of the company. The
depreciation, .sinking, and reserve funds now exceeded
£,562.000. and the financial position of the company could be
considered verv sound. Owinc to the removal of lichting
restrictions and the necessity of economising coal the business
showed healthv signs of exnnnsinn. in spite of increased prices.

Actios under the advice of Sir .Mexander Kennedy, the hoard
did not propose to erect any more generating ma<?hinery at

the two stations mentioned above, and it tvns hoped to shut
them down before the end of the vear. The necessary new
machinery and plant for the Central Co. was in enurse of

erection at Grove Road, and con.sisted of two 10.000-kW
turbo-generators, steam raisinc plant, and switchgear. The
sunply from this station would be brought to the company's
sub-stations and distributed from there. In conclusion, the

Smithfield
Markets

Electric Supply
Co., Ltd.
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chairman referred to the scheme of electricity supply pre-

pared by the leading London companies for submission to

the Electricity Commissioners. The scheme had been framed
with a view to an extension of the tenures of the various

undertakings.
Mr. Harold E. Young, referring to a former issue of shares

to shareholders at a premium, hoped that this course would
not be followed again, as it resulted in a loss to the share-

holders, who were entitled to some advantage.
The chairman said he would bear the matter in mind in

connection with any future issue.

The report and accounts were adopted.

Mr. James Taylor tools the chair at the

meeting held at Liverpool on February
26th. In presenting the report and ac-

counts, the chairman said tie considered
the action of the directors in issuing

.£130,000 of ordinary shares in July last

was wise in view of the present ditticulty of obtaining money.
The question of fresh plant was before the directors for, in

spite of the trade depression, the demand for power was in-

creasing. Referring to the delimitation of the Midlands into

various electricity areas, the speaker said the company had
protested against the separation of its area as had been sug-

gested, and the position was being watehed very closely.

Some figures given indicated a steady growth in the strength

of the company. In 1911 the gross revenue was £43,159, the
net profit £'2,500. and the number of units sold was 10.2o4.4r2.

During the year under review these figures were £331.518,

£83.278, and .38.:341,675 respectively. The report and accounts
were adopted, and the retiring director and auditors were
re-elected.

Kensington & Knightsbridge Electric Lighting Co., Ltd.

During 1920 the consumers increa.sed by 228 to 5,637, and
the connections (30 watt equivalent) bv 38.519 to 641.738.

Units sold 5,810,662. Net profit £16.344. plus £1,223 brought
forward. After paying the preference dividends and 9 per

cent, on the ordinary shares for the year, £2,617 is to be

carried forward. The balance of the renewal and reserve fund
now stands at £164,548. The report refers to the forthcoming
electric supply legislation and the need for amendment.
Meeting : March 17th.

NewcastIe"On=Tyne Electric Supply Co.—.•\ccording lo the
Financial Times, Messrs. Lazard Bros. & Co. have purchased
£500,000 43 per cent, first mortgage debenture stock ot the

Newcastle-upon-Tyne Electric Supply Co. at 68.35 per cent.,

and they are offering their stock for sale at 69J per cent., less

a brokerage of i per cent. This £500,000 stock ranks pari

passu in all respects with the existing stock, the total amount
of which is limited to one-half of the amount of tTie share

capital for the time being issued and fully paid up.

Para Electric Railways & Lighting Co., Ltd.—Gross re-

ceipts for the year ended November 30th were £296,897, and
operating exi)enses £175,032; net revenue earned in Para,

after allowing for loss on exchange, being £112,124. Trans-
ferred to depreciation and renewals reserve £10.(X)0, to general

and contingencies reserve £10,000. Preference dividend 6 per

cent. ; ordinary dividend 6 per cent. ; carry forward £18.156.

Davis & Timmins, Ltd.—Dividend for the year 1920 8
per cent., and a bonus of 17 per cent., both free of tax.

Carried forward, subject to special taxation. £53.535.

Electrical & Industrial Investment Co., Ltd.—A dividend
of 6 per cent., less tax, for 1920 is announced on the pre-

ferred ordinary shares; £21,028 is carried forward, subject

to corporation profits tax.

Stock Exchange Notices.—Applications have been made
to the Committee to allow the following to be officially

quoted :
—

Armstrong (Sir W. G.), Whitworth & Co.—£2,000,000 6i
per cent, second debenture stock.

Viekers.—£1.500.000 7 per cent. 7-vear notes. Nos. Al to

A4,000 (£100). Bl to B700 (£.5(X)). and CI to C7.50 (£1.000).

Companies Struck off the Register.—The names of the
undermentioned companies have been struck off the register,

and such companies are therefore dissolved :
—

Electric Wiring & Fittings Co., Ltd.
Radium Lamp. Ltd.

London Electric Wire Co. & Smiths, Ltd.—Final dividend
on the ordinary shares making 7^ per cent., less tax, for

1920. £50,000 to reserve. Carried forward £38,926. Issued
capital increased by final calls on new issue ot preference
shares.

County of London Electric Supply Co., Ltd.—Further
dividend on fully-paid ordinary shares at rate of 11 per cent,

per annum, less tax, making 8 per cent. ; carry forward
£18,594.

City of London Electric Lighting Co.. Ltd.—Dividend
(subject to tax) on the ordinary shares of 12 per cent, for the
year 1920 and a bonus of 2 per cent, on account of reduction
of dividend for 1916. £23.649 carried forward.

Telegraph Construction & Maintenance Co.. Ltd.—The
accounts tor 1920 show net profit £110,187. plus £114.840
brought forward. Dividend 7i per cent., free of tax, making
10 per cent, for the year. To reserve £20,000. carrying for-

ward £115,388.

Nottlng Hill Electric Lighting Co., Ltd.—Expended on
capital account during 1920 £iy.('91. The lamps connected
(30 watt) increased from 280.087 to 303,188; profit increased
from £31,225 to £33.816. The number of consumers is now
5,809, and all except 13 are supphed at 200 volts. There is

put to depreciation, renewal, and reserve £3.000; to special

reserve, £3,000; debenture interest, less tax, £1.792; Kensing-
ton & Notting Hill joint debenture stock interest and sinking
funds, £4.292; income tax, £5.978; preference dividend 6 per
cent., less tax; distributed to staff under co-partnership scheme
£431 ; dividend on the ordinary shares at the rate of 8s. per
share, less tax, £7.574 ; carried forward £3,647. Mr. R. G.
Rawkins, manager and secretaj'y. has been elected to the board
in place of the late Sir William Crookes. Units generated or

purchased 4,3-58,489; units sold 3,035,553. Meeting : March 15th.

Chelsea Electricity Supply Co., Ltd.—Profit for 1920
£41.t)74. plus £1,.522 brougnt forward and £2.159 interest,

making £45.555. Interest on debenture stock. £4,260; to

reserve for renewals, depreciation, and contingencies, £17.312;

written off cost of extinction of founders' shares, £2,178;
written off investments. £2.925; 6 i)er cent, on preference

shares; final dividend on ordinary shares at rate of 7 per

cent, per annum, making 6 per cent, tor the year, carrymg
forward £2.249. Units sold 4,916,128, an increase of 691,623.

Meeting ; March 16th.

Ward & Goldstone, Ltd.—Interim dividend at the rate of

7 per cent, per annum, less tax, will be posted to preference

shareholders on March 31st.

Brazilian Traction, Light & Power Co.—A quarterly divi-

dend of Ij per cent, on the cumulative preference is an-
nounced.

STOCKS AND SHARES,
TuESD.\Y Evening.

Rem.\hk.\ble rises occurred this week amongst Home Railway
stocks, more especially those in the ordmary and deferred

list. To name a precise explanation for the rally would he
difficult. The simple reason, however, would appear to be
the fact that prices last week got down to levels at which
the fall certainly appeared to be overdone. Even in daya
like these, when there is so little money about, a certain pro-

portion of capital can be trusted to become available for

securities that are manifestly flat, and which requue httle

buying for a complete change to be wrought in the asiwct of

the market. The Undergrounds, not having shared to the
full extent in the previous slump of the steam stocks, have
been left out of the recovery, and the changes on the week
are downward. Underground income bonds are weak, and
there is no recovery in either issue of the company, nor in

Districts. MetropoUtans and Central Londons.
Various reports have appeared from the Electricity Supply

companies in respect of the year just ended, and most of them
are decidedly sati.sfactory. The County of London report is

a case in point. The company secured increases in most
branches of revenue, and, although the working costs have
also gone up, the result of the year's working is that the net
revenue accounts gets £27.000 more than it did last year at

£244.250. The increased dividend of 8 per cent, inaugurated
last year is maintained, and £18,600 goes forward. The
Metropolitan Electric Supply Co. shows an increase in gross

revenue of £103.000. of which £7,000 was retained in net.

The reserve has been increased to £615,000. The Notting Hill

Co. shows a rise in net profit to £34.000, iind the dividend on
the ordinary is 8s. per share. Another interesting report is

that of the Telegraph Construction Co. The meeting is due
for Tliur.sday in this week. Profits show a falling off of

£14.0(.KJ, but the company maintains its dividend of 10 per
cent., free of tax (equal to 20 per cent, on the old capital), and
puts the usual £2O,tK)0 to reserve, making the latter £160.000.

In the list of share prices, London Electrics have risen 5s.

to £1, and Metropolitan preference are a good market at

2 13/16. On the other hand, Westminsters weakened to 4|,

and once more the return is over 10 per cent, on the money.
Metropolitans parted with half of their rise of the preceding
week.
Manufacturing shares remain heavy. Edisons have fallen

to 8s. 9d. English Electrics are weak at 12s. 6d. General
Electrics fell 3s. to 20s. 9d. The reason for this decUne is

simply the fear of dividends being reduced, more or less sub-
stantially, in respect of the year just ended. There is a pretty
general agreement that the 1919 distributions will certainly

not be maintained, and, having regard to the all-round slump
in tra/de. the question arises as to whether half the previous
dividends will be paid in respect of the year just ended.
These considerations affect the whole of the manufacturing
group, and. indeed, industrials of every description in the
Stock Exchange. Those who looked for settlement of com-
merce are disappointed at the turn w'hich diplomatic affairs

have taken. The occupation of German frontier towns does
not promise hopefully for re-establishment of trading condi-
tions with Germany, while the position in Russia, in spite of

the lip-.service paid to the idea of setting up a credit export
scheme and the Uke. cannot disguise the extraordinary diffi-

culties that still exist in the way of entering into trade rela-

tions with a country whose principal asset for the time being
is the printing press.
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THE ELECTRICAL FUTURE OF NORWAY.

Though trading prospects in Xorway are riglitly de-

scribed by H.M. Commercial Secretary as gloomy,

tliere is muL'h in the future of the country which

will prove of interest to tlie electrical engineer.

In his view, as expressed in his report on the

industrial and economic situation of Norway in

December, 1920 (Cmd. 1145), it is improbable that

trade will recover and approach normal dimensions
until an outlet has been found, either at home or by
re-export abroad, for the accumulation of imports which
has been piling up for many months. Even then, if

the country is to make a good recovery, strict economy,
hard work, and social and industrial peace are essen-

tial. Labour in general in Norway, as in Great Britain,

does not yet appear to have arrived at a clear under-
standing of tiie situation, but it cannot be doubted
that rapidly increasing unemployment has opened the

eyes of many workers to the precarious state of affairs.

Owing to general industrial stagnation, the demand
for machinery, machine tools, belting, &c., is very
slack. German firms are making great efforts to re-

cover their market in Norway for machinery and tools,

and are able to undersell all competitors in this class

of goods. Several large German exporting firms have
now sales offices in Christiania.

Unless the rate for sterling and dollars
German falls, such busmess as can be done is Ukely

Competition. to be secured by countries whose currency
is not at a premmm, particularly Germany.

The latter country, besides being in a position to undersell
all competitors, appears to be able also to otter quicker de-
livery ot electrical machinery, turbiues, machine tools, &c.
In fact, in electrical machinery, German ftrms have re-

established their position in the Norwegian market, and an
expert estimates that they have secured 25 per cent, of the
business in all kinds ot such apparatus. Imports from the
United Kingdom are stated to have remained small, owing
to the fact that British manufacturers have been in a position
to obtain a sufficiency of work which pays them better than
deliveries to Norway. In the case of cables British exporters
have secured a fair share of the business, which has. been
considerable.

At the present moment the demand in Norway has relaxed
owing to the stringency of the money market. It is, however,
the opinion of an expert that the rapid development will not
be retarded long. He bases his opinion on the following
factors : It is estimated that about 1,300,000 h.p. generator
capacity has been installed in the country, and available
figures appear to indicate that a large proportion of this

power still remains to be disposed of among consumers. There
will, therefore, necessarily continue to be a large demand
for cables and smaller kinds of machinery such as trans-

formers, motors, and cooking and heating apparatus. The
use of electricity for cooking and heating has increased very
greatly owing to the high cost of coal, and there is a great
future for cooking and heating apparatus.

It is, howover. obvious that the exploitation of water power,
whether harnessed or unharnessed, must depend very consider-
ably upon the position of the money market and the possibility

of raising the requisite capital.

The Commission appointed by the Storthing in 1918 to in-

quire into the question of a national plan for the supply of

electricity for the whole of Norway has not yet subnutted
any lecommendation, being still engaged upon technical pre-

paratory work.
The new administration of electricity came into force on

January 1st, 19'21, when -an Electricity Board of nine persons
took over the daily conduct of affairs. The Board consists

of one director-general, with three expert sub-directors work-
ing under him, one in charge of questions concerning water-
courses, the second in charge of waterfalls, and the third in

charge of electricity, while the remaining five members of

the Board will be representatives chosen by the Storting.

The completion of municipal power
Municipal sckemes has been hampered considerably

Power Schemes, by the stringency of the money market,
which has rendered it difficult to raise the

necessary funds. Only a few new municipal power schemes
have been initiated during the past year, viz., the follow-

ing:—
The municipality of Drammen. having completed the exten-

sion of the Labro power station, which was under construction

last year, is now considering a further extension of the same
power station for the production of an additional 3,600 kW.
The Bergen municipality is considering the question of pro-

curing 6,000 kW from tlie Herlandafos.

The Christiama municipality, which is badly m want of

power, tias received the otter of i:i,0UO kVV trom lijukan,
and also an ouer of 2U,U0iJ to 6U,0U0 kVV from lysse. in tbe
event of its accepting ttie oiler of power from lysse tha
trahshnssion voltage would be loO.UUO. In aiscussmg ttie

desiraumty of accepting tliis otler, ttie Christiama munici-
pality has to take into consideration the comparative ad-

vantages to be obtained trom the harnessing of the ±4aauaasfos

and bolbergfus (see below).

The following municipal power schemes have lately been
completed :

—
tionefos and Norderhov have completed the installation of

5,0U0 h.p. at Houctus IVliU. The town of Haugesund has com-
pleted the harnessing of the iijlne- watercourse. The town of

Christiansund N. has completed the harnessing of the Skar
watercourse. The Yaagstjord Jr'ower Co. has completeu the

harnessing of a smali watercourse for the supply of power
to the Troms county.
The foUowmg municipal schemes are still being proceeded

with, bat are hampered by financial difficulties ;
—

that of the town of hredrikshald for pow'er stations on
the Brekke and Krappeto waterfalls. The harnessing of

i'aslefos at Bajgna. Ihe scheme of the Nord Trondelag
county for harnessing the Folia watercourse. It is anticipated

that the originators of this scheme will have difficulty in

disposing of the SO.OOU h.p. w'hich it is estimated to produce.

VVork has proceeded on the harnessing of the Kaanaas
waterfall on the river Glommcn, and it is expected that 'Ai,(MQ

h.p. will be ready for delivery in the course of next year.

The dam has been completed, and work upon the power
station has commenced. In the case of the Hoge Waterfalls,

purchased by Aust Agder county, the construction ot the

power house has been completed, the transmission Ime is

being erected, and transformers are in process of installation.

Work is proceeding on the scheme of the Kristianssand town
for the harnessing of the Nomeland fall, which is expected to

yield 16,000 h.p. One generator, yielding 11,000 h.p.. is now
working. The work on the Tafjord watercourse has been

continued, and the scheme is now partly in operation. The
work on the Aaffot watercourse has been suspended owing to

financial difficulties.

Work has been continued upon the har-

Government nessing of the waterfalls at Nore, on the

Power Schemes, river Laagen. The regulation of the Tun-
hovd lake has been completed, and tunnel-

ling has commenced. Owing to a strike among constructional

workers employed by the Government, work on the building

of the raihvay from Kongsberg to the falls has made little

progress, and it is now difficult to say when the railway will

be completed.
Between 13 and 1.5 million kr. has now been expended upon

the Nore scheme, and the future of the scheme depends

largely upon the question whether it is decided to an-ange

for the transmission ot power from Tyssefaldene to the east

of Norway (see above). Work upon the Hakavik installation

has been continued, but has been interrupted by the strike

ut constructional workers, which is still proceeding.

At Glomfjord, in the Nordland county, the State has now
completed the installation of two machines of 2.5,000 h.p.

each. An extra pipe line is under construction, which is to

serve a reserve machine of 27,000 h.p. ; it is probable that

another machine of 27.000 h.p. will be iu.staUed later. The

power from the two machines installed is delivered to a zinc

smelting works. Inquiries for the delivery of power from

the Glomfjord power station have been received from various

sources, including American and British firms, but no con-

tracts have yet been made.
The scheme for harnessing the waterfall on the river Laagen

at Kongsberg has been postponed in view of an offer of 18. .500

kW, which has been received from the Rjukan power station.

If the offer from Ejukan is accepted. 4,000 kW will be delivered

to the Buskerud county, 2.500 kW to the town ot Drammen,
and 12,000 kW to Christiania. The Norwegian Government

would, in that event, complete the power line from Ejukan

to Kongsberg. while the Buskerud county and the towns_ of

Drammen and Christiania would construct the tran.smission

lines for the remainder of the distance.
_

Work is being continued on the harnessing of Solbergfoa

on the river Glommen. The main dam and the power station

are in process of constructinn, but it is possilde that the scheme

may be delaved if the Christiania municipality decides to

accept the offer of power from Tys.se. About 22 million

kroner has already been expended upon the scheme, while

orders, have also been placed for machinery to the value of

about 8 million kroner.
. _,

The electrification of the railway from Christiania to Dram-

men is now nearing completion, whOst that of the section

of railway from Norway to 'the' Swedish frontier (theOfot

Railway) has been resolved upon, and that of other sections

is under consideration.

A Commission has been appointed by the Norwegian

Government to con.sider the pos.sibility of transmitting elec-

trical power from Norway to Denmark. It would appear

improbable that such transmission will become a practical

proposition in the near future.
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JOINT ELECTRICITY AUTHORITIES.

A Seco.nu West Riding (Ahie and Calder) Scheme.

Consequent upon the provisional delimitation of the above-

named area,* a conlerence of local authorities owning and
operating generating stations within the district was held at

BrH<lford in July, 1920, and was attended by representatives

of 18 authorities, comprising the whole of such authorities

exceptmg Heckmondwike U.D.C. The conference appointed
a committee of eight members to prepare a scheme for im-
proving the existing supply in, and the formation of a Joint

Electricity Authority for, the district. The committee's report

and scheme were duly approved by a further conference, held

on February '24th, of representatives not only of local autho-

rities owning and operating generating stations, but also of

those in the district who arc authorised distributors and pur-

chase their supplies of electricity in bulk.

It will be remembered that an outline of another scheme
having similar aims for the same district, but prepared by the

Leeds Corporation, has already been published.!

The Co.m.mittee's Report.

The first meeting of the committee, which consisted of the

electrical engineers of the electricity supply undertakings at

Batley, Bradford, Halifax, Huddersfield, Keighley, Leeds,

Shipley, and Spenborough, with Mr. Thomas Roles as its

chairman, first met in August, 19'20; an abstract of its report

follows :
—

The Committee considers that any scheme which does not
provide for the formation of a Joint Electricity Authority
would only be in the nature of a palliative, and unless some
authoritative body is formed having the duty of continually

supervising matters relating to electricity supply in the dis-

trict, efforts in the direction of improvement are likely to be
spasmodic and carried out ori individualistic rather than on co
ordinated lines. Any Joint Electricity Authority formed for

the district should have full operative powers, as it is felt

that an authority possessing merely advisory powers could only
carry out its duties with the aid of a staff of inspectors, and
that its recommendations would be often questioned, and
friction and delay would result.

The only alternative to forming a Joint Electricity Authority
would be for the York.shire Electric Power Co. to be appointed
the Authority to control the generation and main transmission
of electricity in the district. From an engineering point of

view this should prove a most satisfactory arrangement, and
the fact that under the Yorkshire Electric Power Act, 1901,

that company has powers enabling it to become such an autho-
rity for the whole of the district, with the exception of a fringe

on its northern and north-east«rn boundaries, would greatly

facilitate giving effect to such an arrangement. Moreover,
the company has already in existence a considerable network
of mains in the district which could be utihsed to some extent
for linking-up the various individual supply systems.
In the event of the Electricity (Supply) (No. 2) Billt becom-

ing law, under the provisions of Clause 1'2 of the Bill, a Joint
Electricity Authority formed for the district could, providing a

special Order to such effect were obtained, delegate its powers
to the Yorkshire Electric Power Co.. by which arrangement
the Joint Electricity .\uthority would become an advisory body
whose duty it should be to protect the interests of consumers
in the district. This course would appear to be preferable to

the company being appointed an authority directly. It is

believed that the company would not be averse to entering
into an arrangement on these lines with the local authorities

in the district. The committee, however, realises that none of

the above proposals, although sound from an engineering
standpoint, will be acceptable to the majority of the local

authorities in the district. The principle of the control of

pubUc utility undertakings by local authorities has obtained
firm root in Yorkshire, and the total output of the Power Co.,

both to areas in the West Riding (-Aire and Calder) and the

North-East Midlands Electricity Districts, is exceeded by the

output from the Leeds Corporation alone, and is not much (if

any) greater than that from the Bradford Corporation.
With regard to main transmission, any Joint Electricity

Authority which may be formed will be placed in a position

of considerable difficulty so long as the Power Co. remains in

existence and retains its present powers. Moreover, whereas
the company has full rights of generation, main transmission,

and supply in bulk throughout the greater part of the district,

any Joint Electricity Authority which might be constituted

would have its hands tied by the provisions of Section 12 of

the Electricity (Supply) Act. 1919.

The Committee considers it possible that it may not be found
advisable that the transfer of any but a few of the smaller

generating stations should be effected, at any rate in the imme-
diate future. Should such prove to be the case, the supplies

which could be given by the Joint Electricity Authority would
be so small that the heavy expenditure entailed in erecting a
main transmission system could not he justified, unless the

Joint Electricity Authority was prepared to build such a sys-

tem for giving auppUes to the Power Co. in certain parts of

its area and so assist the company in continuing its develop-

ment.

• Elec. Rev., p. 815. June 25th, 1920.

\ Elec. Rev., p. 95. Januarv 21st, 1021.

: Elec. Rev., p. 844, Dec. 31st, 1920, and p. 196. Feb. 18th,

1921.

The Gomiuitt<.'c is, therefore, of opinion that if a Joint Elec-
tricity Authority is established, it is essential that the whole
of the main transmission of electricity throughout the district

.should be placed in its hands. It is abundantly clear that
if the Power Co. were given representation on the Joint Elec-
tricity Authority the voting power of its representatives would
possibly in years to come have an equal if not a preponderat-
ing influence on the Joint Electricity Authority.

It must be clearly realised that the Power Co. is in posses-
sion of very different powers from those vested in companies
working under the Electric Lighting .Acts, and if a Joint
Electricity Authority is formed its duties will be almost exactly
similar to those (jf the Power Co., but, in addition, it may be
granted distributing powers not posses.sed by the Power Co.
If. therefore, the Joint Electricity Authority is to be a success,

and no overlapping of rights and duties is to be permitted, it

would appear that the only course which can be pursued would
be for the Joint Electricity Authority to preferably consist of

representatives of local authorities only, and that the Autho-
rity should take over the Power Co.'s undertaking, and with
it the sole rights of main transmissiim in the district. Sucli

portion of the Power Co.'s undertaking as is situated in the
North-East Midlands Electricity District would in all pro-

bability be purchased by the Joint Electricity .-Xuthority to be
set up for that district.

There are no Parliamentary powers in existence under which
the Power Co. can be compelled to dispose of its undertaking
to a Joint Electricity Authority, and the Government has
decided that for the present the Bill under which powers were
sought for the formation of District Boards, which could com-
pulsorily acquire power companies' stations and main trans-

mission lines, shall not be proceeded with. The Electricity

(Supply) Act, 1919. however, does contain powers under whicli
such an undertaking may be taken over by agreement.
The following is an extract from the reply of the engiii''i-i

and manager of the Power Co. to the above proposal :
—

" I am directed to say that in their (the directors of the

company) opinion it is premature to ask the company to con-
sider the sale of its undertaking to a body which does not exist

and whose formation and constitution is not yet definitely

decided. To reduce the company's area of supply would be, in

the views of my board, a direct contravention of the vital prin-

ciple of which the Power Act was an expression. The company
is prepared to consider and to take part in any developments
which will, in its opinion, be to the interests of the com-
munity in the area as a .whole, but for the reasons above
mentioned it is not prepared at present to discuss with you the
sale of a portion of its undertaking."

The Scheme.

The draft scheme, which has already been definitely adopted
by a number of Town Councils, proposes, inter alia, that the

Joint Electricity Authority shall consist of 40 members re-

presentative of all local authorities (a) being authorised dis-

tributors within the district' (b) having the right to purchase
the whole or any part of any undertaking of authorised

distributors within the district, and {(fj the county council

as representing the local authorities of all areas in which
electricity is (i) supplied otherwise than under a Provisional

Order, and (ii) not at present supphed.
The basis of representation shall be : Local authorities who

are acting as authorised distributors and the populations

of whose areas of supply do not exceed (1) 23,000, to be

grouped and given one representative for every 25,000 in-

habitants ; (2) from 25,000 to -dCIXK), one representative each

;

(3) from 50,0(X) to 100,000, two representatives each
; (4) over

1(K»,0(X), three representatives each, plus an additional one
for every complete 100,000 in excess of the first 100,00); (5)

local authorities (other than county councils) in whose areas

electricity is supplied by other authorities or companies
under provisional orders, to be grouped and represented
accordmg to item (4) on the aggregate of the populations of

their areas; (6) county council, one representative for every
complete 1.50,000 of the total population in the areas of urban
and rural districts for which the councils of such districts

are not entitled to appoint or take part in electing members
other than those under item (6).

The rest of the provisions in connection with the adminis-
tration of the scheme are generally similar to those of other
schemes, outlines of which have already been published. It

is proposed that the purchase powers of local authorities in

the district shall, at the expiration of 12 months from the

date of the establishment of the Joint Electricity .'Authority

(unless otherwi.se arranged) be transferred to and vested

in the .Joint Electricity Authority, subject to a right of

appeal to the Commissioners.
The undertaking of the Y'orkshire Electric Power Co., and

all its rights and interests therein, shall as from such date

prior to December 31st. 1922, as shall be specified in the

order constituting the Joint Electricity Authority vest in

the Electricity Authority absolutely (the intent being that

so much of the .said undertaking as is not situate within

the district shall be transferred to and vested in the Joint

Electricity .Authority for the North-East Midlands Electricity

District (if and when established) on such terms as shall

be agreed or. failing agreement, as may be determined by
arbitration.

Regarding the technical provisions of the scheme, the supply

will be on the three-phase. 50-cycle, a.c. system. The main
transmission pressure will he 33.000, and the local secondary
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transmission pressures 11,000 and (5,600 volts according to

the voltage at present in use at the distributing centre con-

cerned, but for reasons of economy 11,000 volts will be

adopted wherever possible at distributing centres in which

the pressure is at present 6,600 volts. The generatiny stations

at Bradford, Halifax, Huddersfield, Leeds, Thornhill, and

Wakefield will ultimately become the distributing centres

for the areas surrounding them, and will be linked together by

main transmission cables. Extensions from these centres

will be made by 33,0(X)-volt cables to sub-distributing centres,

at such times as may become necessary.

The main transmission lines vtill consist of .'i-cure, O.l.'J.

0.'2, and 0.25 sq. in. cable, 11.25 miles of which will be at

li.OOO and 80.5 miles at 33,000 volts, and it is proposed to

complete 38.75 miles bv August, 1922; 10 miles by .\ugust.

1923; 22.75 miles bv August. 1924; 7.75 miles by August,

1925; and 12.5 miles by August, 192G.

It is proposed that throughout the period covered by the

scheme, and possibly for some time afterwards, the existing

generating stations at Bradford, Halifax, Pluddersfield (St.'

Andrew's Road—general supply), Leeds (Whitehall Road-
general supply), Thornhill, and Barugh, so far as the generat-

ing plant which is operated by means of waste heat is

concerned, shall be utiUsed in conjunction with the new-

capital stations. The proposed extensions of plant (including

extensions already authorised) at the existing generating

stations above named, and the ultimate capacity of such

generating stations on the completion of the proposed exten-

sions are as follows:—
ultimate capacity

Proposed extensions. of stations.

Station (Max. cent, rating.) {Max. cont. rating.)

Bradford Two 15,000-kW turbo- kW.
alternators 50.000

Halifax Two 10,000-kW turbo-

alternators •i9,.5i)0

Uudderstield One 10.000-kW turbo-

alternator 24,00(1

Leeds Two 12,0U0-kW turbo-

alternators 75.tKHl

Thornhill Three 12,.5(Xl-kW tiirbn

alternators 49,5l«i

Barugh (waste heat) Nil 1.500

Totals 10 .sets 229,500

Until the capital stations are erected and operating to

their full capacity it will be necessary to utilise the remaining
generating stations, with a few exceptions, and possibly to

extend the plant in some of them; as these stations become
linked up with the existing .stations their running hours will

be reduced, and finally they will be discarded. It is pro-

posed that the erection of two capital .stations shall be imme-
diately commenced, one in the vicinity of the existing station

belonging to the Wakefield Corporation, on the river Calder,

and the other in the vicinity of Apperley Bridge, on the river

Aire, and that three turbo-alternators each having a maximum
continuous rating of 20,000 kW shall be in commission in

the Wakefield capital station, and two turbo-alternators each

of the same rating shall be in commis.sion in the Esholt

capital station, by August, 1924. The ultimate plant capacity

of each of the capital stations will be 100,000 kW.
It is proposed that the Minister of Transport .shall imme-

diately commence the construction of the two capital stations,

and shall from time to time commence the construction of

the main transmission lines mentioned above in order that such

stations and lines may be respectively in commission by the

dates mentioned, it being the int«nt that the Electricity Autho-
rity shall become responsible for financing the works, whether
commenced by the Minister of Transport or otherwise, as

early as possible after the establishment of the Electricity

Authority.
The Electricity Authority is to repay to the Minister of

Ti'ansport within a period of five years from the date of the

order constituting the Electricity Authority the sum expended
by him up to the date when the Electricity Authority becomes
responsible for financing the works of construction as afore-

said, together with interest thereon to enable him to repay

the Treasury.
There are 25 existing generating stations in the district, of

which four are used mainly (if not solely) for tramway supply,

namely: Huddersfield (Longroyd Bridge); I^eeds (Crown
Point)"; Yorkshire (West Ridmg) Electric Tramways Co., Ltd.

(Belle Isle, Wakefield, and Castleford). It is intended that

these stations shall remain in the hands of the present owners,

but provision has been made for providing bulk supplies to

such owners on their stations being shut down. On a scherne

of any magnitude for the electrification of the railways in

the district being decided upon it will become necessary to

consider the advisability of erecting a further capital generat-

ing station and the provision of additional main transmission

lines.

Finally, the financial details of the scheme are set out,

which are generally similar to those relating to other schemes

that have already been outlined.

The Yorkshu-e Electric Power Co.'s representation referring

to the above scheme, and the L.C.C.'s scheme for the London

and Home Counties District, will be outlined m our next

issue.

The Chester and North Wales Inquiry.

Summary. (Concluded from p. 234.)

On Monday, February 21st, it was admitted that the Power

Co had written up its assets in the year 1918-19, from i£33i.459,

to i;532,882, on the ground that they had appreciated m
value- the debenture interest was then eleven years

m arrear. A considerable amount-i;Ul,800—stood in the

balance sheet in respect of railways, of which only a short

length had been constructed, and this was worked by one

horse which, when in good condition, made one journey each

way daily. The one-horse railway caused considerable amuse-

ment, and was the joke of the Inquiry.

\n important feature in the complicated financial ai'range-

ments is that the Aluminium Corporation owns the prmcipal

water power (at Dolgarrog), and is to give a bulk supply as

required to the North NN'ales Power Co. to the extent of

UOtIO kW on demand, but the Power Co. is to pay 3d. per

unit on a 45 per cent, load factor, and invest ^250,000 in the

corporation, as second debentures. The load factor ol the

company at present is about 25 per cent., and it is quoting

the Rhyl Council lid. per unit on a present load tactor (^t

somewhere about 12i per cent, and a consumption ot 350,000

units per annum. One can only say that Mr. Jack, of the

North Wales Power Co., has shown great confidence m the

future generosity of Mr. Jack of the Aluminium Corporation,

when, as seems inevitable, the former approaches the latter

to ease his burden.

The proposed advisory committee was shown to give one

representative to Holyhead, with an area of 731 acres, a

population of 10.636, and a rateable value of f25,031, and

also one only to the Crew-e and Nantwich areas, with an

acreage of 122,760, a population of 82,413. and a rateable

value of ^485,907. There are to be 26 area representatives,

two for large consumers, and four or five for railways, and.

of course, the company need not take any advice given by

the committee.

\nother interesting point was the allowance of i per cent,

for depreciation, which is little enough to make a corporation

engineer's mouth water. Of course, a large portion of the

expenditure is on civil engineering work, but an equall>' large

proportion is on overhead trunk mains. Sir Phihp Dawson

.supported this figure on the Tuesday, so that, perhaps, the

evidence of such an authority given to the Cominissioners

will ease the way of proposed joint board engineers who depart

from the time^jncrusted L.G.B. schedule in then estimates.

A most astonishing and gratifymg state of things was

divulged when a financial expert, Mr. Wells, stated that it

would be possible for a company in the position ot the North

Wales Power Co.. now paying 10 per cent, interest on second

debentures, to raise all its new capital by means of bonds

on a basis of 8 to 8i per cent, interest, without any further

ordinary or preference share subscription. Sir Harry Haward

appeared to doubt it; m fact, that part ot him which w-as

evolved from L.C.C. methods was distinctly shocked. bir

Phihp Dawson generally confirmed the view ot Mr. Wells,

basing his opinion on cases he knew of where large sums

w^ere being raised abroad by bond issues, with no cash sub-

scription on ordinary shares. Indeed, it appears that a com-

pany is to be judged no longer on its past, but upon its

hopes for the future. This, if it happens, is sure to be a

Great help to other schemes, and with regard to Joint Autho-

rities one is consoled by the reflection ; It a company can

do this, how much more, then (to use the language of the

ancients), can a Joint Authority, with a rate backmg and

no ' past," raise money at a lower rate of interest tor the

greater benefit of the community !

There was throughout the Monday, considerable confusion

as to the Parliamentary position with regard to the scheme

The company proposes to take the rights and obbgations ot

a Joint Authority under the 1919 Act (if a company can io

such a thing—and even its counsel was doubttul), yet it

proposes a new Act of Parliament embodying its dratt pro-

posals. It is obvious that the company's proposals are

quite different from those of a Joint Authority, and it did

not seem to be appreciated—even by the Commissioners—that

this new Act would take precedence of the 1919 Act on any

points of difference, rendering the statement as to rights and

obligations of no effect. It was clearly reahsed. however,

that owing to bad drafting of the proiwsals. a very pretty

tangle resulted. This bad drafting was turoughout tne Inquiry

excused by caUing it a " busmess scheme " and ncit a legal

document As a result, the Inquury eventually closed without

anyone knowing what the scheme really would be, even on

its most important points, if the Commissioners approved it.

The seventh day of the Inquiry, Tuesday. February 22nd,

produced much expert evidence dealing with the water power,

and as previously stated, one cannot but be impressed by the

company's scheme. The experts engaged have thoroughly

dealt with the wonderful natural facilities. Mr. Vincent

• acting for the Quarry Owners, led Mr. Jack to admit that

he was a member of the Carnarvon County Council, and

had actually drafted the resolution of that body in favour

of his company's scheme ! Mr. Vmcent made an appeal tor

preferential reservation of Welsh water powers for Wales

and was very neatly answered by Mr. -lack to the effect that

the local interest in it was belated. They had left the power

unused down the centuries, and nothing adequate had been
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done, nor could be done until a market was provided outside

the Principality—there being almost none within it.

Mr. leuuell, for the Northwich Electric Supply Co.. pointed

out the possible bad ellect of the id. bulk rate as between the

Aluminium Corporation and the Tower Co. in hampering

the latter in quoting its distributors for high load factor

business, such us pumpmg, and this eventually led to an

assurance that a special price would be arranged—between
Mr. Jack and Mr. Jack—in such cases to secure the business.

The contusion referred to above bet\\'een the Power Co.'s

propoisals and the lyi'J Act as to its dealings in the areas of

authorised distributors then became acute. It was also brought

out that on an average revenue of lid. per unit the company
could, under its Act, pay 20 per cent, dividend, plus a very

large sum to make dividends equal that amount from the

commencement. Mr. Fennell's last question, viz. :
" Has

not the time arrived to shorten the inquiry by offering to

supply a Joint Authority in bulk? " was probably an expres-

sion of the general feeling of those present.

The Commissioners, through Sir Harry }1 award, were very

inquisitive as to the finances of the company, through Mr.

Booth as to the proposed Parliamentary procedure, and
through Sir John Snell as to the advisory committee. Grave

doubts were expressed as to the prospects of such a Bill as

that suggested. Sir John Snell foreshadowed a possible solu-

tion of the difficulty on the lines of a Joint Authority formed

to exercise political control—delegating these powers to a small

committ^-e to be represented on the company's board. Sir

Philip Dawson then followed, and he shortly blessed the

technical scheme, but his evidence w^as clearly sought on

financial grounds, as already indicated. He gave very inter-

esting " life " figures for the different classes of works, and
these should be kept for future use by engineers in general.

Mr. Page, for the Commissioners, obtained a useful opinion

that " the fewer protective devices there are, the greater the

safety " in the sense that substantial works were better than

an excess of automatic cut-out devices.

Mr. Freeman, of Su- Douglas Fox & Partners, gave most
interesting information as to the methods of obtaining storage,

the rainfall, and civil engineering details in general, but they

cannot be summarised. Mr. Paton, the company's electrical

engineer, gave details as to the arrangement of the electrical

plant—load factors, &c. The present load factor on the

system is '25 per cent, on a 7-day, and 40 per cent, on a 5-day

basis, and 60 per cent, during " quarry working hours." They
hoped to obtain 45 per cent, by adding the eastern industrial

area, but did not state whether on a five or seven day

basis. The transmission losses were allow-ed at 10 per cent.,

notwithstanding the great distances contemplated. There
were many further questions on the estimates of working
costs, but nothing useful was added, though a great deal of

time was absorbed before the case closed.

The remarkable speech by Mr. Tyldesley Jones, for the

railway companies, introduced a very doubtful point. He
represented one-nmth of the rateable value of the area—much
of it. no doubt, at CreWe and Holyhead and along the London
and North-Western lines—but it must be remembered that

his rateable value was already represented heavily by each

local authority; and in the absence of any promise to become
a very large consumer, it was clearly a case of double repre-

sentation. He plumped for tbe North Wales Co.'s scheme,

on both technical and administrative grounds, he objected

to any risking of the rates—he objects to rates, just as most
other people object to railway rates, as being alarmingly

high—he disliked public control of an electricity undertaking,

but was careful to state that this did not necessarily mean
opposition to other municipal activities. He, in fact, said

all that a railway company's representative would be expected

to say on the subject—but he said it very cleverly, and made
a profound impression, such as can only be made by a K.C.
of the first rank. On reflection, it may be said that a strong

railway company needs no protection against a comparatively

weak power company, and might even secure better terms
from a company than from a Joint Authority representing

consumers in general; but still that reflection may not occur

to some who heard the speech. Mr. Jones was careful to

state that he expressed no opinion on the company'.! financial

proposals—he left that responsibility to the Commissioners

!

Supposing the Commissioners follow Mr. Jones and approve
of the scheme, but find they must reject the financial part of

it, what remains but the formation of a Joint Authority?

The rest of the sitting was occupied in special business,

dealing with the case of Mrs. Owen, w-ho, her representative,

Mr. Kellow, stated, had commenced to construct a reservoir

for a hydro-electric scheme of l.'iOO kW near Barmouth, to

supply that town and others, and had spent a considerable sum
of money, before discovering that the North Wales Power
Co. included this district in its Act. Mrs. Owen had been
referred to this Inquiry by one whom Sir John Snell termed
" a possibly over-cautious official " of the Commissioners. Sir

John could only refer Mrs. Owen back to the officials. We
did hope the Commissioners would be the one Government
body which would be free from what Charles Dickens de-

scribed as " circumlocution "
! However, Mrs. Owen has an

assurance that her case will be considered, and that promptly.

The business on Wednesday morning consisted of a state-

ment made by Mr. Morris, counsel representing Carnarvon-
shire, and by the principals representing the two schemes
(Mr. Miller, K.C, for the company, and Mr. Dickson for the

Chester Corporation). Each set out the advantages of his

clients' scheme, and the glaring defects of that of their op-

ponents. Ihe one scored as heavily on technical grounds as

did the other on those of finance antl organisation.

And so the Inquiry ended, the first which has been pushed
to completion, having lasted eight days. 'Ihc unfaihng cour-

tesy of the Commissioners, their expert knowledge of all

branches of the subject, the tactful manner in which Sir

John Snell intervened to bring out important information or

to prevent irrelevant matter being introduced, leaving no
sting behind, were acknowledged by all. It is with no little

pride that we can record the success of the Electricity Com-
missioners as a tribunal during the hearing of evidence.

.And now for the result. The wisdom of a Solomon, in

fact of Solomons to the nth power, will be posses.sed by tli^-

Commissioners if they can straighten out the tangle and devi^-

an acceptable compromise

!

The transcript of the shorthand notes, wonderfully supphed
by Messrs. Lee & Nightingale, of Liverpool, each morning,
covered the previous day's proceedings, and was marvellously
accurate. These notes total about 6-50 foolscap pages, and if

supplied with an index, will be most useful and interesting

reading. It is to be hoped that a copy will be supplied to the

Institution of Electrical Engineers' Library.

{Cuncluded from p. 270.)

Monday, February '21st, was wholly taken up with the

cross-examination of Mr. Jack.

Mr. J. If. Dickson questioned Mr. Jack at some length as

to the heads of the agreement which it was proposed should
be entered into between ttie North Wales Power Co. and the

Aluminium Corporation for the regulation of the supply of

power by the latter to the former company.
Mr. MiLLiiii, K.C. for the Power Co., handed in a copy

of the heads of the agreement. It was intended that the

agreement should contmue as long as the Power Co. was
tlie autliorised undertaker for the district, and that the
.\luminium Corporation should up to the limit of its 10,0(X)

k\V capacity supply energy to the Power Co. at id. per unit,

provided the load factor was not less than 45 per cent. 'Ihis,

Mr. Jack said, was the load factor which was anticipated.

Ihe price stated was subject to a clause as to wages, but that
was m conformity wdth the agreements the Power Co. had
with its customers.
Mr. Jack said the promoters would be quite prepared to

seek the advice of the Commissioners as to what the load

factor should be in fairness betu-een the two companies. The
intention of the agreement was to place at the disposal of

the Power Co. the whole of the energy that could be gene-
rated at Dolgarrog, and when the customers of the Power
Co. required it, the manufacture of aluminium at the Dolgar-
rog works would be suspended. The agreement would not
be made if the district w-as not extended.
Answering Sir J. Snell, Mr. Jack said he would be pre-

pared to give such reasonable and proper guarantees to main-
tain the position as between the two companies as the Com-
missioners might think fit to impose.
A series of questions followed relating to the capital and

liabiUties of the two companies. To one question as to what
proportion of the total capital shown on the balance sheet

of the Corporation represented water rights, and what pro-

portion represented the works carried out, Mr. Jack objected

on the ground that it was an attack upon the Aluminium Cor-
poration. After consideration the Commissioners upheld Mr.
Jack in his objection.

Mr. J.iCK said he was prepared to produce to the Commis-
sioners anything and everything connected with his private

figures, as well as the figures which he was willing to give

to Mr. Dickson.
One of the items grouped together among the assets of the

Power Co. was stated to be " railways." Mr. Dickson asked
what railways the company had. Mr. Jack said the Oroesor
railway was completed and in operation.

Mr. Dickson : What kind of traction is being used? .

•'^

Mr. Jack : One horse. It goes up and down once a day
if the horse does not get lame. When the water in the two
lakes was obtained, long before his time, it w-as proposed
that the company should use some of the water to rim the
railway by electricity.

Interrogating Mr. Jack with reference to the financial

clauses of the scheme, Mr. Dickson pointed to a clause in

the Power Co.'s scheme which would give the company autho-
rity to assess upon the present users of energy supplied upon
pre-war contracts a pro rata increase, equal to the increased

cost of production, such increase to be decided, failing agree-

ment, by the Commissioners.
Mr. TvLDESLEY JoNES, for the railway companies, suggested

that this w-as a new power in excess of anything contained
in the Courts (Emergency Powers) Acts.

Mr. Jack said the Power Co. had been fairly met by its

consumers, and the clause referred to could be omitted from
the scheme.

.4s to the proposed " advisory committee," the witness was
cross-examined on the basis of representation. He would
give one representative, he said, to each distribution area,

in-espective of its population and rateable value. Its resohi-

tions, he thought, would in nine cases out of ten be acted
upon by the company, and in the exceptional case the com-
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mittee would go to the Commissiouors. Whether the Power

Uo. acted on the advice or not deix'uded upon the goodwill

existing between the company and ihe conamittee. It would'

sit between the Commissioners and the cuiupany, and would

give advice no doubt to both. He did not think a Joint

iilectricity Authority was needed lor the district, 'ihe ad-

visory committee would have no power as to prices chai'ged

to consumers, or as to the proht to be distributed to the

shareholders of the company.
It was intended that local authorities and other consumers

taking electricity should advance capital to the Power Co.

for the construction of extensions of the transmission lines

required for the delivery of that electricity, and the security

for the capital advanced would be the poles and wires so

erected, 'ihe form of security would be a mortgage upon
those poles and wires, which would not, of course, be of

much value for their pm-pose if the power at the other end
ceased to flow into them, but he did not agree that they

formed no security for the lender.

With regard to the question of rates and taxes, the chair-

inan said the Comniissioners were not satisfied with the

allowance for these costs in either scheme.
Mr. Jack stated that depreciation was adequately provided

for in the 10 per cent, added to the estimates for contin-

gencies. The power transmission lines had to be maintained
in good condition out of revenue.
Mr. TvLDESLEY JoNES, K.C., for the railway companies, sub-

mitted that the clause in the scheme providing for the

assessment of any deliciency in revenue in any year upon
users of energy was illegal, impracticable, and uncommercial.
Mr. Jack said he would gladly drop the clause, if he could.

but for the moment could not see his way. He admitted that

Holyhead was likely to be a large consumer owing to the

extensive railway and harbour works there, but he preferred

in the first instance to cater for the eastern industrial area,

and the scheme did not provide for extension of the transmis-

sion line to Holyhead until four years hence. The railway
company, if they wished, could construct a line at once, and
the Power Co. would pay interest on the outlay.

Mr. Arthur Wells, managing director of the City General
Trust Co.. gave evidence on the Power Co.'s proposals for

financing their further constructive works, which generally

he approved. Cross-examined by Mr. Tyldesley Jones, wit-

ness said he did not attach much importance to the suggested
deficiency clause.

Sir Harry PIawarI) point-ed out that, as proposed, the
ordinary share capital of the Power Co. would be no more
than 9 per cent, of the total capital of the undertaking. This
was a very low proportion. Parliament, as a special conces-

sion in the Public Utility (Capital Issues) Act last year,

allowed capital to be increased by borrowing not exceeding
50 per cent, of the share capital.

Mr. Wells thought that under the existing conditions it

Would be impossible to finance the enterprise otherwise than
by bonds at a fixed interest.

On Tuesday, February 'iind, Mr. Miller announced that

the Power Co. had decided to withdraw the deficiency clause

in the scheme. Keferring to the clauses in the Electricity

Act as to certain duties \>hich should be imposed upon a

Joint Electricity Authority, he said the Power Co. was pre-

pared to take over such duties, and if necessary to obtain
powers in the proposed amending Bill.

The Chairman said the object of the Commissioners would
be to endeavour to get the local authorities and the company
to work together harmoaioiisiy, whatever the decision on the
scheme might be.

Mr. H. C. Vincent then resumed his cross-examination of

Mr. Jack, who said that Mr. Kenneth Clark, who had taken
up the shares in the Power Co., was the managing director

of Messrs. J. & P. Coats, Ltd. It was proposed to give

him second debentures in the Aluminium Corporation in

respect of the amount advanced. Mr. Clark put the money
up to enable the Cowlyd dam to be completed, which made
the scheme possible, and it was reasonable that the money
should be returned to him. The interest paid to Mr. Clark
was 10 per cent.

Mr. Vincent : Should not Wales have the first call on her
own resources'? and would it not be better for a clause to

that effect to be put into the scheme?
Mr. Jack : If you continue that parochial attitude you will

never have those powers developed.
In answer to Mr. H. J. Owen (Merioneth C.C.), Mr. Jack

said he had an offer of the water power in their district, and
if he did not buy it objection would be raised to his scneme.
Mr. HoGH Parry (Conway Corporation) .said his was a

small local authority; it was hoping to get a bulk supply
through this scheme. Small local authorities were concerned
as to the price they would be charged for a bulk supply at
their boundary. What was the minimum quantity to come
in at the low rate?
Mr. Jack : No rules have been established, but the price

will be IW. to 2d. per unit according to the demand. The
price in no place would be more than '2d.

Mr. Parry .said the higher price would have a tendency to
discourage small local authorities from committing themselves
to take the supply in their areas.

'Mr. Jack was examined by the Commissioners as to the
financial aspect of his scheme, and said he did not expect any
financial assistance from county councils, although a proviso

had been put in to that effect, owing to an agreementuhaving
been come to with the Colwyn i)ay Council,, . which was
prepared to advance the money (provided it could get the
necessary sanction) in , order to get the transmission line

sooner than he would be able to provide it, and he was
prepared lor other authorities to do the same- 'ihe develop-
ment of wate)-' power meant the locking up of a large amouoit
of capital, and the development must be left to private enter-

prise as public authorities could not bear the expense w do
it on a, large and comprehensive scale, 'ihe effect of drought
depended entirely on the storage capacity, and all con.sidera-

tion was given to that point before the scheme was brought
forwai'd. He agreed that public control was desu-able, but
not to interfere with the work of generating the power.
The Chairman ; The Commissioners have not come to any

conclusion on the matter, but if some machinery were de-

vised which would set up a form of public control after

consultation with all the parties interested, would you be
prepared to go into it heart and soul?

Mr. Jack : Yes.

The Chairman : It will be necessary for you to go to Par-
liament for another Bill?

Mr. Jack : I am afraid so, and no doubt there would be
opposition to it.

ihe Chairman : If the report of the Commissioners is in

your favour, we may rely on your cordial co-operation to

devise the best possible method for your district?

Mr. Jack : Certainly, I am not wedded to any method.
The Chairman then thanked Mr. Jack for the work he had

done with regard to the scheme, and noted his desire to co-

operate with the local bodies, which was greatly appreciated.

The Chairman, on the previous evening, had stated that
it would save the time of the Commissioners if counsel
representing local bodies which intended to make any general
observations would hand them in, and at this stage several

handed in written statements.
'

,
.

Sir Philip Dawson, M.Inst.C.E., a member of the firm
of Kincaid, Waller, Manville & Dawson, was called, and said

he considered the figures given as to the revenue and expendi-
ture of the Power Co. were reasonable, and there shouid be
no difficulty in securing the capital. He did not think it

necessary to provide a sinking lund for the dams, as there
were in existence dams that went back to the Koman days.
The average life of transmission lines was 40 years, ano half
of 1 per cent, was an ample provision for their renewal. With
regard to raising the capital by bonds, this was a common
procedure in other countries; his firm was engaged on a
large undertaking in South Europe amounting to ±'10,000,00(1

for the erection of a hydro-electric station, and the money
was being raised by bonds with the exception of a small
l)ercentage of capital which did not represent any cash. \\ ith

regard to safeguards, he had recently been visiting a line in

Germany 80 miles long, which ran, through Berlin with bare
wires, and it had been operating since 1915 without a break-
down.
Mr. Ralph Freeman, a partner in the firm of Sir Douglas

Fox & Partners, was then called, and said he had been
engaged on the work at Dolgarrog and Cwm Dyli for the
past six years, and the proposed scheme was based on reports
from his firm. He gave details of the annual rainfall on Dol-
garrog catchment area which averaged 84 inches; the rainfall

on some days averaged five inches. At Cwm Dyli the rainfall

averaged 80 per cent, higher. The witness then, by a dia-

gram, explained to the Commissioners the Cowlyd rainfall

and storage for the past 13 years.

Mr. G. K. P.4T0N, M.I.E.E., chief electrical engineer of

the North Wales Power Co. and the Aluminium Corporation,
was the next witness, and stated that a new instiillation which
would be running in a week or so, of 1,500 kW, had cost

£9 17s. lOd. per kW on actual prices paid to-day, so the
price set down for new plant at ilO was a reasonable sum.
At Maentwrog the cost had been set down at £S per kW,
but they were proposing to put in bigger sets.

Cross-examined by Mr. T^ldesley Jones, the witness said

he agreed that the cost of production was cheaper at Dolgarrog
that at Maentwrog.
Mr. Tyldesley Jones : llien why not use all your available

surplus from Dolgarrog?
Mr. Paton : We will if there is any.
The Chairman : That is an important point.

After legal argument between Mr. Miller and Mr. Jones on
the figures given. Mr. Miller said that they would see that
the surplus from Dolgarrog would be fully utili.sed.

The Chairman : We shall be obliged to ask lor more details

as to figures supplied for the erection of transmis.sion Lines,

such as wages, rating, and upkeep; these are very material.
Mr. Miller said that was his caf;e.

Mr. Tyldesley Jones, speaking for the Railway Companies
(but not for the Cambrian Railway), corrected an error he had
made at the outset; the rateable value of the railways in the
area was half a milhon, and not a million as stated. The rail-

ways on the North Wales coast had very heavy traffic in the
summer time, carrying people from the Midlands to the sea-

side, and they were interested in any scheme of electrification

which it was possible to carry out. Tlie railways could not
give their adherence to the Chester scheme ; he contended
that the estimates of the scheme had been shaken, and he
was of opinion that public money ought not to be expended
on it. Regarding the North Wales Power Co., the position
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needed careful scrutiny by the CommisBionerB, and he hoped

that the consumers would be protected in every way possible

by means of an Advisory Goniraittee or public control. It

had been suggested that the principle of the Act of liJl'J was

public control, but he questioned that. He asked the Com-
missioners not to bring in any public money to the North

Wales scheme. Public control meant the dragging m ol

public money, and he asked them not to allow the Power

(Jo. to be in a position to reimburse delicits by public money.

Their objection to the Chester scheme was not against muni-

cipal enterprise. They siipiiorted the North Wales Power
scheme because they thought they would be benefited by the

cheap supply they would be able to get at certain points. He
was not prepared to express any opinion on the financial part

of the scheme.
Mr. M. Kellow appeared on behalf of Mrs. M. A. Owen,

Aber Artro Hvtlro Electric Lighting and Power Works, Llan-

bedr, Merioneth, and asked for the area Barmouth to Har-

lech, on which money had ah-eady been expended, to be

excluded from the North Wales Power Co.'s district, and a

special Order to be granted to Mrs. Owen. Resolutions were

put in from the Barmouth U.D.C., Harlech, and two other

authorities in support of the scheme.

The Chairman said Mr. Kellow had better make an apph-

cation for a special Order to the Commissioners; whether he

w-ould get it was another matter.

The proceedings were brought to a close on Wednesday
noon.
At the commencement of the day's proceedings Mr. T. E.

MOERis, on behalf of the Carnarvonshire CO., said he was
instructed to support the North Wales Power Co. and oppose

the Chester scheme because of the burden that would be

placed upon the rates, which were already high enough. The
joint authority proposed by Chester w^ouid be unwieldy, and
the control would practically fall into the hands of a few

officials. He called the attention of the Commissioners to the

statement in the report of the Electric Power Supply Com-
mittee to the effect that in every case the authority should be

as small in size as possible. I'he management of the Power
Go. was in the hands of a small body of experts. The County
Council had passed a resolution in favour of the setting-up

of an Advisory Committee, which might conisist of the chair-

men of the electricity distributing authorities. If a joint

authority were set up, the eastern zone, owing to its greater

population and rateable value, would inevitably swamp the

western zone. Having regard to the fact that the Power Co.

was now supplying electricity, whereas at Chester nothing

had been done, he thought the Power Co.'s scheme should

be adopted.
Written statements were handed in by various represen-

tatives.

Mr. Miller submitted that after hearing the evidence on
both schemes, the Commissioners could only come to one con-

clusion—that the Chester scheme was dead. It had been
proved that the figures were all wrong, and the cost of pro-

duction had been greatly understated. He then dealt with

the criticisms levelled at the North Wales Power Co.'s scheme
from a financial point of view, which he contended was the

only real criticism that had been offered.

Sir Harry Haward ; I agree that the financial position has
greatly improved, but what did Mr. Jack mean in his evidence
by " assured revenue "?

Mr. Miller ; By that he means that if the company gets

an assured market for the energy it can supply, it has the
water power, it can develop it, and it can give the energy in

ample quantities.

Mr. Miller, continuing his statement, said the company
had promises of large contracts; an agreement had been
reached with Colwyn Bay, and negotiations were proceeding
with Llandudno. Not one penny was needed for the scheme
from public bodies; there would be no call on the rates, and
there was no possible liability on the areas. Mr. Tyldesley
Jones came to the inquiry as an opponent, and as a result of

the inquiry he stated that as a potential consumer the railway
companies would support the scheme. Mr. Vincent, the com-
pany's largest customer, had also gone away satisfied, and
most of the public authorities were in favour of the scheme.
Mr. Taylor pointed out that Mr. Tyldesley Jones did not

state that he was in favour of the Power Co.'s scheme from
a financial point of view, but from an engineering point of

view.
Proceeding, Mr. Miller said the company was prepared to

give a cheap supply of energy without a penny of public
money being utilised, but if the public h.-id a right of control,

then the company would have a right to demand public finan-
cial support.

Sir Harry Haward : But if a company is given a monopoly,
some equivalent to public control should be given, if no assist-

ance is given out of public funds?
Mr. Miller : The company is prepared to meet it at its own

expensi^ Mr. Jack appreciated that the scheme was for a
public service, and was prepared to accept a form of public
supervision.
The Chairman : Some clause should be inserted so that in

the event of the company being unable to carry out its obliga-
tions, public authnritios could carry out the work.
The Town Clerk of Chester, in his reply with regard to the

Chester scheme, contended that the cross-examination of Mr.
Brittnn had not shaken the latter's evidence in anv material

respect, on the financial side of the scheme. The Commis-
sioners had ample powers to secure the land on the banks of

the Dee for the erection of the proposed low-fall power
stations. He then went on to criticise the Power Co.'s finan-

cial position, and said that if it were granted an Order and
l>roceeded to Parliament for a Bill, the severest opposition

would lie set up by public authorities, and the scheme would
be delayed for two years.

.^fter Mr. Miller had briefly replied to the points made, the

inquiry closed.

Mehshv AM) West Lancashire Inquiry.

Objections to the scheme for a Joint Electricity Authority
for the Mersey and West Lancashire District were considered
on Tuesday last, when the Electricity Commissioners resumed
their inquiry at the Liverpool Town Hall. Tlie earlier pro-

c<'edings were reported in our issues of February 4th and IJth.

-Vt the outset, Mr. Honoratus Lloyd, K.(3.. who appeared
for the authorities supporting the scheme, intimated that he
had received a letter from the Town Clerk of Warrington en-

closing a resolution to the effect that the time was inopportune
for schemes involving great capital expenditure, and request-

ing the Commissioners not to proceed with the constitution

of the Joint Authority. A resolution of the St. Helens Town
Council was also read, stating that having regard to the
evidence given by the Liverpool electrical engineer and the

attitude adopted by Birkenhead. Wallasey. Bootle. Warring-
ton and Southport it could not give further support to the
present scheme. It considered the preparation of a scheme
for another area advisable.

The Chairman asked the representatives of the two Councils
to give an explanation of the reasons for the withdrawal, but
both considered the time inopportune, and promised a state-

ment later.

.\t the conclusion of the day's proceedings the Commis-
sioners asked the representatives of Warrington and St.

Helens to meet them in their private room. The counsel for

the schemes which were under consideration were also invited

to meet the Commissioners.
The proceedings were mainly occupied by the opposition

of the Mersey Power Co. to inclusion in the Joint Authority.

Mr. G. W. Malcolm, managing director of the company, gave
an account of the utility of the company's electricity services,

and although very guarded in his replies and obviously reluc-

tant to disclose certain information, promised to convey certain

particulars to the Commissioners privately. He declared him-
.self very emphatically against the Joint Authority, describing
it as communal control.

Mr. James Nelson, the company's electrical engineer, then
gave evidence, and was about to be cross-examined—and Mr.
Honoratus Lloyd. K.O., said he had a lot of questions to ask
witness—when the inquiry was adjourned until 10 a.m. on
Wednesd.iy morning.

THE INSTITUTION OF ELECTRICAL

ENGINEERS.

Annual Dinner.

On Thursday, March 3rd, the annual dinner and reunion of

the Institution was held at the Hotel Cecil ; the attendance

created a new record, there being 440 present, compared with

380 last year—which was also a record number. Mr. LI. B.

Atkinson, the president, occupied the chair, and the guests
included Profs. C. S. Sherrington. F.R.S. (president. Royal
Societv). and Sir W. H. Bragg. K.B.E.. F.R.S. (president,

Physical Societvl. Sir .Tohn Blnnd-Sutton. F.R.C.S. (president.

Royal Society of Medicine). Sir W. J. Pope. K.B.E.. F.R.S.
(president, Societv of Chemical Industry!. Mr. A. W. Berres-
ford (president. .American Tn.stitute of Electrical Encipeers).

T,ieiit.-Col. Sir F. Younfhusband, K.C.S.T. (president. Royal
Cieographical Societv). Sir .Tohn Snell. Sir Hnrrv H.'iward.

Mr. W. W. Lackie. 'O.B.E.. Mr. A. Pnae. and l^Ir.' If Booth.
O.B.E. (Prlectricitv Commissioner.s). Prof. Sir J. E. Petavel,
K.B.E.. F.R.S. (director. National Physical Laboratorv). Mr.
W. O. Smith (chairman, B.E.A.M.A.l. Sir Frank Heath.
K.C.B. (secretary. Department of Scientific and Industrial Re-
search). Sir W. Noble (encineer-in-chief. G.P.O.). Cant. H. E.
Sankey. C.B.. O.B.E. (nresidpnt. Institution of Mechanical
Encrineers). Major H. Richard.son. O.B.E.. M.C. (nresident,

T.M.E..^.), Dr. R. Knox (president. Rontaen Societv). Dr.
S. G. Scott (president. Electrn-theraPPutic Section of the
Rfiyal Society of Medi'-ine). Prof. \. W. Porter (preBident,

Faraday Societv). Mr. E. C. W.nn=brough (chairman. CM. A.),

Mr. Hiif'o Hir.'st (president. E.D.A.). and many other dis-

tinmiiohed men. whiLot past and present members of Council,
inclndin" Col. R. E. CrAmpton. Dr. S. Z. de Ferranti. Mr.
r. H. Wordinsham. C.B.E.. Air. A. A. CampMl Swinfon,
T'.R.S.. Dr W. H. F.rcl^s. Kir .Tames Dpyon.cliire K.B.E..
Afr. J S. Hirrhfield. Mr. R. T. Smith, and Air. C. P. Sparks.
Mr. A. Carpmael (hon. solicitor), and Mr. P. F. Rowell
fspcretarvl were present.

.\ftcr the loyal toasts, the president read telegrams of
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greeting from the Italian Electrotechnical Society and the

American Institute of Electrical Engineers, and dispatched

replies. Prof. Sir \V. H. Bragg then proposed " The Institu-

tion of Electrical Engineers," expressing the pleasure that

any physicist must feel in wishing success to an institution

whose aims were .so closely akin to his own. In the early

days the physicists had shared in the development of electrical

science, and now again they were in close co-operation with

electrical engineers in dealing with atomic and electronic

magnitudes. The Institution embodied very high ideals—it

taught everyone who belonged to it to be an elficient servant

of his country, and that success depended not on what one

, received, but on what one had to give. An institution like

an individual must seek to render service; the In.stitution had
fulfilled that great ideal ; moreover, it had found a great

president, a man in whom they wei-e all honoured.
In his reply, the President pointed out that Sir William

Bragg was no stranger to the Institution ; his recent Kelvin
lecture on the electron and the atom was one of the most
profound yet simple addre.sses they had ever been privileged

to hear. The roll of the Institution now numbered over

9,400; besides the pubhc work in which it was engaged, there

were 14 committees meeting frequently and carrying on de-

partmental work; the Institution was also represented on 40

external bodies, and in January and February 47 meetings
and discussions were held in London and the Provinces. All

this voluntary and co-operative activity must have its efTeci

on the scientific and industrial work with which they were
associated, in advancing the intere.sts of the industry, and
in engendering good fellowship. The frank confidence that

existed between the members and the Council was recently

exemplified when new proposals were laid before the members.
He wished he could speak in the same vein of the industry

of the country; a great change had come over it since the

armistice. An immense accumulation of purchasing power,
augmented by credits advanced by the banks, was then set

free, and an orgy of spending .set in, with the result that

the purchasing power soon left this country, credits were
locked up, taxation reached an unexampled intensity, deposits

were exhausted, and the banks began tn call in credits. The
nation had been spending more than its total income, and
more than its total production, and it was brought up with
a round turn. Most of the people were insisting on living on
a higher scale than before the war, or alternatively on receiv-

ing money which they had not earned. The electrical in-

dustry lived on new construction, not on the replacement
of past construction. Before the war the country saved 30(J

millions a year—now he doubted whether it saved ]0<) mil-

lions ; it needed "20 millions a year put into new electrical

construction—where was the money to come from? The only

possible source was America; much American money was
being spent here now, in the belief that the exchange would
improve, and that might pull us through. The reorganisa-

tion of the electrical industry contemplated during the wai'.

ajid embodied in an Act in 1919, amounted to a quasi-nationali-

sation ; the Institution held that it would be sufficient to

appoint Commissioners and let the existing organisations

work out their own expansion. The Commissioners had been
at work for nearly a year, and had been considering proposed

schemes, but these had proved disappointing; they would
not carry conviction to the minds of engineers or financiers,

and it was further disappointing to find that the old struggle

between companies and municipalities had begun again. He
sounded a note of warning : the public had made up its mind
to have a large and efficient electrical distribution; under
the Commissioners the electrical engineers had the opportunity

of doing the work themselves—but if they did not succeed,

the public would come in and do it, and the public would
then have the support of the manufacturing and employes'

interests, as the only way to get a move on. A campaign bad
already begun in the financial and other papers, belittling

the work of the Commissioners; the Institution did not .sup-

port that campaign—the Commissioners knew their bu.siness.

and there was no fear that they would lack ability—but he
feared the inefficiency of the schemes put before them. The
members must face the.se difficulties and use their individual

influence to overcome them.
Mr. A. A. Campbell Swinton proposed " Our Guests,"

remarking that th'^re were no politicians among them this

year, but that was not a matter to worry over; electrical

engineers thought mure of i>eople who did things than of

people wdio only talked about doing them.
Sir Frank Heath, in responding, said that the impression

that he had formed of the Institution of Electrical Engmeers
was that it had a capacity for long-sighted statesmanship

equalled by no other society. Mr. Wordingham's scheme for a

National Proving House would sooner or later be realised.

Among the 26 Research Associations which had come into

existence, not one had provided for the representation of the

scientific man to the same extent as the Electrical Research

Association.

Sir John Bland-Sotton also responded, referring to the

conspicuous services which electrical science had rendered to

his profession, and reviewiitg the wonderful progress made
during a lifetime.

Tlie company then adjourned to the reception room, where
old friendships were renewed and new ones begun, and con-

versation was kept up till a lat« hour. During the evening
a programme of music was performed by the_ Imperial

Orchestra, and the arrangements were all very satisfactory.

REVIEWS.

Industrial Electric I'chiclrn and Truckn. By W. WoBBY
Beaumont, M.Inst.C.E., &c. Pp. xii + 183; 189 figs.

London : Charles Uriffin & Co., Ltd. Price 15s. net.

In view of the rapidly increasing importance of the indus-

trial electric vehicle, botti indoor and outdoor, this book comes
at an opportune moment. The author has for many years

been an authority on automobilism. and though he has latterly

appeai'ed to champion the cause of the petrol-driven type
uf vehicle, his heart has been in the right place all the time,

lor, as he points out, as long ago as 190'2 he wrot« ;
" Given

the electricity supply, nothing would be better than the elec-

tric motor for the propulsion of vehicles." That supply is

now available, the electrical method of propulsion with
secondary batteries has been proved to be " a practical com-
mercial proposition," and experience has shown, he says, that

in many fields the electric vehicle may be more convenient and
profitable than any other type. We heartily agree; but much
still remains to be done in providing charging stations and
garage accommodation, before the " electric " will be able to

achieve the position to which it is justly entitled.

In the work before us the author first sets forth particulars

regarding the construction and operation of the various in-

dustrial vehicles that are on the market in this country with
numerous illustrations of vans and wagons, lorries, chassis,

driving gear, controllers, and other components. A chapter

follows on industrial trucks, of which he .speaks in terms of

highest commendation; we need not say " industrial electric

trucks," because there are no other automobile trucks fit to

be used inside factories and workshops, in railway stations,

works' yards. &c. In this sphere electricity is supreme, not
only because unique, but also because so singularly well

adapted to the purpose. Next the author deals with the com-
ponents—the motor, which he regards as "a beautitully

adapted electromechanical instrument"; the batteries, of

which the field of choice is very limited ; and the controllers,

after which he turns to battery-charging equipments, motor-
generators, and plugs and sockets. The concluding chapters
give costs of working, as published by various municipal and
private usei'*, and some notes on rubber tires.

It will be seen that the book is almost wholly descriptive;

criticism is practically absent, and the author—or should we
say compiler?—has modestly refrained from expressing his

own opinions, except on certain subjects, such as the power
required for traction, and the choice of tires, in connection

with which he has carried out tests. For the bulk of the

information contained in the book the manufacturers, the

Electric Vehicle Committee, and similar sources are obviously

responsible. This is not to say. however, that the book lacks

utility; far from it. Here will be found abundance of facts

and figures, from which the reader may draw his own con-

clusions, and in justice to the author, it should- be said that

he claims no more for it. The illustrations are generally

good, and the text is well printed on good paper. We have
found few misprints, though we may say that the illustration

of the TirriU regulator on p. 131 is upside down, and the title

of The Electric Vehicle is mis-spelt in a few places. In the

next edition some space should be given to the mercury arc

rectifier, which is only named once in this volume, we believe.

We know of no other work covering the field dealt with in

this liook, which therefore is sure to be widely read.

I'rohlcins in Fhysical I'hcmislry, with Practical Applications.

By Edmund B. R. Prideau.x, M.A., D.Sc, F.I.C. Second
edition. Revised. Pp. xii-|-'294. London : Constable &
Co. 1920. Price 18s. net.

The only way to obtain a real working grasp of any branch
of physical science or engineering is to reduce it ultimately

to arithmetic. The application of physical chemistry to the

solution of industrial problems is of recent date, and it is

gratifying to welcome a second edition of this useful book

—

the first edition appeared in 1912—for it shows that physical

chemistry is coming to its own. The problems stated include

thermochemical reactions, the properties of one and two com-
ponent systems, reactions in gases and in solutions, electro-

chemical reactions, and the kinetics of molecular and radio-

active changes. Some of the examples chosen are highly sug-

gestive of the increasing part physical chemistry is destined

to plav in industry. It .seems likely that soon no engineer who
has to deal with power production will be regarded as being

completely equipped if he has not some knowledge of the

fundamentals of this science.

A Large E.H.P. Insnlator Order.—The Ehdrknl World

says that an order for 45 000 nnitn of anspension-tvre innulatora

has been received by the Locke Inenlntor Maniifacturinp Co
,

Victor, N.Y., from the Southern California Edison Co., Los

Anpfles They will be nsfd on an experimental Beetion of trans-

roission lino approximately 20 miles in length for operation at

220,000 'volts. The Sontbern California Edison Co. is at present

operating at 150,000 volts with nine suspension insulator units per

stringr. "^TZIi. ..
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NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Readert are inrited to lubmit partindart of new or improved

devicet and apparatun, which will be publinhtd if considered of

rufficient interest.

An Inclinable Power Press.

Regent Shears; Ltd.. of Wakefield, linvo sent us particuulrR

of an improved type of ineliniible power press for the produc-

tion of all classes of .sheet metal stampings. ,nnd particularly

electrical stampings, which they have recently p>it on the

market. The jiiachine is illustrat^'d in fig. 1. and it will be

seen that the beam has .slides of broad and long proportions

ensuring the utmost rigidity during operation, llie coupling

iS' very robust, and a new type' of tilting gear has been em-
bodied in the design, .\niong the special features are the
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TEMPERATURE LIMITS OF LARGE
ALTERNATORS.

Discussion at Newcastle-ok-Tyne.

At a meeting of the members of the North-Eastern Centre
of the Institution of Electrical Engineers, held at New-
castle-on-Tyne, on February 14th, Mr. G. A. Juhlin's paper
on " Temperature Limits of Large Alternators," which was
abstracted in our issues of February 4th and 11th, was read

,
and discussed.

Mr. E. Fawssett, who opened the discussion, said that both
manufacturer and user had much to gain by adopting methods
of ascertaining temperature which would tell them what was
taking place. The author stated that the sources of heat
were well known, but heat was found in quite unusual places,

such as were only discovered by actual practice, and he felt

that it was that sort of fact which would account for the

conservative limits of heatmg usually laid down, and although
it was quite realised that insulation would stand those hot
spots, yet it was necessary to allow a margin to cover any
unexpected temperatures that might be experienced. As to
measui-mg the temperature of the stator by the resistance test,

that metUod took considerable time, and he thought the only
way to get a reasonable idea of what the conditions were was
to plot a tune curve backwards, which would give a fairly
good idea of what the temperature was when they shut down.
The thermo-couple as described by the author was, in the
speakers experience, quite good enough, 'ihey started using
it years ago on large machines, and found the apparatus very
valuable; the thermo-couple was quite sufficient and was
extremely accurate. Manufacturers should study temperature
limits just as they did steam consumption.

JVIr. T. Carter pointed out that there did not seem to be
any allowance for overload, yet it w'as an important point.

They should know how the machine they were uting stood
with regard to that matter before they used it, and not have
to find out afterwards, iie drew attention to the statement

:

" The limits for the temperature rise laid down by the British
Engmeeriug Standards Association for fibrous insulation are

55 deg. C. measured by resistance or 50 deg. C. by thermo-
meter," and said he could not understand how they could
measure 55 deg. by resistance and 50 deg. by the thermo-
meter—nor had he found anyone who could explain it.

Mr. J. M. VVaite gave some figures of resistance tests show-
ing the great variability as compared with thermometer tests.

A thermo-couple was put where they expected a hot spot,

and when the machine was running they got a reading show-
ing 84 deg. C. ; the load was taken off, the plant shut down,
and they got a temperature of 93.11 deg. The fact was that
the thermo-couple had not been shielded from the air-blast.

On the rotor where they could not get a reading by thermo-
meter they measured it by resistance, and got 124 deg. C.
when standing and 85 while running. He claimed that the
instrument used for ascertaining the temperature, whatever
it was, should be as simple as possible ; what they wanted
in all those matters was reliable relative accuracy. If they
knew' the margin of safety there might possibly be a saving

in constantly running an alternator at a higher temperature

;

if it could be run at a little overload safely there might
be a distinct saving.

Mr. C. H. Davidson explained that they worked machines
in America at a much higher temperature than was usual in

this country, and manufacturers would have to consider

adopting higher temperatures, or they would find the markets
closed to them. He thought the 40 deg. rise too low, and
that the B.E.S.A. limits were too much on the safe side. It

was a little disquieting to hear so much about hot spots,

he had been working to get rid of them, and in some designs

of machines they got an even temperature all through. As
to the bar test mentioned, some attempt should have been
made to imitate the vibration the bars were subjected to in

a machine. Respecting the use of mica insulation, all the

author's references were to the mica, whereas they should

give more attention to the material that held the mica together

—the fibre or fabric, or whatever it was—because the real

difficulty did not he with the mica, but with the other

material, the life of which determined the life of the insula-

tion. He also pointed out that the temperature limits were

practically the same as recommended by the Conference held

at Berlin some eight j'ears ago.

Mr. R. M. Longman said the increase in the size of machines
had made it more difficult to get at the hot spots. Regarding

the difference between the 6.000 and the 11.000-voIt machine,

the speaker rather favoured the U.OOO-volt one ; they had the

extra insulation and the B.E.S.A. only allowed 9 deg. differ-

ence in temperature.

Discussion at Birmingham.

At Bii-mingham Mr. Juhlin's paper was discussed before

the South-Midland Centre of the Institution of Electrical

Engineers on February 2nd.

In opening the discussion, Dr. G. KArr said that in his

npinion the most important matter was not to get cheaper but

safer machines, and safer machines involved an exact know-

ledge of the heating conditions. He could not agree that the

use of a thermometer was the simplest and easiest method;
moreover, it was misleading. It was essential to know the

actual temperature at the hot-spot, and to get that required a

detector placed actually at the hot-spot. The speaker then dis-

cussed in detail the difficulties of accurate hot-spot tem-

perature measurement. A null method suggested by him con-

sisted in using in the outside circuit a couple of the same
materials as that embedded in the machine at the hot spot.

Ihe outside couple was immersed in a liquid which could be

heated until a galvanometer gave a zero reading. The outside

couple was then at the same temperature as the embedded
couple, and its temperature could be accurately measured.

Major A. M. TAytOR suggested a method of deducing the

hot-spot temperature indkectly from observations on, first,

the increase of resistance of the whole ciixuit due to the

combined action of the normal part and the hot-spot part, and
then the increase of resistance in the complete circuit when
the hot spot was not active (as, for example, when the stator

was cool). To carry out the suggestion it was necessary to

know the proportion of the length of the circuit covered by
the hot spot.

Mr. A. T. Bartlett said that the use of temperature detec-

tors was the only sane way of running plant. For instance,

in the case of a power house, if a set was started up cold and
the steam end was capable of dealing with a certain overload,

the generator could also be overloaded for a time if the

detector showed that the safe temperature was not exceeded.

In his opinion ascertaining temperatures by balancing methods
was wrong; the power house attendant already had enough
to do, and all detector instruments should be of the inspec-

tional type.

Mr. \V. J. Line thought that it appeared to follow from the
mechanical tests described by the author that breakdown
under high voltage might be expected to occur at the same
place as mechanical breakdown, namely, where the insulated

conductor left the slot. He believed it was a fact that break-

downs did occur more frequently at that point than elsewhere,

but he questioned whether it could be inferred that electrical

failures occurred where mechanical failures occurred due to

bending of the insulated conductor at its point of emergence
from the slot. In connection with the results of some dielec-

tric and other tests made some years ago by Wilson and
Mitchell it was suggested that as the density of the dielectric

force at the ends of the slots in which the coils were em-
bedded was considerably increased, the ends of the slots should
be rounded, and that suggestion seemed worthy of considera-

tion.

Dr. M. Kahn favoured gradual development rather than
an immediate increase of temperature limits. All firms build-

ing large units and many operating engineers were alive to the

question and data, and experience were continuously increas-

ing. The problem was not an urgent one, as it was quite

possible to produce the sizes at present requked within the

limits of a total working temperature of 120 deg. 0. Manu-
facturing and operating engineers who had to rely on those

sets for a large proportion of the load had no interest in

running risks. The accumulation of experience would natur-

ally tend to lead to development up to a safe limit in course

of time. A point not mentioned by Mr. Juhlin which might
conceivably determine the safe temperature limit was the

expansion of the long coils in large machines.

A New Kioematograph Projector. — According to

Nature of February 24tLi. a kinematograph projector of a new
type was demonstrated by Mr. R. J. Trump at the Imperial
College. South Kensington, on February lOth. The invention

of Mr. Kingsley-Higginson, it employs, in place of the snutter

and intermittent film-feeding gear of the ordinary machine,
a continuously rotating ring of muTors to stabilise the image
and effect the change of jiicture while the film is run uniformly
through the machine. The beam of light is thus always
passing unobstructed to the screen, and the alternations of

light and darkness produced by the shutter, which constitute

the flicker of the ordinary projector, are avoided. The new
apparatus can be run quite slowly if required, and in any case

there is no necessity to speed it up in the way that is at

present usual. The change of picture takes place zone by
zone across the screen, which always shows a full image,

derived from parts of two successive pictures on the film.

The facets on the ring of mjrrors are so arranged and set at

such an angle that the two lights from the two partial film-

pictures which are present at any instant in the gate are

separated and transposed into their correct positions on the

screen, and joint up to form a complete image. There is no
dark period and no overlapping or dissolving of the successive

pictures into each other, as the first picture disappears at

precisely the same rate that the second takes its place. A
good and sharply defined image is obtained. The advantages

of a uniform feed for the film are considerable, in that the

wear and tear upon it are much reduced, and the risk of

breakage is negligible. The application of the same principles

to kinemaphotography is under consideration, and there is

every expectation that useful results willbe obtained.
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NEW PATENTS APPLIED FOR, 1921.
(NOT YET PUBLmBBD.)

journal bj Mi.ssks. SunoN-JoNBS, O'Dell /in

u Ajii-nts, 28.1, llijjh llolborn, London'. W.C. 1.

:i,359,«l. •• Insulation lor armalures,." J. I-. L-ullin, l-cbruar) I61I1.

-'^' '.', ^^"P.P'"8 machine." J. F. Cullin. Kc-bru.ir) 16th.
'^' "Machine for positioning armature windings." J. K. Cullin.

ruary IGth

iS ilA'^"'"".. "',?'''."8" J- '"• Cul .eoiuui
5,je4. Coil winder." J. F. Cullin. February 16th
.1 .«,.? .\™,..... winding testing mechanism." J

l-Vb-

Armatu

b,37i. " Electric light fitting." J. Y. Fletchi
ruary 16tli.

5,382. " lilectric insulators." Mctallurgique lilcct;

F'ebruary Itith.

Cullin. Kebruai)

d C. W. Saunders. Feb-

February IBih.

Richards

iKrancc, September 27lh. 1920.)

. c'2?M
;;ji'''^"-i.c accumulators." (;. \v. Richards. February 16th

t 1 Jr'^'"'^
measuring instruments of the hot wire type

"^IZ'- .
';^''"'='> Ibth. (.Vuslria, February 25th, 1930.)

16h
'^^''""S P'"«*' *=•" L. Febbraro and J. N.irizzano. F

5,404. " Sparking plugs." W. Bragger. February 16th
5.411. Electric motor controllers." G. N. Cadbury.
5.412. " Electrical locking device for vehicle docri

Itbru.-irj I7th.
riA:rf:i. • Fittings for gas or electric light." l'. J.

" -'1?^
" iilectrical transmission systems." A.M.Taylor. February irth.

.),4ob. Wireless &c., signalling systems." Radio Communication C<

VV n
J' Scott-faggart. February 17th.

"Commutators." J. E. Calverley and W. K. Highfield. Febru:i

l-'ebrua

17th,

>,460. ' Flei ulating nber! J. F.. Ca
MeW. Fefcruary 17th

plugs for electric accumulators, &c.

erloy and W
' A. L. Davi

E. High-

Feb-
ruary 17th

5.467. " Interrupt!
5.468. " Electro-medical apparatus.

I-*bruary 17th.
.. j.,j,^,^j^ signalling." B. Davies and Eastern Telegraph Co., Ltd

Greville and F. W. Read. February 17th.
,,„o " c p Greville and F. \V. Read.

l'"ebruary 17th

5,491. " Electric cables or conductors." J. Dri
.5,500. " Dentures." J. Lavine. February 17th

' Electric hand lamps." J. Lewington and T. \V

February 17th.

5,504,

ruary 17th.

^5,521. ".^ulomatic electric couplings." A. V. Tomlinson (VVestinghouse

^'J Jr"""? i-°>
•'"'' Westinghouse Air Brake Co. February 17th.

5,524. Electromagnet switches for controlling circuits of train lighting
ic^, inst.illatior;s." A. H. Darker and J. Stone & Co.. Ltd. February 17th!
O.MJ Device for preventing vibration destroying the filaments in electric

globes^" A. McArlhur. February 18th.
5,557. " Securing wires, cables, &c.. (or ignition m.ngnelos, &c." F. H.

/cf; .. S?""'"'\; ^1^ Villiers Engineering Co., Ltd. February 18th.

^l?!*' „ Electrically heated muflfe furnaces." Akt.-Gcs. Brown, Boveri
el Cie. l-cbruary 18th. (Switzerland, February 18th, 1920.)

'='S^-
'.'.
Sparking plugs." C. S. Harrison.' February 18th.

- b.bJU. Electrically operated rotary advertising devices, &c." J M Roberl-
-son. February 18th.

,

''^^^, .".Electric discharge tubes." Naamloo2e Vennootschap Philip Gloei-
lampenfabrieken. February 18th. (Holland, April 20th, 1920.)

6,627. " Electro-mechanical pocket lamp." Soc. Blot-Gamier et Chevalier
February 18th. (Fr.ince, July 24th, 1920.f

^neyaiier.

'•^f; ,,"
'^S'"';.'"^''

^."'''<=h and plug for electric cinuils." J. R. Middleton
.ind Walls, Williams & Co., Ltd. February ISth.

5.629. " Dimming electric lights." J. R. Middleton and Watts, Williams
iiid Co., Lid. February 18th.
5.630. "Magneto generators." J. R. Middleton and Watts, Williams and

( o., Ltd. February 18th.
5,643. " Insulators for suspended high-tension electric

February 18th. (France, February 23rd, 1920.)
5.643. " Recording electric currents." I. H. lone

February 18th.
"

^/^- ',' Electrical apparatus (or railway signalling." -F. Downs and Tyer
and Co., Ltd. February 18th.

5,671. " Electric switches." H. B. Cornish. February 19th.
5,674. Charging boards for electric accumulators." C. E. P. Gabriel

February 19th.

5,708/9. " Dynamo-electric machines." C. P. Bramloy Lancashire Dynamo
and Motor Co., Ltd., and W. Stansficld. February 19th.

5,713. "Trolley wheels (or poles o( electric tranuars, S:c." E Niehtinffale
February 19th.

ivignungaie.

5,730, "Automatic cut-out and indicating apparatus (or electrical accumu-
lators. C. E. Cox and White Electrical Instrument Co., Ltd. February 19th

, y ^''^''''^''^''M /^^'"iri^ apparatus." British Thomson-Houston Co,
Ltd., and _R. C. Clinker. February 19th.

5,754. " Casings^ (or ^electric pocket lamps." B. Rogge. February 19th,

.. Renaudin.

Kecskemeti,

(Germany, March 24th, 1920.)
5.755. " Electric meters." Chamberlain 81 Hookham, Ltd., nd S. Ja

February 19th.
.5,757. " Automatic switches." ], Bogopolsky. February 19th.

t'lS'
' ''""'anent way o( tramways." D. McDonald. February 21st.

5,803. Electric drilling-machine." W. Bairstow. February 21st
,^-^'- '' "adio signalling systems." Radio Communication Co,, Ltd,,
J. Scott-Taggart. February 21st.

6,810. " Duplex, &c., telegraphic systems." H. W. Sulliyan Febn
21st.

5,828. " Portable dynamos for electric lighting sets." H Huniohrey
;

ruary 21st.
f

5,837. '• Sparking plugs." A. E. Heath. February 21st.
5,847. " Hand-operated mechanism (or operating electric ciinlrollers )

A. West and West & Co., Ltd. February 21st.
^ni, oilers.

5,849. " Electric control systems." British T
(»eneral Electric Co. February 21st.

5.855. " Electric heating devices." P. M. A. Mounier. Februa
(|-ra_^nce. February 19th, 1920.)

(, ^Yjjjl^pj^jg connections (or electric circuits." J. Hall ^ (

Thomson-Houston Co.. Ltd,, and

February 21st
5,887, "Cable tips." F. Forg. February 21st. (Germany. July 21sl l')20
.'>.894 "Therniionic valve transmitters." Ges. fur nrafitlose' Tcleg'raphif

lebruary 21st. (Germany, February 28th, 1920.)
5,916. " Conduits, tubing, connections, bends,

*/;;__ T. Hayward. February 22nd.
' """

II
Adaptor (or sparking plugs." A. M. Porter. February 22nd
Lathe attachment (or re-surfacing commutators." W'. E.

nd

(or ele light wiring.

5,947.

February 22nd.
5,956. " Signalling systems." Western Electric Co., Ltd. (Western Electric

Co., Inc.). Februarv 22nd. •

5.971. " Sparking plug." H. S. H. Hughes and J. Hughe Febn
ary 22nd.

6,009. "Coupling-rod drive of driving axles of electrically-driven vehicles"EC. R. Marks and Western Electric Co. (Akt,-Ges. Brown, Boveri et Cie

)

February 22nd. '

6-011- " Electric furnaces." A. E. Reld. February 22nd.
6.013 ' Thermal ammeters." Weston Electrical Instrument Co.

luary 22nd.. (United States, March 24th, 1920.)
6.021. " Means (or indicating failure o{ (ilameni in one o( a number o(

incandescent lamps." M. Latour. February 22nd. (France, March 18th, 1920 )

Feb-

6,010. " /V^jpliance (or indicating location o( (aults in section (ceder-boxes
i.( ovcrhcad-yvirc systems o( electric tractions." Brecknell, Munro & Roger*.
Ltd., and F. W. Brecknell. February 22nd.

; iignalling-devicc (or warning locomotive driver."6,058.

W. Boiler.

6,059.
"

6,078.
"

6,110. "
23rd.

6,119.

Emergency el

February 23rd.

M. Mundiiy. February 23rd
t-breakcr." S. Jones. February 23rdElc-ctri

Electric switch." T. W. Roge Febn(F. Krupp Akt.-Ces.).

Benjamin Ekctric, Ltd.-, Lighting devices for motor vehicles &c.'

February 23rd. (United States, October 27th, 1920.)
6,121. " Protective apparatus (or dynamo-electric machines." O. A. Juhll

& J. A. Kuyser and Metropolttan-Vickers Electrical Co. February 23rd.
6,134. " Electric terminals." W. H. Egginton and H. Lucas. Februai

23rd.

6.137. " Electric storage-battery or accumulator cells." Chloride Electric,

Storage Co., Ltd., and B. Heap. February 23rd.
6.138. " Secondary electric batteries or accumulators." Chloride Electric,

Storage Co., Ltd., and g. Heap. February 23rd.
6.141. " Electric lamp." E. de Lorenzi. February 23rd.
6,146. " Electric motors." British Thomson-Houston Co.. Ltd. (Gener,

Electric Co.) and General Llectric Co. February 23rd.
6,153. " Thermionic stcam-reducing valves." Steam Fittings Co., Ltd., ar

B. R. Wingfield, February 23rd.
6,156. " Electric fittings." N. W. Scailc. February 23rd.
6,158. " Alternating-current circuits comprising condensers." E, W. Dore

February 23rd.
6,161. " Means (or actuating repeater sigi

ways." J. Bethenod. February 23rd. (Fra
6.167. " .Arrangement (or transmission o( <

Loewe. February 23rd. (Germany, February 25rd, 1920.)
6.168. " Apparatus (or testing electric resistance o( fluid

Planer. February 23rd. (Germany, May 17th, 1920.)
6,189. " Arrangements (or operating tools, &c," Automat

'

g Co.. Ltd. February 24th

I o( electric

Fcbruarj; a4th, 1920.)

gy by resistance coupling.'

aterials, &c.'

6.201. " Switchi
February 24th.

6,205. " Electrically-operated
ary 24th.

6,225. " One-way transmission g
C. H. Mensing. February 24th.

6,229. " Manulacture o( telephon
February 24th.

6,240. " Electric driving equipmi
Millar. February 24th.

Telephone Manu-

>ns." A. G. Bullen and R. L. Jenkinson.

procating tools, Sic." T. F. Wall. Febru-

;ear (or train-lighting apparatus, &c." L,

ic receiver cases." S. O. Cowper-Coles.

ing machine tools." H. 1'.

PUBLISMED SPECIFICATIONS.
numbers in parentheses ari

printoiJ and abridged, and
those under which tht.- specifications will b«
I subsequent proceedings will be taken.

:, Jeancc. April

nd and W. 1.

X9ie.
9,364. " Ekctro-magnetii. wave navigational svsleiii

12th, 1919. (168,284.)

20,398. " Wireless telegraph transmitters," H. J
Ditchen. August 19th, 1919. (158,291.)

2ti,47U. " l-'rocess (or recovering selenium and nobl
lytic slimes and the like." M. Chikashige and D. Ur
^iM,0M.)
26,621. " Installations for electrically lighting, heating, and ventilating rail-

way carriages and other vihicles." H. U, Kohman. October 2Dth, 1919.
(Addition to 145,120.) (158,328.)
zb,*al. " ControUers lor electric motors." British Thomson-Houston Co.,

Ltd. (Generai Electric Co.). October 30th, 1919. (168,334.)
27,039. " Means (or supporting antcnnx used in wireiess telegraphy." R.

St. George-Moore and G. S. Whitmore. November 3rd, 1919. (158,353.)
27.083. " System o( distant control without additional line wires for electric

supply systems." W. Joice. November 4th, 1919. (158,357.)

27,143. " Electric power-generating units." E. L. Kussell. November 4tli,

1919. (158,361.)

27,161. " Electric resistance units." British Thomson-Houston Co., Lid.
(General Electric Co.). November 4th, 1919. (158,353.)

27,222, Alternating current electric motors." W. E. M. Avres and Melro-
politan-Vickers Electrical Co., Ltd. November 5th, 1919. (158,372.)

i...*' <'' L siyilches." K. H. liaker and C. W. Parsons. November
6th, 1919, (158,377.)

•.i/.oju. " t^iocuic arc lamps or projectors and carbons or electrodes there-
(or." C. B. Burdon (Siemens Schukertwerke Ges.). November 6th, 1919.
(158,380.)

27,431. " Electric circuit-breakers, particularly (or the electric-ignition sys-
tems o( internal-combustion engines." N. C. F. Jensen and M. J. E. Tilney.
.November 6th, 1919. (158,386.)

27,463. " Cable connectors for use with electric motor lamps and other pur-
poses." C. A. Miller, F. J. Miller and E. A. Sanders. November 7lh. 1919.
1168,386.)

27,721. " Frequency meters." Nalder Bros, and Thompson, Ltd., and C.
L. Lipman. November 10th, 1919. (168,393.)

27,922. *' Electric motor control." British Thomson-Houston Co,. Ltd
(General Electric Co.). November 11th, 1919. (168,396.)
28,518. " Phonic motor drive for telegraph machines." D. Murray. Novem-

ber 18th, 1919. (158,413.)

28,712. " Portable electric lamps or torches." H. M. Koretzky. November
19th, 1919. (168,415.)

28,976. " Magneto-electric machines." British Thomson-Houston Co.. Ltd,,
H. W. H. Warren and A. P. Young. November 21st, 1919. (168,419.)
29,683. " Electric motors." T. Zyveigbergk. November 28th, 1919.

(158,436.)

30,266. " .Automatic or semi-automatic telephone systems." .Automatic
lelephone Manulacturing Co., Ltd. March 10th, 1919. (140,053.)
32,164. " Electrical heater (or yvclls." D. Diver. December 23rd, 1919.

(168,462,)

xsao.
347. " Wireless telegraphy and telephony receiving instruments." H, P.

January 6th, 1920. (Cognate application 2,005/20.) (168,465.)
730. " Electrical circuit-breaki

(158,457.)

1.659. " Electric discharge devic
January 19th, 1920. (158,458.)

2,461. " Electric pocket lamps
(143,190.)

4,239. " Measured service device
Telephone Manulacturing Co., Ltd

4,829. " Automatic teleph.

(-:o.. Ltd, Aprii 11th. 1919.
5,429. " Electric (usible i

February 23rd, 1920. (158,462.)

8,341. " Automatic telephone systems
Co., Ltd. June 30th, 1919. (146,082.)

8,444. " Electric (urnaces." Soc. Metallurgiq

Simpson. January 9th. 1920,

British Thomson-Houston Co,, Ltd.

E, Blondy. February 20th, 1919,

or use in telephone systems." .Automatic
February 12th, 1919. (138,914.)

Telephone Manu(acturing
(141.674.)

ut-outs having repi

1920, (157.051.)

12.372. "Electric crucible (urnaces.'
(143.836.)

13,793. " Magnetos." D. V. L. Fello
,15,347, " Electric lamps, with lumi

Houston (Jo., Ltd. (General Electric C
cation on 13,759, 1914.) (168,488.)

t devices." P. Davies.

Automatic Telephone Manufacturing

Du Frayol. January 7th,

Soncini. April 25lh. 1919.

y 19lh, 1930. (158,486.)

ischarge." British Thomson-
le 6th, 1914. (Divided appli-
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liffereiiio in oxLliaiigv. Tlie Union tlm'.s not know of
any single product of the elect roteclinical industry for

which the fixed export prices liave been below the lionie

prices. The statement of the correspondent of the

Federation, in the opinion of the Union, is consequentlj'

directly untrue. The correspondent who claims to be
able to give an opinion on the situation of German in-

dustry must at least be so far informed as to know that

the German Foreign Trade Bureaux never would give
sanction to exports at lower prices than the inland
prices, especially not in the electrical industry. If he
was in doubt an application to the Bureau concerned
would have been able very quickly to enlighten him.
The Uniqn remarks that the otlier representations of the
correspondent, with regard to both the objectivity and
accuracy of the statements, move on the same level as
those respecting the electrical industry. In earlier
reports the correspondent repeatedly also put forward
the false assertion that the export prices were lower
than the inland prices. Although the Federation when
publishing the reports expressly points out in a cautious
njanner tliat it does not agree in all parts with the views
of the correspondent, the Central Union submits that
these representations find their way into the daily news-
papers.

The second instiuice relates to the Export Register,
copies of which are reported to have been sent to
numerous merchant firms in Germany accompanied by
a printed postcard asking whether the book met the
practical requirements of the German merchant. Having
regard to the decisions of the Paris conference, a Ger-
man firm at Kiel, which had received a copy of the
register, is reported to have sent a fairly long letter to
the London offices of the Federation. The letter, al-

though not of an electrical nature, seems worthv of beinc
summarised.
The firm states that tlie Federation will probably meet

with but little success with the register so long as the
British Government continues to swim completely in the
navigable channel of French policy and supports the
hitter's demands. " If you have a debtor," the writer
states, " whom you burden with a load of debts of such
a height that it is completely impossible for him to pay
them, the consequence will be that the debtor, seeing the
hopelessness of his efforts, will only work just as much
as is requisite to defray the cost of his life maintenance,
as he knows that he must deliver everything beyond that
to his creditor. You may send the finest catalogue to
him and quote the cheapest prices, but you will never
receive an order from him because he has become incap-
able of buying through your attitude. The result will

be that your finest efforts will take the way unread to
the waste paper basket." After mentioning that before
the war only English clothing materials were made up
in the best tailors' shops, the writer states that England
will never again attain to her former sales in this
respect. He proceeds to remark that if no alterations in
the Paris decisions were made at the London Conference,
a boycott of English and French goods would begin in
wide circles of the German population, so that no prac-
tical results would ensue from the sendins of catalogues.

Judging liy tlie number of inquiries
Supply tliat we are constantly receiving of late.

Authorities with regard to the law on the subject
and new of connecting new consumers to public

Connections, supply mains, we are justified in de-

ducing (1) that some supply authorities
are making charges and imposing conditions for con-
nections which are w-hoUy unauthorised by law ; (2) that
there are many contractors outside the ranks of the
Electrical Contractors' Association who in their own
interests ought to be members of it; who, apparently,
are totally unaware of the benefits and privileges to
which they would be entitled, of the legal assistance that
the Association would afford them, and of the informa-

linii uhiili WduM be at tlicir ilisposal, if they were
liiuiiiburs.

With regard to the questionable conduct of the supph'
undertakers above referred to, we can do nothing but
refer them to their own consciences (though it is alleged

that a business corporation has no soul) in respect of

the moral aspect of their procedure, and to their

revenue account in respect of the commercial aspect of

the matter. Who ever heard of a gas company which
deliberately put obstacles in the way of prospective

consumers; .Vbsurd ! The gas suppliers, who are all

out for business, welcome new clients with open arms,
and would rather pipe their houses gratis than lose

their custom 1 Many electricity suppliers, on the other

hand, still maintain that "take it or leave it" atti-

tude, with the stress on the "leave it," against which
we have so often inveifjhed, and apparently seek to

choke off would-be consumers, by excessive (and some-

times illegal) charges for connection, and in some cases

))y excessive prices for electrical energy. Wliere the

generating plant is fully loaded, and the Electricity

Conmiissioners refuse to sanction extensions, it is true,

new consumers cannot be coupled up ; but the jjroper

course is then to state the facts to applicants, and worry
the Commissioners—no good manager in such circuui-

stances would try to limit the demand by making
overcharges, and thus creating an unfriendly atmo-
sphere towards the undertaking which would persist in

future years. Let us. in passing, hint a warning:
Power users don't want to put down their own generat-

ing plant, or to drive their machinei-y directly from in-

ternal-combustion engines, but they will do so if they

are not fairly treated by the electric supply authorities,

and in many cases it will pay them handsomely to do so.

Explosion engine practice is not standing still—far

from it. Let those who would scoff at our warning give

heed to Prof. Burstall's statements during the Birming-
ham discussion on the Severn barrage, and to the

correspondence in our columns just before that time

—

itotablv to Mr. A. Hugh Seabrook's letter of February
11th.

Lastly, with regard to supply, we may point out that

statutory undertakers are entrusted with a public ser-

vice : they have no right to assume a domineering atti-

tude ; it is their plain duty to do their best to serve

the needs of every person in their area who requires a

supply of electricity, and wilfully to fail in this is to

prove themselves unworthy of that trust.

Turning to the contractors who are nursing a griev-

ance, in the Electrical Contractors' Tear Booh thev will

find a clear and concise statement of the law regarding
the rights of consumers; in our opinion, if they do not

Ijelong to the Association, they are neglecting their own
interests.

About eighteen months ago we dis-

The Water cussed at considerable length the Pre-

Power Resources liminary Report on the Water Power
of India. Resources of India, which formed an

admirable introduction to this impor-

tant subject. .\ " Second Report " has now been issued

dealing with data collected during the season 1919-20.*

As regards definite progress, the Report is to some extent

disappointing, but it must be remembered that a survey

of this magnitude demands an enormous amount of pre-

paratory labour and, before tangible results can accrue,

investigations must be undertaken and records prepared
on a scale out of all proportion to the staff and equip-

ment available for the purpose up to the period covered

by this Report.

There is every reason to believe, however, that the

technical organisation is now in good hands, and that a

sound, consistent and vigorous policy is being pursued

in the acquisition of that information on which alone

sound projects can be based. The present Report, in

conjunction with the Preliminary Report, makes clear to

everyone competent to assist in collecting data, exactly

what information is required. In this I'espect the

• For particulars see our " Book Notices."-
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Reports may fairly rank as text-books which should be

known and studied in every country where water power
is available.

A second and more difficult and vital problem remains
—that of regulating the control and development 'of

water power. It is not sufficient to know that a certain

amount of ^^•ater power can be developed ecohonucally.

It must also- be ensuj'ed that it will be -developed and dis-

tributed ecouomicully and fully, and that it will be sold

at a reasonable price regardltss of the eo»i of other forms

of laergy. The principle that water power— or any
other, form of energy—should be sold for what it will

fetch must be excluded. National interests demand that

energy—the key to industrial economy—should always
be developed and sold at the lowest possible price con-

sistent with a reasonable return on capital. Needless to

say, this desideratum is far from being attained where
coal and oil are concerned. In every undeveloped hj'dro-

electric project we are '"given a fresh chance " in this

matter. Manipulation by hnancial interests must be

ju'evented if the end in view is to be attained. This is a

problem of the highest importance and greatest diffi-

culty. Adequate financial backing is a sine qua noii,

but the position of certain hydro-electric projects in

America shows how easily luiblic support may be enlisted

for unsound schemes and how easily capital charges niay

be incurred which make it permanently impossible to

sell energy at the true economic price.

The Report states that in more than one instance (in

Itidia) applications have been filed for the exclusive use

of water power—the possibilities of which have been

pointed out by the survey—with the admitted intention

of selling the concession so obtained to the highest

bidder. If such manipulation be permitted the con-

sumer is for all time handicapped by the watered capital

due to the bonus paid to the original speculator. Unless

suitable safeguards can be incorporated in the form of

lease or concession, the alternative of State control and
operation of water power will apjiarently have to be

adopted;

In the technical and financial control of water power

development, India has an opportunity not only to serve

her own best interests but actually to lead the world.

This becomes more evident, the closer the consideration

given to past and existing abuses, and to the magnitude
of undeveloped hydro-electric projects as an antidote to

the fuel shortage throughout the world.

The Report points out that there is much in favour of

public utilities in general being operated by companies

in which the municipality or Government is a powerful

—

if not predominant—shareholder. This system, which

has given good results in Germany, appears to be a

simple and effective method of safeguarding public in-

terests whilst retaining the business methods of a com-

mercial undertaking. - If a hydro-electric project be

operated purely under public ownership, it will be very

necessary to keep accounts on strictly business lines

—

preferably, as suggested by the Report, by commercial

accountants subject- to audit by a chartered accountant.

Due allowance must be made for depreciation and

obsolescence, and a reserve fund is no less sound finance

in a Government undertaking than in one under com-

pany management.
Turning from the jJolitiral (questions of development

and control, which have been discussed at some length

owing to their fundamental importance, mention may be

made of the purely technical features of the Report. A
series of diagrams is presented showing the varieties of

" layout " usually encountered in hydro-electric work.

These diagrams facilitate selection of the best method for

dealing with ]iarticuhir sites. Many useful data are in-

cluded bearing upmi the development and storage of

water for electrical purj)osps, and upon the estimation

of power available. In order to be able to compare re-

ports on sites it,is desirable that data should be collected

in more or less standard form— to facilitate which a

form reproduced in the Report has been prepared.

• Useful memoranda on pipe layouts are presented, to-

gether with two logarithmic diagrams showing the

weight and safe working head for riveted steel pipes
and for welded steel pipes. Important notes are in-

cluded dealing with the use of aneroids in determining
levels; serious errors may be made if the limitations of

aneroid levelling arc not recognised and the requisite

precautions observed.

'During the seasons 191 '.1-20 a nuudjer of reconnais-
siinces of power sites were made and checked, and the
results of these are summarised in the Report. A good
deal of additional power has been located and assessed,

and it is anticipated that important progress will be
made this season, now that the oj'ganisation for collect-

ing information has been got into working order.

Tabular summaries of all projects developed and investi-

gated will, we hope, be included in future Reports. • -

It remains to be seen, from the work of the survey
during the next year or two, to what extent it will be

possible to develop the enormous water jiower of India at-

reasonable cost. In the meantime there are grounds for

optimism riot only ;is regards the outcome of this work
and its influence on the agricultural and industrial

future of India, but also as regards the beneficial effect

of the hydro-electric survey of India in stimulating

similar surveys, with equal benefit, in other parts of the.

world.

Thehe were 5,768 accidents in the

" Safety First." power stations and on the distribution

systems of New York City during the

first ten months of 1920. Fifteen of these were fatal,

and thirteen others involved grave injuries to indi-

viduals. It is strange to read reports of this nature

from the country of origin of the ''Safety First"
movement, but the figures are official ones compiled by
the New York First District Public Service Commission,
and quoted by the Electrical World.

These statistics seem to indicate that the physicians,

who so earnestly desired to eradicate the accident evil

from the industrial life of England, are needed still

more in their own country. No doubt the supply of

electricity is carried out on a larger scale than in this

country, but even this leaves a great deal to be

exi)lained. The causes of the accidents are not set out

in the source of our information, but it certainly would
appear that either the employes of the supply authorities

were careless to a remarkable degree or adequate pro-

tection against accidents was not provided.

Whatever the cause may be, we think that a com-

parison of these figures, with similar statistics for the

whole of the United Kingdom, will prove that the elec-

tricity supply industry is a much safer occupation in

this country than in the United States.

The report of Mr. G. Scott Ram, M.I.E.E., H.M.
Electrical Inspector of Factories, covering a period of

four years from 1915 to 1918, showed that the total

number of electrical fatalities during this time, includ-

ing deaths in factories, ifec, was 99. These figures, it

must be remembered, covered the whole of the United

Kingdom for four years, while the American figures

relate only to New York City for a period of ten months.

After establishing generating stations

Pit Banii at the pit bank, the next step as a

Generating natural corollary would appear to lie in

Stations. the direction of the actual acquisition

of the collieries themselves. This policy

is now being pursued by the Rhenish-Westphalian Elec-

tricity 'Works Co.. of Essen, which recently entered into

an agreement with the Lignite Company owning the

Rodder mine, and which is now taking over the manage-

ment of three Stinnes collieries— the A^iktoria Matthias,

Graf Beust, and Friedrich Ernestine— for a period of 90

years. The supply company will guarantee a fixed rate

of interest to the shareholders in the collieries, while at

the same time the latter are giving the former an option

to acquire their shares so that the pits will eventually

become the sole property of the electricity cbmprfiiy^ :,:



835 THE ELECTRICAL REVIEW, [voi. 88. No. 2,260, maboh is, is2i.

THE ELECTRICITY (SUPPLY) ACT, 1919.—OVERHEAD LINES AND WAYLEAVES.

By W. FENNELL, M.I.E.E.

Twelve mouths have now fhii'sed since Sections 21 and

Ti of the Electricity Supply Act, 1919, provided what

appeared to be large powers for the running of over-

head lines in suburban and country districts.

The writer has, during those twelve months, been en-

gaged largely on the arrangement and carrying out of

overhead work, hoping thereby to make electricity avail-

able to outlying consumers who could not be economically

reached underground.

Unfortunately, the Electricity Commissioners have

been unable to devote their attention to the revision of

Board of Trade regulations,' and, moreover, Sections 21

and 22 of the 1919 Act are neither as lucidly drawn nor

as helpful as they might be in the direction intended.

The removal of absolute veto of the local authorities,

and the implied right of compulsory wayleaves in un-

inhabited districts, must be acknowledged with grati-

tude, in villages and suburbs, however, the clauses give

no practical relief from the obstruction and greed of

small owners.

The legal position with regard to overhead work is still

one of restriction. The 1882 Act and Provisional Orders

require the special consent of the Board of Trade to the

placing of lines above ground, and the Board of Trade

Memorandum, which is sent in response to a request for

sanction, is still in the old form of a catechism, in which

ingenuous questions are put respecting the proposals in

matters which are covered by the Regulations themselves.

Section 21 of the 1919 Act enables the Commissioners

to dispense with the consent of the local authority, but it

very properly gives the latter the opportunity of being

heard in opposition. This involves in practice at least

three months' extra delay as compared with under-

.'round work, so that in urgent cases one cannot run

overhead lines.

The first reform which the writer suggests is obtainable

without legislation. Instead of individual lines requir-

ing detailed sanction, the Electricity Commissioners

might consider, with the first application for an overhead

sanction, a plan of the whole area of supply, indicating

by a coloured wash the areas for which the undertakers

require a general sanction for overhead work. It would

be as easy to settle this as one route, the files of the Com-

missioners would be relieved of the enormous masses of

plans and papers which will accumulate under the pre-

sent system, and in future there need be no delay.

Section 22 of the ,Act is badly drawn, and requires

immediate reconstruction. Paragraph 1 gives permis-

sion to place electric lines underground, across any land,

subject to the conditions of appeal, and it also gives per-

mission to authorised undertakers to place any officially

sanctioned electric line above ground across any land

othtr thnn land covered by buildings or used as a

garden or pleasure ground, subject to appeal. The

reason for these absolute exceptions applying only to

overhead lines is clearly a survival of prejudice. The

Commissioners themselves cannot help us in such cases

until the Act is amended. Overhead lines in villages

and even in rural districts must, in a land of crooked

lanes and roads, pass over buildings and gardens, even

where the poles are in a public road or in a field along

the back of a row of houses. It therefore is fre(|uently

necessary to cross a road, or otherwi.se upset the line, to

avoid some crank or avaricious owner. There is no

engineering reason for the exception of land covered by

buHdings ; indeed, wires are very safe there, and an Act

which prevents the Commissioners from sanctioning a

crossing over a cowshed or a wash-house, or indeed any

building, needs immediate amendment.

Again, why except "gardens or pleasure grounds''

fn.nT the discretionary powers of the Commissioners?

There are gardens and ndjective gardens—small fields

are said to ht marl-et .aardens. allotments are claimed

to be vegetable gardens, playgrounds might be called

/,v/(r^(' /-gardens. In one case a heavy rental was
demanded for crossing a grass-grown field which had a
few fruit trees in it, on the ground that an orchard was
a fruit garden. The only kind of gaidcn one would not
jiropose to cross is a laid-out garden of such an extent

and degree of beauty that the presence of overhead lines

would interfere with the amenities by introducing an in-

congruous element. The Commissioners have, however,

power to prohibit in such cases, so w^hy give an absolute

exemption, and why submit to such loosely worded
(lauses? The wording of the Act can be twisted to exemjit

every cabbage patch or weedy forecourt and every

chicken run. The Commissioners are entrusted with

great powers—surely this very small one of seeing fair

jday can be placed in their hands.

There is another very objectionable feature of para-

graph 1. Notice has to be served on the owner and occu-

pier ; and as each has the right of appeal it means double

payment for one wayleave and interminable negotiations.

Prior to the Act the procedure was to see the

occupier, inform him as a matter of courtesy of

the proposed work, obtain the name and address

of the owner or lessee, and negotiate with the

latter. The Act gives the tenant an absolute veto

in the case of a line passing over a building or
" garden," and appears to set up an entirely new vested

interest, instead of regulating the old ones as intended.

Incidentally, it enables a new tenant to require the re-

moval of an existing line, although the property owner
is satisfied that it may remain. The tenant, whose rights

can only exist through his agreement with the owner,

does not need this new protection ; he has his remedy
against the owner if his rights are infringed. Imagine
the position of an engineer who has agreed with the local

authority to supply a housing scheme (as the writer has

done) by means of overhead wires run along the back

line of semi-detached houses, crossing the gardens from

house to house. He must start off to bargain with hun-

dreds of occupiers, weeklj" tenants perhaps, before they

come into residence. Suppose only one objects, this

means a hold-up for two or three months while the local

authority gets rid of the obnoxious tenant. Whoever
drew this clause was totally ignorant of the practice of

the Post Office or of any public utility undertaking in

respect of wayleaves. This double bargaining really

must come out of the Act.

The remainder of paragraph 1 gives the Commis-

sioners power to grant compulsory wayleaves in those

cases where the exception does not apply, and where con

sent is unreasonably withheld. The writer has never

been able to trj- the effect of an appeal to the Conmiis-

sioner.^—those objecting owners who came under this

clause have always given way on the suggestion of an

apj)eal. The difiiculty has always been with the

numerous cases where the wording of the Act has made it

impossible to appeal, so the objection has been overcome

by the usual means—an extortionate payment—or the

route has perforce been changed. It would appear, there-

fore, that to put matters right in sub-section 1 it is only

necessary to cross out a few words so that the Commis-

sioners' power shall extend to all cases, and to cuiitine

the negotiations to owners or lessees.

In paragraph 2 of the section, one gathers that under-

takers may cross railways and canals from side to side,

by giving the same notices as for crossing streets. It is,

how^ever, being argued that the words " subject to the

rights of the (jwners thereof " mean that instead of

beino- released from former restrictions caused by private

ownership (which had to be overc^ime by wayleave pay-

ments and expensive agreements—the latter running

into 20 pages in some cases) we have all the old disadvan-

tages, and the further yoke has been placed on us of
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having to give statutory notices. Of course this is

absurd. The opening words are " the power conferred,

&c." (see above) "shall include the power of placing

lines across, <S:c." If the ingenious arguers are right,

we should be better off without the boon " conferred
"

upon us. A few words inserted in the 1920 Bill would
put an end to this word juggling. In order to show the

urgency of this matter it may be mentioned that quite

recently £5 per annum, plus a costly agreement, was
demanded by a canal company for a service line crossing

over a canal—no poles even being on the company's land.

The next urgent matter is the drafting of an up-to-

date set of regulations, as clear as those for underground
work, based on jiresent-day knowledge and experience.

One recognises that the Commissioners cannot do every-

thing at once, but a perusal of the Regulations will show
the real need for expedition.

This subject should be approached from the point of

view of encouraging the use of overhead wires for giving

supplies in sparsely populated areas, having in mind the

national interest, rather than that of the conditions of

supply in cities and large towns, which were formerly the

only ones likely to arise.

The new Draft Regulations should be left open for dis-

cussion in the Press, and should come before a special

Committee of the Institution of fjlectrical Engineers (not

a Committee of the Council, which would probably be

composed of City supply engineers). After this inquiry

the Commissioners should reconsider the draft and issue

their regulations. If the regulations are properly drawn
there will be no need to catechise the engineers as to their

intentions, just as it is not necessary to do so to-day in

the case of power stations, mains, sub-stations, services

and meters.

It will be seen from the wording of the Low and
Medium Pressure Regulations that they were for the

most part drawn many years ago, when the engineering

of overhead work was not in an advanced state. The
object in view was not so much the minimum require-

ments reasonably to protect the public as that of making
it impossible for any injury to result to the most careless

member of the public, irrespective of expense to the com-
jiiunity. If the rules were drawn on these lines for gas

sujjply, or for tramways, road traffic, or even ordinary

electricity supply, there would be an end of public

utilities. Imagine a gas supply given in such a manner
that the gas could not escape unlighted, or a gas jet

placed under a ventilating cowl leading directly to the

open air, or lamps in public buildings and roads placed

at a height of not less than 22 feet from the ground on
unclimbable poles. Conceive a limit of 250 volts d.c.

(or 125 volts a.c.) for unguarded tramway overhead

lines, and where the pressure exceeds that, a guard so

arranged that a falling wire must be caught and earthed.

Visualise a double decker provided with an earthed wire-

work or expanded metal cover and sides. The brain

reels before the idea of drawing regulations to secure a

dangerless street. Obviously all ponds, canals, rivers,

and railways should be guarded along their entire length

by unclimbable fences—having a height of at least 8 feet.

Deaths due to drowning are very numerous, and the pro-

bability of walking into a canal exceeds that of being

struck by a falling wire in the ratio of a thousand to

one. The above suggested crazy regulations are, in fact,

just as necessary for protecting the public from the risks

they run daily as are the majority of those for overhead

wires. It is simply the familiarity of the old set of risks

which minimises their apparent importance. The public

i.-. to-day being protected from ordinary traffic risks by a
" safety tirst " educational campaign— not by restrictive

regulations. Why not extend the movemeut, adding the

following maxims?:—
" Safety first—look up and move on !

" Or, " Yes

tlipy mif/ht fall

—

need you loiter?

It is too much to expect that wp shall be allowed the

same " right to kill " as that accorded togas and trans-

port authorities, but the criticism of the regulations does

show that while there is a certain reasonable standard of

precaution which should be taken, there are also certain

conmiercial risks which must be run if the best interests
of the public are to be served. It is also fairly clear
that a thorough investigation is needed into the restric-
tions imposed on overhead work in this country, with a
view to the removal of all unnecessary handicaps.

Widespread distribution of electricity is now being
undertaken in sparsely populated areas where overhead
mains form a suitable and reasonably cheap method of
supp'y. The cheap and abundant supply that we hear so
much of will never be given by retaining expensive and
cumbersome regulations, nor by exposing distributing
authorities to continual extortions of unreasonable
owners and occupiers along the " rivers of electricity

"

which may be thinned down to brooks in the guise of
No. Hi S.W.G. service lines along the back gardens of
our villages.

There is another matter requiring serious reconsidera-
tion—namely, the position of H.M. Postmaster-General
in relation to overhead lines. The privileged position of
telegraphs and telephones is one requiring very delicate
handling. The defect of the present arrangement is not
so much the rules made by the G.P.O., sometimes con-
trary to technical accuracy and reasonableness, as the
fact that there is apparently no appeal in respect of their
application to anyone but the Postmaster-General, which
in fact means the official who made or interprets the
rule, and whose experience is confined to his own work.
Surely this is a case where the Commissioners should be
constituted as an appeal authority to act in conjunction
with the chief engineer of the G.P.O.

JOINT ELECTRICITY AUTHORITIES.

Mersev and West Lancashire Inquikv.

Three days sufficed to complete the resumed inquiry by the
Electricity Commissioners in connection with the scheme for
the constitution of a Joint Electricity Authority for Mersey
and West Lancashire District. Summarised, the proceedings
of the inquiry have revealed (1) a strong opposition on the
part of the Bu'kenhead and Wallasey Corporations to inclusion
in the big scheme (Scheme k) and they made a proposal for
the constitution of an electricity authority for the Wirral
peninsula (Scheme B) ; and ('2) the antagonism of the Mersey
Power Co.. which objected to the inclusion of its under-
taking in any scheme which the managing director called
" communal control," becau.se it believed that the best results
had accrued, and would continue to accrue, from private
enterprise. On the concluding day of the inquiry, which was
continued to a late hour, the Commissioners intimated that
to save time, they would accept up to Saturday (March I'ith)

written statements on behaU' of the smaller local authorities.

This would make it unnecessary for speeches to be made on
their behalf. On Friday (11th inst.) the Commissioners
visited the much debated and growing industrial district of

Ellesmere Port, where an electricity supply had been held up
for some years owing to the local council's not acting on a
Provisional Order. 'They also intended to visit the Mersey
Power Co.'s works at Weston Point, and other stations, as

time permitted.
The Commissioners were Sir John Snell (chairman), Sir

Harry Haward (vice-chahman), Mr. H. Booth, and Mr.
W. W. Lackie. They were accompanied by Mr. E. W.
Hudson (legal adviser) and Mr. D. S. Cumberledge (clerk).

On Tuesday (8th inst.) Mr. Honoratus Lloyd, K.C., for the

promoters of Scheme A, intimated that he had received a
letter from the town clerk of Warrington stating that the
council had come to the conclusion that the present time was
inopportune for schemes of great capital exisenditure. and
requesting the Commissioners not to proceed with the con-
stitution of the joint authority. Mr. Lloyd also read a letter

and a resolution from the St. Helens Council stating that,

having regard to the evidence of Mr. Dickinson (Liverpool
electrical engineer), and the attitude of several of the local

authorities, it could not give further support/to the present
scheme.
The Chairman asked the representatives of the two councils

to give an explanation of their reasons for the withdrawal,
liut they considered the time inopportune, and promised a

statement later.

The Chairman said that in the recess the Commissioners had
applied themselves to the finures which had been submitted
by both sides, and as a result they mtended to invite counsel

for the two schemes to meet them that afternoon in order

to go into figures which the Commissioners had prepared. If

necessary they would recall Mr. Dickinson arid Mr. Sparks
to speak on them. He also invited counsel for the Mersey
Power Co. and the Bepresentatives of St. Helens and W'ar-

rington. After all, the Commissioners were there to bring
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about improvements iu the orgauisatiou of the supply of elee-

Ulvi^' Ui.the Oibtnt-t, and it, did not help them , very much
when authorities, wiiuoilt giviuy reasons, withdrew from tue
scheme. '

;

.une: case for the Mersey Powei- Co. was then opened by
Mr. i'VLDiiSLiil JOiNivS, iv.U. lie said that the scheme tor the
iViei'sey ana West i^ancasniru oleclnciiy tlislnol. wnich had
been proiJosed, suouiu not include tne district in wtiicU his

company operated, as it could Oe better dealt with by tUe

Aiersey I'ower Uo.'s uudci'taJiing at i-iuncorn. ihat was the
lirst big mquiry under the liilcclncity Supply .\ct of I'JIU, in

which ihe prmciples that uuuld be drauu would come into
ver^ great liromincuce. The circumstaiico.s of the Llandudno
and iNorth Wales inquiry were entirely dilferent. In dealing

with a district where thero v\ere so many undertakings,
municipal and otherwi.sc. the Commissioners should cousiucr

very carefully what would be the elfect on the future of the
supply mdustry of a decision on the issues which would come
beiore them, ibese matters were to a large extent technical,

but 'they also, to a large extent, involved considerations of

public policy and busmess policy. Ihe hrst consideration he
(lesu'cd to emphasise was that in laying dov\n a policy which
would be adopted lu other areas, thi^ Commissioners should

pui in the forelrout fair treatment for existing undertakmgs.
it would be fatal to the future of ok-ctriciliy supply in the

United Kingdom if those who had brought about ibe supply

that existed to-day had then' interests sacrihced in the pmsuit
of some idea of an age when all authorities in the district

would meet harmoniously and settle to their mutual advantage
questions of policy involving discordant interests. The second
point which Mr. Jones desired to emphasise was that in every

seheme which was put forward under the Act, compulsion
was and must be ab.sent. If they had certain areas where the

supply was efficient and authorities could combine for pro-

ducing a greater efficiency, it would be a perfectly proper

thing for them to combine, but it they foimd in one of those

districts a highly organised supply of electricity, and that no
benefit was snown to that or any other district, then there

was, he submitted, no case for including in any scheme em-
bracing those districts if it would be disadvantageous to those

that were highly organised. There was no foundation for

the idea that compulsion would be applied to bring an autho-

rity into the scheme. The Mersey Power Co. supplied Widnes
and iiuncorn. The Urban District Councils had electricity

orders for many years, but nothing was done. Both places

w'erfe imx)ortant industrial centres; there was a load waiting

for the supply, there was the local authority, which had the

hnancial ability to raise money on the rates to provide the

supply, 'but what was lacking was the business enterprise.

The Salt Union had vast interests in the valley of the Weaver,
and the idea was conceived of producing electricity by the

use of waste heat. In 1910 a new Order was granted for

Kcint-orn—a remarkable one, because the maximum price was
to be 4d. per unit. There was no other Order that he knew
of where such a price was included. Nine-tenths of the output

of the Mersey Power Co. was for power purposes, and it was
supplying at the same price as before the war, except that

in matiy of the contracts there was a coal clause by which
the increase in the cost of coal was put on to the consumer.

His company supplied in its first year, 1912, one and a hah
million units; in 1920 the number of units was 25,000,0(1).

The average price was Id. per unit. New industries had

been attracted by the cheap power it supplied.

The company desired to supply Ellesmere Port, and since

1911 negotiations had been proceeding with the local council,

but, until recently they could get no further. His company
supplied 369 units per" head of the population of the district

which it covered, compared with Liverpool's 95 and St.

Helens' 129.

Sir Harry H.^ward questioned the fairness of such a com-
parison, and Mr. Jones replied that Liverpool had been at

work 38 years, whereas they had only been at it for a com-
paratively short time. Of course, the chemical factories were
lai'ge consumers.
Mr. Jones, continuing, asked if the efficiency possible in

his district was going to be enhanced by being grouped with

Liverpool, or was the efficiency of Liverpool going to be

enhanced by being grouped with the Mersey Co. There was
nothing in common between them.
Mr. G. W. Malcolm, managing director of the Mersey Power

Co., said the company was formed to work the Electricity

Orders for Runcorn .ind Widnes. It was his original idea

that the Salt Union, the owners of the Power Co.. should

produce electricity in 1909. The company was putting up a

new station that' would have a .NipMcitv nf 25,oa) kW—two

sets of 12,500 kW—and there \\,is :iii nl.,, nf ultimato exten-

sion to 100,000, kW. There wftv pi.uliictmn possibilities

for the ufse of wa;ste heat from salt, and they were being

investigated by the experts of the Salt TTnion in connection

with processes employed by them. Waste lieat was now
being employed in connection with their electricity undej--

tating. At Winsfnrd.tliere were.l-2.0(KI tons of, waste steam each

week, froni the .s^lt pans, and in his opinion there was no

inherent difficulty in arranging pah covers to trap the steam:

Tlie main obstacle was .oae' of capital outlay. He felt that

his. firm w.ould be, hampered by being brought into an elec-

tricity district. •
• -

.

, Ti-
• The Chairman ;,,Why '^-;-Becajuse of communalcontrol. we
are certain that private enterpi-ise <;ati' do better than large

imwicldy bodies. I'rivate enterprise alone can develop the
industry.

Mr. MaIjCOLM added that within three months his company
would be supplying Ellesmere Port, and as stwn as the load
warranted it the company would probably ba prepared to
extend the area of supply. If it were left out of the Joint
.-Vuthority, it might be an advantage to it to join with elec-
tricity authorities on the east, west, and north; It would
willingly give any help it could on commercial terms, but
he objected to control in any shape or form.
Cross-<-xamme<l by Mr. Honoratijs Lloyd, who appeared for

ihe promoting authorities, Mr. Malcolm said that at one time
the company regarded electricity as a by-product, but not so
now. He objected to control by anybody but the Commis-
sioners. He regarded a spirit of rivalry as the main spur to
efficiency. Within three months from now the output from
waste heat would be relatively insignificant, owing to the
erection of "the large steam power station.
In re-examination, Mr. Malcolm said that vacuum plant

was used for making salt and absorbing heat from the tur-
bine exhau.st. When the heat was not required it was used
for making electricity. The private companies, he thought,
were being shabbily treated iu the matter of representjition
iin the .Joint Electricity .'Vuthority. They were the second
largest distributors in the area, but if all the distributors had
ii'lircwntation, the number would make the authority unwork-
:ifile ami unwieldy. They had had a loan of i'300,000 from
the Ministry of Munitions for the new 100,000-kW power
station. The present cost of the building was £487,000. The
Mersey Power Co. would be willing to supply electricity to
the Joint Electricity Authority, on usual terms.
Eeplyiug to Mr. Cowley (Northwich U.D.C.), whose ques-

tions were addi-essed through the chairman, Mr. Malcolm
said that the electricity supply of the company would bo
extended to Northwich as soon as the load could be obtained.
He thought that the charge for electricity at Northwich would
be the same as at Kuncorn, plus capital on mains only.
Mr. Ja.mes Nelson, electrical engineer to the Mersey Power

Co., said that last year they supplied 25,000,000 units, of which
12,000.000 were taken by the United Alkali Co. Two cables
were now being laid to Ellesmere Port, to convey 5,000 kW
at 5,700 volts; the rout« was along the Ship Canal. Develop-
ments were taking place on the river Weaver, and they were
preparing to deal with them. They had no intention of in-

creasing the rates when the new power station was opened.
The inquiry was then adjourned.
When the inquii'y was resumed on Wednesday morning.

Mr. James Nelson was cross-examined by Mr. Wooll (junior

counsel to Mr. Honoratus Lloyd, K.C., for the promoters).
He stated that the load factor of the system in 1920 was 59
per cent., and included the 12 million units supplied to the
United Alkali Co., whose load factor was 90 to 94 per cent.

There were 1,013 consumers connected with the Mersey Power
Co.'s system, 950 being lighting consumers and 63 power
consumers. Outside of the United .\lkali Co., their main
consumer took 3, ,500,000 units last year. The maximum load

in 1920 was 4,400 kW. Nine shillings was the basis of the
coal clause, and the average price of coal was something
under £'2.

ft was suggested to, witness that the object of the Mersey
Power Co. had not been to provide a supply of cheap elec-

tricity, but to secure the profits from a large supply. He .

replied that to obtain the profits they gave a cheap and
abundant supply. He admitted that their operations in Run-
corn and Widnes were started at a very felicitous time. The
jirofits of the company increased during the war, and at the

close of the war it was decided to erect a main generating

station. The Ministry of Munitions encouraged the idea, and
had mortgaged the property to the amount of J:.'iOO,tlOO. If

it were possible to lay down a new system it would be quite

different to the existing system from the electrical point of

view. The system, under the modern conception, would take

the form of a very large generating station with a view to

securing the maximum efficiency and economy. Big con-

sumers, he thought, were likely to take their supply from
very big undertakings rather than from small undertakings,

because they would be more conducive to a diversity of the

load, and more likely to secure and promote electrification by

the railway companies. At the present time the company was
supplying energy more cheaply than any of the authorities,

and the average prices were less than those suggested under

the scheme.
'Tlie Chairman : The scheme does not mention any prices.

Mr. Nelson added that it was part of the policy of his

companv to obtain Provisional Orders.

Mr. Tyldf.sley Jones, K.C. explained that negotiations

were attempted by the Mersey Power Co. with the Ellesmere

Port Council on three alternative bases, such as taking over

the order and accepting the responsibility of supplying every-

body, and the company giving a bulk supply, leaving the

Council to supplv the big users. The third was not agreed to.

The Ellesmere Port Council asked for 150,000 units per annum
rising to 5.000.0IX). which Mr. -tones suggested showed how
little the Council appreciated the present- position. Between
Runcorn and Widnes. the company had two overhead cables,

overthe river, and one over the transiorter hridse.

, Replying to the Chairman, Mr. Nelson said that it was his

opinion that the continuance of local power stations was

not desirable if ,it could b« avoided. In the course of time.
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they Tvould, he thought, be used as sub-stations, and not as
generating stations. The chemical load was practically a
rontmuous load, and «as peculiar ta the district. He esti-

mated that the load in the year 1930 would be iS.OUD k\\
;

that excluded transiJort and a certain consumer.
The CHAIRM.4N considered this figure very conservative.
N\ ITNESS, continumg, said that the Weston Point station

could be designed to have an effective load of 100.000 kW.
.\sked what they would do with the balance. Mr. Xelson
said that it would not be produced until the load warranted
It. lie agreed ttiat they would have to supply Northwich.
Middlewich, Warrington, and St. Helens to utihse their
capacity fully.

i\Ir. v\'iLLUM McLellan, consulting engineer to the Mersey
Power Co., said that the new power station of the company
should not necessitate increased charges. The company was
a small undertakmg which was an excellent example of a
system excellently handled and developed. The proposed Joint
Electricity Authority could not supply in the company's area
at lower rates than were non being charged, having regard
to capital costs. It might be .possible to utilise steam from
the open salt pans, and this was a question very present in
the minds of the directors of the Salt Union. They would
not be benefited by the Joint Electricity District, because the
Mer.sey Power Co. had a very efficient system, and could
supply as cheaply in the future as now. Iheir new capital
station would compare with the station at Liverpool. Ad-
ministration was a matter of vital importance, and .should
be managed by a small body. The United .\lkali Co. had two
5,000-k\V sets. He thought the cost was ±'470,000 capital
outlay, or £94 per kW of operative capacity. From the
technical point of view, he thought there should be a linking-
up of capital stations in the area, the stations mentioned
being the Riverside, Wallasey, and Weston Point stations.

He feared that the proposed Joint Electricity Authority would
be composed of warring elements. It was difhcult to get
local authorities and councils to act together. If they were
prepared to sink their personal differences and think only
of cheaper electricity, he thought there would be some pos-
sibility of progress, but local authorities would not do this.

He thought all Joint Electricity Authorities would be cum-
bersome and some impossible. As to the provision of the
capital required for laying cables, he was of the opinion that
this would be a difficult problem. He would not put down
two stations within five or six miles of each other, but taking
the whole of the area, he thought the district could be economi-
cally supplied from two stations situated east and west.
Difficulties arose, however, on questions of administration
and policy. He did not think that the enhanced cost of plant
and money had rendered less desirable the general principle
laid down in 1918. and generally accepted by the electricity

industry with reference to schemes for the generation of
electricity. Witness would not put capital stations at North-
wich and Winsford.
On behalf of the Manchester Ship Canal Co., Dr. E.astham

asked : (1) When would the Mersey Power Co. give a general
supply of electricity to Ellesmere Port and district, and ('21

What was the earliest time this district could be supplied if

the big scheme was sanctioned? To these queries it was
replied that if the Commissioners granted an order under
Section 6 of the Electricity Supply Act to the company, a
supply would be available in June.
Mr. ^Malcolm was recalled, and said that the profits of his

companv in 1916 were i''23,709 (dividend 20 per cent.), 1918
£-25.5W (dividend 3'2 per cent.), and 1919 dei7.203 (dividend
10 per cent.). .

This concluded the case for the Mersey Power Co.
Mr. J. E. Singleton appeared for the Kuncorn Rui-al and

Urban District Councils, and said their case was bound Up
with that of the Mersey Power Co.. by which they had been
supplied for .some years. The Runcorn authorities took up
the position that they had a cheap and abundant supply of

electricity, and that there was no prospect of getting a supply
more abundant or more cheaply, therefore they said :

" Leave
us alone." If the Mersey Power Co. were impressed into
the scheme it would mean that any balance of power would
go Liverpool-ward, instead of southward—the river Weaver
district, which was the hope of the Runcorn district. If they
were included in the scheme their representation would work

• out at 0.'25 or less member. He asked that the Commissioners
should give the matter consideration. '

.\t this stage of the proceedmgs, Mr. W. H. Andrew, town
clerk of St. Helens, explained why his Corporation had with-
drawn from the inquiry. Its first inclination, he said, was
to sit tight and say nothing. It thought it could produce
electricity more cheaply than the proposed Joint Electricity
Authority, but recognising the advantage of co-operation, it

went so far as to be prepared to make a monetary sacrifice.

There was a strong suspicion that the backbone of the scheme
was mainly to boost up Liverpool at the expense of her
neighbours. There was also talk of schemes for a super-power
station ; they in St. Helens said there was no necessity for

a super-power station. If the Commissioners could evolve a
smaller area, satisfactory to them, they^ would sink their
differences and come in.

The Chatrman put a number of questions to Mr. Andrew,
whose replies tended to ambiguity. One question was :

" Is
the reason why you have seceded because you are advised that
both now and ten years hence it will be cheaper for St. Helens

to remain aloof?" to which the answer was that the Cor-
poration did not think that the ai'ea scheme would be a
success. Sir John Snell observed that the attitude of St.

Helens was not very helpful to the Commissioners.
A solicitor to one of the railway companies asked the towfu

clerk if the Corporation could supply his company with 700
kW, rising to 1,500. " When we get our new station," re-

plied the town clerk.

Mr. Arthur Collins, a financial expect and the city ti-ea-

surer of Birmingham, then entered the witness box-. He said

he was dealing with the financing of six area schemes. There
were three essential points upon which he thought every
local authority participating in that or any other scheme should
consider before committing itself : (1) Methods of dealing with
existing stations; (2) methods of payment for such existing

stations; (3) secmity for capital issued. The success of the

scheme to a large extent depended upon existing authorities

having control of the present stations. There would be a
risk in proceeding with a capital station unless and until

those responsible for the technicalities knew and could do just

whatever they pleased with the existing stations. His pro-

positions for disposing of the difficulties regarding the existing

stations were: Control with acquisition; no compensation,
the authority may close' down stations and leave the debt a

burden on the local authorities; consideration of the matter
by authorities before they subscribe to the scheme in order

that they may know the measure of agreement likely to be

reached before handing over their individual stations; take

over stations at capital cost; acquire stations at their then

value, under the Electric Lighting .\cts, which would mean
a great deal of arbitration ; and take over the stations on a

valuation determined by the Commissioners, which would
apply equally to the companies and authorities. He suggested

the following formulae in connection with the last considera-

tion : Valuation on the basis of the csyital value per kW avail-

able, the value sliding up or down according to its capacity

for cheaper production, corrected by differences in the unex-

pired life of the undertaking. The question of finance was
a vei-y material factor in an electricity scheme. He was
inclined to place the acquisition of the stations as a first con-

sideration, and he did not think the authority should proceed

with a capital station without first being sure of the existing

stations. The capital required for the Wu-ral scheme he
considered was not beyontl the capacity of the Birkenhead and
Wallasey Corporations, but at the same time he was prepared

to admit that Liverpool was in an exceptionally favourable

position for raising money cheaply. The Birkenhead and
Wallasey Corporations under their scheme would require

i'-250.000 within the next few years and, owing to high cost

of construction, plant, and money, he thought it best for

authorities to extend existing stations to meet a reasonable

demand rather than commit themselves to a super-station

based on an optimistic estimate.

Su- John Snell remarked, after an examination of some
figures put in evidence, that it appeared' that Birkenhead and
^\allasey would spend more money in executing the Wirral

scheme than they would be called upon to pay by pai'ticipating

in the larger proposal.

To abbreviate the inquky. the Chairman at the outset of

Thursday's proceedings suggested that written statements

should be handed in by local authorities and interested repre-

sentatives, instead of verbal statements being made.

Su- John Snell asked the clerk of the Ellesmere Port Council

why the Order which had been obtained in 1913 had; not

been put into force. .
. . •;' • ,:

Mr. Fbancis replied that subsequent to obtaining the Ordev,

the Council acquired the gas undertakmg, and negotiations

proceeded with the Mersey Power Co. in connection with .a

bulk supply of electricity" to the district,
,
but the company

was anxious to obtam a transfer of the Order, or if that were

not permitted, to .supply the large power users only. The

Council was desirous of working the .supply itself,
.
so the

negotiations fell through. They were reopened in 1917, but

owing to Trea.sury restrictions on borrowing, the Order, could

not be put into operation. In October, 1918, they received

comnumications from the Board of Trade suggestmg that they

might obtam a bulk supply from the _ Mersey Power Co-

Last year they approarhed.the company and asked for terajs

for supplying" 15(1.000 to 5,000,000 units, but. the company

was not prepared to give a bulk supply. The Ellesmere
• Council felt the local authority was. the

.
right authority to

operate the Order. It, had been somewhat prejudiced by the

Section orders issued to the Power Co. If the Joint
' Electi icitv Authority was established he thought the Council

would still desire to be the local distributors. It would like

the Mersev Power Co. to let it have a bulk supply until the

Joint .\uthoritv could let it have, at some future date, a cheap.

and abundant "supply of electricity. The policy of the Council

was to furnish manufacturers with the cheapest electricity

supply possible, and it did not want to make any profit at

all. ' The development of the district depended upon an ade-

quate electricity supplv being forthcoming. It was absurd

to say that the" Council had desired to hold up the electrical

development of the district owing to the gas undertaking.

It did not supply gas to manufacturers for power purposes.

Tlie Chairman: I infer that- whatever the Commissioners

conclude would be the hest method of getting the cheapest

supply of electricity to all classes of consurners at EUesmete
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Port, that deciaioQ would be loyally supported by your council i'

—Undoubtedly.
Mr. VV. Sparks, who appeared for the Birkenhead and

Wallasey Corporations, iii support of the Wirral scheme, said
that the hist development ol the Wallasey station would cost
je'252.000, und the second JMVxm. Electriiity mukl he pro-
vided more cheaply by the Wallasey scheme than hy the
larger scheme. .Answering th»' chairman, he gave details of
the proportion of expenditure by the Wirral authorities of
Birkenhead and Wallasey, to the total of i;4,4t>l,tXJO. which
Mr. Dickinson had put forward as the total expenditure on
scheme " \." The division of tlie big area into two districts
with the separate development on the north and on the south
side to meet the estimated requirements of 19'25, would as
two separates districts represent a smaller expenditure than
as a combined scheme.
The Chairman : Is it your considered opinion that large

systems cannot be economically introduced into this country'.'
—I am afraid it is, owing to the diliiculty of financing them at
the present price of plant. We have to accept compartment
development tu-day as against comprehensive treatment. Ulti-
mately he admitted compartment schemes involved a bigger
expenditure. (Conditions in the .American electrical industry
having been iiientioned, t\u\ xnuv difificulty was being met
there, he said; it was world wiile.

Witness, in answering a series i,f questions, admitted that
the continuance of small concerns would have an adverse effect
upon the utilisation of electricity by the railway companies.
He thought grouping might be accomplished on a .smaller scale.

This concluded the case for the Wirral authorities.
Mr. H. DicKiNsu.N, electrical engineer to Liverpool Cor-

poration, said it was desirable that the existing electricity
.stations .should be under the absolute control of the Joint
Authority, and so far as he was aware, all the promoting
authorities of the Mersey and W'est Lancashire scheme were
prepared to hand over, on terms, their stations.

Concluding Speeches.

For Wallasey, Mr. Jekve.s, K.C, said that though no plans
had been prepared in anticipation of the end of the war.
delayed extensions had since been carried out, and a large
amount of modern plant had been, and was being, added
to stations. They were not now in the position to bear a
burden that would not fructify until ten years hence, as they
hail more than enough to do to meet immediate requirements,
<i«ing to the great scarcity of money. Wallasey was now
putting in .5.(Hnl-kW sets, and when "the demand developed
would put in another 10,OOU-kW set. .Adequate and cheap
capital was necessary to obtain a cheap supply. There was
complete agreement between the authorities concerned in the
\yirral scheme, and although it had been suggested that the
'jigger scheme went further in the same direction—with which
he did not agree—the measure of co-operation between Birken-
head and Wallasey ensured their scheme being put into
practical operation, and not being stillborn. So far as he had
been able to see there had not been the same co-operation
between the authorities affected on the north side or the
area. He submitted that the balance of the evidence showed—under scheme B—electricity would be provided quite as
cheaply as, if not more cheaply than, under scheme A. Wal-
lasey and Birkenhead were prepared to pledge their credits
on their scheme and to meet any deficiency there might be.
For Birkenhead, Mr. Mii.i.f.h. K.C. .said that his clients were

uncompromisingly oppo.sed to iiu'lusion in .scheme A. The
Wirral scheme had been propounded by Wallasey, and was
supported by Birkenhead. There was no benefit to them in
the Wirral being included in scheme .A. because they could
obtain for themselves an abundant suppiv of electricity, and
the objects of the Act could be attained iii their district with-
out shouldering any of the obligations of the big scheme.
He thought that it would be found that his district could
be supplied from the extended existing station at Walla.sey
more cheaply than from a capital station under scheme A,
assuming that it came into existence. They did not want
to join the large area, because of its commitments, and because
they did not think it would work. There was nn measure
of agreement between the northern authorities as to the terms
under which stations were to be taken over, and scheme A
itself seemed to be based on a pious anticipation that things
would go well. The Commissioners could issue an Order for
scheme B with the definite conviction that all would go well,
that the plans formulated would be carried out, and that the
people would get the cheap and abundant supply of electricity
that the Act contemplated.
For the Manchester Ship Canal Co., Dr. Eastham said that

in the Mer.sey and West Lanes, area his company had 16
miles of canals, and owned i.oOO acres of land adjoining the
canal, which would be developed as industrial areas. There
was an urgency in the need of the supply of electricity for
EUesmere Port. The interests of his company lay (i) in
getting a supply, and (2) getting it cheaply. So far as scheme
B was concerned, they objected to that because it gave them
no benefits at all. It was too small, and did not deal with
admittedly industrial areas. .As regarded scheme A, his com-
pany opposed this also. The main objection to scheme A.

was that the Ship Canal Co. might be left without a supply
for some years to come, and that was a serious matter. At
EUesmere Port and district they were crying out for elec-

tricity. The Mersey Power Co.. a very enterprising concern,

had exceptional facilities, and the directors of his company
said :

" Do everything you can to enable the Mersey Power
Co. to extend their activities in tlie area they supply and the
adjoining areas." There was a demand for electricity on the
.south side of the river W'eaver. If scheme A were modified
.so that the south bank of the Mersey was brought in, he would
ask the Commissioners to .see that the industrial areas which
depended upon a cheap supply of electricity had their needs
attended to at a fixed maximum price. The Mersey Power
Co. could supply cheap power, but if the big scheme were
passed there would be a levelling up in prices, and they would
lose an advantage by the Power Co. being taken over. If

they could have a .loint Authority taken over by the Com-
missioners they would be satisfied. .As for representation
on a Joint Authority, they thought they should have at least

one member. His company was not concerned who gave
the supply, but it was most anxious to see that the area
secured one that was plentiful. It considered that the Mersey
Power Co. was the best means.
For Warrington, Mr. Wooll said that it was not antago-

nistic to the Joint Authority, but the borough was not favour-
ably impressed by .scheme A. The Corporation would con-
sider the modified scheme on the lines suggested by the
Commissioners.
For the railway companies, Mr. T\ler said that he repre-

.sented all the railway companies excepting the L. & Y. Co..

the Overhead Railway, and the .Mersey Railway, and their

view was that then- should be .some unification of control.

The Mersey Power Co. and St. Helens affected the railways
to .some extent. The railway companies' experience of St.

Helens had been unfortunate. Ten years ago they asked St.

Helens for a supply for their works at Earlstown. which was
outside the boundary, and difficulties arose which could have
been surmounted if St. Helens had so minded, but no supply

was forthcoming. They applied again recently, but St. Helens
said it had not the plant. The railway companies preferred

that St. Helens should not be included in the area scheme.
For Bootle. Mr. Clothier said that scheme A did not

commend itself to his clients, who claimed it as their right

and duty to maintain their own system of supply from their

own undertaking.
For the Mersey Docks and Harbour Board, Mr. Stewart-

Brown said that the board objected to scheme B, because it

split the area into two smaller districts. Their estate lay on
both sides of the Mersey, and the acceptance of the Wirral
scheme meant that they would be within the jurisdiction of

two Joint .Authorities, which, from their point of view, would
be a deplorable and impracticable result. Tlie board would
like to see a representative of the commercial, as distinct from
the industrial, interests, on the J<iint .Authority.

Bebington T^D.C. favoured the large scheme (and handed
in photographs and maps of their district), as also did the

Formby Council.

For the promoters of the Mersey and West Lancashire
scheme, Mr. Wooll. in the concluding speech, referred to

the Mersey Power Co. as the electrical " Jack Horner," who
having got two good plums wanted more. It was for the

Commis.sioners to say how- far aggrandisement by a private

company was to go, but he was bound to confess that the

company's scheme was more ambitious than he contemplated.

For .scheme B there seemed a remarkable absence of support.

It consisted only of .the two promoting boroughs and thirty

villages with a population of ID.IKKl people. The major scheme,

on the other hand, had the support of the commercial and
industrial couununities on the north of the Mersey. His
clients said that a new main capital station was e.ssential, and
it must be on the Lancashire side where the load was densest.

Sir John Snell, on behalf of the Commissioners, expressed

their thanks to Mr. T. C. Wilson, chairman of the Conference

of Local Committees, and Mr. H. Dickinson, the Liverpool

electrical engineer, and Mr. E. W. Pierce, the deputy town
clerk, for the efforts they had put forward in connection with

the preparation of the scheme.

I

Neon Lamps.— A. rccent paper in the Zeitschrift

fiir technische fhysik, abstracted by the Technical Review,
describes neon arc lamps manufactured by the Studien-Gesell-

schaft fiir Elektrische Leuchtrohren m.b.H.
Each lamp consists of a glass tube filled with neon at

low pressure, and provided with two or more electrodes. The
cathode consists of an alloy of the alkali metals and other

metals. The alloy is solid, even when the lamp is burning.

The lamp is designed for use with direct current at 0:20 volts;

the current required is about 1 amp., a suitable resistance

being introduced in the circuit. In order to strike the arc

a vacuum interrupter is connected in parallel with the lamp,
a small choking coil being inserted in the common portion

of the circuit. .An inductive impulse set up by the automatic
action of the interrupter by means of a magnetic coil, causes
a discharge through the lamp. The colour of the light given
out by the lamp is red, and is therefore specially suitable

for advertising, signalling, and medicinal purposes. The lamp
uses about i watt per candle-power, and has the great
advantage over other vapour lamps that it can be lit and put
out very quickly (as often as 4CI0 times a minute).
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THE DEQASSINQ AND PURIFICATION
OF BOILER FEED-WATER.

By TAUI, KESTNEK.

{Abstract of paper read at a Joint Meeting of the Institution
oi>' Mechanical Engineers with the Society of Chemical

Industry.)

The author deals in this paper with the process of continuous
blowing down used in conjunction with hot purihcation. Hot
purilicntion etfects a. thermal saving, and has the further ad-

vantage of eliminating the gases dissolved in the feed-water,

by the reduction in solubility at high temperature. The speed
at which the reaction takes place m the purihcation of water
by soda alone or lime and soda can be accelerated by neat,

and the settlement of the precipitate can be hastened by agita-

tion, the eltect of which is to cause accretion and increase

of size of the particles. If the agitation is caused by a stream
of water carrying air with it the water becomes saturated
with oxygen, and corrosion results.

In water-softening processes generally rise of temperature
ensures :

—

(a) Increased speed of reaction.

(b) Reduced viscosity of the water.

(c) The reduction of the bicarbonates of the alkaline earths
to carbonates.

(d) fieduced solubility of calcium sulphate and partial pre-

cipitation without the use of reagents.

Contiyiuous Blow-down.—Whatever method of purification is

employed, all the salts carried into the boiler by the feed-

water become concentrated in it. In general some calcium
carbonate remains in solution in the water, and when the
concentration produced by evaporation becomes suthciently

high it is deposited on the walls of the boiler or in the tubes
forming incrustation, which is harder the more slowly the
deposit is made. In boilers generating steam very rapidly

the deposits are also formed rapidly, and may accumulate in

the tubes notwithstanding the violence of the circulation.

The usual remedy is periodic blowing-off from the lowest

point in the boiler and. to be etfective, a large quantity of

water must be blown off at each operation, even tnougn this

should not form a large proportion of the boiler contents.

The continuous blow -down allows the calories to be saved by
passing the blow-down water through a feed-water heat«r,

the mud being deposited in a trap during the process, together

with the salts that had been retained in solution owing to

the high temperature of the liquid. The only loss occurs in

the actual removal of the mud and salts, which forms a rela-

tively small quantity. The blow-down water freed from the
impurities is then returned to the boiler. This prevents the

concentration of the soluble salts to an extent at which they
would constitute a danger.
The process of continuous blowing-down permits the con-

tents of the boiler to be renewed frequently ; it ehminates mud
before it has time to accumulate, and at the same time allows

the use of soda for the reduction of the calcareous bicarbonates.

The feed-water, therefore, contains sodium carbonate and
bicarbonat* ; the latter is decomposed in the boiler into car-

bonate, and the carbonate in its turn is dissociated in the

presence of water with a reversible condition of equilibrium

in functions of the initial concentration and the temperature,
thus :

—
COjNa, + H,0 = -2 NaOH + CO,

hydrolysis giving more caustic soda the higher the tempera-
ture. With continuous blowing-down the w'ater containing

caustic soda and carbonate of soda is used to purify the make-
up feed, the caustic soda reacting more rapidly on the calcium
bicarbonate than would calcium oxide. It is of great import-

ance, therefore, to combine purification by soda with the

continuous blowing-down process.

The author describes the Kestner continuous blow-down
apparatus, consisting of a steam separator, a central reservoir

receiving the blow-down liquid, and an annular chamber sur-

rounding this reservoir, from which it receives heat, and
into which the purified blow-down water is decanted. The
steam pa.sses into a reheater in which it heats the feed. The
heated feed mixes with the blow-down as it leaves the central

chamber and then passes to the annular chamber in which
precipitation and settlement take place. Soda is added through
a water-meter in proportion to the make-up feed. Valves are

provided for separating the mud.
Central Stations Using Distilled Water.—The distilled water

of industrial appliances differs greatly from that of the labora-

tory. Owing to the rate of evaporation particles of water

containing salts are carried over, so that the distilled water
contains numerous soluble salts in small, but by no means
negligible quantity, and in boilers using distilled water it

becomes in time a fairly concentrated liquor. Boilers working
with distilled w-ater, therefore, requite to be blown-down
occasionally, but it is not necessary to remove a large amount
of liquid, the amount being usually only one or two per cent.;

the saline solution is replaced by distilled water. Even when
an evaporator is used the continuous blowing-down method
can be adopted, and this in conjunction with degassing enable."

a complete closed water circuit to be arranged in a central

station using distilled water.

Corrosion and its Causes.—Where distilled water is used

there can be no doubt as to the cau.se. Oxidation of the plates

can only be produced by oxygen dissolved in the feed-water

and set free in the boiler, and the effect is greater with

intermittent working. The author discusses the theories of

corrosion, and points out the need for degassing purified water

also, and he explains that the critical concentration, at which
maximum corrosion by salts is effected, must be exceeded

after a few hours' work in ordinary boilers. The air dissolved

in water contains roughly 33 per cent, of oxygen.

Degassing.—The elimination of the oxygen dissolved in water

may be ellected either by physical or by chemical methods,

or by both. Of the former the principal methods are : Agita-

tion of the water, the action of temperature, and the action

of vacuum; these may be used separately or, in the majority

of cases, in combination. Of chemical methods, the only one

that is important is the action of highly oxidisable iron which

absorbs the oxygen from the feed-water. As the result of

much experiment the author has found that for this puriwse

manganese is a catalytic agent of great importance, an'd a

suitable manganese cast-iron has been found.

When an iron degasser that had become completely rusted

was left at rest, it was found after a day to have undergone

a change, and from red rust to have become greenish-black,

due to reduction of ferric hydrate under the influence of the

iron. This has led to the invention of the Paris degasser,

which works on the regeneration principle; in one form by

means of two vessels containing iron turnings, through which

flow takes place alternately, and in the other form in a single

vessel with filters at each end and a valve arrangement for

Iiermitting the direction of flow to be altered. The amount

of iron used in the apparatus is stated to vary from 1 to 3

grammes per ton of water treated, and the amount so used

corresponds to the weight of boiler-plate saved from destruc-

tion.

The suggestion of a water circuit closed from atmospheric

contact is discussed, and the combination of a degasser with

such a system is recommended as a means for preventing any

harm due to access of oxygen from accidental causes.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Readers are invited to mbmit particulars of new or improved

demcet and apparatus, which mil be published if considered of

sufficient interest.

A New Houselighting Set.

.\ compact little house-lighting' set has lately been put on

the market by the Electrical Construction Co., Ltd., Wol-
verhampton. It comprises a Villiers 2i-h.p., two-stroke engine

with flywheel magneto, of the type largely used on motor

cvcles, "coupled to a two-pole, shunt-wound dynamo giving

\ kW at 25-30 volts continuously. Comprised with the set is

a battery of 60 amp. -hours capacity at 2.5 volts, sufficient to

run ten lamps for ten hours or five lamps for twenty hours,

so that in a small country house it is only necessary to run

the engine to charge the battery about twice a week.

An Earthing Clip.

.A neat earthing clip has been brought to our notice by

Mr. M. Goldsmith, of 4, Florence Terrace. London, W. 6. It

con.sists of a stout strip of tinned copper, perforated at

intervals, and provided at one end with a U-shaped Ing in

which the earthing wire is laid ; the wire passes under :i

triangular washer, and is gripped by a coppered bolt which

passes through the strip, thus clamping the earth wire to

^

Fig. L—The W'indman Earthing Clip.

tlie strip and the strip round a water-pipe simultaneously. The
washer being triangular, with one corner projecting into ther

mouth of the trough or lug. cannot rotate when the bolt is-

being tightened up. The strip is made in various .sizes and

thicknesses by the Windman-Goldsmith Corporation. Perth

Amboy. N.J.. U.S.A.. which is seeking patent protection.-

Mr. Goldsmith is the U.K. representative of the makers.

New Switch Plates.

We have received from The Isis Electrical Co., 57, Albertt

Road, Aston, Birmingham, two samples of some new switch

plates which the firm is now turning out. These are very

substantial articles of excellent fini.sh and appearance. The'

firm states that it " believes these to be the only diamond die

engine-turned switch plates made." They are engraved im

parallel straight lines, which besides adding to the appearance

also minimise the l)ad effects of .scratches. Various metal*

and metal finishes are supplied.
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I
I:\(ru Voltage fur Buttery Charging.

Mr, N. D. Blagdon Phillips, A.M.I.E.E., of Dursley,

tilouwstershire, writes:— .

In order to obtain the extra volta^'e from a generator, for

giving the " gas.<!inK " charge to ii l):itti'r.v. witliout increasing

the' speed of the set, the arrangement shown in the diagnim
(fig. '2) may prove useful.

Tiie vs'indings A H and CD represent the two field coils of

a .shunt machine, and s a single pole switch, connected to

tnjipings (if the field coils at i: and i'.

For normal running the switch is kept closed, thus only

the portions a e and C f of the coils are efl'ective ; for the

gassing charge, then, the switch is opened, and the additional

turns E B and F u are brought into use to get the higher

voltage.

A New Switch Plug.

Messrs. Albert Lee & Co., Ltd., 8 and 9, New Zealand
Avenue, E.C.I, have sent us for inspection a 10-amp. wall

socket and two-pin plug insulated with a tire-proof material

known as " Fiprallee." iYom exhaustive mechanical and
electrical tests carried out at the National Physical Ijaboratory

it would appear that, in many respects, the material is superior

to porcelain; it is non-hygrciscdjiic. acid-proof, and of high

dielectric value. The wall socket and plug are of very solid

construction, and all metal jiarts are effectively protected.

The pins tit- into bushes screwed into the terminals, which
are moulded in the material, making a very safe contact.

The construction of these plugs and sockets is such that they

xan carry '25 A without any risk. >

LEQAL.

Claim fob IjIGHting Sirr.

At Bi.shop's Stortford County Court. Mr. Philip H. Bedser
;Bued Mr. Ernest E. Smith, proprietor of tEe local kinema.
•for the balance due for the supply and erection of a twin-

'ciylinder lighting set

—

£16 19s. 'M. A counter-claim for ^1(X)

for expenses incurred in putting the engine in order was
entered by the defendant.

It was stated by Mr. Smith's coun.sel that in 1918 his client

contemplated substituting electric for gas lighting in his hall,

and Mr. Bedser, after negotiationK. offered to supply an engine
in first-class running order, with ;i generator and battery,

at a cost of £bSO. The set was installed, a-nd from the begin-

ning had been a source of trouble owing to frequent break-

downs. The engine was defective, and after numerous repairs

it broke down altogether. Mr. Bedser denied that the engine
was defective, -stating that he left it workuig satisfactorily.

He admitted tliat the engine po.ssibly could go wrong without
this being due to nicuinpi'tcnce in management.
The case was ndj.iurnrd liniilly until March J4th.

Breach ok ArpRENTiCESHiP Deed.

At Gloucester County C'ourt on February 28th. Lionel Cadogan
Mitchell, electrical engineer, claimed £10 damages from Samuel
Johnson and his son, Henry Johnson, for an alleged bi'each of

agreement relating to the apprenticeship of the younger de-

fendant.
PlaIjNTJFF stated that this defendant left his employ five

months before the expii'atiou of the term of :i|ipii-iitin>lii|i,

and commenced work elsewhere. In addition In tlu' i l:iini.

plaintiff sought an injunction to restrain Heni\v .lolmsuu from
committing a breach of the deed by lieing engaged with any
other person in business as an electrical engineer within the

City of Gloucester or a radius of six miles from the city, for

five years after the expiration of the terrus of the deed. Tire

younger defendant, in his evidence, said that lie became ap-

.prenticed to plaintiff when l(j§ years tif age. He was called

•up for the Army, and joined the Royal Engineers. Upon his

'flembbilisation, witness said, he did not agree to contin\ie his

•apprenticeship, as he considered himself worth a journeynii^n's

'fate. Defendants' counsel argued that the agreement was
'cancelled by virtue of the younger defendant's military service.

'Upon the 6ther hand, counsel for plaintiff claimed that the
depd was not cancelled thereby.'
His Honour Judge Alan Macphrrson h'>''^ tbat plaintiff

hud failed on both claims; he decided that the agreement vsas

bro'ught to a conclusion by lb ni\ Inlitifdn's joining the .Army,
and in the ab.st^nce of a deluui' :ijiiini('nt to revive it tho
deed was dead. The re.striclion- i.-ji.lmg employment after

apprenticeship were held by the judge to be contrary to public
jiolicy. Judgment, with costs, was entered for defendants.

I'RETOIUA AND MUNICIPAL EMPLOYES.

A SKiuoiis position was created in consequence of the judg-
ment in the case of the Transvaal Property & Investment Co.
V. the Pretoria Municipahty. The applicants, the owners and
lessees of certain premises, requested the installation of electric

light. It ajipeared that during the construction of the pre-

iriis<s a disiiute arose between the company and the Joint
Board of Master Builders and the Biiifoers' Industrial (Jnion.

and as a result the work on the premises was " blacklisted."

Tho municipal employes would do no work there in the way of

in.spection or connection until the disputes had been settled.

In the opinion of the manager of the electric supply depart-

ment, the employment of persons other than municipal em-
ployes would cause a strike, with the result' that all the
electrical services of the Council, including tramways and
lighting, would be stopped.
Mr. .lustice Mason, in the course of his judgment, said the

obligation on the municipality aro.se under the statute, and the
rights of the inhabitants were governed by the statutory
provision and legal constitution of the Municipal Corporation.
The duty of the Court was to enforce the le^al right of the
individual again.st everyone, however powerful or highly
placed, and it had no discretion to refuse such, an application
as the present one for the enforcement of a plain legal riglit

because difficulties might arise in the carrying out of its

judgment. The Court was entitled to rely on citizens, whether
in the service of the municipality or not, fulfilling their de-
clared and positive legal obligations. There would, therelore.

be an order directing the respondent to connect or cause to be
connected the electric light from the municipal supply to the
applicants' premises within ten days, and thereafter to supply,
subject to such charges and upon such conditions as had been
lawfully fixed and .subject to the installation being in accord-
ance with the requirements. The niuniciiiality must pay the
cost.s of the application.

—

Cape Times.

A Western Ireland Ele(jtricitv Company.

An application was made in the High Court of Ireland, .before

Mr. Justice Powell, by the. Ballinrobe Electric & Woollen
Coiiipaiiy iiii- power to. enlarge its- sphere of. operations.
The iuiii|i:niy, it was explained . .by counsel, was formed to
sujiplN electric light to towns in Co. Mayo, and by .special

resolutions the shai'eliolders now desired to engage in the
nianulacture of woollens and textiles. /

His Lordship .said he would reserve his decision until an
afiidavit had been tiled showing whether anv creditors ob-

jected. ,

Thefts of ELECTRierry. -

On March 7fh. the Clacton U.D.C. prdsecuted Charles R.
Small, an engineer, for having diverted electricity from a
meter circuit. The clerk to the Council stated that defendant's
house was supplied with electricity through two separatie

meters, <jne for lighting and the other for heating. Upon
an examination of the meters it was found that although the
lighting meter appeared to be in order the heating meter had
been t;nn|ii'reil with. The connecting wires had been stripped
ami eiosse.l. thus short-circuiting the meter installation. De-
leiiiLint inlniilled twisting the wires, but stated that he did
not (111 It wiHiillv but tliinii^;li ignorance. It was .said that the
loss sustanic'il b\ the el.TtririU department was probably under
£-A. .MtiT (lelilier.ilKiii the iiiiit;istrates fined defendant £5.

Aniitlicr case of this nature was brought before the Stipen-
diary Magistrate at Stoke-on-Ti-ent on March Jlth. The Cor-
poration pro.sechted Alfred Phillips, of Hanley. for fraudulently
preventing an electricity meter from registering the quantity
of electricity supplied by the Corporation: abstracting elec-

tricity "the property of the Corporation"; and causing to

be laid certain wires or conductors to communicate with the
Corporation's mains without the consent of the Corporation.
The defendant's mother was also summoned on these three
(Iiarges, but the ca.se against her was dismissed on payment
of court costs. Defendant pleaded guilty to all the char;;es.

The Corporation's counsel stated that upon examining ,th6

defendant's premises, an inspector of mains found that wice.s

had been taken from between the point of entry and tlie

meter. .A lamp ,had been connected to these wires. Tb'p

ordinary lighting energy was being registered by the meter.
Upon a .second visit the inspector found that the lamp and
its accessories had been removed, and a motor had taken iis

place. Defendant then denied knowledge of this, but it w^s
evident that tlie defendant had guilty knowledge, as the con-

nections made called for at least a reasonable knowledge of

electrical matters. Deiehdant's counsel said His client desired

to be frank. He was not an electrician, but when he found
insuificient lighting in the cellar he decided to fix anotbejr

lamp. He did this, but was not aware that the electricity

being used was not pa.ssing through the meter. Later, ^p
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found this circumstance out, but continued to run the hght,

and he had also connected a motor for a httle time.

The magistrate regarded the case as a serious one, and
imposed a tine of £H) and costs, making a total of ±16 'is.

EXPORTS AND IMPORTS OF ELECTRICAL
GOODS FOR FEBRUARY, 192L

Keen v. Slocock.

In the Major's and City of London Court last week, before

Mr. Registrar Wild, a claim was made by Herbert Edward
Keen, trading as H. E. Keen, electrical engineer, Great Smith
Street, Westminster, against Mr. H. L. Slocock, solicitor. Old
Broad Street, B.C., for £5 for the hire of a motor lorry on
May '26th. According to the ijlaintiff's case the defendant re-

^
quired certain electrical fittings to be conveyed to a cottage at

Marlow that he was fitting uj) with electricity, and it was
arranged that the material should be sent by road by motor
lorry. Accordingly a Studebaker motor lorry was hired at a

price of £.5, and the goods wefe conveyed to Marlow. The
installation at the cottage had been carried out by the plaintiff,

and there had been some compromise as to the price paid for

the work, but the hire of the motor lorry was not included,

and had not been paid. Mrs. Keen was called, and proved
the arrangement being made for the hire of the lorry to

convey the electrical material to Marlow, and that the amount
for the hire was still due. The defendant said that the

plaintiff had undertaken to carry out the electrical installation

in question in fourteen days provided the material was
delivered at the place at once. The railway people could not

deliver, and as it was essential to have the material there at

once he consented to the lorry taking it down. Had the elec-

trical work been done in fourteen days he would have paid

for the hire, but the 'ftork took seven weeks. The installa-

tion too was faulty, and the matter had been referred to a

firm of contractors, the whole matter as he understood being
then settled. Now the question of the lorry had been bi'ought

up. The Registrar said the question of faulty installation

had nothing to do with the present claim. If the defendant
thought he had any grounds for complaint in respect of it he
should have raised a counter-claim. There had been an agree-

ment to pay £5 for particular work which bad been done.

There was no counter-claim, and the plaintiff was entitled to

judgment, which was entered accordingly with cost.s.

Workmen's Compensation Case.

A CASE under the Workmen's Compensation Act was heard
at Marylebone County Court, on Monday, before Judge Sir

Walworth H. Roberts, when John Childs, an electrical wire-

man, claimed compensation against Mr. Ford, a turf accoun-
tant, of Notting Hill, for injuries received on November 8th

last.

The evidence of applicant was that be was engaged to do
some electric wiring in a house at 23, Pembridge Square, and
on the date in question, while at his work on a step ladder

testing and repairing electric wires, the ladder slipped, and
he fell, fracturing his left arm and dislocating his shoulder.

Applicant was 60 years of age, and had been employed by
the respondent at Is. 9d. per hour, being subject to an hour's

notice. He worked from eight o'clock in the morning till

five in the evening, and one o'clock on Saturdays, his w'eekly

earnings being £3 18s. 6d. Applicant only claimed 3.5s. for

the period of his incapacity, as he had been working with the

respondent only for about 13 days wdien the accident occurred.

A man named Skimmings had been employed under him.
but to reduce expenses his employer dispensed wdth Skim-
mings's services and engaged a lad in his place. During the

previous twelve months applicant had been receiving an
average weekly wage of £i-
The Judge said that no answer to the claim having been

filed a prima facie case had been made out. He found in

favour of the applicant, allowing him £1 per week, with 7.5

per cent, (additional war allowance), altogether 35s. per week.

Qdain v. Spine.—Correction.
We re^'ret to find that an error occurred in the report of this

case appearing in the Electrical Review for March 4th.

The defendant Spink had not entered a-counter-claim for the

balance of £15 wages, and judgment was not given for him
for that amount. Our reporter ba.sed his inaccurate reference

to this point on a statement appearing in defendant's affidavit

filed in court.

Freemasonry.—The secretary of the Kelvin Lodge
wishes to remind the members that owing to the Easter
Holidays the next regular meeting will be held on Thursday.
March 31st, and not on Friday, March 25th (Good Friday).

The Albert Medal.—At a meeting of the Council of the

Royal Suiicty of Arts, held on Monday, the Chairman. Mr.
Alan A. Campbell Swinton. F.R.S.. presented the ,\lbert

Medal of the Society to Prof. A. A. Michelson, For. Mem.
R.S., awarded to him in 19'20 for his optical inventions which
have rendered possible the reproduction of accurate metric
standards and have provided the means of carrying out
measurements with a minute precision hitherto unobtainable.

A FALL ooiurred during February in the values of goods under
the three heads— exports, imports, and re-exports. This may have
been due, in part, to the decline in certain prices, although,

perhaps, this is of too recent occurrence to have made ita effect

felt yet. The reduction in the expnrt figure amounted to £223,703,

or 1 2 per cent. ; imports fell by over 20 per cent. ; and re-exports

were reduced in value to the extent of 15 per cent. In the case of

the exports the redaction was evenly distributed among the

separate items, but there were big falls in the value of imported

electrical machinery and goods (unenumerated). Increases occurred

in the export of submarine cables, telegraph and telephone instru-

ments, and glow lamps, in the import of insulated wire, glow
lamps, and meters, and in the re-export of glow lamps and carbons.

Values of Electeical Exports and Imports for
February, 1921.

Exports. Imports. Re-exports.

Electrical goods and apparatus £220,241 £92,904 £15,629

(unenumerated)
Insulated wire 319,195 13,874 —
Glow lamps 45,775 21,653 8,329

Arc lamps and parts 2,421 4,432 20
Batteries 73,950 11,869 31

Meters 30,953 26,696 4,080

Carbona 12,151 10,319 917

Electrical machinery :
—

Railway and tramway motors ... 12,919 — —
Other motors and generators ... 235,633 — —
Electrical machinery (unenu- 143,974 64,062 3,187

merated)
Switchboards (not telegraph or 9,506 962 40

telephone)

Telegraph and telephone'cable

and material:—
Telegraph and telephone wire 152,151 9,669 114

and cable (not submarine)
Submarine telegraph and tele- 106,762 — —

phone cable

Telegraph and telephone instru- 150,703 26,877 882

ments and apparatus
Totals £1,516,327 £281,297 £33,229

CORRESPONDENCE.
Jjttttrt rtoevind by ut after B P.M. ON TuBSDAT cannot a/ppta/r until

tht following week, Correspo/idents should forward their communi-
cations at tht earliest possible momertt. No letter can be published

unless we have the writer^s name and address in our possession.

Wiring in Ferroconcrete Factories.

The letters in your issues of February 25th and March 4th

are of interest, especially the letter signed " J. K. G.," as

I have had similar experience where the wires have resisted

the flames although the copper sheathing showed signs of

being heated to nearly melting point. For years past I have

used Stannos wires buried in concrete buildings, and have

yet to learn of a failure.

In 1912 I buried several lengths of Stannos wire in various

kinds of cements and plasters, on both d.c. and a.c. circuits,

and after three years I cut away the cement and carefully

examined the sheathing with a magnifying glass, and m no

case was there any sign of destruction. "The only alteration

observable was in some cases a slight discoloration of the

outer tinned surface, but in the case of the wire covered by

Portland cement, even this was absent, and the surface came
out as clean as on the day on which it was put in.

Before 1912 and since I have laid wires in concrete, ordinary

plaster, special plasters, and various floor compositions, and.

as before stated, with complete success. There are a number
of buildings constructed which will not permit ordinary steel

tubes beneath the plajfer without cutting into the base; this

applies more particularly to those buildings where patent

hard-surface plaster is used, very often not exceeding a quarter

of an inch in thickness, and I know of no system better suited

for such a building than the Stannos wire. It would be inter-

esting to know of other contractors' experience in this matter,

as the attempt to use steel conduits in buildings of this

character not only brings about mechanical and_ costly diflS-

culties, but in very many cases leads to condensation troubles,

which are entirely absent when sheathed wires are used.

Having used Stannos wire continuously since 1909 for wiring

many thousands of lights on the ordinary 2-wire system, and

also with the outer sheathing as the return negative, and

having done this without trouble of any kind, I have no

hesitation in saying that it posse.sses more advantages than

an.v of the other known methods in use at the present time.

i attribute this to the resisting properties of tinned copper,

together with the fact that once the wire is placed in position

it will be found as I have found it, the same after ten years'

use, namely, free from movement of any kind.

E
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Owing to (he protective qualitioH of I'ortlund cement, I have
for many years past, when burying wires under soft plaster,

had them covered vi'ith Portland cement, which acts not only
as a preservative, but is i)ractically nail-proof.

Rawlings Bros., Ltd.,

W. R. Rawunqs,London.
MoTch nth. 1921. Managing DircctoT.

Your correspondent " luquii-er " says " C.T.S. cables strike

him as beiuy rather too uui)rotected for general use, although,
of course, ideal for some classes of work."
As au instance of " daiiuiiug with faint praise " this seu-

tenoe will take some beating. But cau " Inquirer " give any
instances of this inadequacy of protection? We will wager
not ! C.T.b. has reached its present state of popularity largely

through its ability to protect.

We can, however, tell him of at least one ferro-concrcte job

of 25U houses in Weaverham, Cheshire, where C.T.S. is not
considered " rather too unprotected."
We venture to suggest to you, Sirs, that when you receive

letters for publication containing paragraphs aii'ily condemn-
ing something or someone, under a nam de jAumc, you should,

in faii'ness, do one of three things :
—

1. Get proof of the writer's assertions.
'2. Make him publish his name and address.
3. Submit the letter to the firm likely to be aftected, to

enable them to answer the libellous statements on the same
page as the letter containing them.

St. Helens Cable & Rubber Co., Ltd.,

J. H. C. BUOOKING.
Warrington.
March lith, 1921.

Domestic Supply from 500=volt Generators.

Replying to " Inquirer," I would point out that his problem
has been solved by Dettmar in the way mentioned by him,
i.e., fixing another pair of auxiliary brushes between the
existing brushes. As this brush w'Ul short-cii'cuit two
segments whenever it bridges the insulation between them,
it is necessary that the coil thus short-circuited should be
moving in a weak held. Dettmar arranged this by leaving a
gap in the middle of the pole.

With " Inquirer's " present machines the above would not
be practicable, and therefore if he has not a battery it will be
necessary to use the static balancer system.
At least two rings will be required on the revolving part;

and a connection must be made to two points in the winding
or two segments.
A choking coil must be connected to the two rings. For

120 volts a 24 per cent, tap would be taken. For 150 volts a

30 per cent, tap would be made. For 250 volts the wire
would be taken from the middle point of the choking coil.

The.se static balancers are sold by firms in this country.
If the out-of-balance current for the 120-volt tap was limited

to 50 amps., the output of the balancer would be 6 kW. To
get a rough idea of the cost it would be necessary to know
the r.p.m. of the generators, the number of poles, and the
lower pressure and the maximum out-of-balance current.

There will be a magnetising current in the choke of fre-

quency r.p.m. X number of poles/ 120 cycles per second.

The size of a static balancer is about one-half the size of a
transformer of the same volt-amp. capacity.

If " Inquirer " cares to get in touch with me directly, I

shall be pleased to give him further information. I send my
name and address herewith.

T. W. R.
March Uth. 1921.

In reply to " Inquirer " (March 4th) as to the practicability

of obtaining a reduced pressure for domestic purposes by
fitting another set of brushes between the existing brushes,
this is extremely impracticable, in fact, impossible. Cer-
tainly there is a point between the existing brushes where
this desired low pressure would evidence itself on a voltmeter,
but it cannot be utilised owing to the 'fact that the pressure
between adjacent commutator segments at this point would
be very considerable, and as these sections would be short-

circuited as they came under the brushes, enormous local cur-

rents would be set up, resulting in terrific sparking and
flashing over, with the almost certain destruction of the in-

sulation of the machine.
So far as I can judge, the only disadvantage of conversion

to the 3-wire system at 250 volts between outers and neutral
is the expense involved in reconstruction of the generating
plant and rewiring for domestic supply.

The alternative to conversion to the 3-wire system would
be the installation of a motor-generator, the motor being
wound for 500 volts, and the generator to give the desired low
pressure for domestic work.
This method, of course, would not be nearly so expensive

as the entire reconstruction of the system to a 3-wire supply.

K.
March 7th, 1921.

Lead covered Wiring and Payment .According to Ability.

In your current issue, it is interesting to read communica-
tions from two readers, " Bourgeois " and " Itegular Header

"

the former inquires, the latter replies. Quite a coincident .

'

To "Bourgeois." I would say that, given a lead-c(i\, i. i

V.I.E. cable or wire of CM. A. quality, with the standanli.. •{

accessories, bonding clamps, earthing clips, &c.. used in euu-
iiection therewith, he has, so far a.^, the goods are concerned.
all that can be desired; in fact, proiierly installed under proper
supervision, the system bids fair to rank as the ideal system
for electrical installations for lighting.

I, for one, can positively as.sert that it is not the parti(iil;ir

system of wiring which make* for an efficient installatirjn,
passing all tests required by the supply authority, that j-,

examination of the work first, then an insulation test, to eurlh
and between, wattage of the circuits, and the nature of th.

"earth," but rather is it the quality of the labour hamlliii-
the goods. This latter factor in installation work has becmi;.
a positive danger, and is a source of considerable anxiet) lu
any installation engineer upon whom the full responsibility
falls for scamped work under floors, in roofs, and, in fact,
anywhere vvhere the " handywork " of the " handyman elec-
trician " is doomed to be concealed from view.
When you consider the extent to which the once specialised

trade of "electric wiring" has drifted into the hands of
plumbers, ironmongers, decorators, itc, all self-styled electrical
and sanitary engineers, all ready at a push to enlist in their
services men whose knowledge of the trade, in training and
experience, is limited to the screwing of a pipe and tuguinu
wires through, the majority shielded and protected against
" payment on merit," or, as " Regular Reader " advocates,
on ability, by their unions, is it to be wondered at that in-

quiries stop at inquiries, and that a tender has not liein

received from " So and So " for such and such a contract'/
I fear. Sir, in common with others whose ambition is to

revive the trade with a sound job with a sound guarantee,
the remedy of registration with the E.G.A. w'ould be of little

avail; would not the registration of the " man be
better? Is it not a trained man's due to enjoy the
confidence of, and be paid better by, his employer, than
some of the imitations who at the present time contaminate
the industry, and yet are considered to be on the same footing

and receive the same rate, simply because?—well, I'll leave

the rest for a more able explanation. -

I do not know, but I am very much inclined to think, that

your " Regular Reader " would support the contention :
" Sur-

vival of the Fittest," and I wish him every success, and con-

clude.

Engineer Contractor.
March Uth, 1921.

[Our correspondent appears implicitly to support the policy

of registration of contractors by his remarks about " self-

styled electrical and sanitary engineers"; we agree that the

wireman also should give proofs of his competence, but ought
not that qualification to be guaranteed by his trade union?
We may add that " Survival of the Fittest" by no means
necessarily connotes the survival of the best.

—

Eds. Elec.

Rev.]

Payment According to Ability.

Your correspondent. " A Regular Reader," seems to have
left out of his consideration altogether the human side, also

the fact that quahty counts as well as quantity. I should like

to ask him what is to become of the man (possibly married

and a father) who fails to pass the work test? I well remem-
ber once failing to pass a test, but I was put on a course of

instruction, and came second out of forty-two in the final

exam., and highest aggregate for thirteen exams., proving

from my own experience that the man who fails to pass a test

is not necessarily a failure. Therefore I contend that before

any concern institutes a system of work tests, it should be

prepared to instruct those who fail, with a view to a second

and possibly a thu'd chance of passing. The suggestion that

one-third of the average engineering factory's employes (fitters

and turners) are not worth their keep, and further, that the

other two-thirds adjust their output to the level of the lowest,

is absurd. Everyone admits that there are wasters, but one-

thu-d is a gross exaggeration, and if all adjusted theu: output

to the same level it would be impossible for anyone to pick

out the waster or to show that there were wa.sters at all.

Though it may sometimes be so. it is not an invariable rule

that the man" with fifteen years' experience besides his ap-

prenticeship is worth more than the man just out of his

time. At thirty-six a man has lost some of the youthtul

vigour and enthusiasm he possessed at twenty-one. Further,

he is not so responsive to new ideas. The young man nearly

always has the advantage in technical knowledge. I once

de.sired a simple explanation of "power factor." Tlie ex-

planations given in various books I got hold of being rather

beyond me at that tune, I asked my workmates. The older

ones seemed to have no idea; the younger ones had ideas

more or less vague, but were unable to express them, and

finallv T got my explanation from a fellow apprentice, a lad

of eighteen. I will give a little of my experience, to compare

with your correspondent's. I have met these two to one

men. I am a wireman, and on one well-remembered occasion

worked alongside of another man who wired 41 lights to my
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22, precisely identical jobs. The result was that I got the

sack, the contractor telling me he had no use for drawing-
room wiremen, which I took as a compliment. I never re-

gi-etted it, and I never lost by it. I take a pride in my work,

and contend that it is bad generally to sacrifice quality to

quantity. Later I worked alongside of the same man for

another contractor, but this time he got the sack for scamped
work and making a mess of some two-way wiring. Who was
the better man then? He was the elder. As to the causes

of low production, these are many and complex. Fear of

unemployment is one, lack of direct interest in the under-

taking is another, uncongenial and imhealthy surroundings

is another, monotonous repetition work is another. The fact

tljat employers do not always take advantage of new and
improved machinery is another, and so we might go on. For
some the masters are to blame, for some the men.
In conclusion. I would say to "A Regular Reader " that

fifteen years' extra experience on a particular job very often

makes a man a more experienced dodger.

.Another Regular Reader.
March lith, 19-21.

Electric Radiators.

Some time ago a. discussion took place in the Electrical
Review regarding the efficieiuy of radiators. It was then
contended that radiators which allowed air to pass freely

through were le.ss efiicient than radiators arranged so that air

could not pass through. The fir.st type gives off its heat as

hot air. which promptly goes to the ceiling, whereas the

second type gives radiant heat, which warms the room more
effectively.

For some time past I have tried a radiator, for office heating,

in which the heating coils are held in horizontal grooves,

so that no air can circulate through them. My experience
is that a 2-kW radiator of this ty]>e is more efficient, for actual

heating purposes, than a 3-kW one in which the wires are
arranged so that the air circulates through them freely.

These facts are slowly becoming known amongst radiator
makers, but there are still large numbers of the bad and
inefficient type being sold. These do a great deal to bring
electrical radiators into disrepute.

To get the best results out of radiators the wires should
be run at a bright red heat. Apparently this can be managed
satisfactorily witli modern high quality resistance wires.

Radiator.
March 10th, 1921.

Mains Records.

I desii-e to obtain information regarding up-to-date methods
of keeping mains records, and wish to know whether any
of your readers could put me on the track of obtaining it. I

am chiefly interested in the upkeep of records for overhead
transmission, h.t. and l.t. networks, where numerous exten-
sions and alterations are constantly being carried out. Any
information on the subject would be much appreciated.

Colonial Inquirer.
March lith. 1921.

GaS'heated .4ppliances.

I venture to draw your attention to the large number of

electrical manufacturers in this country who continue to use
gas-heated appliances in the manufacture of electrical parts.

Strange to say. even small articles like .soldering irons are in

the majority of cases gas-heated.

I suggest that this is a field where that very useful body,
the E.t)..^.. will find wide scope. Extremely useful mis-
sionary work might be done, even among its own members.

X.
March 8th, 1921.

BUSINESS NOTES.

Bankraptcy Proceedings.

—

David Suchostamee, l,

First Avenue, Acton. Middlesex, engineer.—The adjourned public

ezamination of this debtor was held recently at Brentford. It was
reported that the debtor was a Russian subject who came to

England in 1907. He commenced business, and stated that he had
invented a machine which would transform the propulsion powers
of motor-cars. Debtor alleged that he had assigned a certain patent

to a company. This patent was a device to collect the mechanical
and electrical power and get them to act simultaneously. Debtor
stated that he had spent about £500 on machinery and experiments.
The examination was adjourned to be closed.

John William Gladwin, electrical engineer, 81, Burcet Road,
and lA, Measbrook Park Road, Sheffield.—The following- are

creditors herein :

—

Ashton, T. A., Ltd £12 Hattersley 4 Davidson .

.

£32
British Insulated and Helsby Housley, George 22

Cables, Ltd 29 Mechanical and Electrical Engi-
Carron Co II neering Co. .. ..48
Crammer & Cheshire .. .. 17 Oliver Typewriter Co., Ltd. .. 51)

Derbyshire, Alfred . . .

.

50 Pashley, Arthur 106
Drake & Gorham 36 Pass, Benjamin 20
Gladw II. Annie 48 Siemens Bros. A Co., Ltd. . 16
Hall, Bernard 160 Sheffield Electric Supply Dept. 12
Hallamshire Electric Co., Ltd. 78 Smith & Sons .. .. 16

Albert Edward Dickinson, trading as the Crown Eleotrical

Co., 157, Hanslet Road, Leeds. Electrical engineer and contractor.

—The public examination of this debtor was held on March 8th,

at the County Court HouEe, Albion Place, Leeds. The statement
of affairs showed liabilities £51 4, against assets estimated to realise

£79, leaving a deficiency of £435. Debtor attributed his position

to want of capital and bad trade. He stated that when his petition

was filed, the sheriff was in possession under an execution for £39.
Debtor commenced business in partnership with another in April,

1919. He possessed stock worth £30, while his partner found
about £285. The business was not a success, and in May, 1920, the
partner went out of the business, debtor agreeing to repay the
amount of his capital when he was able to do so, but none of it had
been repaid. He had kept books of account, but it was stated that
they were not properly entered up. He became aware of his

position in May, 1920. The examination was closed.

Albert Lord, electrical contractor, 33, Westgate, Burnley.

—

This public examination took place at Burnley on March 10th.

The liabilities were £977, and assets £52. The cause of failure

alleged by debtor was "heavy household expenses." Debtor said
he did not think the profits on the business were ever eiiual to his

household expenses. He commenced without capital, and did
small jobs at first, but later took a £565 contract, from which he
allotted £250 to a Manchester firm for materials. He lost money
on that work. That was one of the reasons for his insolvency.
He denied selling off his stook quickly just prior to filing his
petition. The examination was closed.

Private Meeting.—A. Jay & Co., electrical engineers,
48, Fenchurch Street, London, E.C.—A meeting of the creditors of
the above was held recently, at the offices of Messrs. Poppleton,
Appleby & Hawkins, 4, Charterhouse Square, E.G.. when a state-

ment of affairs was presented which showed liabilities of £736
due to trade creditors. The assets were estimated to produce £605,

less £70 for preferential claims, leaving net assets of £535, or a

deficiency of £201.
Mr. C. Poppleton reported that the debtor commenced business

in Fenchurch Street in May of last year, with a capital of £800,
which represented his savings. He expended £200 in fitting and
decorating the shop. The shop takings had only averaged some £46
a month, while the rent had been £35 a month, but through having
premises in Fenchurch Street a quantity of repair work had been
obtained, and the turnover had been in the neighbourhood of £ 1,000.

Since the commencement, £217 had been spent in wages. The
deficiency in the statement of affairs was practically accounted for

by the writing down of the assets, and the present position was
attributed to the money expended in establishing the business. It

was pointed out that since the commencement the takings had
always been progressive.

After discussing the position the creditors decided that a deed of

assignment should be executed, with Mr. E. H. Hawkins as trustee,

and that the debtor should be allowed to carry on the bnsiners and
a committee was appointed, consisting of representatives of the

Ediswan Electric Co., the International Electric Co., and the

Ever-Ready Co.

The following are creditors :

—

Watshams
Welco, Ltd .'.

Edison & Swan A Co.
International Electric Co., Ltd.

.

Helium Lamp Co
Evered * Co., Ltd
Metropolitan-Vickers, Ltd.

Falk, Stadelmann & Co
Siemens Bros., Ltd. .. ..

Wardle Engineering Co., Ltd. ..

Asnew Lamp Co
British Thomson-Houston Co.,

Ltd.
Ever-Ready Co., Ltd

Dissolution of Partnership.—Lucasse Electric Co.,

electrical engineers, 31a, Stoney Stanton Road, Coventry.—Mr. A.

Eccleston, Mr. N. H. Copson, and Mr. C. W. Fairfaxhave dissolved

partnership. Debts will be attended to by Mr. C. W. Fairfax,

who will continue the business in his own name at 44, Sackville

Street, Coventry.

Trade Announcements.

—

Messes. W. D. Clough, Ltd.,

have recently opened premises at 185, Fordneuk Street, Bridgeton,

Glasgow, equipped with plant for the busiuess of automobile,

electrical and mechanical engineers ;
ele,;trical repair, re-winding,

contracting and wiring work will be undertaken, and trade

Literature is wanted.
Mr. J. S. Dyas, of 6S, Dawson Streat, Dublin, has been appointed

representative in Ireland for Messrs. H. W. Smith & Co. (1920),

Ltd.
As from March 21st the registered address of the Twigs

Electric Transmission, Ltd., will be 39, Victoria Street, West-

minster, S.W. 1, larger offices having become necessary owing to

increased business.

The London office of the Hart Manofactdrino Co. is now
under the management of Mr. T. C. Meale, who has been with the

company for the past 13 years.

Electrical Utilities, Ltd., are vacating their Victoria

Street offices, and all communications should be addressed to the

works at 1-3, Shelgate Road, Battersea Rite, S.W. 11.

Me. E. Mitchell (hand-made ornamental switcbplates, ic), has

removed to larger premises at 412A, Great Eoiton Boad, Bradford.
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The Esperanto Lamp Co. (manacing director, Mr. F. L.

Strawaon) has been formed to carry on the lamp business of the

London Factors and Airents, Ltd. The ofBoe address will be ;i8 and
39, Parliament Street, London, S.W. 1. The general business of

the London Factors and Agents, Ltd., is unaffected by the change.

Company Llqaidatlons. — Stols Electrophone Co.

C19I t), Ltd.— .\ petition for the winding up has been presented to

the High Court by Messrs. T. B. Browne, Ltd., of 163, Queen
Victoria Street, E.G., and will be heard in London on March 22nd.

SiMPLKX Co.NSTBUCTlON CO., LTD.—A petition for the winding
up of this company has been presented by Mr. J. Murray, of 11,

Suffolk Street, Pall Mall, S.W., and .will be heard by the High
Conrt on March 22nd.

Electrical Indu.stbiks, Ltd.—The first meetings of the

creditors and shareholders were held at the Carey Street Offices of

the Board of Trade on March 9th, when Mr. Warley, Official

Receiver, reported that after satisfying the preferential creditors

and debenture-holder, there would only be a very small margin for

distribution among the unsecured creditors. A resolution was
passed for the liquidation to be left in the hands of the Official

Receiver.

Catalogues and Lists.—Ironclad Switchgear Co..

Ltd., Monton Lane, Eccles, Lancashire.—An illustrated and priced

booklet of various types of ironclad switch and fuse gear.

Messrs. Baker & Hyman, 11 and 13, Portland Crescent,

Leeds.—Four illustrated and priced leaflets dealing respectively

with an automatic scissors-type arc lamp, circular rheostats,

Boissors-type miniature arc-lamp outfit, and standard-type

rheostats.

The Walsall Hardware Manupactdrino Co., Ltd., Able-

well Street, Walsall.
—

" The Grip "—a little magazine dealing with
points in connection with grip conduits and fittings.

Messrs. R. B. Hand & Co., Ltd., 63, High Holborn. W.C.I .—
A well-illustrated and detailed catalogue of portable electric

machinery (flexible shaft drives) manufactured by the R. G.

Haskins Co., of Chicago, for which Messrs. Hand are sole agents in

the British Isles.

The British Thomson'-Hodston Co., Ltd., Mazja House,

77, Upper Thames Street, E.C. 4.—Price-list No. 10.560—

B

(Section I), giving illustrated descriptions of applications of '' Eye-
Rest " indirect lighting.

Messrs. H. C. Slinosbv, 142, 144, and 146, Old Street, E.G.—
List No. 149, illustrating trucks, ladders, barrows, &c., and giving
full details.

Messrs. Thompson & Co., 48, Watling Street, E.C. 4.—Pro-
spectus No. 283 of the Sooiete Genevoise d'lnstruments de Physique.
iUustrating and describing " Rex " single-phase meters.
The Falkirk Iron Co , Ltd., Falkirk.—A leaflet, illustrated in

colour, describing the " Falco " electric iron
;
priced.

Thb General Electric Co., Ltd., 67, Queen Victoria Street,

B.O. 4.—Leaflet No. X 2,389, illustrating and describing " Witton-
M.L. " circuit-breakers of various types. Fully priced and detailed.

Messrs. E. P. Allam & Co., 107 — 109, Gray's Inn Road,
London, W.C. 1.—March stock-list of electric motors for sale or
hire.

Messrs. Vickers-Pettebs, Ltd., Ipswich Works, Ipswich.—
A well-illustrated catalogue (50 pp.) of Viokers-Petters semi-Diesel
crude-oil stationary and marine engines, with numerous views of
actual installations and illustrations of erecting shops, &c. Full
details of the engines are given, and a description of a new electric

starting device.

MassBS. Babcock & Wilcox, Ltd., Oriel House, Farringdon
Street, E.C. 4.

—
" Liquid Fuel Burning for Marine and Land

Boilers," an interesting brochure profusely illustrated by views of
oil-firing installations. The advantages of the system are set forth
as well as full descriptions of applications of the plant to various
types of boilers. Also a list of the principal ports at which fuel
oil may be obtained.

Electrical Trade in Sonth Africa.—According to the
Br'tigh 'and Smith African Export Gazette, the installation of
«lectric tramways ia under consideration in many centres in South
Africa, and the work might be considerably hastened by the enter-
prising effort and advice of local firms holding agencies for British
manufacturers of the plant required. Complete electric lighting
plants, with a capacity ranging from 20 to 1,000 lamps, are being
actively pushed with satisfactory results in all the East African
markets. They include both British and American types.

Proposed British Fair at Bolcarest.—The Rumanian
Press Bureau publishes the following statement:— 'The British
Government has notified the Rumanian Government of its desire to
hold a fair on a large scale at Bukarest, at which goods from
Great Britain and the British Dominions would be exhibited, the
object being to supply Rumania and the other States in the south
of Europe with such goods. Negotiations on the subject between
the two Governments will begin shortly. "

—

Reuter^s Trade Sen-ice
(Bukarest).

Social Events.—About 1 20 members of the staff of the
Osram-G.E.C. Lamp Works assembled at the Cafe Royal on the
11th inst., under the chairmanship of Mr. C. Wilson, managing
director, the occasion being the revival of the annual staff dinner,
and a very enjoyable evening was spent. The speeches were
commendably brief and to the point ; following the loyal toast,
which was proposed by the chairman, Mr. W. F. Franks proposed
"The Firm," and, in the absence of Mr. H. Hirst, Mr. White
replied. The ohairman also replied, remarking that during the war

everyone had become slack, but in the lat^t year or eo, much improve-
ment liad been made ; in future they would all haVe to work harder
than they had ever worked in their lives before ; if they relaxed their
efforts they might go under, but he was ture that if every man did
his best, they would have nothing to fear. Their aim was to find

out what other people were doing, and then try to go one point
better ; the newly inaugurated research department had already
done excellent work, but it was still young, and had a future
before it. When it had had time to get into proper working stride
it would prove of immense value to the whole of the G.E.C.
uodertakings. The rest of the evening was devoted to a pro-
gramme of music and song (excellently arranged by Mr. F. Cole),

Mr. Dion Lane's contributions being particularly appreciated.
During the interval Mr. ,J. F. Jessop, in a few well-chosen words,
proposed " The Chairman," the toast being drunk with musical
honours, and after completing the musical programme, the com-
pany dispersed after having spent a most enjoyable evening.
The fourth focial evening of the Fdiswan Bristol Staff and their

friends was held at the company's showrooms on the 2nd inst.

The annual staff dinner of Messrs. J. H. Holmes k Co.. New-
castle-on-Tyne, wa.s held on Wednesday evening, 9th inst.. when a
large gathering of the staff and branch office managers and agents
from various offices in the United Kingdom were present. Mr. G.
McCluskey, outside superintendent engineer, presided, and the
following partners were present :—Messrs. Alfred Holmes. EUwood
Holmes, Stephen Holmes, and Oliver Holmes. The toast of the
firm was proposed by Mr. T. Carter, chief engineer, and the
amicable relations between the staff and the firm were emphasised.
Mr. Alfred Holmes, the senior partner, when responding, said that
he fully appreciated the loyalty of the staff and their efforts to
make the business a success. A toast to the branch offices and
agents was given by Mr. Stephen Holmes, and this was replied to

by Mr. F. W. Varney, manager of the London branch. Mr. J. G.
Adamson was responsible for the entertainment programme.

Wages Dispute at Liverpool.

—

Trouble is developing
between the Electrical Trades Union and the Post Office authori-
ties over the work of re-wiring the Liverpool General Post Office.

The Union contends that its members should receive the district

rate of 28, 3d, per hour, but it is understood that the Post Office

claims that this work should come under the schedule of rates

paid by the Post Office Engineering Union.

Book Notices.
—" Hydro-Electric Survey of India

:

Second Report on the Water-Power Resources of India." By F. E.

Bull andJ. W. Meares. Pp. 123; 17 figs, -f plates. Calcntta :

Superintendent, Government Printing Office. Price Rs. 1—6 ; or
from Messrs. Constable & Co., London, or other agents for Indian
Government publications.—This Report is referred to in cur leading
columns to-day.

" The Transactions of the South African Institute of Electrical

Engineers." Vol. XII, Part 1. January, 1921. 22 pp. Price 28.

—This issue includes a report of the 12th annual general meeting,
and gives a statement of income and expenditure for 1920 and the
balance-sheet; also discussions on two papers:

—"Notes on Sma'l
Suction Gas Plants,"' and " Power Requirements of Rolling Mills.

'

Combines of Japanese Electrical Companies.—Tokio
will in future be a field of keen competition among several com-
panies for the supply of electric power and lighting. In addition

to the fairly numerous existing companies the Keihin Electric

Power Co., the Kanto Water Power Electric Co, and the Gumma
Electric Power Co. are now being organised. The combined
supplying capacity of these, atd the companies already in

^istence will soon far exceed the demand for the entire city and
neighbourhood, and the question of regulating supply and demand
is being considered by the respective companies as a matter of

grave importance. It is probable that some companies will

eventually combine in order to avoid competition. The Tokio
Electric Light Co. which amalgamated with the Nippon Electric

Light Co. some time ago, recenty amalgamated with the Tone
Water Power Electric Co. The company is about to amal-
gamate with the Tone Electric Power Co., the negotiations

for the combine having now been concluded. By this combine
the Tokio Electric Light Co. will possess the supplying power of

the two companies. In addition, the Tokio Electric Light Co.

being a large shareholder in the Shinetsu Electric Power Co.

controls a large supply of electricity from this source. The
Shinetsu Electric Power Co. has recently amalgamated with the
Xakatsugawa Water Power Co. which will shortly begin its power
house operations, consequently the supplying capacity of the
Shinetsu Co. is expected to increase considerably in the near
future. In these circumstances the Tokio Electric Light Co.

possesses a psiramount position in the supply of electricity in

Tokio and the neighbourhood.
A combine of companies in Kyushu is being planned, but details

are as yet unavailable. It is conjectured that the Kyushu Hydro-
Electric Co. (capital 35,000,000 yen), the Kyushu Electric Light
Co, (capital 18,000.000 yen), and the Kyushee Electric Tramway
Co. (capital 16,000 yen), wUl be amalgamated, and that ulti-

mately the smaller concerns wiU be merged into the combination.—Renter's Trade Service (Tokio).

Copper and Lead Prices.—Messrs. P. Smith .t Co.
report March 15th :—Copper (electrolytic) bars, £71, 208. decrease ;

ditto sheets, no change ; ditto wire rods, £87. £1 decrease: ditto

h,c, wire, lljd,, Jd, decrease,

Messrs. James & Shakespbare report March 16th :—Copper
bars (best selected) sheets and rod, £114, 408. decrease; English
pig lead, £20 10a,, 20a. inore^e on last week's quotation,
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The Scottish Electricians' Strike.—A statement issued

by the Electrical 0outrac''or8' Association with referenca to the
dispute with the employes respectiner wages, explains that at a
conference the employers intimated that, on account of the state

of trad^, they found it necessary to stand fast to their notice

regarding: a reduction of wages, as their experience was that the

public considered the cost of installation work too high, and cOEse-

quently work could not be obtained at the existing rates to afford

employment to the large majority of men in the trade. Shop
notices for the reduction of wages to 2s. per hour for the first full

pay in March were posted. The Union requested a further con-

ference on the matter, and this conference was held on 4th ingt.,

when no agreement was come to.

The Perth branch of the Electrical Trades Union has announced
* that it is prepared to supply direst labour to undertake all

branches of electrical wor.i, including armature winding.
Estimates are given free. Those requiring such labour have been
asked to apply to the Strike Secretary.

Kinematograph Eiectriclans. — Kepresentatives of the

Electrical Trades Union and members of the Devon and Cornwall
Branch of the Cinema Exh'bitors' Association recently met in

conference at Plymouth to open negotiations with regard to " a

card" for kinema operators. The question of wages was one of

the outstanding subjects discussed, a claim being made by the
Union for £.5 5s. a week for operators in " Class A " houses. The
exhibitors opposed on the ground that it was in esce-s of the
ordinary Union rate for electricians in the district—namely, 23. Id.

an hour, which for a week of 48 hours made a wa^e of .€.5.

It was proposed with reference to "Cla^s B" houses that chief

operators should have £4 10s. a week, and that the assistant should

le a non-technical assistant.

A discussion arose regarding the qualifications of operators and
the training of apprentices. Mr. W. J. Corse, a kinema proprietor,

and the head of an important electrical business in Plymouth and
elsewhere, pointed out that many of the operators were not elec-

tricians. He worked for practically all the exhibitors in the
district, and he had seen some of the best machines put into houses
" mucked up '' by inefficient operators within a week. Mr. F. J.

Martin, for the Electrical Trades Union, retorted that exhibitors

could not expect eflicient men unless they paid first-class wages.
Mr. Corse replied that as they paid at the rate of 28. Id. an hour,

which was first-class wages for the district, they were entitled to

expect first-class work.
Mr. Mont Gilpin (Chairman of the Exhibitors) said he was in

favour of Union wages and Unions ; but, on the other hand, he
insisted that if they paid the Union rates for men, they must have
efiiciency. Very often it happenei that men who became assistant

operators started witli no training except such as they got in the
kinemas. As soon as these assistants turned the handle and threw
a picture on the screen—no matter the quality of the picture

—

they immediately claimed to hi firstc'ass opera ors. i

It was ultimately decided that " apprentice operator " should be

substituted for " non-techn'cil assistant.' It had been proposed
that the non-technical assistant shou'd be paid 35s. a week, but
under the new agreement the apprentices are to be paid on a scale

commencing at 15s., and rising by 58. each six months for three

years.

Earlier Posting of Commercial Correspondence.—Repre-
sentations have recently been made to the London Chamber of

Commerce both by the Controller of the London Postal Service and
by the Union of Post Ofiice V/orkera with regard to the extra pressure

and risk of delay in the transmission of postal matter caused by
the accumulation of correspondence in business houses for posting
late in the day. The president and chairman of the London
Chamber has issued a communication to members suggesting after

having male independent inquiry into all the circumstances, so far

as practicable, endeavours should be made :

—

(1) To post letters as soon as they are ready at intervals during
the day.

(2) To arrange for the posting of as much matter as possible at

lunch time each day.

(3) To post, especially, printed matter, statements, invoices, ice.

{i.e., matter coming within the id. rate), before 3 p m., wherever
roisible.

(4) To dispatch other bulk matter (e.g., imitation typewritten
circulars) in the same way.

(5) To reserve for the late afternoon and evening collections only
those letters which cannot be posted earlier.

(6) To avail themselves more largely of the facilities afforded by
private posting boxes under arrangement with the postal

authoritifs.

Uaion of Manafactnrers of Electrical Material in Spain.
—A union of manufacturers of electrical material has been formed,
with headquarters at Barcelona, for the purpose of defending the
interests and furthering the development of the industry in Spain.
The name of the union is Agrupacion de Constructores de Materiel
Electrioo de Espano, and the President of the Cornell is Don J.

de Guillen Garcia.

—

lievter's Trade Serrice (Madrid).

The Leipzig Fair,—The commercial prosparity of Ger-
many was strikingly shown at the Leipzig Fair. The display of
machinery, textiles, porcelain, and other products of German
manufacture gave magnificent results. The first day's sales sur-
passed all expectations. There were 90,000 buyers, among them
thousands of foreigners, including 500 from the Balkans, 8 OJO
from Czecho- Slovakia, and 300 from the United States and
England.

—

Daili/ Mail.

French Lamp Combination.—It is stated that the

Compagnie Thomson- Houston and the Compagnie Generale
d'Eleotricite have decided to transfer their various lamp factories

to tt new French company which is to be formed with the
co-operation of the General Electric Co., of New York. The two
former companies will possess a large interest in the new under-
taking.

Compulsory Trade Unionism.—Fulham Borough Council
Electricity and Lighting Committee recommends that all employe!
under the full control of the Committee be required to be members of

a recognised Trade Union, and that it be a condition of employment
that a per.=on not already a member of a Traie Union at the time of

engagement in or about the Fulham electricity works shall join a

recognised Trade Union within a fortnight of such engagement.

Foreign Trade.

—

February Figures.—The following
are the values of imports and exports of electrical goods and
machinery in February :

—

February, 2 months, 1920.

1921. Inc. or dec. Inc. or dec.

Imports. & & £
Electrical goods, ko. 217,235 -^- 118,629 -f 283,303

Machinery 1,256,862 - 126,567 - 80,628

Electrical machinery 64,062 - 25,258 — 23,258

Exports.

Electrical goods, &c. 1,123,801 -I- 494,554 -H,099,058
Machinery 6,397,929 -1-3,654.692 -1-7,981,591

Electrical machinery 392,526 •+• 259,800 + 531,006

Re-expobts.

Electrical goods, &o. 30,042 + 22,166 -f- 41,062

Machinery 94,703 - 9,572 -»- 42,838

Electrical machinery 3,187 -f- 1,265 + 7,945

Subsidy V. Unemployment' Dole.—A novel proposal is

made with a view to restoring the 'Welsh steel trade, and enabling

it to regain foreign markets. Mr. Llewellyn Carter, general

secretary of the South 'Wales section of the National Federation of

Blast Furnacemen. has sent a letter to all the Welsh employers
urging that steps be immediately taken to obtain Government aid

for the iron and steel industry in the task of recapturing lost

trade. He proposes that the Government be asked to enable the

employers to accept any orders going by providing the difference

between the cost of production and the international selling price,

this form of temporary subsidy to displace the unemployment dole

to the men. Subsidies do not represent the best form of encouraging

trade, but as an alternative to unemployment pay they are worth
discussion.

—

Macliitiery Market.

Demand for Machinery in China.—Electrical engi-

neering in China, which since the Armistice has shown signs of

considerable development, is at present experiencing a spell of

stagnation, says the Xorth China Daily Xews, owing to the

recant drops in erohange. While the cost of machinery is

about 225 per cent, above pre-war figures, it is only recently that

the purchaser in China has suffered from this advance, but to-day,

with exchange as low as it ia. prices show an increase of some-

thing like 100 Iper cent, in taels. The result is that schemes

which were in contemplation, and which would have meant large

orders for the electrical engineering works of Great Britain and
America, show a very strong tendency to remain in abeyance.

There is little doubt that but for the drop in exchange, many of

these schemes would have reached a concrete stage. In the case of

a great many Chinese undertakings the plant is in urgent need of

extension, and not only had these extension schemes been approved,

but inquiry for the necessary machinery was afoot. At the same
time, projects for entirely new undertakings had been formulated

and the capital promised. At the more favourable rates of exchange

this capital was perfectly adequate for the acquisition of the

required plant, but to-day it is no longer so. Aa a conaequence,

many promising schemes appeir to have been dropped, even

though in some cases the machinery ia urgently needed. It is

impossible to say what will be the policy of these concerns.

Up-country correspondents from time to time have had occasion to

comment, for instance, upon the bad quality of electric light

supplies by local companies, and while this ia, doubtless, largely

due to inefiScient management and the indifferent care given to

machinery, a certain amount is to be debited to overloading. It is

to be feared that some such policy may be continued in the mean-

time, in view of the high cost of plant, but it is none the less

cirtain that this will be only a temporary expedient, and that

sooner or later a great number of Chinese concerns must come into

the market for machinery. Just now it is impossible to say how
long they can hold off, but apparently a first essential to their

coming in will be a realisation of the fact that their undertakings

wUl have to be capitalised on a more generous scale than they had

previously prepared fo:.

One feature of engineering which promises to play a prominent

part in the future ia the suction gas plant. A question which

has agitated the Chinese mind considerably is the relative cheapness

of coal and of oil as fuel. And here the fact that coal is to be

obtained locally, which means that its price is not subject to the

vagaries of exchange, ia a point which has received a good deal of

attention on the part of the Chinese. In the circumstances, the

presence of anthracite seems likely to operate in favour of the

suction gas plant, the installation of which has already taken

place in some cases on a comparatively large scale,

—

Renter's Trade

Sen-ice (Shanghai).
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Faraday Hoase Testing Laboratories.—During the ;i2

yeara of its existence the services of Faraday House (the Electrical

Standardising-, Testlnj;, and Traininj: Institution, Ltd., 66, South-
ampton Row, W.C. 1) as a teatinir institution have been
utilised by many more enjiineers and others than it is convenient
to recall. The scope of the work embraces everythinj; that is

supplied by the electrical and associated industries, and anyone can
ascertain rapidly, for a reasonable fee, whether the machinery,
apparatus, or materials he uses are lulfiUinu their requisite

functions. Moreover, the teatine department is kept separate from
the other branch of the Institution's work ; a special staff is

engajjed, and as the Institution does not engjase in trade, it will be

appreciated that it occupies a perfectly independent position.

Faraday House undertakes, inter alia, electrical, mechanical,
chemical, photometric, ka., tests : mathematical calculations and
investig-ationa are also made in connection with electrical

machinery and apparatus, and the laboratories are frequently
requested to make tests upon samples by manufacturers or their

customers. A wide range of instruments may be hired, or a
private workshop rented ; advice and assistance is given to

inventors, and arrangements can be made for the exhibition of

their apparatus or models. Investigations into, and reports upon,
inventions and electrical appliances are made, and the laboratories

are connected with the public electricity supply mains, from which
a constant supply of both d.c. and a.o. at high and low pressures is

available ; a special set has been installed to supply either

single, two, or three-phase energy with a wide range of frequency.

Electrical Goods in South Africa.—In its issue for

February 19th, the Si>uth African Mining aiuJ Engineering
Journal stated that dealers reported a livelier state of things, and
expected within a month to be very busy. Everybody seemed to

be much more cheerful, and a more hopeful feeling was existent
as to the future. As a result of the elections and the settlement
of the labour unrest, many more orders were coming in from the
country and other parts of the Union than had been the case for a
long while. Prices remained unaltered. Materials were coming in

freely, and all lines were well stocked. " Altogether, one gathered
the impression that there w<.a now more spirit, more go, in the
electrical wares business than has been noticed for some montus
past."

Exliibitlon at Gotlienbnrg.—An exhibition is being
arranged in Gothenburg, to take place in 1923, in which many
arts and industries will find a place. The main object of the
exhibition is to illustrate the development of Swedish industry
during the past 300 years. Iron and steel products will play a
large part in the show.

For Sale.—Glasgow Corporation Tramways Department
has for disposal 20 G.E. 52-typ3 25-h.p. traction motors, and
18 B 13 controllers, with various spares. By directiin of the
Disposal Board, Messrs. A. T. & E. A. Crow will offer by auction
on April 7th, at Lemington-on-Tyne, machinery, tools, electric
plant, motors, &c. The Lancashire and i'orkshire Bailway Co.
have for sale one Yates & Thorn compound-vertical engine direct
coupled to a 750-kW Dick-Kerr generator, complete with con-
densing plant, &c. For particulars, see our advertisement pages
to-day.

Halifax Corporation Electricity Department invites offers for
two Babcock and Wilcox water-tube boilers.

Beckenham Urban District CouncU Electricity Department has
for sale one 120-kW BeUiss-Fowler single-phase alternator and
exciter.

UQHTINQ AND POWER NOTES.

Aberystwytli.—Sale of Undertaking.—The Town
Council has agreed, subject to the satisfaction of the Electricity
Commissioners as to the position, financially and otherwise, of
British Properties, Ltd., to the assignment to this company of the
undertaking of the Chiswick Electricity Supply Corporation, Ltd.

Barnes.—Progress of Extensions.—Contracts to the
value of £56,069 have been placed by the Urban District Council.
The engine room and switch room are nearly completed, and it is

hoped to commence the erection of the new generators shortly.
The boiler and economiser foundations have been completed, and
the boiler makers will soon commence erection. Practically the
whole of the coal storage and handling plant has been delivered.

Barrow. — Mains Extensions, kc.— At the Town
Council meeting on March 7th, considerable mains extensions were
approved. The recommendation to share a cost of £500 as expenses
of the joint committee of the proposed Furness, South Cumberland,
and Lancaster area electricity committees was approved, the
amount being divided between the different authorities in proportion
to their rateable values and populations. The meeting approved
the recommendation of the General Purposes Committee that the
Council retain its membership of the Incorporated Municipal Elec-
trical Association, but decline to be governed by the Association
with regard to the salaries of the staff. Approval was also given
to the setting up of a works joint committee as soon as possible for
the electricity works undertaking, and the town clerk and the borough
electrical engineer are to prepare and submit a draft constitution
of this committee. With regard to electricity works extensions,

the committee reported that the engineer had written to Messrs.
Vickers with reference to their power house at Barrow Island, and
had not proceeded with the Backbarrow scheme.

Bexley.—Revision of Term.s Refused.—The Urban
District Council has been endeavouring to obtain a revision of the
agreement under which electricity is supplied in bulk to the Foots
Cray Electric Supply Co., but the latter has replied that it cannot
agree to the Council's proposals, and a?ka for terms under which
the Council would be prepared to supply it in bulk up to 1936.

The engineer advises the Council not to enter into such an agree-

ment, and the entire matter has been referred to the clerk for

advice. At present the supply to the Foots Cray Co. is maintained
at a loss.

Blacltpooi.

—

Xew Supplies.— The electricity depart-

ment has sufficient service work to keep it busy for three months
ahead, and it has been decided not to accept, for the present,
applications for supply which involve extensions of mains, or

wtiere a supply of gas is already available.

Bo'ness. — Bulk Supply. — To meet the growing
demands upon the electricity works, the Town Council has
arranged for a bulk supply to be obtained under agreement with
the Scottish Central Supply Co., subject to the approval of the
Electricity Commissioners, who are to be asked to sanction an
expenditure of £20,000 for converting plant.

Bradford.—Direct Labour Decision.—At a City
Council meeting it was decided that the work of wiring the Cor-
poration houses being erected by direct labour should be carried

out by properly authorised wiring contractors and not by direct

labanr. Mr. Longley said the 50 electrical wiring contractors in

Bradford workcl in very harmonious relationship with the elec-

tricity department, and there was an honourable agreement that,

provided they did not form a ring to keep up prices, the department
would not enter into competition with them in trade. He
suggested also that the Corporation could not wire houses at the
prices at which contractors in the trade could do it. He mentioned
that the necessity for this motion arose out of the behaviour of

direct-labour, general workmen at the Bradford Moor housing site

who threatened to strike when a private firm, by contract, sent its

men to do wiring. The Trade Union leaders had had to intervene
to prevent a strike. Alderman Barber, secretary of the Trades and
Labour Council, protested against what he termed the spirit of the

resolution, and said it gave preference to certain sectioEs of the
community.

Brandon.— Street Lighting. — The Urban District

Council has received a communication from the County of Durham
Electrical Power Distribution Co. stating that, as so many con-

tingencies might arise which would have to be provided for, it

would be an extremely difficult matter to quote a definite price

for converting the present system of street lighting to electric

lighting. It was of opinion, however, that the work could be

carried out at a cost of between £2,000 to £3,000.

Bnrton-on-Trent.— New Plant.— After considering

the purchase of a second-hand 2,000-kW set, or alternatively a new
B,000-kW set. the Electricity Committee has decided to recommend
the latter. This will involve alterations to the station and switch
house. The total cost is estimated at £50,930.

Continentai. — Spain. — The King has received a

deputation which presented to him in the name of the Institnto de

Ingenieros Civiles and the first Congress Nacional de Ingeneria. a

project for the construction of a national system of distribution of

electrical energy prepared by the most eminent technical experts

in Spain. It is proposed to contruct a great system covering the

whole of the country, the total length of the lines being some
6,500 km. The direction of the lines would be determined by the

principal rivers, the great railway lines, in order to facilitate their

eventual electrification, and the most important power producing
and consuming centres. In this system would be incorporated

power derived from water falls and central stations, and the latter

could use ('« situ the coal of inferior quality so abundant in the

country. Every consumer will be able to find power up to

50,000 kW within a distance of 80 km. The cost of the scheme
is reckoned at about 200 million pesetas, which is not a high

figure if it is borne in mind that power would be available at

practically any point in the country at a price less, perhaps, than

five centimes per kWh.— Iteuter's Trade Serrire (Madrid).

France.—M. Millerand, President of the Republic, has made
his first official journey through France in connection with the

great scheme of harnessing the Rhone. He was accompanied by

experts from the departments through which the Rhone flows, and

the gigantic project was explained to him by means of plans.

Speaking at Lyons on March 13th. he expressed the hope that the

scheme would contribute in a striking manner to the renaissance of

France. This is a tremendous work, and includes the harnessing

of the Rhone from the Swiss frontier to the sea, and, when com-

pleted, and electrical pawer is distributed, navigation developed, and

huge tracts of land irrigated, it is prophesied that JVance will have

a national equipment which will compensate her for her economic

disasters in the war. It is computed that her waterfalls will be

able to develop 9,000,000 h.p., the bisin of the Rhone alone furnish-

ing 1,700,000, of which 800,000 can be utilised. The undertaking

is divided into six sections, and the work, which will begin in

1924, will last six years at most. The cost is put at 2,200,000,000 fr.

(about £88,000,000 at normal exchange). Seventeen power stations

are planned, and the energy they will produce will be equivalent to

that obtained from 6,000,000 tons of coal. From the agricultuial
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point of view over 400.000 acres of land will be put under culti-

vation, irrig'ated,-and cleaned, and by the system of harnessing the
river it wUl be possible to begin intensive navigation on the upper
reaches, and between Lyons and Aries, thus creating a wide water-
way which, with the Rhine, wUl connect the Mediterranean and
the North Sea. Financial experts have pointed out that the
annual expenses will exceed by several million francs the receipts,

but, on the other hand, it is argued that the indirect advantage to

the communes and to the State will make up for the deficit. The
State, the towns interested, and certain companies which have
obtained concessions will subscribe to the scheme, the State

guaranteeing the interest on the money, and eventually partici-

pating in the profits. The Swiss Government has given its

approval to the project.

—

Daih/ Telegrujih.

Italy.—The plans have been prepared for the development of

the waterfalls on the Upper Avisio and the Xoce, in the Trentino,
which will benefit Male and the whole of the Valle del Sole. The
water gathered by special plant installed at Peio and Cogolo will be
impounded in a large reservoir constructed at Plan di Palu, and
that drawn by a special plant situated at Pelizzano and at Male
will l)e stored in a second great reservoir at Pelizzano and Mezzana.
Whole fields, meadows, and woods will be displaced to make room
for these two storage lakes. An idea of the extent of the works
may be obtained from the fact that the Pian di Palu reservoir will

have a volume of 38,000,000 cb. metres and an area of 900,000 square
metres. It is estimated that the scheme will yield from 1.50,000 to

180,000 h.p. of electrical energy.
Czecho-Slovakia.—A Bill introduced into the Parliament of

the Czechoslovak Republic prooosing to tax hydro-electric under-
takings has cilled forth the liveliest opposition from owners of

these undertakings. Public meetings have been held, and a

memorial has been forwarded to the Government. The introduc-
tion of such a tax, the memorialists declare, is most harmful,
particularly at a time when, owing to the coal famine, the develop-

ment of the country's water resources is most urgently required in

the interest of national welfare. The amount of the proposed
tax cannot be justified, and its effect will be injurious to the many
struggling industries of the country. Should the tax be persisted

in, the memorial asks for a drastic revision of its amount of

incidence by an oiEcial C'ommissioif to be appointed for the puroose.

The Government's proposal was a iiat rate of 10 heller per h.p.,

and the memorialists submit the following modifications :

—

(1) Total remission of the tax in the case of saw and paper mills,

&c., where its imposition would mean the stoppage of such under-

takings
; (2) a tax of i heller on undertakings with extraordinarily

high foundation and working costs ; (3) a tax of i for under-

takings with more than normal building and working costs

;

(4) a tax of 1 heller per h.p. on undertakings with normal building

and working costs. Certain other stipulations are also put
forward.

—

Tr'ia.

Dnadalk.—Loan. — The manager of the electricity

department reported to his Committee that a further loan of

£2,000 would be required to meet the liabilities due in respect of

new cable and services, a new cooling tower, &c. The Urban
Council approved of the recommendation.

East Africa.—Dak-es-Salaajh.—Progress is being made
with Dar-es-Salaam's electric lighting scheme, which includes

the completion of a large new power station and the relaying of the

main supply lines with necessary feeders and network boxes to

facilitate testing and maintenance.

—

British and South African
Ejpiirt Gazette.

Electricity District.— North-East Midi^ands.—The
Electricity Commissioners give notice that they have further

extended the time within which objections and representations in

connection with the above-named district may be made from the

last day of this month to June 30th, 1921.

Falmonth.—Bulk Supply Negotiations.—The Town
Council has decided not to transfer its electric lighting powers to

Messrs. Herd & Smith, Ltd. The Council is negotiating with the

Cornwall Electric Power Co. for a bulk supply.

ladia.—Extensions at Pondicherry.—H.M. Consul
at Pondicherry (Captain H. G. Tranchell) has informed the Depart-

ment of Overseas Trade that the sum of 65,000 rupees has been
voted by the Conseil General of that place for repairs and new
machinery in the municipal electricity works. H.M. Consul states

that probably most of the equipment will be obtained from
Madras or Bombay.

Japan.— Semi-official Scheme Deferred.—It is

stated that the Government has decided to give up for the present

the proposal to organise a semi-official electric power company in

view of the antagonism shown to the scheme, and the possible

financial difficulties involved. The railway authorities, however,

will go on with their electrification programme, which has been

already drawn up, and will build a power station on the Shinano
River at a cost of 500,000,000 yen.—Heuter's Trade S;ri-ice (Tokio).

Kingstone.—Erection of Poles Banned.—The Urban
District Council has declined to allow Mr. J. H. Langston to erect

electric light standards in the town, as the scheme of the Hereford
Town Council already has been supported. The Council has asked

Hereford when the scheme is to be carried out.

Lancaster.—Proposed Supply to Morecambe.—At a

meeting of the Lancaster Town Council it was reported that

Morecambe Corporation had intimated that, as both authorities

desired to extend their electricity undertakings, ihe C'ommi8siouei<i

had suggested a conference of the two bodies, with a view to

arranging a scheme for the extension of one of the works to

enable both boroughs, and possibly neighbouring townships, to be

supplied therefrom. Morecambe offered to take a supply of

400,000 units per annum from any such extension of the Lancaster

works. The meeting approved the appointment of a Sub-Com-
mittee of the Electricity Committee to meet the Morecambe
representatives.

Lincoln. — Proposed Price Increase.— The Town
Council has applied for permission to increase the price of elec-

tricity from 8d, to Is. per unit, and the quarterly minimum pay-

ment from 13s. 4d. for 20 units to IBs. for 15.

Malvern.—Proposed Electricity Supply.—The Gas
and Electricity Committee is arranging an interview with the

Shropshire, Worcestershire, and Staffordshire Power Co. to discuss the

question of terms under which the company would be prepared to

supply the Malvern district.

Paisley.— Supply Negotiations Ended.— Messrs.

J. & P. Coats, Ltd., have decided to extend their own electricity

generating station at Ferguslie Thread Mills rather than purchase

a supply from an outside source. The decision brings to a close

protracted negotiations between the firm and several local elec-

tricity supply authorities, including Paisley Corporation.

Plymonth.—Loan Sanctioned.—At a meeting of the

Electricity Committee, the town clerk reported that the Electricity

Commissioners had sanctioned the borrowing of the sum of

£20,000 for a period of 20 years for the purposes of a new con-

verter, switchboard, switchgear, &c.

Newcastle,—Reduced Lighting.—In an endeavour to

reduce costs the Lighting Committee has decided to reduce the

city lighting by 40 per cent.

Rotherham.— Proposed Le.v8e of Station.—At a

meeting of the Electricity Committee the town clerk submitted a

letter from the Yorkshire Electric Power Co. asking whether the

Corporation would be prepared to lease its new power station to

the company, subject to a provision ensuring the Corporation a

supply for customers in its area. The Committee recommended that

the application be not entertained.

Rancorn.—United Alkali Co.'s Power Station.—
The new power station of the United Alkali Co., at Runcorn, is a

fine modern building designed to house four 5,000-kW sets, two of

which are already installed. The Metropolitan-Vickers Co. supplied

the h.p. switchgear of the cellular type with duplicate bus-bars

for controlling the main generators and feeders. Eight of the 12

Baboock & Wilcox water-tube boilers are in commission, each being

designed to produce 25,000 lb. of steam per hour at a pressure of

220 lb. per sq. in,

Sheffield.—Proposed Price Reduction.—Owing to the

realisation of a substantial profit upon the undertaking, the

general manager of the electricity department recommends that

the increase of 150 per cent, upon all supplies at the price of 2d.

per unit and under, put into force as from last September, shall be

reduced to 125 per cent, as from the December meter readings.

Stafford.—Loan.—At the monthly meeting of the Town
Council, the Finance Committee reported that the borrowing of

a further £33,800 had been sanctioned, in respect of the Council's

application for £78,000 for the extension of the electricity works.

Steyning.— Special Order.— The Steyning Electric

Light Co., Ltd,, is applying to the Electricity Commissioners for

a special order authorising the company to generate and supply

electricity within the parishes of Steyning, Bramber and Beeding.

Sunderland.—Price Increase Deferred.—The Town
Council has declined to sanction an increase in the tarifif of the low-

pressure network, as proposed by the Electricity Committee. The

matter was referred back to the Committee with an instruction to

circulate a detailed financial statement in support of the increases.

The chairman of the Committee stated that during the past few

months they had spent about £23,000 in connection with the low

pressure supply, and a further £17,000 would be spent in the course

of the next two years for necessary upkeep. Wages had recently

gone up by £1,800, and the Committee felt that the consumer

should pay for what he used rather than that the ratepayers should

subsidise the supply,

Tannton,—Loan.—The Town Council has applied for

a loan of £1,000 for meters, principally for 200 new houses being

built,

Walsall.—Large Mains E.xtension.—The Electric

Supply Committee proposes to make an extension of mains to

Messrs. Harrison's No. 3 pit at Wyrley, at a cost of £14,250.

Whitehaven.—Loan.—The Town Council has applied

for a loan of £1,420 for the purpose of supplying electricity to

Kells, where there are 1 80 prospective consumers.

Worcester.
—Electric Light for Houses.—At a recent

meeting the City Council had before it the question of lighting

150 houses, being buUt under the housing scheme. It was moved

that the laying of electricity mains should be suspended and gas

lighting should be installed. An amendment that the houses

should be lighted electrically was carried after some discussion.
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York.—CouNTr Council and Proposed Station.—The
Agrioaltural Committee of the West RidiDR County Council reports

that it has considered the proposals of the York Corporation to

erect a power station at Linton Lock, and is advised that the pro-

posals as they now stand would be detrimental to the interests of

draining agricultural land and this view has been placed before the

Corporation with a view to such proposals being modified to safe-

guard the interests of the agricultural community.

TRAMWAY AND RAILWAY NOTES.

Anstralia.—PftOPOSED Toowoomba Tramways.—The
second report of the consulting engineer on the proposed system

of tramways for Toowoomba was on practically the same lines as

the previous one. with the addition of a recommendation that a

transmission line be constructed from Ipswich to Toowoomba to

carry electric power from Brisbane, in preference to the establish-

ment of the Council's own power house, as the cost of power
secured from Brisbane would be considerably leas. The cott of the

tramway is estimated at £147,184, and the transmission line, sub-

stations and apparatus at £73,827, making a total of £221,011.

—

Tenders,

Barrow.

—

Inqdiet.—At the Town Hall, on March 10th,

Mr. J. C. Dawes, O.B.E., one of the inspectors of the Ministry of

Health, held an inquiry into the application of the Town Council

to borrow the sum of £6,650 for the purchase of four electric

vehicles for use in connection with the disposal of house refuse.

Evidence was given as to the financial position of the borough, and
it was pointed out that two motor vehicles were at present in use,

in addition to 12 horses and carts, for the removal of house refuse.

It was proposed to have the four electric motor wagons, to dispense

with 10 horses and carts, the cost per ton being about Is. Id. less.

The Corporation possessed a garage suftieiently large to accommo-
date the additional motor wagons, but would have to install further

electric charging apparatus, which, with the adaptation of the

building, was estimated to cost €810, which was included in the

amount required. There was no opposition, and the inquiry was
concluded.

Loss ON Tramways.—At the Town Council meeting on March
7th, the chairman of the Electric Tramways Committee moved the

adoption of the minutes showing that the estimated loss on the

undertaking for the 15 months ending March 31st next, during

which time the Corporation had been the owners, was £15,680,

which was equal to a rate of 9d. in the £. In a long statement the

chairman took the Council back to the time when the Corporation

entered into negotiation with the British Electric Traction Co.,

pointing out that the system was electrified in 1904, and provision

was made for the purchase on clearly defined lines at the end of 7,

14, or 21 years. The matter was considered at the end of the first

seven years, and, after receiving reports from the Corporation

ofiicers, no action was taken. At the beginning of 1919 an agita-

tion arose amongst a certain number of the injiabitants of the town,

and they pressed the Corporation to acquire the undertaking.

The reports of the officers inspecting the system recommended the

Corporation to take advantage of its powers, and purchase, as

they considered the capital cost to the Corporation would be much
less than it would be under the provisions of the agreement at the

end of 21 years. This advice the Council followed, and the under-

taking was purchased as from January Ist, 1920, for the sum of

£96,250.

The Committee regretted having had to increase the fares, and
now having to make this heavy demand upon the ratepayers, but it

felt it was the only satisfactory course to follow. The alternative

would be to carry the deficit forward in the hop? of making it

good in future years, but in view of the uncertainty with regard

to tramway finance, it considered these initial losses should be

dealt with now,

Bradford.

—

One-Man Cars.—Though the Ministry of

Transport recently rejected the Bradford Corporation's application
for power to build a number of additional double-deck railless

cars to replace the existing railed service on three routes—the
idea being to economise by avoiding the relaying of the lines-
sanction has been secured to the reconstruction of the city's

railless car service, so that the cjrs can be run by one man per
car. This, of course, will effect a great saving, and it is hoped
that it will make the railless cars a paying concern. Hitherto
they have been worked at a loss because they are not big enough
to carry the number of passengers necessary to enable them to

pay whilst requiring two men. The railless system, advantageous
as it is in many ways, lost £8,000 last year. The work of recon-

struction is to be commenced immediately. The new design will

be such that passengers will enter and leave by the front platform,
paying their fares to the driver.

Belgian Contract.—On the adoption of the Tramways Com-
mittee's minutes, at a recent meeting of the City Council, the
chairman of the Committee, in reply to questions, agreed that a
tender had been accepted from a Belgian firm for acid steel tram-
way tires, but the firm had written subsequently saying they had
made a mistake, and their quotation had been for basic steel.

The contract had not been re-let to the Belgian firm, and would
not be until the matter came before the Committee and the
Council. It may be remembered that there was a good deal of
controversy locally over this letting of a contract to a foreign
competitor of British firms which tendered, and whose quotations
were considerably higher.

Brampton (Cumberland). — i^urvey for Tkamwat «

Route.—The Cockermouth Electric Power Co. has commenced a

survey of the route from Cockermouth to Southwaite, Wreay,
Wetheral. and Brampton, in connection with a proposed electric

tramway, and with a view to supplying eleotricity to Brampton
and the villages en raute,

Bnrnley.

—

Special Rate.—The Finance Committee, on
March lOLh, decided to levy a special rate of 5d. in the £ for the
Corporation tramways, which last year showed a loss of £12,000.

Huddersfield.

—

Tramway Development.s.—Substantial

development schemes in local constructional work are in contem-
plation by the Tramways Committee. When the new depot at

Longroyd Bridge is completed, it is intended to build tramcira
locally.

L. and Y, Railway.

—

Prcjected Electrification.—
The reconstruction and e'eotrification of the whole of the line on
the Lancashire and Yorkshire system between Southport and
Ormskirk is under consideration. This information was given by
Mr. Edgely, when reporting to the Lathom and Burscough Urban
District Council, on the result of a deputation to Mr. Ashton
Davies, passenger superintendent of the L. A; Y. Railway, a«king for

certain improvements. When the proposed scheme has been
carried out, it will mean that there will be a complete circuit of

electric railway from Liverpool along the coast line through
Formby, returning ria Blowick, Burscough and Ormskirk, where
it will link with the present electrified line from Liverpool to

Ormskirk.

Leeds,

—

New Tramway.—The new tramway and road-

widening scheme for Roundhay Road, under which it is intended to

build a special tramway road separate from ordinary traffic, is

estimated to cost £26,650, and will provide a great deal of work
for the unemployel. In favour of the scheme it has been argued
that the cost of relaying the tramway rails on the existing road
would be £28.000, so that the Committee claims it will save

£2,000, provide work for tl\^ unemployed, and secure a very
important roadway and traffic improvement.

London.

—

Conductor's Power to Arrest.—It was
stated in a case at Old Street Police Court on March 12th that a
tramcar conductor had power under the Tramways Act to arrest a
passenger. In the case in question it was suggested that the con-

ductor was not arresting but merely detaining a drunk and dis-

orderly passenger until he could call a constable. The Magistrate
said the section of the Act referred to seemed to cover power of

arrest.

—

Morning Post.

Paisley.

—

Proposid Sale of System.—The Glasgow
Tramways Committee has received a letter from the Paisley District

Tramways Co. intimating the latter's readiness to negotiate for the
sale of the tramways to the Glasgow Corporation.

Portmadoc

—

Light Railway Approved.—At a meeting
of the Portmadoo Urban District Coimcil it was stated that the
construction of the proposed light railway from Carnarvon to

Portmadoc, ria Beddgelert, had been approved by the Government.

Sunderland.

—

Result of Thbouqh Running.—At a
recent meeting of the Town Council the chairman of the Tramways
Committee (Aid. G. New) presented a report on the experience
gained so far in the new system of through running by the Dis-

trict Co.'s cars over the Corporation route from Graugetown to the
centre of the town. He stated that if through running was con-
tinued it would result in a loss to th; Corporation on the Grange-
town route of £4,000 per annum. The Council decided that
consideration of the matter should be adjourned pending the issue

of a detailed statement to the members.

Wolverliampton. — Proposed Fare Increase.— The
Corporation has decided to apply for permission to raise the fares

on its tramway system, owing to the losses which have occurred
under the present rates. The application rtquires the substitntion

of a maximum' of 1 Jd. per mile for the existing maximum of Id.

per mile.

TELEGRAPH AND TELEPHONE NOTES.

A New Automatic Telephone.—The L.M. Ericsson
Telephone Co , of Stockholm, has held a demonstration of a new
automatic telephone exchange on the Hultman-Erics3on system,
which has been perfected after experiments extending over seven
or eight years. By the new system, operators are entirely elimi-

nated, and every subscribsr, by a simple manipulation, can obtain
connection with any number desired. Large orders for installa-

tions of the new exchange ar-; being obtained from abroad ; among
others, one has been obtained from Rotterdam for an exchange to

serve 5,000 subscribers.— Ilenter'f Trade S'rtice (Stockholm).

Bulgaria.— Press Telegrams. — After March Kith,

Press telegrams will be accepted between the hours of 6 p.m. and
9 a.m. for transmission between the United Kingdom and Bulgaria
at the rate of 2id. per word, with a minimum charge of lOd. per
telegram, aa^s The Times.
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India.

—

Cable Ritbs.—Cable rates from India to

Europe will be increased, as from April Ist, from la. 6d. to 1r. 8d.

per word, aays The Timex.

Telephone Service,

—

Select Committee.—On the 9th
inst. Col. Gibba, one of the Government Whips, placed on the order
paper of the Home of Commons a motion for the appointment of

the Select Committee t3 inquire into the oreranisation and adminis-
tration of the telephone service and the method of makingr charges

;

the Committee to have power to appoint from outside its own body
such persons as it may think fit for the purpose of obtaining
special expjrt or scientific information or advice upon the subject

matter of its order of reference. The followinf; is a list of the
members proposed for appointment to the Committee :—Mr.
Evelyn Cecil, chairman, Major Evan Hayward, Mr. John Hodge,
Mr. Gerald Hohler, Mr. J. Stanley Holmes, Gen. Sir Archibald
Hunter, Sir Evan Jones, Mr. Robert Lynn, Mr. \V. Lane-Mitchell,
Capt. A. H. Moreing, Mr. W. G. Perring, Mr. Alexander Richardson,
Mr. A. K. Rodger, Mr. \V. S. Royce, and Mr. A. E. Waterson. The
Committee met for the first time on Tuesday, and the inquiry is to

be conducted in public.

NioHT Sebvice for Motorists.—The Automobile Association
has installed over 50 sentry boxes along the main roads of the
country, in which are fitted telephones for the use of members.
During the past 18 months members have been provided with
special keys, enabling them to open the boxes and use the tele-

phones at night time, after the A. A. road patrol in charge has
gone off duty. To enable members more easily to locate these tele-

phones after dark, the Association, says the Afanehester Onardian,
has for some months past experimented with systems of illumina-
tion. The first roadside telephone box to be illuminated is that
situated on the Epsom Road, near Ashstead. The Assooiation has
decided similarly to illuminate the telephone signs attached to all

the roadside telephone boxes, except where the boxes are well indi-

cated by public lighting services.

New E.xchanoe. — Following the inauguration of the new
Langham exchange, as reported in our last issue, subscribers on the
old National system connected to the RedhUl exchange were on
the 12th inst. transferred to an exchange with up-to-date magneto
equipment. The change, says The Time.i, is in pursuance of the
policy of reconstruction being carried on in almost all the outer
London exchanges, many of which are being practically rebuilt

and improved by the adiition of new lines.

Trans-Atlantic Cable Parchase.—Speaking on a vote
for £2,672,500 for salaries and expenses of the Post Offioe. including

.
telegraphs and telephones, in the House of Commons on March 14th,

Mr. Pike Pease (the Assistant Postmaster-General), slid the
Government had pirchised from the Direct United States Cable
Co., at a cost of £570,000, a trans-Atlantic cable, for the purpose
of coping with additional Imperial trafflo, and to provide an
alternative line in case of interruption of the Imperial cable owned
by the Government. The purchase price included a stock of cable and
cable stations at BiUinskelligs, Harbour Grace (Newfoundland),
and Rye Beach (United States). To lay a new cable would have
cost about £1,000,000. The cable was transferred to the Post
Office on November 4th last. Laid originally in 1871-5, one-half
of it had since been replaced by new cable. The total length was
3,197 miles.—7>a(7.y Telegraph.

Turkey.

—

Wireless Telegraphy.—It is reported that
the Societe Ridio-Telegraphique Parisienne is neifotiating with
the Imperial Ottoman Bank with a view to the eitablishment of a
wireless post on the bank premises. The same company has
offered to buy the building now used as a police station at Galata
Sari in the centre of Pera, which belongs to the Ministry of
Finance.

—

Renter's Trade Seri-iee (Constantinople).

CONTRACTS OPEN AND CLOSED.
(Tlie date given in parenthetes at the end of the paragraph indicates

the issue of the Electrical Review in which the " Official

Notice'' appeared.)

OPEN.
Australia.—Melbourne.—April 27th. Victorian Rail-

way Commissioners, Spencer Street. Caustic soda primary cells,

complete (Contract No. 33,914).*

May 2nd. Victorian Railway Commissioners. Twelve miles of
"015 sq. in. two-core, lead-sheathed, wire-armoured, 2,200-V cable.*

June 22nd. Victorian Railways. One electric lifting magnet
(capacity i ton), one 440-V motor generator.

June 20th. Supply of 1-ton platform type industrial storage
battery trucks, also battery charging equipment.

—

Renter's Trade
Service (Melbourne).

Brisbane.—March 30th. P.M.G.'s Department. Switchboard
apparatus and parts.'

Morwell Power Scheme. The Electricity Commissioners of Vic-
toria have made certain alterations, alternatives with additions,
to the specifications which will necessitate tenderers cabling any
consequent amendments of their tenders before March Slat. See
our advertisement pajes to-day for further particulars.

Bedford.—March Slat. Electricity Department. Elec-
tricity meters, h.p. and l.p. cables, for 12 months. (See this issue.)

Belfast.—April 25th. Electricity Department. E.h.p.

and l.p. switchgear. (See this issue.)

Belgium.— March 23rd and April 6th. The Socit^te

Nationale des Chemins de Fer Vicinaux, 14, Rue de la Science,
Brussels. Laying of the underground armoured cables required in

connection with the supply of electricity to the Brussels-Haecht line
and the lines in the Louvain section. Particulars can be obtained
for 3 francs from the Services Eleotriques, 48, Rie Montoyer,
Brussels.

Belgrade.— May 1st. The Serb, Croat, and Slovene
Ministry of Public Works. Erection of a power-station, main
conductors and transforming stations in connection with an
electrical scheme at Kostolac for the supply of energy to Belgrade,
Semlin, 4c.*

Dundee.—March 26th. Tramway Department. Twelve
months' stores, including insulated wire, lamps, switches, and over-

head equipment. The Manager.

East Ham.—April 2nd. Electricity Department. L.p.

paper-insulated, lead-covered, armoured concentric cable, with
necessary joint boxes, &o. ; a'so two c.i. lighting feeder pillars. (See
this issue.)

France.—April 5th. The French State Ttiilway authori-

ties. 43, Rue de Rome, Paris. Supply of four 8-ton electric travelling

cranes for the new railway workshop! at SottevUle-Quatre-Mares,
Rens. Particulars may be obtained from the Services Electriques

(1st Division) at the above address.

Halifax. — March 23rd. The Board of Guardian?.
Electrical fittings required during the six months ending Sep-

tember 30th next. Mr. a. T. Longbottom, Clerk, Union Offices,

Carlton Street, Halifax.

Liverpool.—March 19 th. Electrical supplies for West
Derby Union. Mr. H. P. Cleaver, Union Clerk, Union Offices,

Brougham Place, Liverpool.

London.—H.M. Office of Works. April 12th. Supply

of electrical labour-ia-daywork in the Leeds district. (See this

issue.)

Manchester.—April 7Dh. Electricity Committee. High-
pressure steam and water valves ; high-pressure steam and water
pipes, steam receivers, &c. ; weighbridges and automatic coal-

weighing machines ; electric and hand-operated cranes. (March
nth.)
March 21st. L. & Y. Rly. Co. Six months supplies of stores,

including signal, telegraph and electric fittings, and signal, tele-

graph and electric light wires. Specification from Mr. Sharp.

Stores Department, Osiiorne Street, Manchester.

Perth, — ilirch 2lEt. Electricity Department. One
1,000-kW. d.c, geared turbo-generator, with condensing plant.

(March 4th.)

Runcorn.— March 19th. Castner-Kellner Alkali Co.,

Ltd. Construction of light railway and sidings to connect its

works with the L. & N.W. Rly. Co.'s Ruacorn Dock branch.

Lt.-Col. H. F. Sbephena, engineer to the company, 23, Salford

Terrace, Tonbridge, Kent.

South Africa.

—

Pretoria.—May 10th. Municipality.

Switchgear. Tenders, marked " Electric Light and Power Depart-

ment. 1920 Extensions, Contract No. 5," to Deputy Town Clerk,

Municipal Offices, Pretoria, on May 10th. Deposit, five guineas.

Further pirticulars m-iy be obtained from the general manager of

the Electric Light and Power Department, or from the consultiug

engineer, Mr. G. M. Clark, 40-42, Meischkel's Buddings, Johan-

nesburg.
Johannesburg.— March 30th. Municipal Council. Forty

50-h.p., 500 to 600-V tramcar motors. Tenders to Town Clerk,

Municipal Offices, Johannesburg."

Urnguay.

—

Monte Video.—March 29th. State Power

House. Single and three-phase meters.*

Wimbledon.— March 29th. Electricity Department.

Annual contracts for cables and conduits, joint boxes and jointing

materials, transformers, meters, &c, lubricating oUs. (March 11th.)

Worksop.—April 6th. Electricity Committee. E.h.p.

and l.p. cables ; e.h.p, anl l.p. switchgear ;
transformers

;
500kW

rotary or motor converter. (March 11th.)

' A copy of the specification, &c., can be consulted at the Depart-

ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Belgium.—^Ten firms submitted tenders on March Ist to

the municipal authorities of Antwerp for the supply and ereotion

of an electrically-operated pump for the No. 7 dry dock at the

Lefebvre basin. The lowest offer, 21,645 fr., was that of the

Sooi^tede Construction Eleotrique de Belgique, of Brussels,
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London.—L.C.C.— Highways Committee. Accepted.

10,000 track insulators.

Bullers. Ltd. (ttrco|)twli ..

Park Royal EnRincerhit: Works, Ltd.

R."a. Hnldsliaw & >3an
.'.'

altorllativ

£037 10 vei l.UOO
BM7 10
67.'')

NM „

Ha.mmri(smith.—Electricity Committee :

—

AircoolcT for use in connection witli the 10,00D-kW turboalteinator,
£1,175.—C. A, Parsons & Co., Ltd. (recommended).

Boiler feed-pump, f2<):l.-G. ,<: J. Weir, litd. (acc»pted).
2,000 yd. -05 sq. in. and BOO yd. -i sq. in. l.p. rable, £834.—Haokbridge

Cable Co., Ltd. (reconimended).

Sheffield.—The Corporation has placed an order with
the Leeds Steel Works for 1,000 tons of rails for the tramways at

£24 per ton.

Sanderland.

—

Corporation .

House servicf cable.- EnHeld Ediswan Cable Works, Ltd.
Section pillars.—Henley's Telegraph Works, Ltd.
Eh p. switchgear.—Ferguson, Pailin & Co., Ltd.
E.h.p. joint boxes.—W. G. Farrow.

Tramways Department :
—

Riidinl truck, £90.-1. G. Brill Co.

Weymouth.

—

Town Council.

Worthington-Simpson, Ltd.—Air and force pumps for turbine, £794.
A. Curtis—Electric welding repairs to boiler, £88.

Wolverhampton.—Electricity Committee.
E.h.p. and l.p. cables for 12 months. --Callender's Cable and Construction

Co., Ltd.
Repairs to transformer, £228.—British Electric Transformer Co.. Ltd.

FORTHCOMINQ EVENTS.

llsUtation 0( Mecbanical EnSineers.—Friday, March 18th. At the Institu-

tion, Storey's Gate, S.W. At 6 p.m. Paper on "Contact Pressures and
Stresses," by Prof. E. G. Coker, F.R.9., Mr. K. C. Chakko and Mr. M. S.

Ahmed.
Boyal Institution of Great Britain.-Saturday, March 19th. At Albemarle

street, W. At 3 p.m. Lecture on ""Electricity and Matter," by Sir
E. Rutherford, F.R.S. (Lecture III.) i

Boyal Society of Arts.—Monday, March 21st. At John Street, Adelphi,
W.C. At 8 p.m. Cantor Lecture : "X-Rays and their Industrial Applica-
tions," by Major G. W. C. Kaye.

Faraday Society.—Tuesday, M«rch 2'2nd. At Burlington House, Piccadilly
W. At 8 p.m. Ordinary meeting.

iostitntion of Electrical Engineers.—
Liverpool Sub-Centre.—Monday, March 21st. At the University,

Liverpool. At 7 p.m. Paper on "Electric Driving in the Paper Mill on
Heat-economy Lines," by Mr. A. B. Mallinson.

North-Western Centre. — Tuesday, March 22nd. At the Engineers'
Club. .\t 7 p.m. Paper on "The Long-Distance Telephone System of
the United Kmgdom." by Sir William Noble.

South-Midiaod Centre (Students' Section).- Tuesday, March 22nd.
At the University, Birmingham. At T.iiO p.m. Paper on " Prime Movers
in Small Power Statioos," by Mr. H. E. D. Carter.

Institution of Engineers and Sliipbuilders in Scotland. — Tuesday.
March '22nd. At aa, Kimbank Crescent, Glasgow. At 7.30 p.m. Paper on
"The Dalmarnock Power Station," by Mr. R. B. Mitchell.

Institute of Railway Signal Engineers (Incorp.).—Wednesday, March 23rd.
At the Midland Grand Hotel, St. Pancras. N.W. At 6 p.m. Paper on
" Fundamental Calculations of a.. Track Circuits," by Mr. D. C. Gall.

Manchester Wireless Society. — Thursday, March '^ith. At the Man-
chester College of Technology, Sackville Street. At 7.30 p.m. Lecture on
" Direction Finding," by Mr. J. HoUingworth.

Edinbargh Electrical Society.—Friday, March !5tb. At the Philosophical
Institute. At 8 p.m. Paper on "Automatic Telephones," by Mr. W.
Leithead.

Manchester Association of Engineers. — Saturday, March 26th. At the
Memorial Hall, Albert Square. At 7 p.m. Annual general meeting. Paper
on "Fire Extinguishment by Mechanical and Other Means, including
Sprinkler Installations," by Mr. J. T. Clarke.

NOTES.

Electrolytic Calcinm.—At the annual general meeting
r)f the Institute of Metals, on March 9th, a paper was read by Mr.
P. H. Brace, of East Pittaliarg. U.S.A., in which he (jave a brief

historical survey of the development of the metallurgy of calcium
and described a type of apparatus developed by him for the manu-
facture of the metal, which is obtained by the electrolysis of fused

calcinm chloride. The electrolyte is first melted by means of an
alternating current ; when a small pool has been formed, direct

current is switched on. and as the metal deposits on the cathode,

the latter is slowly withdrawn from the bath. Further deposition

takes place on this calcium, which itself is withdrawn at such a

speed that a continuous rod of the metal is formed. A summary
of the more important uses of calcium, including the preparation

of certain aluminium alloys, is given in the paper.

Directional Wireless at Sea.—Marconi's Wireless Tele-

graph Co., Ltd.. has brought to our notice the case of the crew of

the British steamship Fatmd Head which was recently instru-

mental in rescuing the personnel of the Norwegian steamer
(hitaneda in the North Atlantic, off Newfoundland, when all hands
would have been lost but for the use of the new wireless direction-

finding apparatus. A heavy gale had left the Ontaneda drifting

helplessly with broken-down engines, and a list of 50 in a heavy
sea. Her captain sent out "SOS" signals for help, but in the

thick weather he C3uld get no observations of sun or stars, and had
to estimate his position by dead reckoning. His calculations proved
to be 90 miles out. Whilst several vessels which went to his

assistance were eteaming abont near the position given without
finding a trace of the Ontaneda. the Famul Head, by means of her

Marconi direction-finder, discoverei the true position of the doomed
ve)ael. She was nearer to the Fa mid Iliad than to the ships

which had originally steamed to her assistance, and Captain
Finlay proceedid to the spot where he calculated the Ontaneda to

be. The wireless direction proved to be the correct one, and the
distressed sailors were rescued just in time.

Safety First !—According to the N.E.L.A. BulM'oi, the

Safety Committee of the Northern States Power Co. of Minnea-
polis is waging a vigorous campaign in the interests of safety.

The Committee is not only bringing the attention of the employes
to the dangers which exist in their work, but is also drawing
attention to risks encountered while going to and from work
and w.tys of guarding against them. Bulletins are issued each
month to drive the safety message home to the employes. One of

these gives the following :

—

Famous Last Words.
"I wonder if it's alive .' I'll touch it and sec."
" Listen ! That's the train whistle. Step on it and we'll try to

get across."
" They say these things can't explode. I'm safe lighting this

match."
" I wonder whether this rope will hold my weight .'

''

" I don't need rubljer gloves to pull this dead wire out."

Problems of Unemployment.—In the Journal of the
Royal Society of Arts for Marcli 11th a paper on this subject,

whic*! was read before the Society on February 8th, by Mr. E. C.

de Segundo, A.M Inst.C.E., is printed.

The author points out that the problem of unemployment ha«
descended to us from the remotest antiquity, and is of world-wida
interest ; every country is vitally in need of commodities which
it cannot produce, yet unemployment threatens to increase
throughout the whole world, except in Germany. Capital and
Labour are in themselves inert (though necessary) factors in the
prodoction of wealth i the vitalising factor is directive ability,

which is a form of capital owned by every intelligent being.
Present-day unemployment is due to the rise of prices of com-
modities beyond the purchasing power of consumers, and increase

of production will not, of itself, reduce our unemployment—the
commodities produced must be offered at a price that will

compete with that at which other producsrs offer them. The author
condemns the continuance of the E.P.D. after the war as a disastrous

error on the part of the Government, which led to economic
instability and withdrawal of credit from industry.

Labour also is to blame for laok of foresight, and the disconrge-
ment of efiiciency. Incidentally, the author points out that '' a
tax of 6s. in the £ on earned income is virtually the equivalent of

tivo dai/s' forced labour per (cefA." Key industries should be
permanently protected from foreign competition, and research

should be encouraged. 'With regard to the reform of social con-

ditions, while Socialism is a beautiful ideal, it has always failed in

practice ; the only thing that will prevent social disintegration

is the more rigid observance of the moral law, which should be

inculcated by a rational system of education. Both workers and
employers have failed to appreciate t he situation, and the remedy for

their failure lies in their getting to know one another better.

Every worker, in whatever clasi, should first qualify as a citizen ;

he should be rewarded in proportion to the services he renders, and
the scale of remuneration should be based upon the character, as

well as the extent, of his services ; these conditions fulfilled, the

ini?U9trial army is analogous to the military army, and should be

maintained during slack periods by some form of insurance ; but
this industrial army should be confined to British working men.
The Trade Unions should insist upon the maintenance of a proper

standard of efficiency, ability, and moral character as a condition

precedent to membership, i'o cope with the perils of the day, we
should disperse the atmosphere of mistrust between employer and
employed : condemn the abuse of confidence in trade ; enforce the

law against perjury ; and foster the dissemination of sound, healthy

moral principle.

In the discussion, the chairman (Mr. G. J. Wardle) pointed out

that the author's proposed " industrial army " constituted a revolu-

tion in industry—a revolution which the Labour Party had proposed

in the " Right to Work " Bill.

Mr. John Baker denied that Labour had abused its power with
regard to wages during the war

;
prices went up, and wages

followed prices.

Prof. J. A. Todd ascribed the trade slump to the beginning of

the fall in prices a year ago, which caused consumers to hold back

for a further fall. The " industrial army '' system opened the door

to obvious abuses. Mutual knowledge between employer and

employed would go far towards producing a friendly settlement.

Educational.— Pi'of- J- A. Fleming, M.A., D.Sc, F.R.S.,

is to deliver a course of six lectures, commencing on April 27th, on
" Wireless Telegraphy and Telephony by Continuous Waves." The
lectures are to be given at University College, London, and the

course is open to both members and non-members of the University.

The fee is two guineas, and tickets can be obtained from

Dr. W. W. Seton, University College, Gower Street, W.C. 1.

New Electrical Caulking Apparatus.—M. Gunnar Nord,

the Stockholm shipbuilder, has invented a new electrical apparatus

for caulking ships and houses, which carries out the work entirely

automatically and in a tenth or fifteenth part of the time required

to perform the same oiieration by manual labour. The invention is

being exploited by the Stockholm lawyer, M. Herman Sundins.

—

Beuter's Trade Service (Stockholm).
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Water Power In Italy.

—

Under the auspices of the

University of London, a series of six advanced lectures is being-

delivered by Prof. Luigi Luigeri, D.Sc, M.Inst.C.E. (Professor of

Hydranlio Construction in the University of Rome), upon " Recent

EnsrineerinK Works in Italy." On March 11th the lecture was
devoted to a description of hydro-electric construction. Prof.

Luiggi said that prior to the war the aim of Italian hydro-electric

engineers was to secure large volumes of water rather than high

heads. Daring and since the war, however, the necessity for

economising in materials led to the adoption of higher pressures

and the use of smaller pipes and turbines. To-day, heads of

2,500 ft. were of common occurrence, and there were many instal-

lations in which a head of 3,000 ft. was in use. Hydro-electric

plants, in the face of low interest obtained from Government
bonds, &o., were considered a good and sound investment yielding

6 or 7 per cent, regularly. Hydro- electric power was an absolute

necessity to the economic life of Italy, owing to the price of coal

being from 15 to 20 times the pre-war rate. Most coal-using

works, blast furnaces, kc, had been forced to shut down, and this

led to the reaping of a rich harvest by users of electric furnaces.

The lecturer gave numerous details regarding the rainfall and

other factors in various districts of Italy, and deseiibed the

construction of canals, dams, and pipe lines, illustrating his

remarks with a large number of excellent lantern slides. Apart
from their efficiency, these works conform to the canons of archi-

tecture ; as the speaker eaid. when millions of lire have been spent

upon construction, the engineers feel that the expenditure of

another half-a-million lire, to secure a certain amount of beauty,

is not waste.

The lectures, which are being held at the Institution of Civil

Engineers, conclude to-day.

The Proposed Engineers' Club for London.—Since the

meeting of the Provisional Committee on February 10th, the

Executive Committee which was then appointed has been con-

sidering the questions of rules and membership, housing and
finance, with a view to placing concrete proposals before a genersil

meeting of the supporters of the scheme, which will be convened

when the Committee's report is ready. In the meantime there is

no slackening in the interest manifested in the subject by

prospective members ; the number of applications received by Mr.

Edmund L. Hill, hon. secretary (39, St. James's Street, S.W.I), has

long passed the thousand mark. It is very desirable, for the

guidance of the Committee, that everyone who contemplates

joining the Club should signify his intention as soon as possib'e.

A provisional application form has been printed, and is being

widely distributed ; we suggest that those who intend to become
members should each obtain a supply of these from the hon.

secretary, with a view to securing the adhesion of their engineering

friends to the scheme.

Hydro-Electrotechnics in France.—The city of Toulouse

has signed an agreement with the University to place at the dis-

posal of the latter the falls of the Bauluve on the Garonne ; a large

area of land near the Castle has also been placed at the disposition

of the University for the purpose of setting up a hydraulic

industrial laboratory. The building will be erected so as to serve

as a permanent exhibition or museum of hydraulic technics. This

institution will have a beneficial influence throughout this region

of France. The Electroteohnical Institute of Toulouse has made
an agreement with the SociOte Hydrotechnique de France, whereby

the work of carrying out tests of the hydro-electric stations in the

Pyrenees and the region of the Massif Central will be done by the

Institute. The Ministtr of Public Works has also committed to

the same Institute the execution of important hydraulic researches.

These commissions render indispensable the erection of a laboratory

with available hydraulic energy and a considerable quantity of

water. The Toulouse Hydroelectric Institute was founded in 1907

and has at its head Prof. Carmichel.

Water-Power in the United States.—A proposed plan

to develop about 600,000 kW in water-power on the Delaware

River, at a total cost estimated at S200,000,000, has been announced

by Mr. Paul T. Brady, of the Weatinghouse Electric and Manu-
facturing Co. Active work will be commenced as soon as

authorisation is received from the Federal Water Power Com-
mission, The plan calls for the construction of four dams, with

an average head of 80 ft. The total power capacity of these dams
is estimated at about 500,000 kW at normal high water. In

addition a steam-power plant with a capacity of 100,000 kW will

be erected somewhere in New Jersey in order to supplement the

hydro-electric plants during seasons of low water. If present

plans are carried out, the steam-power plant and two of the hydro

plants will be in operation by January 1st, 1923.

Applications for permission to use water power filed with the

Federal Power Commission at the end of January numbered 168,

totalling 16 million h p., of which 2-i millions were in conflict,

leaving a net total of 13^ millions. The power involved is about

27 percent, of the estimated maximum potential water power of

the country and 57 per cent, of the minimum. By far the largest

project is that of the Southern California Edison Co. in the Grand
Canyon of the Colorado River, in three stages, aggregating

3} million h,p.

Electricity as Scapegoat.—A correspondent of the

Electrical World protests against the common practice of attri-

buting fires which occur in buildings in which electricity is

installed, to " crossed wires." The writer states that he knows of

a case where this reason was assigned to an outbreak of Are when
the affected building waa not wired at all. There is also a

tendency to ascribe fires in this country to electricity, when the

cause is not apparent. The practice is grossly unfair.

New Copenhagen Atomic Research Institute.— On March
3rd a new section of the Danish University was opened, under the

title of the Atomic State Institute, for the study of atoms as distinct

from the study of experimental physics, now being carried on at

the Technological Academy. Prof. Niols Bohr, Principal of the

Institute, explained that ways would be opened for entirely new
research and, pressing an electric button, he disclosed an arrange-

ment by which the colours of the spectrum were projected from

a platinum wire through plates of glass. It was, he said, by means
of these colours that the secret of atoms was being studied. The
Rector of the University spoke of the Institute as a model organisa-

tion in international science.

—

Birmlniiham I'osf.

Hydro-Electric Works in Bavaria.—The conclusion has

now been reached by the Government of Bavaria that it will be

impossible to bring to a conclusion the proposed Bayernwerk— one
of the State works for the supply of electricity in Bavaria

—

without also having recourse to private capital. It is estimated

that the expenditure on this hydro- electric works would amount to

5CO,000,000 marks under existing circumstances, which sum it

would be impossible for the State to raise. As a consequence, a

Bill is about to be laid before the Bavarian Diet to authorise the

conversion cf the Bayernwerk into a joint stock company, with a

share capital of 100,000,000 marks, which will be fully subscribed

by the State, while the amount of 400,000,000 marks is to be issued

in the form of a loan to be guaranteed by the State. The loan is

to be raised on the same terms as the loan issued for the Walchensee
works and the middle Isar, and the hope is entertained in Govern-

ment circles that the emission will find a favourable market,

provided that the company is formed as quickly as possible.

Service Notes.—As a temporary measure, until sufficient

submarine detector ratings have been trained, says Tlie Times, the

Admiralty announces that wireless ratings may be employed on

hydrophone duties in submarines " as a special case." The ratings

selected will be given a short course of hydrophone instruction at

Portland, and may receive the allowance of 3d. a day as detectors,

second class, while actually employed in submarines as qualified

listeners.

The Supplementary Admiralty Orders for March, issued on the

12th inst., show that a revised scheme for the Royal Naval Reserve

and the Royal Naval Volunteer Reserve has been approved. The
latter, says 'f/ie Times, will be composed of seamen, signalmen,

wireless telegraphists, engine - room, electrical, and ordnance
artificers, motor mechanics, artisans, writers, and victualling

ratings. Enrolment in the R.N.V.R. will be for four years, and
during that period every rating will do 42 days' training, including

1 4 days at sea. Pay, when called out or during training, will be that

of the corresponding ratings in the R.N., and marriage allowance

will be made. Certain bounties for out-of-pocket expenses will

also be allowed.

Electric Supply Cricket League.-We are asked to

announce that it is hoped to start matches in connection with the

Electric Supply Cricket League during the forthcoming season.

The League is confined to electricity supply undertakings within

10 miles of Charing Cross. Full particulars regarding member-
ship, &c., can be obtained from Mr. A. W. Seabright, the hon.

secretary, at 19, Cadogan Gardens, S.W.
The League had to suspend its activities during the war, but it

is hoped that there will be an accession of clubs to the League
this season.

Appointments Vacant.— Relief charge engineer and
junior charge engineers, for the Newport Corporation Electricity

Department
;
permanent way foreman, for the Colombo Electric

Tramways and Lighting Co. ; shift engineer, for the Doncaster

Borough Electricity Department ; charge and shift engineer, for

the Borough of Trent Electricity Department. See our advertise-

ment pages to-day.

INSTITUTION NOTES.
Institution of Electrical Engineers.— Sommee Meeting.--

We have already announced that a summer meeting of the Insti-

tution will be held at the Scottish Centre (at the invitation

of the Committee of that Centre, of which Mr. J. E. Sayers

is chairman), from June 7th to 10th, and we are now able

to outline the provisional programme. On Tuesday, June 7th, a

visit will be paid in the morning to the Corporation generating

station at Dalmarnock, preceded by a paper by Mr. R. B. Mitchell,

describing the station. In the afternoon visits will be paid to the

shipyard of Messrs. John Brown & Co.. Ltd., Clydebank, to the

Cljdes Mill power station of the Clyde Valley Electric Power Co.,

and to other works ; there will also be an excursion by road to

some of the Glasgow Corporation's reservoirs. In the evening a

public function will be held at Glasgow. On Wednesday morning,

June 8th, a paper will be read at Glasgow University, by Prof.

Magnus Maclean, on ''The Hydro-Electric Resources of the Scottish

Highlands." During the first part of the afternoon the works of

Messrs. Babcock & Wilcox, Ltd., at Renfrew, will be visited, after

which, by the invitation of the firm, an excursion by steamer on

the Firth of Clyde wUl occupy the rest of the afternoon and

evening. The last two days of the meeting will be devoted to a

West Highland excursion ; on Thursday, June 9th, a start will be

made from Glasgow, at mid-day, for Fort William, where the night

will be spent, and next morning, Friday, June 10th, members will

proceed by steamer to Kinlochleven, where the British Aluminium
Co.'s hydro- electric installation will be inspected. A return by

steamer during the afternoon to Oban will conclude the meeting.
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liEuliet are cordially invited to take part in the meetinp, and appli-

cation for tickets should be made to the Secretary of the Institution,

1. AlDemarle Street, W. 1, not later than March 28th.

Magnetic Soscrptiiultty ok Low Obder.—Prof. E. Wihion
delivered the last of his lectures (see p. 241) of our February 2Bth
issue) on the above subject to the members of the Institution on
the 10th inst.

III. Practical Applifalions. — At the present time so far as

actual bulk is concerned mapfnetite is of the first importance,
but mag^netic separation has found applications in other direc-

tions. In 1914, in Northern Xorway, about 2,200,000 tons of

ore were dealt with, yielding: 900,000 tons of concentrates. At
Mineville, New York State, U.S.A., about 1,200,000 tons of ore were
dealt within 1916, and in 1917 in Sweden 2,500,000 tons of ore,

yieldinK 1,100,000 tons of concentrates, were recorded. Of ourse,
theEe fljfures do not refer to such important applications cs the
separation of wolfram from tinstone ores, or the separation of

mona/.ite for use in the gas mantle industry.

The lecturer exhibited tables giving the susceptibility values of

minerals to be separated, together with those which are important
and most likely to be met with.
The susceptibility of even low-grade magnetite, which may be of

the order 01, is still so high aa to overwhelm that of any other
rooks. It is largely associated with apatite, which has a small
negative susceptibility and which gives rise to trouble, not from a

magnetic standpoint, but because it takes the form of an impalpable
powder and adheres to the magnetite most tenaciously. Its

removal has to be specially dealt with by washing or by air-blast,

as the case may be. In the separation of wolfram ore from tin-

stone there is none too large a margin in favour of the wolfram
ore. A great iield is open for treatment.
The deposit in which monazite is found contains amongst other

minerals ilminite and zircon. This is a case of double separation,

the ilminite being extracted by a weak field, and the monazite by
a strong field, the zircon going forward as a non-magnetic
mineral. Great care must betaken, if grinding of the ore has to be

resorted to, that the zircon, which is very hard, is not rendered
magnetic by minute traces of iron.

In the separation of spathic ore from zinc-blende or copper
pyrites, there is a fair margin in favour of the former, and there
is scope for treatment.
The separation of franklinite from zinc-blende was one of the

early problems solved by Wetherill Specular ore when occurring
with magnetite, as in the Norwegian schists, involves a double
separation, the magnetite being first removed by a weak field, and
the hematite by an intense field.

A great deal of ingenuity has bean spent upon the construction
of the machinery used in magnetic separation. In the case of

magnetite, the preliminary rough dry process (Wenstrom or
Groadal) i^ followed by either a dry or wet fine separation. The
Edison separator is an example of the dry process, and that of

Groadal is extensively used in wet separation. In the case of

feebly magnetic materials, e.;i., monazite, the double separators of

Wetherill, the Rapid Magnetting Machine Co., or Humbolt, are
available.

Wireless Section.—At a meeting of this Section of the
Institution on March 16th, a paper by Mr. G. Stead, M.A., on the
" Effect of Electron Emission on the Temperature of the Filam;nt
and Anode of a Thermionic Valve," which was communicated by
Prof. Sir J. J. Thomson, described experiments which were carrii d
out in the Cavendish Laboratory in May, 1918, and which were
undertaken on behalf of the Wireless Telegraphy Department of
H.M. Signal School, Portsmouth. The paper, which was published
with the consent of the Admiralty, explained that the temperature
at any point on a tungsten filament which was emitting electrons
was altered by the passage of the emission current through the
filament, and also on account of the latent heat of evaporation of

the electrons. An account was given of some direct measure-
ments, made with an optical pyrometer, of the distribution of

temperature along an emitting filament under various conditions,

and it was found that whtn the negative end of the anode battel y
was connected to the negative end of the filament battery the dis-

tribution of temperature along the filament became increasingly
unsymmetrical aa the emission current increased, the negative limb
being hotter than the positive limb at a given diatance from the
lead. In the particular filament employed in the experiments it

was estimated that the total electron current from the filament
increased by 35 per cent, when th? emission amounted to 11 per
cent, of the current from the filament battery. An account was
also given of some measurements of the tempera';ure of an anode
which was undergoing electron bombardment, showing the relation

between the anode temperature and the number of watts dissipated

by the anode per sq. cm. of surface.

At the same meeting Dr. W. H. Eccles, vice president, and Miss
W. A. Leyshon, B.Sc, presented a paper dealing with " Soire
Thermionic Tube Circuits for Relaying and Measuring," the first

part of which was concerned with some methods of measuring the
voltage factor of a triode, and with circuits arranged for voltage
amplification in which the full value of the voltaire factor could be
utilised. In the ordinary method of uiing a triole as a voltage
amplifier, a high resistance was included in the anode circuit,

and the variations in the p.d. across the resistance resulting

from variations in the grid potential were utilised. The authors
showed that a diode could replace the resistance or impedance in a
voltage amplifier, with a resulting increase in the sensitiveness of

of the latter. The second part of the paper dealt with some
•nethods of detecting very light contact between two conductors

;

and the third part described triode circuits in which very small
,\novemeuts of a conductor could be made evident. It was pointed

out that the experiments recorded in the second and third parts of

the paper might form the basis of relays which could be actuated
by extremely feeble currents or slight movements of conductors

;

the possibilities of the apparatus were many, and it might add
appreciably to the ever-growing variety of uses to which the

thermionic valve might be put.

Barrow and District Association of Engineers.— At a meeting
of the Association on March 11th, Mr. T. A. Sedgwick, A.M.I. E.E.,
read a paper on " Electric Furn.aces." Tie said that the war was
responsible for an enormous increase in the number and tonnage of
electric fumacea in each of the countries affected. Previous to

1914, the greater part of the alloys were imported, and when those
supplies were interrupted, the steel manufacturers were compelled
to take up their production. At the time of the armistice, their yearly
output of alloys exceeded 10,000 tons, an output which met the
whole country's requirements. It could be said that th'! number of

furnaces installed in this country was not less than 150 with an
aggregate capacity of 120,000 kVA.

Edinburgh Electrical Society.—At the Apprentices' Night, held
on March 1 1th, competitive papers were read by Messrs. Bee,
Clunie, and Mercer, the respective subjects being " Measuring
Instruments, "

" Small Motors, " and " Country-House Lighting."
The papers were much appreciated, and the decision as to priz3

will hi announced later. At the next meeting of the Society, to

be held on March 2.")th, Mr. Leithead will give a lantern lecture on
" Automatic Telephones."

Chelmsford Engineering Society.— On March 3rd. Mr. L. D.
Hill read a paper oa 'Direction and Position - Finding by
Wireless." The author dealt with the history and principles

of direction finding in detail, the lecture being fully illustrated by
numerous lantern slides and a film showing a demonstration of
position-finding from three land stations during an aeroplane
flight from London to Brussels. Reference was made to the very
important part played in the war by British direction-finding,

which far aurpaased the efforts of enemy countries.

Institution of Railway Signal Engineers (Inc.).—The next
meeting will be held at the Midland Grand Hotel, St. Pancras, on
March 23rd, when a paper by Mr. D. C. G,all, entitled " Funda-
mental Calculations of ac. Track Circuits " will ba read and
discussed.

Manchester Wireless Society.—At a meeting, on February
23rd, Mr. P. G. Thomason, late of the Royal Naval Reserve,

lectured on "Aerials." .Vfter explaining the purposes of an aerial, and
describing the early designs of Hertz and those of Sir Oliver

Lodge, and the long vertical wire of Marconi, the lecturer

enumerated the types of aerial in use to-day. The directional

effect of aeriaia was explained, and the types of aerials in use at

the big wireless stations, such as Clifdeu, Poldhu, and Carnarvon,
were desciibed in that connection.

Royal Artillery Institution Mr. H. F. Trewman, chief instructor

in the electrical branch of the Ordnance College, lectured, by the
aid of diagrams and lantern slides, on '' Wireless Telephony," at

the above-named Institution, at Woolwich, on March 8th.

OUR PERSONAL COLUMN.
The Editors inviti eUotrioal onginetrt, wh»th$r oonntoUd u>U\ tht

tiohnioal or the commercial tide of tht pro/estion and indtutry,

alto eUotrio tramway and railway offioialt, to keep read&rt of the

EliEOTBIOAIi Rbview potted at to their moveTnetUt,

FoLHAM Boroujfh Council Electricity and Lighting Committee
recommends that the basic salary of Mr. N. A. Chester!'. eld,
chief clerk in the electricity department, be increased as from
April 2l8t from £230 to £275 per annum, which, with the cost of

living adjustments under the scale of the National Joint Board,
will temporarily increase his total remuneration to £176 per
annum.
Mb. F. 6. Nesbitt has been appointed by Carron Company

as its representative for London and the Southern Counties

for its electric cooking cni heating department, in succession to

Mr. C, MoKinlay, who has left its service.

Mr. W. J. Green, for 11 years manager at Weston-super-Mare
for the Bristol Tramways Co., who is leaving, has been presented

by the clerical staff with a silver-mounted umbrella, and by the
traffic staff with a silver inkstand.

Messrs. William C. Yuille & Co., Ltd., of Glasgow, electrio

fittings suppliers, have appointed Mb. A. Monro (of the Edison
Swan Electric Co., Ltd.) as manager. He will combine with the
appointment the duties of the late Mr. H. D. Anderson, director.

We are informed that Mr. Walter Rutherford haa reaigned from
the board and management of the English Electrio Co., Ltd. Mr.
P. J. Pybus. joint managing director, has been appointed managing
director.

Obituary.—Mb. J. Cameron.—The death has taken place, at the

age of "2 years, of Mr. John Cameron, of Bispham, near Black-
pool, who, until the Blackpool Corporation took over the under-

taking last year, was manager and secretary of the Blackpool and
Fleetwood Tramroad Co.

Mr. W. E. Daloleish.—The many friends in the North of

England of Mr. W. E. Djlgleish will regret to hear of his death

on March 10th. He was employed for many years by the Metro-
politan-Vickers Electrical Co., Ltd.. and during the past eight years

as one of the engineers on the erection staff attached to ita

Newcastle on-Tyne district oflice.
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NEW COMPANIES REQISTERED.

Macqueen's Standardised Aluminium Alloys, Ltd.
(173,553).— Private company. Registered Marcli 7th. Capital. £100 in £1
shares. To acquire ilie manufacturing, utilising, exploiting, and selling rights

in the United Kingdom or elsewhere oi a process of standardising the alloys

of aluminium invented by L. E. Macqueen, and known as " Macqueen's Stan-
dardised .Aluminium Alloys." The first directors are ; L. E. Macqueen, 6,

Arthur Street, W.C. 2, consulting metallurgist and analvsl (permanent manag-
ing director); L. A. .Macqueen, « Munster Square. Regent Park, N.W.I,
electrician. Registered office : 267. High Holborn. W.C. 1.

Waterloo Tool Co., Ltd. (173,558).—Private company.
Registered March 7lh. Capital, £2,000 in £1 shares. To carry on the business
of manufacturers of and dealers in tools and cutlery, electrical and mechanical
engineers, electricians &c. The subscribers (each with one share) are : F. V.
Lippold, 11, The Grove, Wandsworth, S.W., electrical engineer; W. A. S.

Oxborow, 18-20, Temple Chambers. E.G., accountant. F. V. Lippold signs as
" director." Registered office : 21 and 23, York Road, Lambeth, S.E.

C. F. Elwell, Ltd. (173,566).—Private company. Regis-
tered March 8th. Capital, £50,000 in £1 shares (40,000 " A " ordinary and
10,000 " B " ordinary). To adopt agreements with C. F. Elwell ; to carry
on the business referred to therein ; to acquire the benefit of and turn to

account inventions relating to radio telegraphy, telephony, and other means
of intercommunication, and apparatus, instruments, and appliances connected
therewith, &c. The subscribers (each with one " -^ " ordinary share) are :

B. L. H. Diddams, 117, Fortress Road, N.W. 5, clerk; A. E, Fournier, 24,

Gosberton Road, S.W. 12, clerk. The directors are to number not less than
two nor more than six. The Radio Communication Co., Ltd., and C. F.

Elwetl (or his representatives) may, so long as they respectively hold £5,000
shares, nominate two directors each. The first directors are: J. H. Scrutton
and E. Benyon (deemed to represent the said company) and C. F. Elwell and
E. E. Mittcll (deemed to represent the said C. F. Elwell). Registered office :

12, Craven House, Kingsway, W.C. 2.

R. G. Co., Ltd. (173,555) .^Private company. Regis-
tered March 7th. Capital, £125 in 6d. shares. To acquire and deal in

patents and inventions relating to electrical and mechanical engineering, &-c.,

and to acquire the exclusive British, Colonial, and foreign patent rights in

an invention relating to reversing gears, for which provisional patent No.
29,636 of 1920 has been granted to F. Newton and Newton Brothers (Derby),
Ltd. The permanent directors are : C. A. Newton, Park Lane House, Little-

over, Derby; F. Newton, 9, Keddleston Road, Derby; R. Newton, 36, Ash-
bourne Road, Derby; H. Newton, Mile Ash House, Duffield Road, Derby;
H. B. Roy, Darlev Dene. Belper Road. Derby. Secretary : C. A. Newton.
Registered office : 21, Market Place, Derby.

Marler & Co., Ltd. (173,489).—Private company. Re-
gistered March 3rd. Capital, £7.000 in £1 shares. To'cajry on the business
of electrical, mechanical, and heating engineers and contractors, &c. The
permanent directors arc : W. S. Marler. Guyon. St. Julian's Avenue, Newport,
Mon.; G. J. Fisher (chairman), Briarlea, Penvgarn, Pontvpool; C. D.
Esnouf, Brookale, Pensisely Road, Llandaff; R. Fisher. Trouville. New Inn.

Pontvpool Road; R. .Moore, Newport, Mon. Solicitor: H. Saunders, Pontypool.

Wye Lighting, Heating & Power Co., Ltd. (173,525).—
Registered March 4th. Capital, £5,000 in £1 shares. To carry on the business
indicated by the title. Minimum cash subscription £7. The first directors

are: J. P. Sharpies, 6, Upper Bridge Street, Wye, Kent; J. Long, 15. Church
Street. Wye, Kent; S. D. F. Harwood, "La Quinta," Wye, Kent. The
two first-named are permanent. Qualification £100. Secretary : F. Flower.
Registered office : 7, Bank Street, Ashford, Kent.

Fogdens Electric Co., Ltd. (173,508).—Private company.
Registered March 4th. Capital, £2,000 in £1 shares. To carry on the busi-

ness of electricians, electrical, mechanical, sanitary, gas and water engineers,

ironmongers, manufacturers of and dealers in automobiles, motor cars and
bodies, &c. The first directors are : Mrs. Bertha Fogden (governing director),

Prestatyn, The Cliffs, Southend; Miss Blanche Fogden. Prestatyn. The Cliffs,

Southend. A. F. Wilson, Wynchmore. Crowstone Road South, Westclifl.

Registered office ; 23, The Broadway, Leigh-on-Sea.

.CITY NOTES.

OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

Church Stretton Electric Supply Co., Ltd.—Cliarge on
certain land and buildings at Crossways. Church Stretton. and Church
Stretton Electric Lighting Order, 1916, rights, powers and privileges. S:c..

dated January •39th, 1921, to secure £1,550. Holder : Church Stretton

Developments, Ltd.

Ebonestos Insulators, Ltd.—Satisfaction in full on Janu-
ary 31st, 1921, of mortgage dated June 30th, 1920, securing company's balance

at bankers.

Marston Billington, Ltd.—Debenture dated February
19th, 1921, to secure £3;000, charged on the company's undertaking and pro-

perty, present and future, including uncalled capital. Holder : F. G. W.
Pearson, Highlands, Farnham Common, Bucks.

Electrical Contracts & Maintenance Co., Ltd. (101,757).—
Return dated December 31st, 1920. Capital, £3,000 in £1 shares. All shares

taken up. £1.331 paid. £1,669 considered as paid. Mortgages and charges,

nil.

Dartmoor Electric Supply Co., Ltd.—Issue on February
17th, 1921, oi £1,050 debentures, part of a series already registered.

Colne Valley Electric Supply Co., Ltd.—Satisfaction in
full on February 12th, 1921, of debenture dated December 2nd, 1915, securing

all moneys due or to become due.

Northampton Electric Light & Power Co., Ltd—Issue
on February 12th of £1,000 and on February 23rd, 19-21, of £2,200 second

debenture stock, parts of a series already registered.

Tredelect Dynamos, Ltd.—First and second mortgage
debentures dated February 2-2nd. 1921, to secure all moneys not exceeding

£4,000 each, which the mortgagees mav pay under their guarantee to com-
pany's bankers, charged on premises in Water Lane, Richmond, and the com-

pany's undertaking and property, present and future, including uncalled capital.

Holders: Sir Herbert H. Bartlett. 56, Victoria Street, Westminster; F. .^.

Minter, Old Trees, Parkside, Wimbledon; and others.

C. H. Hare & Son, Ltd. (110,911).—Return dated Decem-
ber 31st 1920. Capital. £16,000 in £1 shares (8.000 preference and 8.000 ordi-

nary). All shares taken up. £8.502 paid. £7,498 considered as paid. Mort-

gages and charges, nil.

Henry Bisseker, Ltd.—Particulars of J6,300 second de-
bentures authorised January '27th, 1921, whole amount issued, charged on

the company's undertaking and property, present and future, including

uncalled capit:il.

Leatherhead & District Electricity Co., Ltd.—Particulars
of £10.000 debentures authorised February 7th, 1921, present issue £9,150.

chai-ged on company's property, present and future, including uncalled

capital, subject to prior first inortgage debentures.

The accounts for 1920 show a profit of
W. T. Henley's ^240,003. Deducting £46,975 for directors'

Telegraph Works and auditors' fees, debenture interest, and
Co., Ltd. depreciation, and addmg i;i41,633 brought

forward, the total is £334,661. Income tax
requires £45,-524; reserve £18,432; loss on realisation of Govern-
ment loans and trustee securities £35,681, less reserve, £5,607,
plus £7,560 transferred to reserve against Government loans
and trustee securities still held, making £13,166; preference

'dividend £9,0UU; interim dividend on the ordinary shares
£'20,000; pension funds £5,000; final dividend on the ordinary
shares of 2s. per share, less tax, making 3s. for the year,
requires £40,000; to be carried forward £183,538. Provision
has been made in the accounts in respect of the habdity for
excess profits duty and corporation tax to the end of the
year 1920. Henley's Tyre & Rubber Co., Ltd., has had a
successful year's trading, and the progress of the company has
necessitated an increase in the capital employed from £140,000
to £'200,000 The Tyre Co., following the practice of the parent
company of purchasing against requu'ements only, has been
fortunate in not holding any considerable stocks of rubber,
and has consequently been able to fake full advantage ot the
fall m prices. Since the close of the year, an issue of £'250,000
ordinary share capital at 24s. per share has been made. The
applit^ations considerably exceeded the amount otl'ered. In
allotting the shares preference was given to applications from
the existing ordinary and preference shareholders and deben-
ture stockholders, all of whom received allotment in full.

At the annual meeting, held in New-
Newcastle and castle on the 11th inst., Lieut. -Col. P. R.

District Electric Simpsou. who presided, said that in view
Lighting of the uncertainty of the outlook they had
Co., Ltd. plac(3d £16,000 to the general reserve.

During the year capital expenditure had
reached £'23,065. necessary to meet the large increase in the
demand for energy, A further £16,000 had been allowed for
depreciation, making the amount written off up to date
£10.5,.5(X). Wages, salaries, coal. &c., showed an increase of
£14,959, coal being»the principal item. As to wages, rates of
pay were nearly 170 per cent, above pre-war level. The total

gross receipts for electrical energy suppUed showed an increase
of £36,937, or 33 per cent, over 1919, which was mainly- due
to a large increase in new consumers and extensions to

existing installations. The net profit for the year was £11,104,
making, with the amount brought forward from the previous
year, an available balance of £'24.367. During the year a
petition was lodged against the Newcastle Corporation Bill,

which contained clauses conferring upon the Corporation
powers to supply electrical energy to consumers near its

tramways, and which would have affected the rights of the
company. .\s a result of the petition the clauses referred to

were deleted. It was resolved that a dividend at the rate
of 5 per cent., less income tax, be paid for the year.

At the meeting held last week, Mr. Fol-

Para Electric lett Holt said that the situation in Para
Railways and was adversely affected by the sudden and

Lighting serious fall in the exchange value of the
Co., Ltd. Brazilian milreis from the high figure of

18d. to little more than half that figure. The
important bearing thereof on their revenue had caused them to

be very conservative in the allocation of their funds, and in

the recommendation to reduce the dividend from 8 per cent,

to 6 per cent, for 19'20. The local gross receipts were slightly

less than the year before, chiefly owing to certain concessions

made both for public and private lighting in connection with
the debt settlement ; during the latter part of the year traffic

returns were less satisfactory, due to the state of the rubber
market. 'The general condition of the rubber market, chiefly

governed, of course, by the Eastern plantation rubber, was
critical, and there was little doubt that the year 19'21 would
put the commercial endurance of Para and its hinterland' to

a severe test. The outlook in respect of the company's local

earnings was not encouraging, and operating and other ex-

penditure had to be carefully watched.

Capital expenditure durmg 19-20 £293,821.

County of Revenue for 1920, after deducting expenses,

London E"lectric &.c., £214,2.53. plus £19,188 brought for-

Supply Co., Ltd. w;ivil. Debenture interest, le.ss tax.

£53,751; written off preliminary expenses

£8,972; to reserve for depreciation, renewals, &c., £50,000;

to general reserve £62.500; 6 per cent, on preference shares,

less tax- .-! per cent, for the vear, less tax. on the ordinary;

carried forward £18,.595. The death is recorded of Mr. F. B.

Savorv, one of the origuaal directors of the company. Sir

Ernest Hiley resigned from the directorate in August last,

and Sir Guv Granet in December, due to increasmg pressure

upon their time. Lord Gainford and Lieut.-Col. Su- Frederick

Plall have been appointed to the board. The deputy chairman.

Sir Harry Renwick. has been appointed chairman and manag-

ing director. In order to complv with the requirements of

the new Blectricitv (Supply) Act. 1919. application was made

early last year to the Electricity Commissioners for then-

consent to "the companv proceeding with the erection of its

proposed generating station at Barking, powers for which were

obtained in 1913. The Commissioners decided to defer
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this matter until after March 31st, 1921. by which date Bchemes
have been invited by them covering the tonstitution of a

Joint Electricity Authority for the London and Home Coun-
ties Electricity District. An extraordinary general meeting
lias been convened at the conclusion of the ordinary general
meeting for the purpose of considering, and. if thought lit.

approvmg a Bill introduced by the company for the purpose
ol facilitating the erection of the proposed generating station

at Harking, in the event of the consent of the Electricity

Commissioners being obtained, llie applications received
during the past year amounted to the equivalent of 5,lilS kW,
making the tot^il at December Slst last 67,90*2 k\V. Con-
sumers have increased from 31,390 to 3f,7G*l. As to the asso-

ciated companies, the South London Electric Supply Cor-
poration, Ltd.. has declared a final dividend on the ordinary
shares at the rate of 9 per cent, per annum, making 7 per
cent, for the year. The Bournemouth & Poole Electricity

Supply Co.. Ltd., has declared a final dividend on the ordinaiy
shares at the rate of 9 per cent, per annum, making 7 per
cent, for the year. The business of the Coatbridge and
.\irdrie Electric Supply Co.. Ltd., continues to progress.

Units generated and purchased (i0,92(J.80O ; total sold,

19,5.53. i'JS (increase 7,0t;5,551) ; used on works, (j,098,029; used
in transmis.sion and distribution, 11,275,548. Meeting held
March loth.

The report of the AUmaenna Svenska
.^llmaenna Elektriska A.B.. of Vasteras, states that
Svenska the directors e.\pcrienced great difficulties

Klektriska A.B. in planning the company's activity during
1920. In the first half of the year manu-

facturing did not correspond by a long way to the great de-

maud for the company's products, while the new orders
coming to hand at the end of the year, particularly from the
Scandinavian markets, showed a large reduction. The present
stock of orders was certainly satisfactory, but the company
would be unable to avoid having to manufacture for stock to

a large extent. The results of the year's activity were pre-

judicially affected by two strike mouths at the begianing of

the year and by prices falling heavily. The directors w'ere

adopting strong measures to reduce the stocks and the work-
ing expenses.

'The department for electrical installations, was satisfactorily

occupied, although in this branch also the orders seemed
to be decreasing. The sale departments in Sweden had been
leorganised in order to bring down the high working expenses
which were occasioned by the late period of high prosperity,

and in connection with this matter the sale of installation

materials had to the greatest possible extent been concen-
trated at the company's central w-arehouse in Stockholm.
Satisfactory results were being shown by the export trade,

and the new markets to the westward were constantly being
increased. A new subsidiary company was started in Belgium
at the change of the year with a share capital of 500,000 kr.

During the year negotiations were opened with the Soviet
Government regarding a concession to carry on business in

Eussia. and the discussions were still proceeding.
Tlie activity at the ironworks departments was still further

diminished on account of the inconsiderable demand. Mining
operations were suspended during the year after sufficient

ore for treatment in the near futm-e had been mined. The
pi'oduction of pig iron was being continued to a reduced
extent ; the new sheet rolling mill at Surahammar had been
brought into operation, and was .supplying transformer sheets
of high quality for the company's "needs, kt the end of the
year the number of persons employed at the company's own
offices and w-orks was 6,963, as compared with 7,220 at the
clo.se of 1919.

.\fter having made provision for depreciation, interest

charges on loans, and for taxation, the accounts show net
profits of 4.01S.000 kr.. as contrasted with 8.019.000 kr. in

1919 and 7.718.000 kr. in 1918. As mentioned in a previous
issue, the dividend is at the rate of 6 per cent., as compared
with 12 per cen*. in 1919. leaving 337.000 kr. to be carried

forward. The .share capital now amounts to 108. .500,000 kr.,

as against 84,0.50,000 kr. in 1918. In addition the company's
own loans amount to 10,000,000 kr.. while the debt to the
banks increased from 378,000 kr. in 1919 to 5,849,000 kr. last

year.

Presiding at the annual meeting, on
Telegraph March 10th. the Earl of Selborne. K.G..

Construction & said that on the debtor side of the balance
Maintenance sheet the debts owing by the company
Co., Ltd. and reserves for in.surance and contingen-

cies had increased by no less than f436.843,
as compared with the previous year, and stood at the large

figure of d£l.882. 5.50. On the asset side the item of stocks of

stores, materials. &c., showed a correspondinc increase of

;£832.122, and stood at jEl,55I,9'7a. On the one side the figures

were due to the company having received large sums as in-

stalments on account of contracts in course of being carried

out. and on the other to the unusually henvv stocks of materials
and cable forming part of those unfini.shed contracts. Tlie

profit and loss account showed a net profit, after providing for

income t,Tx. excess profits dutv. :ind corporation tax, d
f110.187. which was about ^14.000 less th.nn last year. It

must be remembered that a year ago the prices of materials
were on the upward grnde. whereas now thev were rapidly

falling, and it was very difficult to maintain prices on a falling

market. As instances he might mention that iron wire had

fallen about j£20 a ton, steel nearly £30 a ton, copper wire
about £50, and jute yarn about i'60 a ton. Those reductions
had mostly taken place in the last few months of the year.
'Ihe responsibility and anxiety of the management of such a
business as theirs during a year like 1920 had been very great,
ami they had reason to be very grateful for the skill which
had been shown. Before the close of the year they purchased
the ex-German cable steamer Stcplian from the Ministry
of Shipping. They reahsed that the present was not a favour-
able time to buy a steamer, but they had certain contracts
for which she was required, and there was no other course
i)l)en to them. As showing the unprofitable nature of ship-
owning at the present time, he might give them the receipts
and expenses of their' three steamers last year. The Colonia
brought in receipts amounting to ±'181,859, and her expenses
were ±182,626. a loss of ±1,067. The Uteiihan brougfjt iu

±166,904, against expenses amounting to ±168,167, an excess of

expenditure over receipts of ±1.2(>3. In the case of the
Telcone the receipts were ±49,794 and the expenses ±45,940,
a profit of ±3.851. Those figures showed that in a year in

which their ships had been fully employed, they had been
unable even to earn their depreciation. It was obvious that
operating expenses must come down or their ships would have
to join the ranks of the unemployed; they could not continue
to contemplate a loss on every voyage they undertook. He
hoped sincerely that this year they would get back to an
economic basis in that regard. Out of the ±110.187 profit for

the year thev proposed to pay the shareholders in dividends a
total of .±89,640; to add ±20,000 to the reserve fund, and to

increase the carry forward by ±547. Before arriving at that
profit they had had to provide for income tax, excess profits

duty, corporation tax. and rates and taxes of their works,
an amount of over ±130,000, which was very much more than
the shareholders received in dividends, and during the year
they had paid over half a million sterling in wages and salaries.

In that connection he would like to draw their attention
to the great drag ^on industry caused by the rising rates. At
their two works, owing to the rise in the assessments and
the great increase in the rates, they would this year have to
pay about ±19.000 in that way. as compared with ±2.600 in

1900. When they took everything into consideration the re-

sults of the past year were satisfactory. The country was
passing through a time of most extraordinary difficulty. There
was no royal road out of the economic position in which they
found themselves. They could only emerge by rigid economy
and by a le.ssening of taxation. NYhat the world wanted was
peace—an as.surance of peace by the settlement of disputes-
among nations, and the consequent resumption of international
trade. That alone would bring them a new era of prosperity.

At the annual ordinary general meeting
Metropolitan held on March 8th, Mr. A. W. Tait, C.B.E.

Electric Supply (chairman), said that the increase in re-

Co., Ltd. venue for the year was satisfactory as the
two previous years showed a slight de-

crease. The output rose from 25,127,0t)0 to 27,798,000 units.

The removal of restrictions had had a beneficial effect upon
the hghting load, and the number of new consumers connected
represented an addition of 3,374 kW. The present trade

depression necessarily had an adverse effect upon the sale of

power, but the company was really well situated as there

had been con.siderable industrial development in its western
area of supply, leading to a number of new connections. It

w-as hoped that the new plant at Willesden would be avail-

able before the end of the year; this should enable the com-
pany to effect con.siderable economies m generation and dis-

tribution. It was necessary to raise ±500.000 in order to carry
out the programme of the company. Negotiations already
had been opened in this direction, and it was thought that

the investment would prove an attractive one, having regard
to the sound position of the undertaking. The chairman
thought that the next directors' report would be very satis-

factory, as the peak of high prices had been passed. The
report and accounts were adopted.

The ordinary annual meeting of the

Charing Cross, shareholders was held on March 10th. Mr.
West End Wm. F. Fladgate. M.V.O. (chairman), who
and City presided, said thjit the output had reached

Electricity 14^ millions of units iu the West End and
Supply Co., Ltd. over 20 millions in the City. Referring to

the borrowing of ±250,000 on 6J per cent.

secured notes, the chairman said that it had been the practice

of the company to depend on advances from its bankers, but
owing to the contemplated large expenditure it was thought
wiser to raise the necessary funds by the issue of the notes.

A. large part of this amount (±160.000) had been spent upon
works at Bow, but until December last the improvements
were not benefiting the company, although it was hoped to

realise a marked decrease in costs later in the present year.

The speaker hoped that from ±100,000 to ±150.000 would
suffice for the capital exnenditure this year, but this would
depend upon the cost of labour and materials. The directors

were asking for increased borrowing powers to the extent of

.±•2.50.000 for each undertakins—City and West End. V-f'
powers were required, as the limit of the present powers had

almost been renched. The chairman spoke at some length upon
the pronosed Greater London electricity snpplv scheme. He
staf.ed that the supply companies had produced a scheme, in

which the L.CC. participated, and the engineering proposals
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had been found satisfactory to both parties. For various

reasons the preparation of a joint financial scheme was con-

sidered undesirable, and separate schemes had been formu-
lated. The report and accounts were adopted, and the resolu-

tion empowering the board to borrow iiSOU.OOO was passed

unanimously.
During the year 1920 the connections in-

Newcastle=upon= creased by '2o,'203 h.p. to 341,940 h.p. The
Tyne Electric profit was ^39-2,643, against £248,194. After

Supply Co., Ltd. deducting £30.000 for plant renewals and
improvements reserve, and adding £9,598

brought forward, there is available £372,242, against 2239,621.

Debenture and loan interest requne £57.914 and reserve for

special depreciation and contingencies other than the equalisa-

tion of dividends £25,000 ; dividends on the 7 per cent, cumu-
lative preference shares and the 5 per cent, preference shares

are paid, subject to income tax. and the total distribution on
the ordinary shares is 8 per cent, for the year, subject to tax.

There is to be carried forward £13.091. The expenditure on
plant renewals and improvements during the year amounted
to £44,911, which has been charged against reserve for plant

renewals and improvements account. The unsettled conditions

in trade, and the continued high labour costs have again
adversely affected the trading for the year. The additional

capital expenditure for the year has amounted to £475.4-59,

and represents the completion of the remaining extensions at

Carville and further extensions at Dunston power stations, and
additions to the company's distribution system generally. The
extensions at Carville power station were completed during
the year, and the new plant is now in commission. Negotia-

tions with the North Eastern Railway C<3. are proceeding in

connection with the electrification of a portion of that com-
pany's main hne. The directors have been approached with
the object of obtaining a contribution to the funds of the

University Colleges of Newcastle-upon-Tyne, and recommend
to the shareholders that an amount of £1.000 be sanctioned,

payable over two years.

Meeting : March 22nd.

Speaking at the annual meeting. Sir

Oxford Electric Henry Mance said that 1920 was the first

Co., Ltd. normal year they had had since the com-
mencement of the war. The coal strike,

and the extension of summer time to October were detrimental,

but, notwithstanding this, their output had mcreased by 26
per cent. The great advance in the rates of wages and the
cost of coal and other commodities had necessitated theii'

applying for an increase in the statutory charge; this had
been granted, and was now in operation. With regard to

legislation, it would be a long while before any material
change could be made in the distribution of electric power
throughout Oxfordshu'e or the neighbouring counties. .'\.c-

cording to the Times report. Sir Henry said that the further
measure which would be under the consideration of Parlia-

ment this session appeared to be an enabling Bill giving lend-

ing and borrowing powers to various authorities, but he did'

not expect much assistance in the future in that direction.

What they really wanted «as willingness on the part of the
Government to guarantee interest on any money advanced
with the latter's appx-oval lor the purpose of cheapening and
extending the production and distribution of electricity. If

the Government would take that responsibility, which would
cost them nothing, they would be rendering a real service

to the industry throughout the country.

In addressing the annual general meet-
London Electric ing held in London last week. Sir George
Wire Co. and H. Fisher-Smith, J.P., said that the final

Smiths, Ltd. dividend of 6i per cent, (making 7i per
cent, for the year) on the ordinary shares

would leave £38,926 to be carried forward, or £10,512 more
than in the previous year. He described 1920 as one of the
most difficult 5'ears for commerce ever known. The present
lack of business was due to the almost entire absence of pur-
chasing power. There was plenty of work to be done, but
there was not sufficient money to pay for it. The time had
arrived when the cost of production would have to be seriously
reconsidered, and capital and labour w-ould have to work
together to that end in their mutual interest if we were to

- retain our great manufacturing position in the world. He
believed that the present financial stringency was largely due
to excessive taxation. It was difficult to forecast the future,
but he was under the impression that we were nearing the
bottom of the reductions in the values of raw material and
if prices could be stabilised buyers both at home and abroad
would have confidence in placing orders, and in consequence
a revival in trade would surely take place. The electrical

. industry would be one of the first to revive, because a successful
future would dem'and more and more the use of electricity.

Their company was ready to meet the expansion when it

came.
Mr. A. N. Smith stated that the company had managed to

make a record output during the past year at its Manchester
factories. The completion of the new extensions was in sight.

County of Durham Electrical Power Distribution Co
Dividend of 12 per cent, for the year on the ordinary shares;
carried forward d£l,275.

Mirrlees Watson Co.. Ltd.—Dividend for 1920, 10 per
cent., and a bonus of 7J per cent., both less tax.

British Insulated & Helsby Cables, Ltd.—Profit for 1920,
after making provision for estimated liability for E.P.D. and
corporation profits tax to date, is £340.713, plus -£103,316
brought forward, making a total of £444,029. From this
are deducted : directors' and debenture trust-ees' fees and
remuneration to works committee, £9,665 ; interest on first

debenture stock, £22,300; interest on second debenture stock,

£10,000; preference dividend, £30,000. There has been put
to depreciation on buildings, plant, machinery, &c.. £50,000;
to reserve account, £50,000; and to first mortgage debenture
stock redemption account, £5,000. The interim dividend on
ordinary shares absorbed £37,500, and it is proposed to pay
a further dividend of 6i per cent, on the ordinary shares at
once, and a bonus of 3 per cent, on June 30th next, making
with the interim dividend already paid a total of 15 per cent,
for the year, absorbing a further £112,500. There is carried
forward, after making provision for estimated liability for
E.P.D. and corporation profits tax. a balance of £116,864.
During the past year, both the Prescot and Helsby factories

were again kept busy to their full capacity. On account of
failing health. Dr. E. K. Muspratt resigned his seat on the
lioard. Mr. J. A. Smith has recently been. elected a director.

Electro.Bleach & By-products, Ltd.—The profit for 1920,
aft«r deducting repairs, standing charges, depreciation, in-

come tax, debenture interest, bonus to employes, directors'

additional remuneration, and reserve for E.P.D. and corpora-
tion profits tax. is £.51,643. plus £4.277 brought forward.
Preference dividend 12i per cent, for the year; ordinary divi-

dend 25 per cent, for the vear; carried forward £5,921. Sir
H. Mackinder, M.P., and Mr. E. G. Cubitt. .T.P., resigned
their seats on the board during the vear. Messrs. H. D.
Butchart. E. O. Glover, and A. W. Tangye, O.B.E., have
been appointed directors. Mr. F. .7. Dundas and Mr. James
Swinburne retired in December, 1920, but at the request of

the directors have rejoined the board. Meeting : March 28rd,

at Manchester.

Scarborough Electric Supply Co., Ltd.—New connections
during 1920 equivalent of 16.4.3S lamps (30 watt), making
161.141. New consumers 449. Units supplied 1.454.377, in-

crease 396.670. After putting £4,000 to depreciation, and
paying £755 bank interest, the profit is £2.370, plus £2.3.39

other revenue, makinff the net profit £4.709. plus £6.683
brought forward. Dividend to be paid at the maximum rate

allowed under the Scarborough Electricity (Temporary In-

crease of Charges) Order, 1918, namely. 2i per cent., leaving

£9.142 to be carried forward. Mr. G. -\lder.son-Smith ,has

retired from the chairmanship, and Mr. A. A. C. Swinton
takes his place. The former remains as deputy chairman.
Mr. G. L. Beeforth has retired. New directors are Messrs.

R. Pawley. F. G. Holden. and Capt. W. H. L. Word.sworth.

Brompton & Kensington Electricity Supply Co.. Ltd.

—

The revenue account for 1920 shows a credit balance of

£42.903. plus £1,2:30 brought forward: £1,000 interest on loan

to the B. & K. Accessories Co.. T;td.. and £274 interest re-

ceived and accrued, making a total of £45.406. After paving
7 per cent, on the cumulative preference shares, £.369 is

written off investments. £9.6-55 is put to depreciation. £10,000
to reserve, 12 per cent, for the year is paid on the nrdinarv.

£1,000 is put to directors' additional remuneration, and £1,776
is carried forward. The number of customers increased from
7..3S9 to 7,896; lamps connected (35 wattl from 433.1.52 to

472.936: gross receipts from £74.045 to £102.372: expenditure
from £44.6.^3 to £59.469 : net receipts from £29.362 to £42.903

;

average price Per unit obtained, from 4.61d. to 5..303d. Meet-
ing : March 17th.

Cambridge Electric Supply Co., Ltd.—Mr. R. F. Scott,

presiding at the annual meeting, said that the net profit was
£900 more than in 1919.^ and £2.000 more than 1918. T'hey

had hardlv recovered their pre-war position. Tliey were pay-

ing 46s. for coal, against 18s. 3d. or less a few years ago.

and the coal now was not quite so satisfactory. The business

was still expanding, and must do so. They would have to

provide new machinery, and probably before the end of the

year would have to raise £10.000 new capital.

Globe Telegraph & Trust Co.. Ltrl.—Ouarterlv interim

dividend of 5s. per share on the old and new ordinary shares,

free of tax; further 4s. 8d. per share, beinff interest at the
rate of 10 per cent., free of tax. in respect of the instalments
paid on the new ordinary shares.

Western Telegraph Co., Ltd.—Second quarterly interim
dividend of 5s. per share, free of income tax, to holders of old

shares Nos. 1 to 207.930 inclu.sive. being at the rate of 10

per cent, per annum. The dividend of 4s. per share, free of

income tax. on the new shares, in accordance with the terms
of the issue is also announced.

Direct Spanish Telegraph Co., Ltd.—Dividend.'^ of 10 per

cent, per annum, less tax. on the preference shares, and
6 per cent., free of tax (making 10 per cent, for the year)

on the ordinary.

Stock Exchange Notice.—.Application has been made to

the Committee to appoint a special settling day in the fol-

lowing:

—

Midland Electric Corporation for Power Distribution.

—

280.000 ordinary shares of £1 each, fully paid, Nos. 1 to

280,000.
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Hastings & District Tramways Co., Ltd.—.Afler paying
"i per cent, on the pieferencc shares and puuinjj it!3,lXXJ

to depreciation, 4:1, (XX) is ly be carried forward.

South Staffordshire Tramways Co.—After paying 4 |H;r

cent, un the preference shares, xWH is to be carried lorward.

ST0eK5 AND SHARES.

TUESDAl KVEM.NG.

Stock Exchange markets have got into a much better state of

mind. Members admit that they are puzzled to aeeoiint for

the change of front that has occiu-red in markets. The obvious
explanation is that there is more buying than selhng. The
forced realisations apparently have ceased. Prices had to get
down to levels at which they were tempting, but fur the last

ii months Stock Exchange men have been complaining that
nobody had any money except for purely gilt-edged stocks.
Nor can it be said that the present movement has any sub-
stantial backing ul purchases behind it. it is almost as much
sentimental as real, but the fact remains that the market out-
look IS more healthy, and this possibly has led to the greater
hopefulness which has arisen in regard to trade and industry
generally. There is every hope of the Bank Kate coming down
l>efore the Budget is opened; and the Spring of the seasons is
reflected in that of the markets.
.U the meeting of the London Electric Wire Company the

other day, Sii- U. H. l''isher-Smith expressed his beliet that
the electrical industry would be one of the first to revive.
His impression is that we are near the bottom of the reduction
in the values of raw material, and if (a big "'

if ") prices could
be stabilised, buyers both at home and abroad would have
confidence in placing orders, and in consequence a revival in
trade would surely take place. This may be taken as a very
fair sample of the optimism which has sprung up in regard to
trade, it certainly has its eflect upon industrial shares.
Bdisons have recovered from 8s. 9d. to iUs., and, althougu the
other manufacturing issues are still under a cloud, it is no
longer so difficult to sell them as it was even a fortnight ago.
The report of the W. T. Henley's Company makes a capital
showing. The company repeats its 1.5 per cent, dividend paid
for the last three years, and carries forward the substantial
amount of ilSS.UOU, which is an increase of ^4'2,UUU over that
of last year. It may be recalled that the present 15 per cent,
dividend is equal to 30 per cent, on the capital as it stood
before the latter was doubled in 1918. The report mentions
that the holding in Henley's Tire and Rubber Company is now
±'200,000, an increase of ±60,000 as compared with a year ago.

City of London Electric ordinary have gone back to '24s. 6d.,
but on the other hand, County ordinary are better at 7|, and
the preference hold then- rise at 8i. We have heard two or
three inquii-ies lately as to whether the County Company is

likely to follow the example of the City of London, and split

its shares into the more easily negotiable denomination of £1.
Charing Cross and Metropolitan ordinary shares are both ex
dividend, showing no particular change allowing for the
deductions, which, however, have the effect of making the
yields on the shares still more attractive than they were before.
Westminsters continue a shade under £5. The Newcastle-ou-
Tyne report is a good one, but the ordinary shares remain at
los. 6d.

It may be of interest to remark, incidentally, that last week
the electricians employed by one of the big London boroughs
presented what amoimted to an ultimatum to the Borough
Council, stating that any re-adjustment of wages must be con-
sidered only on a basic line of 150 per cent, increase over the
wages paid just before the war broke out. In other words,
the pre-war wage was multiphed by '2J to arrive at a starting
point from which fresh adjustment of wages w'ould alone be
considered.

The rises in Home Railway stocks are mostly confined to
those in the steam division, where material improvements have
occurred this month. Some of the stocks are 10 points higher
than they were at the beginning of March. With them have
advanced the prior-charge issues, and the pre-ordinary stocks
of the Metropolitan, the District, and the Central London com-
panies have kept pace. Metropolitan 3J per cent. " A " deben-
ture stock has recovered to 55* and the 3J per cent. " B "

debenture to 53. District prior-lien debenture at 58 and the
6 per cent, debenture stock at 54 are both better. The three
issues of Metropolitan Si per cent, preferences have hardened
to 43. while the 5 per cent, preference has risen to 61. There
is a fair amount of cover-margin for the debenture stocks of all

the electric companies. The London Electric, the District,
and the Central London securities have an additional protec-
tion in a Common Fund agreement with three of the Under-
ground Railways and the London General Omnibus Company,
which secures the prior-charges of all, before the ordinary
stocks of aiiy receive their allotted share of the pooled
receipts. 'J'he ordinary stocks of the electric companies are
steady, wiihout any particular feature declaring itself.' Meti'o-
politan is J up and Underground Electric ±10 shares i higher.
the latter movement replacing the loss of last week.
The feature amongst cable issues is the manner in which

Marconi's have spurted. Towards the end of last week a buy-
ing movement developed which has lifted the price 3/ltJ to
3Ss. yd., from which it reacted to J 7/8. Apparently there is

something of a bear account in the market, lor the volume of
buying has been comparatively small. Marconi Marines have
ri.seii in sympathy to '^ys. 'Jd. Radio Corporation Common are
lieltor at Ss. 3d., the preferred remaining about 10s. 'Jd. The
cable group itself is very quiet. Aiiglo-.^merican deferred eased
oir to IG. and United River Plate lelephones at 64 are i lower.
Stock Exchange members regard with curious interest a dozen
or more of huge drums outside the Shorter's Court entrance
to the markets. The drums bear Callender's lettering, and are
said to be awaiting practical use in the direction of further
telephonic facihties for the Stock E.Kchange.
Babcock & Wilcox have risen to 23, an improvement of .5s.,

the whole of the iron and steel market being decidedly better
on the impression mentioned above, that trade has reached its

lowest curve, and that from now onwards the course of in-

dustry should expand. Armaments are better for the same
r6asou, there being quite material rises in Vickers and certain
others of this class. On the other hand, British Aluminium
ordinary arc w'cak at los. 9d., British Insulated have dropped
to 30s., and English Electrics to lis. 9d. Metropolitan-Vickers
preference, despite the rise in 'Vickers shares, gave way to ]|.

General Electrics are harder at IJ, and Siemens improved to

'20s. 6d. Telegraph Constructions at 20i are ex the recently

paid dividend. Prices in the rubber share market are better,

more in sympathy with other markets than for any intrinsic

reason. Indeed, the price of rubber has dropped below Is. per

lb.

SHAKE LIST OF ELECTRICAL COMPANIES.
Home ELEcrRirnv Co3IPA^•lE3.

DlTldend Prioe
y • ^ March 16, VielJ
1919. 1920. 1921. Rise or fall. p.o.

Btompton Ordinary 12 12 6i — £2 It

Charing Croea Ordinary .. .. 7 8 Bjxd — 10 13 4
do. do. do, 4J Prel, .. 4J 4i llj — 8 8 8

Chelsea 4 B Bi — 9 10 6

City of London 13 11 24/B —6d. 11 8 8

do. do. Bperoent. Ptet, .. 6 6 17/5 — 6 17 S

County of London 8 8 li + J 10 6 6

do. do. 6 per cent. Piel, 6 6 8t — 7 B 6

Kengington Ordinary ,. ..7 9 4 — 1180
London Electric 2J SJ 1 — 7 10

do. do. 6 percent. Prel... 6 6 a|id — 10 18 3

Metropolitan 6 7 ajxd — 12 8 6
do. 4i per cent. Prel, .. 4) 4^ 3^ — 8 16 8

Bl. James' and PaUMaU .. .. 12 12 6 — 10

South London 6 — Si — 9 2 10

Bonth Metropolitan PreJ 7 7 16/8 — 8 17 10

Westminster Ordinary .... 10 10 4i — 10 5 2

Telegraphs and Telephones,

1918 1919

Anglo-Am. Tel. Pret 6 6 89i — 7 9 8

do. Del 83/6 IJ 16 - 1 9 7 6

Chile Telephone 8 6 5J - ^ '6 6 8

Cuba Sub. Ord 7 7 bl — 10 16 4

Eastern Extension 10 10 16

J

— 6 6

Eastern Tel. Ord 8 10 16(IJ — 6 4 7
Globe Tel. and T. Ord 8 10 lEfxd — 6 8

do. do. Pref 6 6 kxd + J 6 18 4

Great Northern Tel 32 22 9Ci — 10 14 8

Indo-European 13 10 80 — 8 6 8

Marooni 25 25 !{ -f J
-

Oriental Telephone Ord 10 12 S.'j — '6 9 7

United R. Plate Tel 8 8 H - J 6 10 8

West India and Panama .. .. 1/3 Nil A — Nil

Western Telegraph B 10 16 — '6 6

Home Rails.

1919 1990

Central London Ord. Assented ..44 48J
— 940

Metropolitan U 14 SI +i 7 2 10

do. District .. ..Nil Nil 13* — Nu
Underground Electric Ordinary Nil Nil IJ + J NU

do. do. "A" .. NU NU SI- — Nil

do. do. Income ..19 66i — 9 19 8

Foreign Trams, &c.

1918 1919

Anglo-Arg. Trams, First Pref. .. NU 6* Sg — 10 9 6

do, do. and Pref. .. NU Nil Bj — NU
do. do, 6% Deb. ..6 6 69J -1 880

Brazil Tractions NU NU 87 + J NU
British Columbia Eleo. Rly. Pfce. 6 6 56 — 8 18 6

do. do. Preferred 2* 6 E4i +1 '8 14

do. do. Deferred Nil 8 61J +1 «11 17 6

0. do. Deb. .. 41 4^ 6si -1 7 11 8

Mexico Trams 6 percent. Bonds., Nil NU 89 — Nii

do. 6 percent. Bonds.. NU NU 23J — NU
Mexican Light Common .. .. NU NU ISi — NU

do. Pref Nil NU 18 — NU
do. Ist Bonds.. .. NU NU 61 - li NU

Manufacturing Companies.

Baboook 4 WUooi 16 IB 21 + i >6 6 4

British Alominlnm Ord 10 10 16/9 — j-j 12 II

British Insulated Ord 12* 16 U —J 10

Callenders 26 16 Ig — 10 18 9

64 Pref 6J 6} 17/6 - 7 8 7
Castner.Kellner 20 17 2J — 7 19 9

Crompton Ord 10 10 13,9 — 14 11

Edisonflwan 10 10 10,'- —
r'j —

do. do. 6 per cent. Deb. ..6 6 70 — 7 2 10

Electric Construction .. .. 10 10 16/9 — 12 14

English Electric — 8 11/. -1/6 14 11 Q
Do. Pref — 6 13/6 — 8 17 10

Gen. Eleo. Pref 61 64 18/6 — 7 9 6

do, Ord 10 10 Ii + J. -8 17

Henley 96 15 Ig — 10 18 2

do. 4iPret 4i 44 Bt — 6 18 6

India-Rubber 10 10 j — —
Met.-Viokers Prel — 8 16 — 9 17

Siemens Ord 10 10 SO/6 — 'O 16 9

Telegraph Con 90 90 aOJxd — '6 18 3

* Dividends paid free of Income Tax,
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THE INFLUENCE OF TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES & CURRENTS.

By S. AUSTEN STIQANT, A.M.I.E.E , M.Am.I.E.E.

iContinued from page 302.)

Table II is a siimriary of the conditions obtaining

with different connect cms of double wound transformers
for three-phase servi( . . It has already- been seen under
the heading of " ori -in " that third harmonics must
occur in either the niiignetising current or the voltage

of each phase, and it should now be borne in mind that

as a power transformer is connected across the supply
voltage and not in series with the line the magnetising
current will wherever possible take the shape required

bv the particular connections and condition of service.

In consequence of this, where it is not possible for the

third harmonic component of the magnetising current

to circulate in the primary it will be transferred to the

secondary by magnetic induction if the secondary con-

nection is such as to allow circulation of the third

harmonic to take place.

When both primary and secondary connections are

such as to allow the circulation of the third harmonic
component of the magnetising current the component

Table II— STAxiarKXT on the Ixfluexce of Three-phase Transfokmer Connections
ON Third Harmonics.

rator neutrals provides a drain nr return circuit for

flie third harmonic components of the magnetising cur-

rents, so that these currents in the transformers will

contain third harmonics. There will be no circulation

of magnetising current on the secondary side on account
of the insulated neutral point. The sine components
of the no-load currents do not flow through the connec-

tion between neutrals as they are already balanced in

the three phases. As the third harmonic currents must
flow through the lines and generator windings then,

cTue to this additional impedance, the currents will be
less than if they simply had to circulate round, say, a

closed delta secondary only. Consequently the m.m.f.
per phase of the transformers is less than that required
to eliminate the third harmonic voltages to neutral;
that is part of the e.m.f.'s neutralising the third har-

Third harmo in djable-wound, sin^le-phise, cira and shell-typ , transformers and in three-phase, shell-type trans
formers for three-phase service. Sine wave of applied voltage.

N°.
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wliicli norinally uccurs in afcoidaiK'u with llie ratio of

tlie L'xteriiul to iiitirnal inipedaiite. Tlie line current

on the spcoudnry sifle of the transfoiiner remains sine

sliaped.

3. Star/Star, I'rimary .\tulral Isolattc/, Fouith
M'ire on the Secondary Side.— In this ease tlie fourth

wire on the secondary side operates exactly in the same
way for the third harmonic components of the no-load

current as does the fourth wire on the primary side

in case (2). The factors governing tlie magnitude of the

third Larniopic current and voltage components are

the same as given under the previous heading, so that

with this connection a small third harmonic occurs in

the flux wave correspoTiding to the res\iltant third har-

monic voltage component from litie to ground which
appears on both the primary and secondary sides. A
third harmonic component of the no-load current circu-

lates in the transformer secondary windings and
through the line wires and neutral connecTion. The
no-load current in the primary side is sine shajied.

All other functions are sine shaped as stated in Table 1.

4. Star, 7'eriiari/ JJeltajStar, Primarij <ind Secundari/

Neutrals hnth Isolated.—In this case the auxiliary

tertiary delta provides a closed path for circulation of

the third harmonic component of the no-load current
so that the current in the star primary is sine shaped,

and the third harmonic current appears in the tertiary

delta only. The flux is a sine wave, and so also are all

the voltages and line currents.

5. Star
I
Delta, Primary Neutral Isolated. — The

delta connected secondary provides a closed path, and
allows circulation of the third harmonic component of

the no-load ctirrent in a similar manner to the tertiary

delta in case (4). On the primary side, therefore, the

no-load current is sine shaped, and as the flux wave
is also sine shaped, the remaining functions will have
this same characteristic.

6. Star/Delta, Primary and Generator Neutrals Con-
nected Tor/ether.— In this case a closed path is provided
on both primary and secondary sides for the circulation

of the third harmonic component of the no-load current

so that this component will split up, part circulating

through each winding in inverse proportion to the im-
pedance of the two circuits. On account of the addi-

tional impedance introduced on the primary side by the

lines and generator windings, the greater portioii of

the third harmonic component of the no-load current
will circulate in the delta secondary, the remainder
flowing through the primary windings, lines, and gene-

rator windings. The flux wave will be sine shaped so

that the voltages on both sides will be free from thin!

harmonics.

7. Star
I
Iitterconnerted Star, Primary and Secondary

Neutrals both Isolated.—As there is no closed circuit

on either primary or secondary sides which will allow

the third harmonic component of the no-load current

to circulate, a third harmonic component will be con-

tained in the flux wave which on the primary star con-

nected side will produce a third harmonic in the voltage

wave from line to ground, though not appearing in the

voltage between lines. On the secondary side the volt-

age across the whole of the winding on each transformer

if connected in series would also contain a third har-

monic component, but by interconnecting the windings
of the different transformers the third harmonic voltage

components of the halves of the windings which are now
in series, and electrically constitute each phase, oppose
one another, and so cancel out. On the secondary side,

therefore, neither third harmonic components of voltage

from line to neutral nor of current exist. The secondary

line voltage will also be sine shaped. It is to be noted,

however, that should a connection be taken from the

point where the haTf of the windings of one transformer

is joined in series to the half of the windings of another

transformer a third harmonic voltage component will

be contained in the pressure from this point either to

neutral or to the line. The no-load current flowing in

the primary side and also the primary and secondary

load currents will be sine shaped.

8. Star
I
l/tltrconiiecled Slur, Primary Neutral Is-

olated, Fourth It ire on Secondary Side.— It was shown
under the previous heading that no third harmonic
component of the voltage from line to neutral existed

on the secondary side, and therefore the addition of a

fourth wire on this side will not result in a circulation

of tliird harmonic current component as there is no
voltage component to maintain such a flow. The con-

ditions, therefore, will be exactly the same as with the

previous connection.

9. Delta jStar, Secondary .\euiral Isolated.—Tlie

conditions with this connection are identical with those

obtaining for the star/delta under sub-heading (p), with

the exception that the whole of the no-load current is

siijiplied on the primary side as the third harmonic
component circulates in the delta winding. All other

functions are sine shajied.

10. Delta/Star, Fourth Wire on Secondary Side.-—

-

T'loiii ;:ie point of view of tiiird harmonics this case is

the reverse of that outlined under sub-heading (6). A
closed patli is similarly provided on both primary and
secondary sides for the circulation of the third har-

monic component of tlu' no load current, so that this

component will be split up. part circulating through
each winding in inverse proimrtion to the impedance
of the two circuits. In this case additional iiupedatice

rniKlJ H.AHMONIC Cl'RRENTS.

is introduced on the secondary side by the fourth wire

and the load, so that the greater portion of the third

harmonic component of the no-load current will circu-

late in the delta primary, the remainder flowing through
the secondary windings, lines, and load. The flux wave
will be sine shaped, so that the voltages on both sides

will be free from third harmonics.

11. Delta/Delta.—In this case the closed delta wind-

ings on each side of the transformer offer a path of

minimum impedance for the flow of the third harmonic
component of the no-load current which will be split up.

part circulating through each winding in inverse jjro-

portion to the impedance of the two circuits. The flux

wave will be sine shaped so that the voltages on both

sides will be free from third harmonics.
A note of warning should be struck against the ad-

visability of joining together the generator and trans-

former i)rimary neutrals (either ria earth or direct by

a fourth wire) if the transformer primary is connected

in the interconnected star manner. If the neutrals are

joined a third harmonic current may flow in the fourth

wire resultant from third harmonic voltages in the

source of supply, and due to the splitting and inter-

connection of the transformer primary windings, the

third harmonic exciting ampere turns, and consequently

the induced back e.m.f.'s in the halves of the windings
on each limb of the transformer, neutralise each other.

thereby providing a low impedance path (virtually a

short circuit, so far as transformer reactance is con-

cerned) for the flow of third harmonic currents. Such
currents would only be limited in magnitude by the

impedance of the generator winding and by the resist-

ance of the connecting cables and transformer w'indings,

and they would reach such large values in practice as

seriously to overload the transformer and generator

windings. Fig. 10 shows the paths of the third har-

monic currents, and in both sketches the opposition

of third harmonic exciting ampere turns in the halves of

the windings on each limb of the transformer will be

seen.

The final conclusions arrived at under headings (1)

to (10) of the tabular statement apply strictly to single-

phase transformers of both shell and core types, and
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to three-phase shell type transformers, as with ea«h of

these types of construction the magnetic circuit of each
phase is complete in itself, and no interchange of m.m.f.
and flux occurs between the phases. With three-phase
core type transformers of the usual construction

in which there are three limbs only, the case is somewhat
different. With this type of transformer any third

harmonic fluxes tending to flow would have the same
instantaneous direction up or down each limb, and in

order to preserve the magnetic balance of the core the

third harmonic flux in each limb must find its return
path outside the core through the oil (or air) and tank.
Such a path is of very high reluctance, and consequently
the third harmonics in the flux and induced voltage

waves are very small.

[The following are the equationsto cui-ves reproduced
ill our last issue :

—
F.gs. 3 and 7\.— lm = M6 sin 9 — 0-(;33 sia 'i H +

0-365 s n 5 ^ -f . . .

Fig. 5.—B = 3-36 sin H + 0-77 sin :! ^ -f 0-19

sin 5 y + . . .

Fig,^ r> and 7h E = 1-8 cos H + ZS ccs S li + 1-36

8 0^+ ...
An unfortunate error occurred in engraving the block

for fig. 3, p. 301. Apparently in making the block a

flaw appeared, and the engravers, in making it good,

inaccurately touched in the rising part of the curve of

magnetising current ?',„, so that it crosses the zero axis

30 deg. ahead of the induction b. As hysteresis effects

are excluded in fig. 3, the magnetising current and in-

duction waves are' in phase, and should intersect on the

axis, as correctly shown in the descending portion.]

(To be concluded.)

A THIRD WEST RIDING (AIRE AND CALDER)
ELECTRICITY SUPPLY SCHEME.

('oNSEQUENT upon the provisional delimitation of the above-

fi''med district, two schemes have been submitted (oue by
tl:;\ Leeds Corporation.* and the other by a Conference of

W 'st Riding Local Authoritiest) for the improvement of the
siting organisation for the supply of electricity in, and the
Kiiriation of a Joint Electricity Authority for, the area,

t'ei .ain representations have, however, also been made by the

Fig. 1.—Yorkshire Electric Power Co.'s Area of Supply
AND Proposed Electricity Districts.

'orkshire Electric Power Co. in connection with the district.
Tie Power Co.'s proposals, which are signed by Mr. W. B.
Voodhouse. engineer and manager to the company, point out,
iter alia, that the proposed district is almost wholly within

• Elec Rev., p. 95. Jan. 21st, 19-20.

t Elec. Rev., p. 324, March 11th, 1921.

tlie are^i of supply granted to the company by the Yurkshiie
Llectric Power .(^ct, 19U1, but does nut mclude ;i large and
unportant part of tne company's area. Ihe company objects
to the division of its area of supply on the grounds that it

will restrict the operation of the company as one undertaking,
will increase working costs, and will be disadvantageous to
the users of electricity. Certain districts forming a small
portion of the proposed district are outside the present area
of supply of the Power Co., but it would be prepared to
undertake the supply of electricity if required to do so in
such districts. The company's area of supply extends into
three proposed electricity districts as shown in the accompany-
ing map, tor each of which the Commissioners require schemes
to be submitted.
The company submits that no necessity can be shown for

the establishment of a Joint Electricity Authority in the
proposed district; the company was created by Act of Par-
liament substantially for the purposes for which a Joint
Electricity Authority would be established, and Section 12
of the Electricity (Supply) Act, 1919, recognises the special
position of the Power Co. by restricting the supply of elec-
tricity by a Joint Electricity Authority in the Power Co.'s area.

It is submitted that rapid development of supply can best
be maintained by the utilisation of the existing organisations.
Tlie purchase by a Joint Electricity Authority of existmg
undertakings would result almost certainly in an immediate
increase in the cost of electricity to the con.sumer, and would
involve either financial assistance from the State or an obliga-
tion on the ratepayers to defray losses out of the rates, which
burden would largely fall on districts in which a supply of
electricity from the company is now available without any
risk to the ratepayers. The company has in the past found
large sums of money, and is prepared to find such further
capital as may be necessary; in view of the existence ot the
Power Co. the creation of a Joint Electricity Authority would
involve uneconomical duplication and unnecessary expense.
The delay already occasioned by the restrictions imposed

prior and subsequent to the passing of the Electricity (Supply)
Act, 1919, has created a serious position of affairs such that
new and extended demands for power have been delayed.
The company proposed, in 1918, to construct a capital power
station at Ferrybridge, and in conjunction with the Mex-
borough District Council, another station at Mexborough. but
the company has not been permitted to proceed with either
of these much-needed works pending the proposed inquiry
(which is to be held at Leeds on April 15th next). Any
further delay such as would be inseparable from the constitu-
tion of a new body would result in a serious shortage of supply,
which would cause uneconomical stations to be extended;
manufacturers and others who require power immediately
will be forced to install their own power plant, and the
economy of capital and of working expenses which would
have been obtained will be lost.

In the company's area of supply there are 62 electricity
undertakings, a large measure of unification has already been
brought about, and the existence of an extensive system of
mains makes further unification easy of attainment. Of the

undertakings 24 are owned by Electrical
Distribution of Yorkshire. Ltd., a com-
pany working in conjunction with the
Power Co., and of the 62 undertakings
the company is supplying or has
entered into an agreement with 40.

Seven of the remainder have not com-
menced to supply electricity, leaving 15
of the working undertakings not yet
associated with the company, but the
company is willing in all these cases to

enter into agreements for supply.
The agreements which the company

has made include agreements with the
Corporations of Bradford, Rotherham,
and Sheffield, for interchange of supply,
mutual assistance and the avoidance of
overlapping, and it is submitted that a
continuation of development on these
lines, subject to the control of the Com-
missioners, w'ill produce the best results.

In recent years there has been a grow-
ing spirit of co-operation, and the
powers granted to the Commissioners
give .sufficient a.ssurance that future
developments will not be obstructed.
The rapid growth of the company's

undertaking is indicated bv its annual
revenue as follows: 1911, ^.36,829; 1914.

^671,304; 1917, ^146,272; and 1920,

i.381,693.

The company's area of supply in-

cludes the Yorkshire coal field, which
extends continuously from north to

south across the boundary of the pro-
posed district, and the company's extensive system of mains
is available, not only for supply to collieries and all classes of
users, but for taking power from those collieries which may
have a surplus derived from waste heat. The company has
already entered into several arrangements of this nature, and
in particular the company's Barugh power station utiUses as
fuel a large amount of surplus coke-ovep gas, and an arrange-
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naent has been entered into for a further large supply of gas
fuel to this station which will result in a still larger saving of

con].

Ju view of possible developments in the use of low-grade
fuel the co-ojx^ration of the 1'ii\\<t Go. with the colliery owners
is likely to liavo an iiuport;uit <'ffec.t in reducing the cost of

producmg electricity in the future. It is submitted that in

such new developments a company undertaking will obtain
the best results.

The maintenance of the company's rapid development and
the provision of the further large capital sums required will

depend largely on the continuance ol confidence on the part

of investors that, subject to the proper performance of its

statutory obligations, the company's security will not be dis-

turbed by the granting of overlapping powers to any other
body. If the Commissioners are of opinion that, although
the present time is inopportune for the creation of a Joint
Electricity Authority, a provision for the future purchase of

the company's undertaking by a Joint Electricity Authority
would be desirable, the company will be prepared to con-
sider such a condition. It is urgently necessary to proceed
with the construction of a power station at Ferrybridge with-
out further delay.

The company requests that the proposal submitted to the
Corporations concerned in December, 1919, as set out below,
be dealt with bv the Commissioners under Section 19 of the
Electricity (Supply) Act, 1919 : (n) The Corporations of Brad-
ford. Halifax, Huddersfield, and Leeds, and the Yorkshire
Electric Power Co., to enter into an agreement for co-opera-
tive working of their generating stations, interchange of
supply, and mutual assistance. (fa) Each of the parties to

retain the ownership and management of their respective
generating stations, and to generate energy for their own
requirements and for the pui'poses of the joint arrangement
as required from time to time, (c) Provision of further
generating plant from time to time to be made by agreement
between the parties, or failing agreement, the Commissioners
to decide which party shall provide the plant required. The
party making provision of generating plant may require the
other parties to enter into agreements to take supply to an
amount and for a jjeriod and on terms which will justify the
expenditure incurred, (d) The parties to supply energy to

one another on terms which will encourage generation in the
most economical manner.
The company requests that the restriction on the supply

of electricity for lighting in districts w-here there are no autho-
rised distributors, imposed by Section 48 of the Yorkshire
Electric Power .A.ct, 19(31, be removed and, if considered neces-
sary by the Commissioners, the company is prepared to assist

in the formation of a joint committee representing authorised
undertakers, local authorities, consumers of electricity, and
other interests with the objects of : (n) Making recommenda-
tions as to the co-ordination of the activities of various autho-
rised undertakers; (b) taking into consideration the economical
and efficient supply of electricity to meet the requirements of
the area and the existing provision made for that purpose;
and (r) acting in an advisory capacity to the Electricity Com-
missioners and such authorised undertakers.

If so desired, powers to be granted to any local authority in
the company's area to give financial assistance in any form
to the company, subject in each case to the approval of the
Commissioners. It may be that some or all of these proposals
are beyond the powers of the Electricity Commissioners to
grant, in which ca.se the Company requests the Commissioners
to support an application by the company to Parliament for
the necessary powers.

THE TEMPERATURE LIMITS OF LARQE
ALTERNATORS.

DiscrssioN AT Leeds.

Mr. G. a. Juhlin read his paper on the above subject, which
was abstracted in our issues of February 4th and llth, to the
members of the North Midland Centre of the Institution
OF Electrical Engineers, at Leeds on February 8th. The
chair was occupied by Mr. W. M. Selvey, Sheffield, who re-

gretted that the chairman of the Centre (Mr. J. C. Jewell) w-as

prevented from attending, and remarked that Mr. Juhlin was
the principal electrical designer for the Metropolitan-Vickers
Electrical Co.. and spoke with authority.

In opening the discussion, Mr. Selvey said that if they
had actually been getting at the hottest spots temperatures
approaching those which Mr. Juhlin proposed to standardise,
then Mr. Juhlin was absolutely justified in bringing forward
a plea for facing the music. He, the speaker, remembered
the first really large power station in this country and what
their experiences were. In thos<^ days they were never able
to catch up to their load, and he thought that, with very
few exceptions, that was the state to-day and would be so for

the next five years or longer. Although they hojied for wonder-
ful things to be done under the new Electricity .\ct what
little experience they had had of it so far did not suggest

speed. The earlier experiences of electrical power were based
on a load in which diversity, as they knew it to:day, hail not
jiroved its full benefit in levelling uji the load ; one oi the

Items in the early specifications lor turbines was a sy.>;tem

of governing which woulil stand up to very wide fiuctualmns

without appreciable change of speed, particularly apphed to

keeping a constant voltage on load, which was a very material
thing in those early days. Thai resulted in turbines being

fitted with very sen.sitive forms of governors, 'ihe only way
to meet the specification was that the over-load, or the load

which could be given by the turbine, should be very large

compared with its normal rating, and the consequence was
that their early turbines, particularly those which Messrs.
Parsons were responsible for. could always give 60 or perhaps
lOO per cent, overload, according to tbe conditions at the
steam end; the generators that were driven by those machines
were wound as they then thought in very generous and ample
proportions. Judging by their thermometer tests their rotors
and stat<irs were remarkably cool ; therefore, a machine which
was intended to work at from 3,000 to 3,500 kW, because of
those temperatures and because of the tremendous over-load
capacity at the steam end, almost immediately got rated tip,

not by desire, but because the load was always growing so
fast that if there was any excuse to use it for higher rating
it was so used. The consequence was that those macliines had
no sooner been put into service than their everyday load

grew from 3,500 to 5.000 k\V, which did not mean that they
were always definitely and entirely run at 5,000 k\\, but that
there were many times when there was no other alternaiive.

Then a great change came over the scene, and it was only
just beginning to come into operation to-day; that was, run-
ning machines at higher than what had been the standard
speeds, and on the whole witli extremely satisfactory result's.

The question of heat dissipation was something which was
operating in a reverse direction on their economy of material;
it was economical to adopt a higher speed if the heat losses of

the machine were not dillerent, and there were many reasons
why they should use bigger machines running at 3,000 r.p.m.
if they could have confidence in their insulation. As regarded
the larger machines, Mr. Juhlin was showing them the way to

an entirely inorganic mineral form of insulation, he was still

proposing to use some organic binding material, but at an\

rate it was an improvement. If they introduced any chan;;i'

in one direction nature always introduced a counter-chang<'

which affected the value of what they were trying to do. A
good insulator for electricity was, generally speaking, a gouil

insulator for heat; therefore, by using a mineral or silicat.

form of insulation they adopted a type which tended to kec|

up the temperature of the metal which it enclosed, but il

the insulation was not organic material and could stand high
temperatures as mica did, then their old idea about tempera-
ture had no foundation. That was a very difficult mental
attitude to grasp. Obviously the heat insulating property 'i

the insulation was entirely changed, a mere temperature ri~

on the outer surface was no longer a criterion, and they liaii

to reconstruct their point of view-. Therefore, they must now
endeavour to get at the hottest spot and make that tli.

standard, because that was the only thing which rcall>

mattered ; if everything was pretty safe there, it must hi'

.safe elsewhere, and it only remained for them to attack

the problem by a new method, that was, to embed some
detector right at or near the hot spot. But Mr. Selvey had
still some little doubt whether it was possible to do that

• without interfering in some way with the general solidity of

the work in the generator as a whole. One other point whiili

was very material was the ditl'erence between ll.otio and
ti.OOO-volt machines. That was going to be quite a big question

Mr. Juhhn said that they must be prepared to run at sti'

higher temperatures at 11,000 volts, because with pure mii

:

insulation they had a bigger temperature gradient. Il

they had more insulation they would have less room for

copper; on the whole they tended to run at a higher density

in that copper with higher losses. If that was so there might
\ie a material difference of the order of from 5 to 10 per cent

in the output per lb. of fuel of 6,000 and 11,000-volt machine-
and there was an enormous temptation to use 11,000 volt.i

so long as they could.

Mr. Greedy was' much interested in Mr. .luhlin's applica-

tion of the Miles Walker method of calculating temperatnr.
rises. He had tried from time to time to make use of tl)'

method as described in Prof. Miles Walker's book, but n-

doubt owing to the causes he had mentioned, and to van:,

tions in the tightness of packing of insulation and matin
of that character, he had never been able to get satisfactci

results. The method .seemed to him to be one by which li''

spot points could be calculated, not only in turbo-alternatoi

-

but in machines of all kinds. Tlie stresses on the rotor of i

turlio-generator in the case of .short circuit, he took it. were
just the same as tho.se on the stator. Were there not methods
of limiting those stresses by the use of choker coils and appara-

tus of that kind to cut down the short-circuit current'.'

Mr. Spurr considered that the six^cifving of low tem-

peratures could be assumed to he a method of playing for

safety. Authorities would specify for higher temperatures
if they felt they could rely on them. Mr. Juhlin's list of

failures gave three mechanical and two electrical, but the best

of his designs could be wrecked by careless assembling. Mr.

Spurr had in mind large stators which were assembled on
site, or handled on the railway. Although armature winders
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wei-e very cai-elul, yet they were olten expected to work and

make a good job under very adverse conditions. He believed

iLiat some big macliines had been wound recently under con-

ditions which made it impossible to expect anybody to work

well, and it he was right ui his surmise, one of those machines

had 'failed because it was assembled under conditions under

uhich it had no business to be, that was, exposed to weather

and uncomfortable circumstances all round. In overcrowded

shops thmgs were thrown about anyhow, men were not

careful enough, and it did not take very much bad handUng

of a coil tu make it defective. He thought more help could

be given to contractors working m a station towards making
N.iind jobs. Another thing that might caaise a failure was
the air filter. In the United States the blast-fm'nacc people

had taken to refrigerating the ail' after it had passed through

The filter in order to dry it; cold air was usuahy dry air, and

he thought that before very long station engineers would

have to rely on having a refrigerator plant under then-

charge. They would then be able to maintain the same
temperatm'e all the year round on their alternators, and they

would not have machines running at a higher load in the

winter and a lower load in the summer.
Mr. J. D. Bailie observed that nearly ij years ago at a

colhery not far from Leeds they had used asbestos insulation

on d.c. generators of 150 k\\ ratmg at .5U0 volts. Those
machines were still in use. Were the high temperatures re-

ferred to by Mr. JuhUn in his tests mamtained continuously

over the long periods of time named'.' If so, he thouglit it

wiiuld have been of interest if similai- experiments had been
carried out, but with the current applied for twelve hours
;iiul cut ott' for twelve hours alternately over the whole period
..1 the test—the object being to ascertain the effect of the
iilternate expansion and contraction of the conductors which
w.iuld result. The object of anchoring the end windings by
A\iilo metal rings was to provide a rigid support. Would not
the tendency of those rings, however, with the windings sub-

i<eted to the high temperatm-es contemplated, be to prevent
llieir longitudinal expansion, and so to stress the wmdings
,i;;ainst the rings'? A point in favour of the higher tempera-
tures proposed, which did not appear to have been touched
nil so far, was that their effect would enable the diameter of
the rotor to be reduced. That, in turn, would be favourable
t' I the use of higher speeds of rotation by reducing the peri-

]iiieral speed of the rotor. He believed there had been a ten-
dency of late to run rotors at higher peripheral speeds than
desu'able, up to something like 4.50 ft. per second. Wet-air
liiters were not supposed to pass moisture—but did. His firm
made a practice of testing the air for moisture by a method
which seemed to be fairly satisfactory. His personal feehng
\as very much in favour of closed-circuit ah- coolers which
\iere, he beheved, being adopted largely. There were many
machines running in the country at 11,000 volts, for example,
ill the stations of the Sheffield Corporation and the York-
>liiie Electrical Power Co.. and the difficulties had been
v.ry slight indeed. Some 15 years ago they installed two
I .")UO-kW turbo-alternators at ll.(KX) volts which were still

I iiuning satisfactorily. Where the requirements were in favour
'<( 11.00(( volts, such, for example, as when the supply w-as
Inr what might be termed local use, rather than for long-
diNtance transmission when a step-up transformer would be
i;^-d. there seemed to be no very .sound objection to it as the
-nerating voltage. He was entirely in agreement with Mr.
liihlin in his advocacy of the ultimate temperature rather than
tlie rise in temperature being specified.

In replying to the discussion. Mr. G. H. .jDHLrN pleaded
iliat they .should not shut their eyes to the conditions under
\'. liich they had been operating then- machines for a number
"I \ears. The chairman had referred to the good old days
A hen they had had machines as big as houses, and which
had stood overloads, \^'ell, there were certain reasons, and
they were now altogether out of the question. The machines
>\ere not designed to stand those enormous overloads. In
those days they were designing machmes for close voltage
1 emulation

; that simply meant that their stators were not
'laded up anything like they were to-dav. and the rotors
operated under totally different conditions m so far that an
merease in load did not mean the enormous increase in
iiuignetismg current that it meant to-day when thev over-
loaded a machine. When machines were being designed for
' per cent., regulation 2.5-in. air gaps were nothing out of
file common. To-day they were running machines three times
the size with less than half the gap. .so thev got a totally
different relationship between armature strength an«l field
.--trength. with the consequence that the capaeitv was there—
the machines were not designed for it, but it just happened
because of the condition. They were running at much higher
speeds; therefore, the windage losses were much higher, but
although their total heat los.ses were no smaller thev were
distributed .slightly differently. TJnfortunatelv it was not
commercially possible to produce insulation 'consisting of
nothing but mica: thev had to use a small amount of
imper but they were reducing that to the absolute minimum.
I hey had found, that by improved methods of manufacturing
the niica msulation and anplving it on the coils "thev
''<uld get anything, from 3^ to 50 per cent, more wrap 'in thesime space, which meant that they were squeezing out bindin"
material a,s much as possible, and were also ehminating anv
small air spaces that might be in existence. Consequentlv.
It the msulation swelled due to slight clearance in the

slot it was still as tight when it was swollen as when it

was put in, so that they were approaching, he thought, very

much nearer the ideal condition in insulation. He did not pro-

pose a higher limit for 11,000-volt machines; what he did

want to convey was that, in measuring surface temperatures,

they would have with the same surface temperature in two
similar machines a much higher temperature in the 11,000

than in the 6,000-volt machine. That was the crux ot the
whole position. If they designed then- machines with em-
bedded temperature detectors then they put the 6.000 and
11,000-volt machines on the same basis. They were operating
both of them on internal temperatures, and they knew they
were not reaching higher temperatures in the one than in the
other, a definite step forward. Experience had shown that

rotors never suffered from short cuxuits, but stators on the

other hand, in some cases did. Mr. Creedy's suggestion of in-

troducing choker cods had been applied quite extensively. Re-
liability was the first and foremost question and always should
be. If he (Mr. Juhlin). as a representative of a manufactm'er,
could go to anyone in the country and say :

" Our machines
have not broken down for five years," he thought people would
flock to buy them and they w'ould then be able to command
higher prices than anyone. That was what they w'ere striving,

for. They were not striving to build cheap machinery, but
machinery which would do its service and do it well. Assem-
bling machinery on site was a point which was very often
lost sight of. It certainly would help manufacturers enor-
mously if satisfactory facilities were given on sites when
machines were being assembled. Winders were only human,
and when they considered the enormous responsibilities that
devolved upon them it was up to everyone to give proper facili-,

ties to them. His (Mr. Juhlin's) company had given up very,

largely the use of the wet filter ; it decreased the margin of

safety. At the present time they had some '20 or 30 machines
going through the works with closed-circuit air coolers, which
ehminated any filter altogether, and did not introduce any
dust or dirt into the machine. With regard to refrigeration,

he had no doubt but that they would arrive at a time when
the air would be cooled down below the atmospheric con-
ditions, but how far off that time was he would not venture
to sav.

THE LONDON AND HOME COUNTIES
ELECTRICITY SUPPLY SCHEME.

The London County Council's scheme for the reorganisation
of electricity supply in and the establishment of a Joint
Electricity Authority for the above-named district has aLeady
been prehminarily outlined.* The scheme itself, so far as its

administrative and financial arrangements are concerned, is

generally similar to the other schemes which have been
outlined in our pages. A committee consisting of Sir A. B.
W. Kennedy and Mr. G. W. Partridge, appointed by nine of
the principal electricity supply companies within the area,
Mr. J. H. Eider, appointed by the L.C.C., and Mr. C. H.
Wordingham, by the Conference of Local Authorities Ow ning
Electricity Undertakings in Greater London, was formed in
May, 19'20, to prepare the technical part of the scheme, and
has had the co-operation of Sir Phihp Dawson with regard
to railway electrification and power demands therefor. \Ahat
follows is an abstract of the report.
The area of supply, as provisionally determined by the

Commis.sioners, contains apjiroximately 1,700 sq. miles, with
84 separate electrical undertakers (omitting independent elec-
tric railway and tramway systems) operating some 77 different
power stations. The systems of generation comprise d.c.
single-phase, tw'o-phase, and three-phase a.c, generated and
supphed to the consumers at a number of different pressures
and frequencies. In certain outlying parts of the area no
supplies at all are given at present. The aggregate maximum
demands (excluding separate railway and tramway systems),
have lieeii as follows :

—

J;il3-14

l<n7-l.S

l!1iy-'2()

•240.7<Ki

•293,000

320.(^JO

454
6.53

606

Load Facto
percent.

•21.5 '

•25.4

•21.6

During l<J19-^20 70 per cent, of the units were sold within
the County of London, and the total amount of generating
plant in the various power stations at inid.^iiiiimer, 19'20. was
as follows :

—
kW.

At work or available (about) 480,000
In cour.sc of erection, on order, or sauctioned (about) '255,000

Total (about) 735,000

.-The whole of the plant which is now in course of erection,
on orde"r, or sanctioned, is of the modem turbine tvpe, mostly
of sizes varying from 5.000 to 10,009 kW. The value of this
Dew plant is about f4,.300.000. The average actual works

• Elec. Ef,v., p. 169, Feb. 11th, 19a.
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cost of generation, excluding rents, rates, management, and

capital cliarges, has been as follows :
—

Works costs per

Year. unit sold.

1913-1-1 {1.6'Jd.

1917-18 .. 0.99 d.

]U]9-'2U 1.5.5 d.

The average fuel consunipiion (mj l;ir as ran be ascertained)

expressed as B.th.u. per k\\ li generated, during the last

recorded year, was 3!S,',iiKl B.tli.u. The lowest consump-

tion was "•27,0(X) and the highest y-2.0(lU B.th.u. per unit.

The above average ligure corresponds to a consumption per

unit of about 3.7 lb. of fuel, having a thermal value of lO.aW

B.th.u. per lb. Even before the war. the capital charges

(including interest, sinking fund, depreciation. &c.) amounted,

on the average, to no less than about 5U per cent, of the total

price charged to consumers, and this percentage is likely to

be still further increased.

Tlie grow th of demand within the ai'ea over the last four or

five vears has been at the rate of about IS.tKX) kW per annum,
but the total demand, by the time that any capital stations

can be ready, will have increased from its 1919-20 amount
of 320,600 to about 47(1.000 kW, and by 1931. the demand
may have increased to about WItl.OOO k\V. These figures are

independent of the probable railway demand, which, it it

were supplied from the general system, would add. according

to the estimates of the railway companies themselves, about

'JXl.OOO k\V by 1931. If these figures be justified by events,

the total demand ten years hence will be about 800.000 kW.
The average annual load factor has changed very little

during the last ten years, in spite of the fact that the in-

dustrial load, including heating, now takes up a much greater

proportion of the total power than it did ten years ago.

During the last two years the maximum load has increased

by 27,000 kW, while the units sold have diminished by over

45 milhons. The committee made a detailed examination of

what the possible diversity factor over the area of supply

would be if all the principal undertakings were to be supplied

from one single source. Even in this case (an impracticable

one) the diversity factor would only amount to 1.07. That is

to say the sum of the maximum demands upon the various

individual stations would only be 7 per cent, greater than
the combined maximum demand upon a single .station. Under
any actual conditions, therefore, with several generating

stations at work, it would not appear large enough to make
any appreciable difl'erence in cost of plant. Naturally, if

tramway or railway loads (having perhaps a 40 per cent,

annual load factor) were at the same time carried by the single

station, its average load factor and. therefore, especially its

economy in capital charges per unit, would be increased.

For the first stage of the scheme, the committee recom-
mends that the power stations in the whole area (apart from
certain outlying stations and districts which have to be dealt

with separately), .should be divided into groups, within each
of which generation w'ould be continued in certain power
stations (" auxiliary pow-er stations "). These stations would
be linked together and would serve, for the time being, as

bulk supply stations for the remaining power stations in the
group, W'hich would then cease altogether to be generating
stations, and become sub-stations. The supply in bulk to

the closed-down stations would be given through secondary
high-pressure mains, the cuiTent being transformed to l.p.

d.c. or a.c. for local distribution. The mains interconnecting
the various stations of each group would work either at
about 6,G00 or 11,000 volts.

The second stage of supply would commence when capital
stations were ready for work; these stations should supply
at 33.000 volts, and .should be connected to points in the
area (in most cases the sites of the now existing power sta-

tions) W'here the e.h.p. w'ould be stepi:)ed down to the secon-
dary pressure, whatever that might !«. When this condition
had been reached, it would be possible economically to shut
down more of the older power stations which had been kept
at work, and to substitute for their generation the supply
of stepped-down current from the capital stations.
The first stage of the scheme may possibly be completed

in 1925-2G, or at the earliest date at which bulk supply can
be given from the capital stations; the total fuel saved at
that time, over the whole area dealt with, will be at the
rate of about 500.000 tons per annum, as compared with the
quantity which would have been consumed with the same
output had the conditions of 1919 continued.
By providing e.h.p. interconnectine mains between them

the different portions of the area could be. if necessary, com-
plet<^ly sep'irated nt times of neak load, so that the consequence
of any serious failure of mains or plant would be localised as
much as possible, while at times of licht load the auxiliary
power stations in certain portions of the area miaht be shut
down, and the snpnly taken entirely from the capital stations.
Further to minimise the effect of any local breakdown it is
proposed that each capital station should be subdivided into
two or more entirely separate sections, each complete in itself
as regards bnilprs. generators, condensers, transformers, and
switch^ear. The.se sections would be arranged so that, they
conld he disconnected or connected as and when required.
Dunne the second stace of the scheme two of the existinfr

power statioiis which are advantageouslv situated for their
snecial requirements should be nractirallv reconstructed and
enlarged, utilising the new plant which is at present "oin"

into ibcm. and extended with further new plant. They would
then serve as capital power stations. This work should be
completed at any rate within about ten years from the forma-
tion of the .Joint Electricity .Authority. It is probable that it

may be desirable and economical to transfer certain plant (in ij

large units) from stations which it is thought on the whole
ought to be closed, to others which would be continued iu

operation for some time.

There should be a control centre for each group of power
stations, where an engineer-in-charge would be in telephonic

communication with all the power and sub-stations withiu
the area of his group, and must have complete responsibility

for the distribution of the load at different hours and on
difl'erent days, between any stations in the area which were
at work. This is necessary especially to ensure that the
highest load factor should be given to the plant which could
lie most economically worked, while other j)lant or other
stations were utilised at times of i)eak load. A central control

for the whole of the area must' fiii'ther hr able to jircscribe

the method of working as between the different groups. This
sy.stem of control would have to come into effect as soon
as the capital stations were at work. In each group control,

and especially at the central control, it is desirable that there
should be visual signalling arrangements which would tell

the engineer-in-charge exactly what station or )>lant was
working at any particular moment, and how the output was
apportioned.
Both the power stations and trunk mains should come

under the control of the .loint Electricity Authority when it

is formed, whether the systems be purchased outright, or

taken over in some other way. and it has also been assumed
that the local distributing powers would remain for some
extended period entirely in the hands of the present under-
takers. Arrangements rijight be made with some of the

railway companies now owning power stations, or which
might build power stations primarily for their own needs.

to erect additional plant and to give a supply to the Joint

Electricity .Authority.

The most advi.sable pressure of supply on the e.h.p. mains
from the capital stations is 33.000 volts i)etween conductors.
Wherever i)os.sible, the system of la\'ing 3-core armoured
cables direct in the ground should be adopted, except, per-

haps, in some of the outlying portions of the area where
overhead conductors could advantageously be used; it may
be advisable to use single-conductor cables in some cases where
the 25-cycle system is employed. Considering the difficulty

of laying and jointing mains in the Metropolitan area, of

obtaining access in case of faults, as well as the possibility

or necessity (in certain cases) of using a draw-in system, it

is necessary that the number of cables and the pressure be-

tween the conductors should be kept as low as is economically
possible.

Energy at 3:1,0(K) volts would be tran.smitted from the capital

stations to certain selected points in the various portions of

the area, at which it would be stepped down to 6.ti(KI or

ll.(H)0 volts, as the case might Ik". and paralleled with the

supplies from the auxiliary power stations. .Authorised dis

tributors would receive the .supply at either 6,600 or ll.lKKi

volts in the form of 3-pha.se energy, and any transformation
beyond that, either to 2-phase alternating, to Ip. d.c. or to

l.p. a.c. for distribution purposes, would take place either

at existing sub-stations or at existing power stations used

afterwards as sub-stations. The energy supplied by the .Toiut

Electricity .Authority would be metered on the 6,6(X> or ll.<10(l

volt side at the sub-stations. The standard frequency for the

area on the north side of the river Thames should be .50 cycles

per second, but on the south side of the Thames, both .50

and 25 cycles should be available, owing to the fact that, at

the present time, a much greater proportion of the power
and traction -supply on the south side is given at 25 cycles

than at 50 cycles. Interconnection betw'een the two different

frequencies, if it should be required, could be carried out by
suitable frequency changers installed in sub-stations or in

power stations. Such frequency changers have been in u.se

in the Tjondon area for a con.siderable number of years, and
are to-day being manufactured up to sizes of 5,000 kW.
During the development of the fir.st stage of the scheme the

erection of four new capital generating stations would be
commenced, three on the north side of the river Thames
and one on the south side. The second stage of this scheme
Would begin as .soon as these stations were at work. Three
of the sites are to the east of Blackwall Tunnel, and one is

an up-river site.

Tlie creation of obligatory sinking funds, in many cases
for comparativelv short repavment periods, is likely seriouslv

to affect the ability of the .Toint Electricity .Authority to sell

electrical energy to i-ailwav companies at a price as low as

such companies could produce it in their own stations. The
probable extent of the railway load has already been men-
tioned and its acnuisition by the iindertakint' of the .loint

Electricity Authority is of paramount importance, and this

point should be impressed upon the Electricity Commissioners
with a view to a reconsideration of the wholo matter.
The cables will lie three-core, paper insulated, lead covered

and armoured, and will generallv be laid direct in the ground:
in sppfial cases unaiTnoured rabies will be drawn into ducts,
and the sizes used will be 0.15 nnd 0.25 sq. in. In certain
ontlyinT p^rty of the area overhead transmission mav be
adopted. During the first sta^e it is proposed to shut down
progressively 34 generating stations, and, by means of inter-
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connecting cables, to .supply such stations in bulk from the

remaining stations. At the same time certain capital stations

would be erected, and. as these became ready for work, the

second stage would be reached. T^-enty-six of the remaining

generating stations would then be progi'essively shut down.

Of the remaining 17 stations existing in the area, two would

be reconstructed and considerably enlarged to act as capital

stations, and seven would be permanenth retained to act as

auxiliary generating stations in conjunction with the new-

capital stations. The other eight, near the outskirts of the

area, would have to be kept at work for a considerable period

until it became commercially possible to extend the trans-

mission mains to their neighbourhood. The installed capacities

of the capital stations would vary, in the tirst instance, be-

tween 70,000 and 200,000 kW. mostly in units of 2.5,000 kW.
Several of the sites would permit of much larger stations

if required.

It is not proposed that any works should be constructed

by til- Minister of Transport, under Section 18 of the Elec-

tricity (Supply) Act, 1919.

It is proposed to leave the existing generating station

(tramways) of the London County Council (Greenwich), and
the existing generating stations (railways) of the Under-
ground Railways (Lots Road). Metropolitan Railway Co.

(Neasden). Great Western Railway Co. (Park Royal). Ixindon

and South-Western Railway Co. (Wimbledon), and London
and North-Western Railway Co. (Stonebridge Park), to supply

energy as heretofore to their respective systems.

In most cases the plant at these stations is already fully

loaded, and no good purpose would be served by incorporating

it in the general sy.stem of supply; moreover, two of the

stations, viz., Lots Road and Neasden. supply at a non-
standard frequency of 3'6i cycles. ' .\ny railway system in

the area, not already electrified, would be able to obtain its

supply of energy from the new capital stations, while addi-

tional supplies could be given from them to those railways
already electrified. On the south side of the river Thames
supplies at either 2.5 or .50 cycles would be available, and on
the north side a supply at 50 cycles.

The estimated capita! exl^enditure by the Joint Electricity

Authority for the first stage of the scheme, ending 1925-26, is :

(a) Secondary transmission and interconnecting mains, in-

cluding switchgear and transformers. £2.0.50.000; (b) pri-

mary transmission mains from capital stations, including
switchgear and step-down transformers, with buildings,

f2.000,000; (c) capital stations (fir.st portions of) (200,000 kW
installed capacity). £8.000.000: and (d) interest on capital

during construction (say), £1,000.000. the total being
£1.3.0.50,000. For both the first and second stages, ending
1930-31, it is as follows: (a) £2„550,000; (b) £4.700.000; (c)

875,000 kW installed capacity £22,000.000; and (d) £1..500,000.

the grand total being £30.750.000. The above estimates are
based on present-day prices, but do not include the cost of

the acquisition of existing generating stations or of existing
interconnecting mains.

THE HEATING OF BURIED CABLES.

DiSCUS.SlON AT LlVEKl'lHll,.

The N.P.L. report on the above research work, which was
abstracted in our issue of December .31st last, was discussed
before the Liverpool Sub-Centre of the North-Western Centre
of the Institdtio.n' of Electrical Engineers on February 7th.

Mr. E. B. Wedmore introduced the report, and was followed
by Messrs. Melsom and Faws.sett, and Dr. Marchant. who
each in turn introduced his contribution to the research work.
Mr. J. A. Morton opened the discussion, pointing out that

the report left the information in such a form that it was not
readily available for use by cable users, although it was
useful to the manufacturer. They wanted tables or simple for-

mulae. Now the ground had been cleared in that preliminarv
report, the question was what next to do to bring about th:it

desirable consummation. Dealing with paper cable, it would
probably be necessary to obtain lengths of armoured cable
built to the B.E.S.A. (.July. 1919) standards (preferably all

from one maker), a small, medium, and large size of each
type. Temperature rises could be obtained in earth with a

certain moisture content and depth, and corrections would
be made to certain agreed standard K values of dielectric and
.soil, and tables built un like those prepared by Mr. IMelsom
for the T.E.E. Wiring Rules giving currents for. say. 60 deg.
and 90 deg. F. temperature rises in the different tvpes of
armoured cable, laid direct. Possibly Mr. Melsom could arrive
at multiplying constants for different thermal resistivities of
dieleetric and soil, by which the standard figures in the table
could be modified as required. Tliose exneriments would also
show how long the different tynes of cable took to reach their
steady temperature, a nnint of some importance which was
not suffieiently dealt with in the report. They should v(ant
some cooling curves also, for the rate of molin" would probablv
not be the .=ame ns the rate of heating. He also thought
that they micht try the effect of laying' from three to six
three-core cables in the same trench at. sav. 6 in. centres,
which would enable constants to be obtained for multiplving

the one-cable currents to provide for more than one cable in

a trench. The consideration of dielectric heating at 20.000

volts or over was not necessary, because different makers used
different compounds for impregnating their cables, giving
different electrostatic capacities and different dielectric power
factors. With regard to e.h.p. cables, makers could draw up
their own tables for safe currents in the copper, based on the
committee's tables, but making their own allowance for
dielectric heating in their own cables. The portion of the
report dealing with bitumen cables was excellent, and very
complete so far as single cables laid solid were concerned, and
he did not think anything more needed to be done on those
lines, but bitumen cables w-ere largely used for mining work,
for running down pit shafts, and he thought experiments
might be made on such armoured cables run vertically, say, 6
in. from a wall, such as would be the case in a pit shaft, to find

out what current could be carried for a 40 deg. F. rise,

which was about all that could be allowed in that class of
I'able. It had been usu,il to take the ground temperature at
60 deg. F., although it would sometimes be rather higher
in summer, but seeing that the heaviest loads were usually
in the winter months when the temperature was lower than
normal, he thought 60 deg. P. would be a good figure to
work upon. There was also the permissible maximum tem-
perature ri^ to be allowed, and so far as paper cables up to
11.(XXI volts were concerned, 90 deg. rise (from 60 deg. F.
initial temperature) was quite all right, but one had to take
account of the longitudinal expansion of conductors on the
long lengths of cable as now made. Generally a 60 deg. P.
rise was sufficient, because the expansion in a 220 yards length
of copper with a 60 deg. F. rise was 4i in., which was quite
enough to deal with if they were not going to use expansion
joints. Of course, all the expansion did not occur at the
end of the cable; if it did. 60 deg. F. would cause trouble.
Large expansions distorted the lead, which was not elastic,

and might cause trouble, in fact, it had caused trouble in
certain cases. For cables built for, say, 20,000 volts and over,
probably 60 deg. P. ri.se {i.e., a maximum working tempera-
ture of 120 deg. F.) was sufficient, because above a tempera-
ture of 120 deg. F. the dielectric losses tended to rise quickly,
though possibly that might be got over by the cable makers
in the near future. The great difference between the K values
of the l.p. and h.p. cables brought into prominence for the
first time the importance of the thermal resistivity of the
dielectric. He did not think that they ever reaUsed before the
importance of that, and he did not see why the l.p. k values
should not be brought more in line with those for h.p. cables.
What about the K values of the jute servings over and under
the armour? Nothing appeared to be said about those in
the report. Apparently the effect of armouring was of little

importance on the heating, though the figures related to
cables in air, and showed that when the armour was removed
the temperature rose slightly. He would have imagined that
if the cable was buried in the earth the armour would act as
a lagging, and they would get the opposite effect, but apart
from that it did not follow that the dielectric round the con-
ductor had a lagging effect. It had been found from experi-
ments with bare cables in air that a braiding of cotton soaked
in ozokerite tended to cool a small wire, while with a very
large cable similar braiding acted as a lagging, and on some
intermediate sizes the braiding had no effect at all one way
or the other upon the carrying capacity of the wire; a little

more light on that subject might be useful. The K value of
the soil for general work in Great Britain might be taken as
1(K> which meant that the sod contained about 12J per cent,
moisture. .\ very dry soil might reduce the carrying capacity
of cables by 25 per cent., and there were places in this country
where that might be the ca.se. Three-core cables with shaped
conductors would carry about 3 per cent, more current than
a similar cable with round conductors, and cables in ducts
w'ould carry less than armoured cables laid direct, the actual
amount depending on the diameter of the cable in relation
to the duct. It seemed that armoured cables bm-ied in the
earth had the advantage from every point of view. The report
said that there was no appreciable difference between the
heating effect with alternating (50 periods) and direct currents,
which was what they had always thought, but some httle
time ago Major Taylor, at Birmingham, discussed that ques-
tion and caused rather a flutter in certain quarters. He ap-
parently showed that the sheath loss of a.c. 3-core cable might
be 50 per cent, of the I'R losses in the copoer of an un-
armoured cable, but he (Mr. Morton) did not think a true
comparison had been made. Major Taylor .should have feken
2;30 amps. d.c. per core. i.e.. in all three cores as in the a.c.
test (instead of 400 amps, in one core), and he would have
got a different result; one which would come nearer that of
the committee; Major Taylor's conclusions .seemed to be at
variance with all previous work on the same subject.
Mr. G. H. NiSBETT said that the report contained far too

many variables to be of any ready use to users of cable,
although he apnreciated the value of the reseai'ch to the
i-alile maker. One cuuld not .safely generalise, but to take
an example : For a 33.000-V cable with a load of 167
amperes per phase, the annual cost of the energy lost and
the interest and depreciation added together approached a
minimum figure for sizes between 0.1 and 0.25 sq. in. of
copper; between those sizes the total annual charges did not
vary very much, even with considerable variations in the
price of copper and the cost of energy. That being bo, a
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supply engineer would install the larger cable, and in that

way avoid all possible over-beatiuK, and so would never need
to bother his head about the figures in the paper, except in

cases where a miscak'ulation had been ina<le about the possible

load. Mr. Melsom suggested that the measurement of the

resistance of the lead sheath would be of considerable use in

practice to ascertain the temperature of a cable already laid,

but it would seem that Mr. Alelsom was much too saneuine,
and did not weigh up the difficulties to be met with. Mr.
Melsom drew attention to the relative heating of h.p. and
l.p. cables of the same copper .-action, and pointed out tbal a

h.p. cable in air was the cooler of the two. The opinion that

when the cable w,is laid the difference would disappear was
probably true, but attention should l)e drawn to the fact that

the test was not sufficiently long to produce heat saturation

in both of the cables, as the curves were approaching each
other when the test was discontinued. The object of the cable-

insulating paper test was not very apparent, the temperature
used being far above the limit that any cable maker would
guarantee his cables to work at.

Mr. \V. P. FpLLKK outlined seeming discrepancies in the

application of aome of the formulie in practice, and ottered

suggestions for a more accurate determination of those for-

mulae. For instance, the thermal resistivity formula for

3-core cables was the same as the formula given by
Eussell for the capacity of tlire^ cores to the lead sheath,

with the addition of the 4 ir constant. The formula, however,
gave capacity iigm'es which were too low by from 20 to 30 per
cent., and it seemed possible that, if the correct relation.ships

between the size of conductor. Sec. and the thermal resistivity

were known, the 3-core figures and those for single-conductor
cables would more nearly harmonise, k great deal of atten-

tion had been paid to thermal resistivity, but there was another
thermal constant {the specific heat) of which he saw no
mention in any paper. To show its effect, in a 0.15 sq. in.

3-core. '20,000-volt cable working at '250 amperes, if the current
were raised to 300, even if none of the extra heat generated
were conducted away from the cable, it would take an hour
and a quarter to raise the temperature of the cable 10 deg. F..

although the final temperature of the cable from the authors'
fig. 6 would be enormous; therefore, in estimating the over-

load capabilities of a cable, the thermal capacity came in mate-
rially. The thermal capacity of the ground, in the case of

buried cables, was as important as the resistivity. He did

not believe a cable laid in the ground ever reached a steady
temperature, as a matter of fact, all the curves in the report
were still rising. With cables in air, convection so arranged
matters that heat was carried off as rapidly as it was generated,

and so a steady temperature was reached, but such was not
the case with a cable biu:ied in a fixed medium. It might
be a good idea to give curves of temperature rise and time
for different diameters of lead piping at different watts loss

per square centimetre of surface. One could then work back
and find the temperature of the copper, by using the steady
results obtained with the cables in air. The authors antici-

pated making experiments on cables with applied voltage, a
different state of affairs to that of a cable carrying current
alone. In the latter case the maximum temperature was next
to the copper, but when voltage was appUed, it was likely that
the maximum temperature would shift to the centre of the
cable.

Mr. F. J. Teago suggested that co-ordination of the informa-
tion might be obtained by a close study of the manufacture
of the different classes of cable. Temperature rise was closely
bound up with the intimacy of contact between the various
dielectrics and the copper, and the inclusion of slight air

films caused banking of heat pres.sure. that was, greater
difference of temperature between interior and exterior.

Mr. W. HoLTTUM thought the report did not give much
defijiite guidance to cable users or manufacturers. The re-
search, as so far conducted, had been mainly directed to the
cables, hut there was very considerable room for further in-

vestigation, not only regarding the nature of the ground in
various places, but of the behaviour of the ground when
occupied by warm cables. In many cases cables in continuous
u.se would maintain the ground in average weather in a con-
dition continuou.sly different in its heat dissipating qualities
from the normal. It seemed likely that a special piece of

apparatus for ground tests would be more useful than an
ordinary cable; for example, a. spherical unit containing a
heater and means for taking continuous obsprvations of its

surface temperature, also a number of buried thermo-junctions
or other convenient apparatus for taking the temperature at
various distances from the heating unit, and some form of
buried moisture indicator if such could be devised, would be
very useful adjuncts. The nature of the contact of the
cable W'ith the ground was of considerable ininortance, and
there seemed room for trials to be made with identifal cables
in identical earth, but with the earth in Vlifferent degrees of
contact with the cable. Also the effect of sligHtly wetting
the ground while laving and before ranimim-' do-nn niiirht be
determined, tests being taken after normnl dryness had been
rear-hed; watering the around during laving with a solution
sui-h as calciui" rbloride might, in certain cases, yield profit-
able results. .With n-gard to determinations of thermal re-

alstivity of the dielectric, was it not possible that the wide
variation in the results gi-ven was accounted for. n'bt by actual
diffpreaces of thermal reeistivitv, but by differmg degrees ^gf

iptinjacy-of cpntact between the paper and the- copper and

lead? It would appear desirable to investigate that factor by
experiments on artificial test cables, in which the copper and
lead were replaced by mercury.

Messrs. Wedmoke, F.vwssett, Melso.m, and Dr. Makchant
replied to the various points raised by the speakers, and
expresst'd appreciation of the various suggestions put for-

war<l. which would be reviewed in more detail when the

full report of the discu.ssion v^as available.

GAS V. ELECTRICITY.

IMjKI! thu aubpici-s of the Nati(jiial Association of Su|iervisiug

Electricians, a debate on the respective merit* of gas and
electricity was held at St. Bride's Institute, Fleet Sti-eet, on
March yth; Mr. J. S. Hightield, M.l.E.E., occupied the chair.

Mr. F. W. GooDENOUGH, of the Gas Light & Coke Co.,

opened the case for gas, and .said he was- sorry to appear as

the rejiresentative of an industry which, according to .some

of its critics, ought to have been dead years ago. However,
during his 18 years' experience of the industry he had come
to the conclu.sion that after all there was room for both the

gas and electrical industries in the s<nvice of civihsation.

Jiach had its .special field in which it was supreme, and the

debatable ground was really very small. 'Iherefore, each
should recognise the others usefulness. There were three
fields of comparison for the two agents—illumination, mechani-
cal energy, and heat. In the first of these three the physical

limits of each had not yet been reached. There had been
rapid improvement in electric lighting—gasfilled lamps, &c.,

but so there had been in gas hghting by the introduction of

higher pressures, &c. The physical limits in the other two
directions were known, but the speaker asserted that there

were more possibilities of improvement in the application of

gas as only from 25 to 30 per cent, of the heat units were used
in the present types of gas engines. The heat equivalent of

the electrical unit could not be improved upon, as it was
a definitely fixed quantity. The gas industry now had to

conform to a thermal unit in supplying its commodity. This
was the " therm " or 100.000 B.th.u., and it would ensure
a proper heat value for gas supplied. Ecturning to the hght-
ing aspect, Mr. Goodenough said that mauy other factors,

apart from efficiency, entered into the question. Renewals
in the case of gas. i.e., mantles and burners, were much
cheaper than the replacement of electrical lamps. On the
other hand, electricity was economical on account of the ease
of switching oft' and on. Electricity was always more expen-
sive than gas. but the efficiency was perhaps greater. Some
housing authorities owning electrical undertakings appeared
to think that electricity was the only satisfactory method of

lighting, and had not considered the wishes of the users.

As a proof of the fact that users would not always choose
electricity, the speaker cited an instance in which 1,-300

houses were erected for munition workers. These houses
were wired for electricity and piped for gas. Upon a canvass
being made among the prospective tenants, 1.289 were in

favour of gas; only 11 required electricity, and, of these, five

altered their minds. The chief reason for the choice ot gas
was that a working-class woman wanted an illuminant which
would take the chill off a room.
As regarded power, a therm of gas would give from 10

to 12 b.h.p.. according to the size of the engine— .say, 11 b.h.p.

—this was equivalent to about 10 units of electricity. Electric
power had many incidental advantages, and even gas manu-
facturers used electric motors in their works for intermittent
duties. Gas. however, proved best on regular loads.

For all heating purposes, a vast field remained with gas.

although electrical authorities still put forward surprising
claims for electric cooking. In this connection Mr. Good-
enough quoted a letter written by Mr. Wright to the Elkc-
TEiicAL Review, in which young optimists of electrical sales

departments were condemned for putting forward exaggerated
c-laims for their apparatus, particularly with regard to elec-

trical water heaters. A saving of meat was claimed for

electrical cooking, these claims had been tested and found
baseless—only moisture was retained, not nutrition. Some
of the war-time National Kitchens were permitted to use
(dectricity, but a letter from the Director .stated that gas
cooking had proved far more economical, and much further
evidence could be given on this subject. .\ Blue Book issued

by the Health of Munition Workers' Conmiittee endorsed
the statements made by the Director. Eleciric i-ooking was
expensive both in initial and running costs. Electrical en-
gineers would do their cau.se more good if they confined
themselves to the many claims which they were able to

substantiate ; instead of this they endeavoured to kill the

gas industry, which wa.'? the height of folly. There were
many ca.ses in which he would advise a consumer to use
electricity; to others he would recommend gas. In conclusion.
Mr. Goodenouch hoped that his remarks would be taken in

perfect friendliness in order to get at the truth of these
matters, .so that each agent could continue its service" in its

jironer snh^re.

Mr. W. .\. GlLLOTT. M.I.E.E.. who had had his remarks
printed and circuhted amooy the audience, ssid that he
proDosed onlv to deal with the every-day use of electricity.

an,d in the first instance would refer to a few of the salient

advantages of electric light. In any situation when an
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:irtificial light was required, none could be as suitable as elec-

tricity, and iu' certain cases only electricity could be employed,
such :is sluip window cases, enclosed spaces as in explosive
hi etc in. ',s ami coal mines, in submarines, cabins of airships,

shops, strung rooms, and similar instances where cleanliness

was necessary, pure au' essential, and explosion or fire an im-
possibility.

It was well known that when electric light was installed

the cost of decoration was reduced to a minimum. Further,
iu new buildings lower ceilings were permissible, owing tu

the fact that electricity did not vitiate the atmosphere or

c.'ill f(ir the niHTssity of improved systems of ventilation when
ciii|ilciyed HI cijiihned spaces. From a convenience point of

view M(> artihcial illumiuant could approach electricity. One
cciuld have control of any light, or group of lights, from
several po.sition3, and individual lamps could be extinguished
ur turned down.
For accurate matching of colours, steadiness of light, purity,

safety, cuuvenicnce, detinite results, and economy of opera-

tion, electricity undoubtedly commanded the complete situa-

tion.

For power purposes it was an established fact that the

transmission of power by electricity was supreme, frcjiu the

little motor in the domestic vacuum cleaner to the high-
sjiocd locomotive, or the minute dental motor to the enormous
ventilation or piynping plants used for colliery work. The
smallest or largest of motors could be started, slowed down,
controlled, y stopped by the mere movement of a switch.

For industrial and small business purpo.ses. its uses were
almost inconceivable. A butcher used a motor to make
sausages, a. gnicei' to grind cott'ee, a works to drive machinery
or lift articles weighing many tons and carry them to

various positions and raise or lower them within a fraction

of an inch. There were certain instances, especially in textile

factories, where definite speeds were essential, owing to the
possibility of the yarns breaking, if the machine was run
at varying speeds, or intermittently. Electricity was em-
ployed there because it was so definite and reliable, and
fm'ther, the output was considerably increased by its use.

In large engineering shops it w-as the practice to employ one
motor per machine, because electricity offered the facility

of convenience of starting and stopping, the machine was
only running when it was actually working, belt drives were
eliminated, and it was economical. Upon the question of

floor space alone it would pay in many instances to employ
electricity; a 10-h.p. motor would occupy approximately "2

sq. ft., a gas engine of similar power approximately 15 sq. ft.,

even w-hen disregarding the cooling tanks. Electric motors
could be installed in almost any position.

The use of electricity for cooking was rapidly increasing

because the users found it reliable, cleanly, economical, and
definite in its results. During the last two or three years

manufacturers of electrical cooking apparatus had introduced
many improvements in the electric cooker; the open type boil-

ing plate was doubtless the most important otie so far as

the used was concerned, it attained its full heat almost af

once, performed its work quickly, the heat could be regulated,

&c.
Housewives who used electric cookers were thoroughly satis-

fied with their behaviour, and would not u.se any other type
of cooker. These views were identical with those of cooks
who catered for upwards of 10,000 meals per day in the large

electric kitchens.

Other advantages of electric cooking were : Cleanliness and
absence of fumes; constant heating value, also the facility

of reducing the heat to a definite degree, which w-as impossible

with gas; reduced labour costs; less floor space required,

owing to the fact that electrical apparatus could be installed

in almost any position, and in some cases mounted on tables

or one above the other; economy in food, i.e., less shrinkage of

meat; saving on renewal of kitchen utensils, and low main-
tenance costs.

Mr. GUlott gave a statement of the comparative costs of

electricity, and gas for cooking in private or domestic house-

holds. Over a period of 12 years many tests and comparisons
had been made in all types of houses catering for from two
to twenty persons, with an equally wide variation of the menu,
and the comparative cost of fuel only, i.e., electricity or gas

^ was Id. per unit or 2s. 6d. per 1.000 cu. ft., at a declared

heat value of .500 B.th.u. per cu. ft. These were not labora-

tory tests, but records of actual instances under normal
working conditions.

Room heating and water heating could be taken together

for the purpose of the discussion. To use either gas or elec-

tricity for long periods was not economical. It was better

to use a coke boiler for heavy duties, and " top up " by
electricity.

Supplementing his printed remarks. Mr. Gillott asked

:

" Where is the dividing line between gas and electricity?
"

He was glad that Mr. Goodenough allowed that lighting

belonged to electricity. Local conditions always had a great

bearing upon any decision as between gas and electricity.

The use of electricity in gas works was a fine testimonial

to its efficiency. It was strange that gas engineers always
expressed great indignation when electric cooking was dis-

cussed. The electric cooker of five years ago was^ nothing
like that of to-day, and the gas companies were basing their

remarks on out-of-date figures. Electric cooking was becom-
ing more and more popular. In Newcastle the nunckber of

meals cooked electrically rose in a short period from 25 per

week to 25li.0o0 per day. Regarding costs, Mr. Gillott said

that he used electricity in his home, while his neighbour
used gas. In one year be (Mr. Gillott) used 8,000 B.O.T.

units and four tons of coal, costing ij'6'Ji. In the same perioil

his neighbour's costs amounted to ±60, and he always had a

dirty house. A restaurant with which he was acquainted
formerly catered for 1,500 persons per day at an annual cost

of i'2S0. Electricity was substituted, and for ±'360 per year

2,200 persons were now catered for. In connection with the

National Kitchens, the speaker said that the standard fixed

for the cooking of meals was that a maximum of 3 cwt. of

coal or its equivalent might be used for 1,000 portions. It

was found, from results obtained iu 50 kitchens in the Metro-

politan area, that for 1,000 portions the coal equivalent in

the case of gas was 3 cwt. 04 lb. ; coal and steam, 'J, cwt. 88 lb.,

and electricity 2 cwt. 28 lb. The speaker then exhibited a

number of lantern sUdes illustrating various applications of

electricity.

Mr. J. W. Beauchamp deplored the fact that the electrical

industry fell far behind the gas industry in propaganda work
and other things. The success of gas had been due, to a great

extent, to the continual " urge " and advertisement of its

sales organisation. Courteous and competent men were
always ready to serve the consumer; this presented a great

object lesson to electrical engineers. The business of electrical

engineers was to "
J'lisli

" clci-hicilv ami let tlie imlilic judge.

Mr. Beauchamp sus|i(vi,J tlinv was Mimrthnit^ behind the

continual desire of tli.' ^a^ pi-oi.l.' to institute these discussions.

His opininn was tl,;ii they were gradually leading up to an
agreenii 111 nf il.liiiiilalKiii of the respective spheres of gas

and eki till ity. llini' might be co-operation upon the gene-

rating side, but the'-'.' could be none in distribution. The
dividing line, if there was one. would be fixed by those who
mattered—the public. He did not think the " thermal effi-

ciency " type of propaganda was very fruitful, but it might
leave an impression upon those in authority—who had con-

siderably increased since the war; therefore this type of

propaganda should be scouted.

Mr. Selley said that in 18 years of his experience gas had
only increased in use by 44 per cent., while in 17 years

the use of electricity had risen by 178 per cent. Under
laboratory conditions the gas authorities could produce re-

markable figures, but applied to household conditio"ns the

position was different. The installation of one electrical ap-

pliance led to the adoption of electricity wherever possible.

Electric heating, because of its satisfactory performances, was
causing great concern to the gas indu.stry; in fact electric

heater manufacturers were making fortunes. (Laughter.)

Electric radiators were remarkably eflicient, although their

first cost was often prohibitive. Mr. Selley spoke at some
length on the many other advantages of electricity.

Mrs. Cross said that, as a cook who had used both methods,

she found electric cookers very much easier to use, cleaner,

and more economical. She did not get half so tired when
cooking electrically, and the food tasted much nicer. In
cooking 100 joints in several ovens she had found the average

loss per joint to be only 8 per cent.

Mr. W. NOBBS referred to a chart prepared to give a_ just

indication of the relation between various kinds of fuel heat-

ing. With gas at 5s. per 1,000 cu. ft., calorific value 450,

used in a gas fire with 60 per cent, efficiency, the cost of

100,000 B.th.u. was 2s. Electricity used at 100 per cent,

efficiency, and at lid. per unit, cost 3s. 6d. But apart from
this there were many other considerations, such as annual
charges, attendance, and cost of tiues, which gave electricity

a 33 per cent, advantage in cost.

Mr. Mason rather objected to the use of lantern slides by
Mr. Gillott. Mr. Beauchamp inferred that the discussion was
arranged by gas interests; this was not so; the secretary

of the Association had organised it. The first electricity supply
stations had been worked by gas engineers, and it was a

national disaster that they should ever have fallen into separate

camps, as there was a lot of time wasted in recriminations.

The speaker waxed facetious over Mr. Gillott's description of

an " electrical day," and his parody evoked a great deal of

laughter. He compared the two industries with the two great

English-speaking nations, and said that in many ways elec-

tricity was like the United States—standing for vital progress.

Electricity had a great future before it—but so had gas. Some
politicians were holding up to the people the ideal that elec-

tricity was going to bring about a new heaven and earth

;

it was going to do nothing of the kind. As a policy the gas

interests never said anything against the electrical industry,

stated the speaker, amid much laughter, except, he was careful

to add, when electrical engineers said something that wasn't
true.

Mr. Carter pointed out that the heat value of the B.O.T.
unit was constant, and although the gas value was to be
.standardised, the thermal value would vary. Electrical ap-

paratus would always give the same results—provided the
voltage remained constant. The calorific value of gas de-

pended on the fuel, and the con.sumer had to bear deficiencies.

Electrical engineers had fuel trouble also, but their consumers
did not have to stand this.

Mr. C. NoBBS supported the last view, and he also stated

that gas companies were supplying gas to about 500.000 h.p.

of engines—a mere fraction of the electrical power in use.

Electricity propaganda was only just commencing, but state-
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ments of the gas authorities were olteu luialeading, and should
be watched. Tliere was no dividing line between the two
industries.

Mr. G. D. BujD, speaking merely as a consumer, said that
the cost of appliances told heavily against the electrical in-
dustry, but their convenience kept down the balance from
:i woman's point of view. The electrical industry had to
contend against the appalling ignorance of electricity shown
liy the working classes. It was to be hoped that the increased
output of electric appliances would cheapen them.
Mr. GooDENouGH, replying to one or two points raised,

said he appreciated the courtesy shown to him, but protested
agamst Mr. Gillolfs statement that lie (the speaker) had said
that electric lighting held the licld. Regarding the electric
cooker, it seemed that " Man never is but always to be blest."
Progress was stiil being made in gas cooking, and the speaker
had seen electric cookers with gas hot plates for water heat-
ing. The Newcastle restaurant mentioned by Mr. Gillott
.still used gas as well as electricity, probably to" the extent of
•)0 per cent. He remembered that an " all-electric " kitchen
at Kirl'a Court some years ago u.sed i50,()00 eu. ft. of gas
as well as coke. The danger of gas poisoning had been
mentioned; statistics proved that the cases of gas poisoning
were only one per annum per 'ZOOO.dOO gas users. Regarding
the alleged constant efficiency of electrical apparatus, was there
•jiich a thmg as varying voltage? or had he been misinformed?
He reminded the audience, that the reduced quality of gas vsas
the result of attention given to the e.xtraction of benzol and
toluol, which had practically won the war.

1

¥'"• HiOHHELD thanked the .speakers, and said the discussion
had ebcited many important facts. Both industries were
partly controlled by the Government in their business, but
he was envious of the gas people, who could evade the Govern-
ment so easily. Both depended on the customer—and both
got the better of him, although it was not always so, as
witness the case of the Holborn street lighting some years
??" in / chairman concluded by thanking the secretary "(Mr
Kevell) for the able way in which lie had organised the
meeting.

Rfiia. " .Apparatus for rcgUlering telephone calls. " E. II. Kinnard. I'cb-
turiry Slith.

U.HO. •• Electric signal for railways." 1. Sanchw. February 2Clh.
(),.'>48. " Electric switches." J. B. Tucker. February 28th.
l).561. •' .Spark-plug and magneto tester." C. E. Hall and W. H. Norris.

l-.bruary 2Sth.
li..'iliS. " Emergency swilch.gear in cliclric installations." J. T. Wright.

l-.l.ruarj 28th.
(i,.'i7,'i. "Terminal (or sparking-plugs." A. Ford. February 28th.
Ii,.'i8.'i. " Electric heat radiator." .S. B. Jax. February 28lh.
^..^iSti. " Combined electric call bell and automatic fire-alarm." V. W.

Jones and J. Scott, Ltd. February 28th.
C.'iDO. " Automatic, &c., telephone systems." W. Aitken. February 28th.
8,5D4. " Arc lamps." C. Beck and C. J. Beck. February 28th.
(i.SaS. " Electric furnaces." A. Imberv. February 28lh.
(i,.'i96. " Production of high-tension discharges and high-frequency oscilla-

tions." \V. II. Wilson. February 28lh.
((..WS. " Production of high-tension disch.irges and high-frequency oscilla-

tions." W. H. Wilson. February 28th.
fi,ei9. " Electrically-heated soldering-irons." W. Clark and Clark's Nio

I'.lectric Devices, Ltd. February 28th.
C,641. " Thermionic cathodes and manufacture thereof." Western Electric

Co., Ltd. (Western Electric Co., Inc.). February 28th.
(i.a53. " Applying X-rays, S:c." E. J- \V. Watkinson. February 28th.
Ii,ti.")4. " Controllers for alternating-current induction motors." J. Anderson

and G. Ellison. February 28th.
8,055. " Electric storage batteries." Chloride Eleclrical Storage Co., Ltd.

(B. Ford) and B. Ford. February 28th.
(i,G57. '^Apparatus for compounding direct-current motors." Akl.-Ges

Brown, Boveri et Cie. February 38th. (.Switzorland. March 19th, 1920.)
fi,(!71. " Electric switches." C. Hyland. February 28th.
G,713. ** Electric light lamp sets lor motor-cvcles and side-cars." J. F.

Smith. March lit.

6,713. " Electric lanterns." J. Eaton and Efandem Co., Ltd. .March 1st.

6,720. " Electric circuit-breakers." B. Thomas and E. Thomas. March Isl.

6,73(i. " Electric fuses and holders for same." I. 1. J. M. Kluiitmans.
March 1st.

().738. " Electric switches." C. A. Damey. March 1st.
f),739. " Holder for incandescent electric lamps." A. W. Brown. March Isl.

0,736. " Electric-motor installations." Spencer S: Co., Ltd., and M. W.
Cl.irke. March 1st.

6.759. " Electric accumplators." Chloride Electrical Storage Co., Ltd.
(B. I-ord) and B. Ford. March 1st.

6,769. " Insulation of electric cables." C. J. Beaver and E. A. Cla
March 1st.

PUBLISHED SPECIFICATIONS.

NEW PATENTS APPLIED FOR,
(NOT YET PUBLISHED,)

1921,

Compiled expressly for this journal by Messrs. SEriON-IoNES O'Dku. u
Stephens, Chartered Patent Agents, 285, High Holborn, London, W.C. 1.

6,099. • Telephone repeaters." Western Electric Co., Ltd. (Western Elec
trie Co., Inc.). February 23rd.

Fe'bfua'ry'^^h"""'
'^ '"'""' "'^'" ''"'"'' "" niotor-cycles." L. C. Hughes.

r*^r^^'»-"'^''P[fK'"^
for electrically welding flanges of metal rims or wheels."O. (jiorgini. February 24th.

r.mf"' R'>-''t'^T^^ '''"'iS'^
'"' =""nating-current electric distribution sys-

fio-Q "Sf^
Thomsoii.Houston Co., Ltd. (H. Trencham). February 24th.

FebTuar 24th
<''^'"''""°" systems." British Thomson-Houston Co., Ltd.

fioss'
.;;™'^ho"<=^'".5fuments." S. A. Lazarus. February 24th.

V n r V ,L
.'"^ T?.' '?.' '^^^'"^ °"' """^ winding in electric conductors."

cqVc
Robertson and R. D. Stowell. February 24th.

arv 34th
'^^ ^" electric lifts." G. Newbury and H. F. Thomas. Febru-

6,326. "Automatic electric cut-outs." O. Szaszovszky. February 24th(Hungary, February 25th, 1920.)
^-euruary

6,329. " Tapes for insulating, cores of multi-core electric cables." H. R.Williams, l-ebruary 24th.

n\vf;Mjli:i'^'"J''2^,S°"'i"'='<'"" J- S. Borrington and F. Westwood and H.
l5. yvestwood and S. C. Westwood. February 24th

f'!-A i;
Commutator brushes." J. S. Borrington. February 25th.

Februar 24th'''"''
"""* ''""'*"' '"nsmission." Western Electric Co., Ltd.

I ,^i'^^' j",r^'f"',','^.
'''"'''^ '""^ ™°'°'' vehicles." C.L.I. Manufacturing Co.,

Lid., and E. A. Watson. February 25th
388. •' Rotors lor electric generators." G. A. Juhlin and J. A. Kuyser and

r 'iS "t "^ ''* Electj-ical Co., Ltd. February 25th.

February 2Str
"'*""" ""'*' '""''^ '°'' P""'""'"" Purposes." R. S. Wright.

6,396. "Application of electric distance switches to locks in doors." Y.Kemirto. February 25th.

Fi^iiraa'r
'o5'l''S""°-<''«t"e machines." H. W. H. Warren and A. P. Young.

ruaT-'v'25th

^^"""'"^ cables." Johnson & Phillips and U. A. S. Porleous. Feb-

h-f'^*?-
p"

'JJ°""'''?g
dynamo capable of acting as starting <levice in automo-

biles." E. Buggati. February 25th.

rua'r^''%th
'^'"='''^"''°" "' '^'e^'"' alternating currents." S. A. Pollock. Feb-

KJ«}-
','• Pr^t.^hand lamps." J. Davison. February 25th.

nici' .. bf " '"'' "•epl">"e transmitters." S. F. Smith. Februarv 26th.

b'am .. I '^'"'i
ventilating apparatus." A. Charles. February 25lh.

oc...
t-'';S"'°'yti<: device for increasing speed of ships." E. Dutcil. Feb-

ruar,v_25th. (France, March 16th, 1920.)

P ^vV )*°']"
i''?"''^'* t' commutator, &c., contacts of motor vehicles."

r. W. Gowland. February 25th.

Felifuarv
25*'^"™ heaters." British Brass Fittings, Ltd., and H. B. Butler.

Fe'bruiyM^!''"'^''
""='"" "«" "'""«"" ^^ '^"" '""' > ^'""- '-'"•

06th*'^'
" '""""""'ators for motor-car engines, &c." V. Franklin. February

r^'fK ,','^'"^1"? manicure and chiropody machine." F. W. Flotc and V.
tj. K. Pollex. February 26th.

6,496. ".Adaptor for converting acetylene lamps into electric lamps." W. T
Harrington. February 26th.

" ' > y .
i.

e.rm. " Electrical instruments." M. B. Field. February 26lh.
6,513. " Electric welding." Metropolitan-Vickers Electrical Co., Ltd Feb-

ruary 26th. (United States, March 23rd. 1920.)
6,517. " Electrical liquid heaters." Festa Akt.-Ges. February 26th. (Swit-

zerland, September 3rd, 1930.)'

6 519. "Magnetos." Soc. Duten, Doublet ct Cie. February 26th. (France,
February 25th, 1920.)

^'letii
" ^'"^'""^ cut-outs." J. H. Sillcy and H. J. D. Thompson. Febru-

6,.523. " Electric transformers." W. Parry. February 26th.

1918. ,

19,370. " Electric battery lamps." N'urnberges & Sackier warenlavrik
vorm. Geb Bing, Akt.-Ges. August 11th, 1916. (Germany, October 10th, 1910.)

19,393. " Electric protective arrangements." Akt.-Ges. Brown, Boveri et
Cie. August 6th, 1919. (Switzerland, August 18th.) (130,993.)

20,960. " Telephone exchange systems." Western Electric Co., Ltd., and
G. Deakin. July 28th, 1920. (158,592.)

21,885. " Electric water-heaters." Filbar Electric Heater, Ltd., and C.
Kralt. September 6th, 1919. (158,595.)

24,246. *' Electric heating apparatus." Automatic Telephone Manufacturirig
Co., Ltd., and C. H. Archer. October 4th, 1919. (158,604.)

20,777. " Sparking plugs of internal-combustion engines." J. Jones. Octo-
br 3I»t, lilUI. (158,015.)

liT.J..."., " i:i..>tic fluid turbines." British Thomson-Houston Co., Ltd.
(I.Mi.i.il l!..i,u Co.). November Sth, 1919. (158,630.))

jr,.l'iN I'mrLctive devices for electric apparatus." British Thomson-
HniiMi.n (.,.. iCcneral Electric Co.). .November 6th, 1919. (15,040.)

27.457. " Miigneto-electric machines." R. B. North and .\. M. Allen.
November 7tli, 1919. (158,652.)

27,462. " Electric cable connectors, particularly for use with car-lighting
dvnamos and the like." C. A. Miller, F. J. Miller and E. A. Sanders. No-
vember 7th, 1919. (158,654.)

27.464. " Electric lamps for motors and other vehicles." C. A. Miller, F.

J. .Miller and E. A. Sanders. November 7th, 1919. (158,655.)

27,498. " Electric lamp signalling systems." H. Hawkins, F. J. Hawkins,
and T. Johnson. November 7th, 1919. (158,655.)

27.606. " Electrical testing apparatus." A. T. Scorey and Brella Manu-
facturing Co., Ltd. November 7th, 1919. (158.673.)

27,811. " Electrical insulators." G. V. Twiss. November 10th, 1919.

(158,689.)

27,940. " Electric battery plate pasting machines." A. White (U.S. Light
and Heat Corporation). November 11th, 1919. (158,701.)

27,950. " Wireless telegraph receiving systems." W. J. Picken and J. G.
Robb. November 11th, 1919. (158,707.)

28,320. " Thermionic or oscillation valves." S. R. Mullard. November
14th, 1919. {158,730.)

28,325. *' Electric ignition apparatus for internal-combustion engines." N.
C. F. Jensen and M. J. E. Tilney. November 14th, 1919. (158,721.) '

28,599. " Electric transformers and the like." British Thomson-Houston
Co., Ltd. (General Electric Co.). November 18th, 1919. (158,730.)

38,772. " Primary electric batteries." B. F. S. Baden-Powell. November
20th, 1919. (158,733.)

2^,856. " Protective devices for alternating current electric distribution sys-

tems." British Thomson-Houston Co., Ltd., and H. K. Trechman. Novem-
ber 20th, 1919. (158,736.)

29,493. " Grinding and other machines having magnetic work-holders." W.
Arter. December 28th, 1916. a35,856.)

30,285. " Protective casing or sheath for sparking-plugs when not in use."

J. E. Goodwin. December 4th, 1919. (158,760.)

30,356. " Magneto-electric machines." British Thomson-Houston Co., Ltd.,

and A. P. Young. December 4th. 1919. (158,761.)

30.488. " Electro-magnetic wave reception apparatus." J. Robinson and
H. L. Crowlher. December Sth. 1919.' (158,762.)

31.059. "Electrical switches." A. P. Lundberg. G. C. Lundberg, P. A
Lundberg, and G. Pegg. December 11th, 1919. (158,771.)

ISSO.
307. " Electric lamp holder." S. W. Hanilyn. January Sth, 1920. (158.787.)

392. " Means for driving dynamos." T. Davies. January 0th, 1920.

(158.788.)

3.810. " Electric cables." H. Lucas and F. Jenkins. February 7th, 1920.

(158.796.)

10,666. " Devices for protecting telephone, telegraph, and the like instru-

ments against lightning or excessive electric potentials." A. E. Beattie.

April 16th, 1920. a58,804.)
13,067. " Apparatus for extracting fuses or links on electric circuits." A.

E. Wilson and Callender's Cable & Construction Co., Ltd. May 11th, 1920.

(i.w.son.)

1.1.040. " Thermally-actuated electric switch." P. W. Baker. August 23rd,

1920. (158.812.)

19,496. " Receiving arrangements for the electric detection of fair-ways for

shius." Siemens & Halske Akt.-Ges. September 18th, 1918. (147,564.)

26,576. " Dynamo-electric madiines," A. E. White (U.S. Light and Heat
Corporation). November 11th, 1919. (Divided application on 27,938/19.)

(158,821.)
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A.s we have liad occasion lately to refer to the public

control of public services operated b}' companies, it may
be of interest to consider briefly the system as practised

in the United States, where the great majority of the

electricity supply and tramway undertakings are in pri-

vate hands. The plan usually adopted is to appoint a

' Public Service " or " Public Utilities " Commission

consisting as a rule of three or five members, to regulate

the services of the particular State concerned ; the Com-

missioners are salaried ofKcials, and are armed by the

State Legislature w'ith the powers necessary for the per-

formance of their duties. While some States have pos-

sessed such Commissions for over 20 years—created

originally to deal with railway matters—others have

followed their example only within recent years, and

some appear to have taken no steps in this direction. The

duties, as well as the powers, of the Commissions vary

widely ; some have control only over railways, others deal

with all kinds of public " utilities," prominent amongst

w hich, of course, is electricity supply. The Commissions

investigate the income and expenditure of the companies

operating under their supervision, and regulate the scale

uf profits, as w^ell as the relations between the sujipliers

and consumers. A few examples taken from the Elec-

Irical World will serve to illustrate their methods:—

•

" Urging the need for co-operation between central-station

companies and their patrons in small communities, the

Montana Pubhc Service Commission, instead of granting in-

creased rates to the Eastern Montana Light & Power Com-
pany at Wibaux, recommended the establishment of dusk-to-

dawn instead of twenty-four-hour service."

Here the Commission exercised control over the opera-

tion of the supply undertaking.
" The Public Service Commissiun of Pennsylvania ordered

the Eastern Pennsylvania Light, Heat & Power Company to

desist from the practice of requning deposits to cover the costs

of making service connections, holding that electric lighting

and power companies are not justified in demanding that a

prospective consumer supply capital for the labour and ma-
terial requu'ed to make such a connection, and that they are

sufficiently protected by the right accorded them to require a

deposit from the customer to secure payment for electrical

energy delivered."

This instance will be of special interest to the appar-

ently large number of British communities from -n'hich

complaints of excessive service charges emanate. The

same applies even more forcibly to the following

example :
—

" In passing upon a ne\. rule of the New .Jersey Public Ser-

vice Electric Company requiring the cost of service connections

to be borne by the customer, the New Jersey Board of Public

Utilitv Commissioners refused a change in the rule as to the

former free limit and also held that where charges ai'e per-

missible they should not be fi.xed sums but based on actual cost

of materials and labour."

This case bears a close resemblance to a number that

have been brought to our notice in this country.

" A provision in a franchise requiring an electric company

to furnish electricitv for lighting city buildings free of charge

should be eliminated, the North Dakota Board of Eadroad

Commissioners has declared, since the expense of such service

should be borne by all citizens benefiting therefrom and not

entirely by the consumers of electrical energy."

It will be noticed that the Railroad Commissioners are

mentioned in the foregoing example; it often happened

that the Commissioners were apiiointed in the first in-

stance to deal with railway and tramway aSairs, ami

that their powers were later extended to cover other

public services. The Commissioners rightly veto an at-

[369]
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tiiiipt to levy tribute from a supply company, clearly

seeing that the charge must be passed on to the consumer.
' The Georgia Railroad Commission . . . found a return of

(') per cent, too low and endorsed rates designed to yield 8 per

cent."

Here the Commissioners recognise the right of the

supply undertakers to a fair profit. How otherwise can

capital be attracted into the industry?
" In arranging an increased rate schedule for the municipal

electric plant at Kiel. Wis., the Kailroad Commission of that

State found that under existing conditions an increase of 60 ix;r

cent, was necessary."

The Commissions hold tiie balance evenly. In normal

times they take care that the charges are lowered as the

undertaking develops, but under the existing conditions

the pendulum necessarily swings the other way; their

function is not to oppress the supjily company, but to

secure fair play for both parties.

" Granting a revised schedule of electric rates to the

Ileppner Light & Water Company . . . the PuBlio Service

Commission of Oregon insisted that more satisfactory service

must bo. provided and recommended the immediate installation

(if a voltage regulator at the generating plant."

Here faulty service earns a reprimand, together with

a technical suggestion as to the best method of improving

it.

So much for the mode of procedure of the Commis-
sions. These examples all appear, with others, in one

issiie of our contemporary, and similar ones are pub-

lished every week, indicating that the Commissions are

constantly exercising their powers. That their work is

regarded with approval and satisfaction by the public is

attested by the results of a questionnaire published in

the same issue of the Electrical World. It appears that

in two States (Arkansas and Illinois) the services of the

Commissions were disparaged, and in the State elections

last November the opponents carried the day. The
ground of the attack was the grant of increased rates to

the supply undertakers, which was seized upon by the

politicians as a lever with which to dislodge the party in

power. In this country it has been necessary to grant

increased statutory maximum charges to both municipal

and private supply authorities, after the undertakers

liad progressively raised their prices to the maximum
previously authorised. In the United States apparently

tjiere was no statutory maximum ; the question was
whether any increase at all should have been made. The
Governor rff Arkansas, a staunch supporter of State

regulation, made inquiries of the other Governors and
received replies from 34 States where Public Service

Commissions were in existence, all strongly commending
the system, in such terms as the following: " Extremely

useful; we would not think of abolishing it." "We
consider it an indispensable department. ... It saves

uur industries and people hundreds of thousands of

dollars annually." "An important and necessary ad-

junct of the State Government." " Its actions almost

without exception prove to have been warranted." " Its

work has been of incalculable benefit to the people of our

State "—and so on.

The system is undoubtedly endorsed by the public; is

it resented by the industry? Presumably the latter

would naturally prefer to have an entirely free liand^
l)ut that is impossible, either in the United States or in

this country. On this point our contemporary remarks :

" State regulation has not been entirely to the liking of

]iublio utilities. Commissions have, as a rule, favoured

the public more than the service companies, so that on
the whole as agents of the people they have been effec-

tive." The Electrical World, however, regards the

efficiency of State regulation as proved, and scouts the

idea that, even in the two States named above, Conmiis-

sion regulation will be abolished. It declares that
" State regulation has justified itself, and is too firmly

rooted to be dislodged by the political assaults of mis-

informed demagogues." Evidently, therefore, our con-

temporary accepts the Commissions as being on balance

decidedly advantageous.

Turning to the conditions obtaining in this country,
wo may note that more than half the industry is in the

hands of municipal authorities, whereas in the United

States these are in a small minority. Parliament has

from the first exercised a tight control over the whole

industry by special legislation and through the Board
of 'I'radc. Of the earlier Acts, little good can be said,

and it is clear tliat general legislation may have disas-

trous results. Even the Temporary Increase of Charges

Act was a scandalously unfair and oppressive measure.

But it will be seen that public control in one form or

another has been in force since 1882. Now the condi-

tions are changing; a central board of Electricity Com-
missioners has been appointed, with very wide powers,

wiiich will be amplified if the Electricity (Supply) (iNo. 2)

Bill becomes an Act, an<l this board comjirises members
who are intimately acquainted with the technical and
commercial conditions under which the industry is car-

ried on, so that its decisions will be based on competent
knowledge and not (we hope !) upon political grounds.

Whether the Electricity Commissioners will be able to

shoulder the whole burden of regulating supply in every

district, in addition to their many other duties, is ques-

tionable, but they are empowered to set up Advisory
Committees, and at least they can act as a final Court of

Api)eal in disputed cases. Two important companies in

Wales and Yorkshire have declared their readiness to

operate under the control of the Electricity Commis-
sioners, if authorised to discharge the functions of Joint

Electricity Authorities, and doubtless other Power Com-
panies would willingly accept similar conditions. Tliis

system, therefore, offers a solution to the great problem
which now confronts the industry, a solution which would

short-circuit many of the extremely perplexing difticul-

ties that have cropped up directly the attempt has been

made to inaugurate the scheme of the Act of 1919. Pro-

vision for its adoption has in fact been made in the

No. 2 Bill now before Parliament. Such a course would
enable development to commence at once; if we wait for

the proposed Authorities, it is clear that progress will

be delayed for years to come.

We may point out that the proposals of the Nortli

Wales and Yorkshire companies are in no sense inimical

to the existing municipal supply undertakings; the

latter, where able to generate economically, will con-

tinue to do so under either of the schemes, and where
they cannot establish that claim, they will become distri-

butors of bulk supplies also under either scheme. Bulk
supply, in fact, will be the main business of the Joint

Electricity Authorities or of the Power Companies,
whichever be called upon to operate.

An important point, which was admirably brought
out in the report of the conference of Yorkshire autho-

rities to which we recently drew attention, is that the

power companies own their rights in perpetuity. Tliey

can therefore be purchased only by agreement, involving

a heavy capital cliarge; or allowed to carry on side by

side with the new Authorities, involving immense waste

of capital and loss of efficiency ; or dispossessed by new
legislation, involving what amounts to confiscation.

And the whole thing is so utterly unnecessary!

Tin-: United States DepartiLient of

The Baltic l'ro= Commerce has issued as asup])Iement to

vinces and their tlie customary commerce reports a Ioult

Industries. report prepared by Mr. Boris M.

Baievsky, dealing with the agricultural,

industrial, shipping, railway, and other economic con-

ditions in the Baltic provinces of the former Russian

empire, namely, Esthonia (Estland). Livonia (Lettland.

Lettonia), and Courland (Curonia). The report contains

very little of an electrical nature, but such information

as may be worthy of reproduction is given below.

It is explained that Esthonia possesses 648,000 acres

of peat moors, the depth varying from 2 to 6 metres.

Various projects for the working of the peat have been

drawn up during the past few years. Among these

was one prepared by the Manufacturers' Association in

Reval, which provided for the erection of a generatincr

statjoi) that wotdd supph' electrical energy to the whole
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of the Reval industrial area. The capacity of the sta-

tion was to have been 15,000 kW, and overhead wires

were to be used with transformers at various points.

It was impossible to carry the scheme into effect owing

to the lack of funds, as all the machinery and plant

would have had to be imported from abroad, and this

would have required more credit than was obtainable at

that time. It is added that there are also sufficiently

extensive peat moors in private hands to warrant the

erection of large generating stations.

After mentioning the number of industrial establish-

ments, the number of workers employed, and the value

of the products turned out in the three provinces in

11)08 and 1912, the report gives a list of the metal,

machinery, and shipbuilding works existing in 1913,

which had always been comijelled to obtain raw mate-

rials from abroad and from the interior of Russia.

Among the works mentioned are the Volta Electrical

Macliinery Works of Reval, Esthonia, the Universal

Electricity Co. of Riga, Livonia, the Riga nmnicipal

power station and the Riga Tramway Co., and the Con-

tinental Electric Traction & Lighting Co. of Libau,

Courland.

Before the war Riga, Livonia, was the seat of the

Baltic and the Phoenix Car Works; there were also large

iiuichine shops, locomotive works, and some 400 manu-
facturing plants. As a manufacturing centre, Riga

suffered heavily when in 1915 the Russians stripped the

works and transferred much machinery to the interior,

including boilers, machine parts, and electrical appara-

tus. As long as the future of the Russian market is

undecided and there is dithculty in obtaining fuel

and other raw materials, machinery and capital,

only small undertakings seem possible at Riga. The
former Baltic provinces are administered as two

republics—Esthonia and Latvia. In February, 1920,

peace was concluded between Esthonia and Soviet

Russia. Under the terms of the treaty no customs or

transit duties are to be levied on goods passing through

Esthonia, a free port for Soviet Russia is to be estab-

lished in Esthonia, and the right is granted to the latter

to construct a railway from Reval to Moscow and to work

2,700,000 acres of forests. On the other hand, the

utilisation of the Narva waterfalls for electric power pro-

duction is granted to Soviet Russia. The plant of the

Volta Electrical Machinery Works was entirely trans-

ferred to Moscow on the approach of the Germans. Be-

fore the war the company produced electrical apparatus,

dynamos, motors, transformers, and electrical cranes,

and 600 workmen were employed at the works, which

is said to be well laid out for electrical manufacturing

on a large scale. After dealing with the shipbuilding

yards at Reval and their equipment, the report refers

to various proposed new railways in Esthonia, and

concludes with a discussion of the general economic

situation of the Latvian republic.

Sonw striking examples of the decline in production

in Russia under Soviet rule were publisiied recently by

the Russian official journal Prnvda, thus confirming the

statements made some time ago by a German engineer

under the title of " Russian Electrical Industry

during and after the War." (Electrical Review,

October 29th, 1920). The journal states that whereas the

output of teleghaph instruments by the Ericsson Co. in

1916 was 10,000, in 1921 it only amounted to 250. In

the case of machines the Siemens-Schuckert Co. supplied

generators, A-c, of a total of 14,000 kW in 191G, but is

now only able to turn out 6,0v,0 kW per annum; the

united cable factories, which formerly consumed 21u,000

poods of copper per annum, now only work up 25,000

poods; and the production of Morse apparatus by the

Siemens & Halske Co. has declined in the same period

of years from 7,500 to 150. The journal attributes

the retrogression in the industry to the scarcity of

labour, as the number employed has fallen from 30,000

to 6,000, of whom only 10 to 20 per cent, represent

skilled workmen, as compared with 75 per cent, for-

merly.

A further statement on the situation in the South

Russian coal and iron and steel industry has just been

made by an engineer who recently returned from that

district. He states that the scarcity of efficient electric

motors at these works prevents the pumps and other

plant from being worked, and that many motors lie

about the works awaiting repair, but there is a complet»

absence of wire and insulating materials and of electrical

apparatus in general.

In this country we are overworking
" Superpower." our long-suffering Electricity Commis-

sioners with the object of developing,

as quickly as possible, our resources for ihi supply of

abundance of power to our industries, in order to in-

crease the output of manufactured products per worker
per annum, and thus to retain our share of the world's

markets. Across the Atlantic precisely the same process

is in progress, and for precisely the same reason 1 Al-

though in the United States no less than 3J h.p. is used

per head, about twice as much as in this country, it is

lield that in view of the feverish activity of European
countries in bringing up their power utilisation towards

that figure, and the lower wages paid in Europe, the

use of mechanical power must be quickly developed to

a far higher degree.

The policy adopted, which is succinctly and compre-

hensively styled "Superpower," is in the main very

similar to ours, except in respect of the appointment of

Electricity Commissioners. The densely populated

North Atlantic seaboard has been selected for Hrst treat-

ment; although it comprises only 2 per cent, of the total

land area, it contains 22 per cent, of the population,

and produces nearly 40 per cent, of the manufactures of

the United States. This, then, is the first "super-

power region," which has recently been the subject of an

extended survey. Within this area it is intended to

link up the large power stations with heavy trunk mains,

to erect large steam-driven generating stations, and to

develop water-power resources which could not be profit-

ably utilised without the linking system. Inefficient in-

stallations will gradually be abandoned, and the larger

and more efficient ones will be incorporated in the net-

work. In fact, each " superpower region " will become

a huge power reservoir into which all the power will be

dumped, and from which all the industries will draw

tlieir supplies in bulk. Obviously the root idea is

identical with that which is in course of development

here— all too slowly.

The estimated consumption of 1920 for manufactur-

ing purposes was 12,400 million kWh, of which the cen-

tral stations supplied only about 2,750,000,000; by

1930 it is expected that the consumption will be

19,000,000,000 kWh, of which 10,000,000,000 will be

supplied by the "superpower" system, effecting a

saving of 53 million tons of coal per annum. There, as

here, during the war the manufacturer turned to the

central station for power supply as he had never done

before; and there, too, the capacity of the manufactories

was increased far beyond the requirements of the home

markets, so that export is essential.

In the decade between 1904 and 1914 the power in-

stalled in U.S. factories increased from 2.5 to 3.2 h.p.

per head, and it is now estimated to be 3.5 h.p. In this

country, in 1907, the value was only 1.55 h.i>. In 1904-

1914 the output of manufactured products per worker

in the United States increased from $2,700 to $3,430

per annum; in the United Kingdom in 1907 the corre-

sponding figure was only $1,220 per head per annum.

It is interesting to note that the Superpower Survey

has recognised as a fundamental principle that the

rights and property of the existing public " utilities
"

must be respected and safeguarded ; the systern will be

restricted to power stations and main transmission lines,

giving a supply of electricity in bulk.

An interim report on the subject was recently sub-

mitted to President Wilson by the Secretary of the In-

terior ; it contains many features of great interest, to

which we shall refer in a later issue.
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THE FUNCTION OF WHITLEY COUNCILS IN THE ELECTRICITY SUPPLY INDUSTRY.

By J. W, THOMAS, B.Sc, A.M.I.E.E.

Thk present industrial situation is causing considerable

lierturbation in the minds of many thoughtful jseople

both inside and outside the engineering profession.

On the one hand they see wages soaring beyond what
ajipears to them to bo reasonable limits, and on the

other an increasing amount of unemployment, and one
is not surprised to find tliat they take the easy step

to the contlusion that the latter is largely the result

of the former. The vicious circle of rising wages and
rising prices which has been created, has, in their

opinion, overstrained the industrial machine, with the

result that it has ceased to function normally. Not
a few go so far as to openly advocate that the only way
to break the circle is for labour to consent to a reduc-

tion in wages. Their argument seems plausible, but
the less sanguine ones, whilst not disagreeing tiiat there

may be something to be said for their contention, recog-

nise that the remedy is much too simple to be effective,

and that it leaves out of account many other relevant

and important factors. High costs of production and
the decline in trade, to which some of the present unem-
ployment may be attributed, may not be due entirely

to high wages, but to lessening productivity per unit

amongst the employes. In fact, in the opinion of many
prominent employers, it is this factor rather than wages
which is the most important, and the most disquieting

feature in industry at the present time. It is, in a
word, the failure on the part of the workers to produce
what might reasonably be expected from them. The
average working man has come to look upon himself

as the victim of a soul-less capitalistic system which is

for ever grinding him down and exploiting his labour,

and it is not unnatural to find that he is resolved to do
as little as he can, and to get as much as he can for it.

Employers complain that the service performed by their

t'lnployes is often both grudging and meagre. More-
over, there is a lack of discipline and of respect towards
those in authority. The readiness to respond to orders

seems to have diminished, and there is a marked atti-

tude of greater independence when contrasted with what
obtained a decade or so ago, when the word of the

employer was law, and when his commands were obeyed
})romptly and without question. As a consequence tliere

is a decrease in the efficiency of production, and it is

this symptom in industry which is the most alarming,

and which calls for very special attention.

Those whose business it is to direct industry are

increasingly incapable of controlling those who are called

upon to do the work. In former days, before trade

union organisation had reached its present stage, the

workers were compelled by the fear of unemployment
to carry out the behests of their master without question.

If they refused to do his bidding they were dismissed,

and had to face the workhouse. Rather than become
destitute they were obliged to submit to a discipline

which, in these days, would seem intolerable. Some few
liumanitarians denounced the system as inhuman, but
its supporters justified it on the grounds that it was
efficient, and that it enabled the employer to get his

work done cheaply and efficiently. In these days, when
.practically all the workers are in protective organisa-

tions, the average worker has not the same fear of

absolute starvation, partly because lie knows his union
will .assist him during periods of unemployment and
partly because to-day the State will not allow the

workers to reach the stage of .absolute destitution lest

there should be a social upheaval. Consequently the old

stimuli fail to evoke: the same response in human effort.

In well organised industries where the employer once

commanded he has now- to cajole. His absolute authority

has .been considerably, curtailed. He cannot pay what
wages he likes, or force.his workmen to work more hours
than they collectively agree to. Nor can . he dismiss

arbitrarily those whom he employs or even engage those

i) whom the workmen take exception. In fact, on more
than one occasion the employer has been compelled to

dismiss one of his officials on account of the pressure

from the unions. In all directions, therefore, he finds

himself hampered and crippled and, what is most im-

portant, he cannot compel his workers to work harder
than they think proper. In short, tlie old system has

ceased to be efficient. It is idle to attribute its failure

to the selfishness of the working classes. They are prob-

ably no more selfish than their masters. The fact that

there appears to be throughout industry a declining

motive for economic effort should compel us to inijuire

whether the fault may not be in the system itself,

and to examine whether new motives cannot be dis-

covered. It is obviously foolish to think that mere ex-

hortations to the workers to produce more will have
the desired effect. The workers have passed the stage

when they were willing to be the docile instruments of

the masters, and have learned that they possess power
of which in the past they never dreamed. If the motives

on which the industrial system has been accustomed to

rel}- to secure efficiency secure it no longer, other motives

must be found. Their discovery is largely a matter of

psychology. It has already been hinted that the greatest

hindrance to effective and willing work is the suspicion

in the minds of the workers that their toil is simply

to provide profits for the employer, and that greater

e.xertion above a certain recognised standard merely
increases the gain accruing to the shareholders. The
competitive system in industry is to some extent re-

sponsible for this. It has tended to obscure tlie vital

truth that industry is primarily concerned with public

service, and that those who labour in it are performing
a necessary function for the community. Particularly

i.i this true in the electricity supply industry, though

it is an aspect which both employers and workers have

yet failed to grasp. Let them once come to feel tliat

they are not helpless and irresponsible pawns in a game
of ' grab," but workers contributing their quota to the

public well-being, and a new interest will be generated.

Furthermore, having recognised their powers, the

workers must also be given some responsibility for tlie

maintenance and efficiency of the service. This sense

of responsibility can only be aroused in so far as they

are given a more direct jjarticipation in the administra-

tion of the industry in which they are engaged. The
proposals to form Whitley Councils in various well-

organised industries were put forward by the signa-

tories to the Whitley Report with a view to enal)ling

the workers to have, through their organisations, an

increasing share in the management of their industry,

and to stimulate them to take a more direct interest in

its efficient working. It is unfortunate that, up to the

present, few of those which liave been set up have at

tained to this ideal. The majority of them, if not all,

have become largely wages boards, and their main ocrii-

pation has been to secure increased remuneration for

the employes. In hardly any case has the efficient ad-

ministration of the industry as a whole been taken

seriously. The fault of this is not to be laid entirely

at the door of the trade unions, some of it is no doubt

due to the reluctance on the part of the employers to

alter their customary practice of managing their own
affairs in their own wa}-. Many of them have still to

be persuaded that the corporate feeling existing amongst

the workers, as manifested in their organisations, is

nut wholly an evil thing. On the other hand, the trade

unions themselves are by no means blameless. They
liave not recognised their resjionsibility to the industry

of which they form a part, and have been more con-

oerned to extract something from it than to put some-

thinjr into it, or to see that their labours were not
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dissipated by a feeble and inefficient administration.

Tliis is as true in the electricity supply industry, where

such Councils have attained to a certain maturity, as

in any other. Both sides have yet to realise that the

object of the industry is to provide the community with

service, and that in the task of providing that service

both have a collective responsibilitj'. It is no exaggera-

tion to say that the active and constructive co-operation

of the employes would do more to increase the efficiency

of the supply industry than years of invention. Manu-
facturers to-day will compass sea and land, and en-

gineers will "scorn delights and live laborious daj-s
"

in order to improve the efficiency of their machines by
one or two per cent., whilst all the time ignoring the

latent capabilities of the human element, whose enthusi-

astic service and co-operation enlisted on behalf of the

industry would make the former increase of efficiency

pale into insignificance. This co-operation on the part

of the employes, through their organisations, can only

be secured by the cultivation of what might be de.scribed

as professional pride. It has always been recognised

that the foundation of efficiency in what are known as
" the Services " is the esprit de corps which animates all

ranks, and every means is taken to encourage it. A
like spirit needs to be engendered in those who are en-

gaged in the supply industry. There is no reason why
the performance of so important a function as the supply

of electricity to the community should not be looked

upon as being equally honourable as those professions

which are concerned with war, and why the same spirit

should not be encouraged. It can only be cultivated,

however, in so far as the workers feel that they are not

merely "hands," but human beings, capable of assum-

ing responsibility, and of contributing to the welfare

of the industry as a whole. But responsibility implies

power, and it is the function of Whitley Councils to

provide machinery, whereby the workers are given such

power to co-operate in the general management of the

industry, and to voice their views on its administration.

This is the most vital aspect of the matter, as it is

obvious that such a delegation of power will involve a

fundamental change in the position of both employers

and trade unions. Instead of being merely defensive or-

ganisations concerned with the maintenance or the

uplifting of the workers' standard of life, a kind of

permanent opposition in industry, they must become
part of the government. There are, of course, many
employers who would scoff at any such change as this,

and would strenuously oppose any interference in what
they claim to be the emploj'ers' province. But such

opposition is both out of date and futile. If they expect

the workers to give of their best they must be prepared

to concede to them their claim to be treated as human
l)eings. The employers cannot have it both ways. The
enthusiastic service of willing brains can only be secured

when the employers are prepared to treat the workers

as if they possessed brains and are given sufficient con-

trol in the conduct of the industry to stimulate them to

give of their best in its service. Furthermore, during
tlie war many of the workers realised a certain amount
of power, though perhaps of a negative kind, and it

is no more to be expected that they will be content to

return to their former state of docility as irresponsible

iTistruments of production, than it would be for Adam,
having tasted the fruit of the Tree of Knowledge, to

return to his original state of pristine innocence.

The hands of the clock cannot be put back. It would
be a most short-sighted policy on the part of employers

to shrink from granting increasing power to organisa-

tions of workers for fear lest they should become tyran-

nous or exploit the public. As one economist has put

it : "It would be to pour away the baby with the bath

iind to lower the qualit}- of the service in an attempt

to safeguard it." The wise employer will endeavour

rather to make use of these collective groups and to

enlist their corporate strength on the side of increased

efficiency in industry.

There is one aspect of the trade union movement,
which even to-day does not appear to have been recog-

nised by either employers or the public, viz., their

capacity to foster the feeling of loyalty to the group,

and to secure the loyal obedience of the members to then-

leaders. On more than one occasion the writer has

been struck by the loyalty of employes to their group
or trade union. When faced with the choice of duties

they have chosen to follow the leadership of their trade

union official rather than carry out the instructions of

the emfployers, and this, be it noted, not when any finan-

cial considerations were at stake, but solely questions of

principle. It would be a fatal mistake to attempt to

conquer this corporate spirit, it must rather be rightly

directed so that the loyalty to the trade union may be

made to serve the good of the industry as a whole.

The frequent occurrence of strikes or threats of strikes

in tlie supply industry is sufficient indication that this

corporate pride in the industry has not been harnessed

as it should have been, largely, no doubt, because the

machinery has been lacking.

When the machinery for giving the workers larger

control is in operation the trade unions will have to

learn that it is their duty to instil into the minds of

the workers the necessity of goodwill and zeal in the

public service. The excuse that they cannot serve with
enthusiasm capitalistic employers, who have no other

interest in them than to make profit, has no validity in

the case of municipally owned services. In such services

they without question are the servants of the community.
Moreover, if their claim to have a greater control in

the conduct of the industry is to be justified it can only

hi so on the grounds that the result is a more efifective

service than was possible in the days when their re-

sponsibility was negligible. The workers cannot have

it both ways any more than the employers ; they must
either hj an increase in internal discipline amongst

their members, produce a change in the efficiency of the

industry, or else qualify their demands for increasing

control.

The immediate practical problem, then, is how the

machinery for carrying these proposals into effect is to

be set up. Few will deny that useful as the present

Joint Councils and Joint Boards have been in the supply

industry in dealing with questions of wages and con-

ditions, they have failed to achieve the real purpose

for which they came into being. Nor is it open to

much doubt that with their present composition they

\vill be unable to achieve much more. In the first place,

neither the Joint Councils nor the Joint Boards com-

pletely represent all those who are engaged in the in-

dustry, nor is there sufficient co-ordination to enable

both the Councils and the Boards to work for the good

of the industry as a whole. It is not to be expected

that such large questions as administrative and tech-

nical efficiency, the consideration of improved methods

and organisation, the improving of the status of the

industry, legislation, employment, &c., can be ade-

quately dealt with either, on the one hand, by a Council

on which only the manual workers are represented, or,

on the other, by a Board on which only the staffs are

represented, and even here only inadequately, as there

is now the attempt to exclude the clerical and adminis-

trative staffs.

It is extremely unfortunate, in the writer's opinion,

that the employers on the National Joint Board are

insisting that the clerical and administrative staffs

should not be represented on the National Joint Board.

Iv is shutting the door in the face of progress, and will

have the effect of converting the Board into nothing

more than a wages board. It is still more unfortunate

that the unions representing those staffs have not com-

posed their differences and agreed that, as they have

an interest in the welfare of the industry, they have

also a right to be represented on the Council which deal'-

with it.

It may be laid down as axiomatic that if the good

of the industry and the welfare of those who are engaged

in it are to lie considered with any hope of success, it

can only be in so far as all who are engaged in the

industry meet together round a common table in a spirit
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of goodwill and co-opeiiition. Not until machinery to

provide for this is set up will Industrial Councils in

the industry fulfil their true function. There are, of

course, nianj" reasons to be advanced why the operative

unions and the supervisory unions should have separate

Industrial Councils, especially where questions of wages
and conditions are being discussed, but there is no
possible reason why both should not co-operate on

broader issues. With such joint machinery in being,

the workers would have tiie benefit of the special tech-

nical knowledge of the staff, whilst the latter would come
to understand more intimately the needs and capacities

of the workers, and would in many cases act as a steady-

ing influence. With such iinited co-operation the idea

of purpose in industry would also become more apparent.

It is because this idea has been obscured, and because

industry has been regarded more as providing oppor-
tunities for personal gains than for public service, that

the economic life of to-day is in a perpetual state of

unrest. It has become a tug of war in which those

whose economic force is greatest receive the largest

prize. If the conditions which produce this unnatural
tension are to be removed there must be a new orien-

tation which will give primary consideration to the

purpose for which the industry is carried on. It is

high time, in public services at least, that the atmo-
sphere of antagonism and conflict should give place to

that of co-operation towards a common end. When
such an environment exists, many of the problems which
now appear insoluble will admit of treatment on simple

lines, and many of the fears of the public regarding the

greed of organised bodies will be laid to rest.

Doubtless many of the above suggestions viill appear
Utopian and idyllic to the practical or conservative.

Time will show that their realisation is not merely
probable but inevitable. Industrj- is at the parting

of the ways when the old methods are breaking down
and when the only new method available is the enlisting

of the active interest of tiie workers, by granting them,

through their organisations, a great voice in the control

of their working lives, greater scope for initiative, a

greater degree of self-direction, and the recognition that

they are i)artners in industry with rights and responsi-

liilities, as a substitute for the autocratic control of the

employer. If such an alternative is to be adopted it

will require on the part of those in authority, faith in

the caj)acity of their employes to rise to the level of

their responsibilities, and on the part of the trade

unions it will mean the giving up of much of their

sectional and defensive outlook.

Once the exj)eriment is made, and as experience

ripens, those who represent the consumers on the em-
ploj'ers' side will recognise the value of having the active

co-operation of the workers, nor will tiie workers be slow-

to grasp the value of the training it affords them and
of the opportunities of contributing to the welfare of

their own members as well as of the community at large.

There is, of course, nothing to be gained bj- mininiis-

uig the practical difliculties, but given the necessary

goodwill amongst all sections, there are sufficient brains

in the industry to solve them. As fresh experiments

are made, new lessons will be learnt which will throw
new light on those difficulties which now appear in-

superable.

Whether Industrial Councils will come to be a per-

manent feature in industry is a question too big to be

discussed here, but few will deny that the possibilities

of success are as great in the electricity supplj' industry

as possibly in any other, and that experiments in joint

control by producers and consumers in municipally-

owned services are more likely to be fruitful than in

most others.

OUR FUTURE TRADE WITH SPAIN.

Present interest in the Spani-sh market centres chiefly

around the projected Customs tariff revision. There is

ground for the fear that the new duties will be strongly

protective, though the more clear-thinking Spanish
economists reali.se that to restrict the importation of

electrical material into the country or raise its cost,

will hinder the nation's industrial progress in the many
directions where electric power is vital to activity and
efficiency. Spain is short of coal, but has almost un-
limited water power, and the future of her railways
must depend on her develoimient of this power for elec-

trical purposes.

Powerful interests are at work to obtain protection

by higher import duties for any infant electrical in-

dustry, added to which the Government is faced with
the need to increase its revenue and maintain a favour-
able trade balance. It will, therefore, require all the

energy and influence of our own Board of Tiade, the
Federation of British Industries, and the Britiili Cham-
Iier of Commerce in Spain, each of which is watching
British interests, to ensure that our manufacturers are
not too severely handicapped in the Spanish market.
A little comfort is derived from the fact that the new-

rates were not settled by the date originally announced
(March 21st). and from the practical certainty that

the most-favoured-nation treatment formerly accorded
to Great Britain will be continued under the new ar-

rangements. The secretary of the Spanish Chamber of

Commerce in London recently stated that in the case

of Great Britain, and in that of France also, it is pos-

sible that the intended increases will not come into force,

because at the pre.sent time the respective Governments
are already engaged in drafting the new commercial
agreements between Spain and those nations.

It is interesting to read the British official view on
the future of our trade with Spain. In the report just

issued by the Department of Overseas Trade, H.M.

Commercial Secretary at Madrid says that even with

the protective measures demanded by the Catalan and
Basque manufacturers, the Spanish market will not be

closed to the foreigner owing to the fact that Spain is

still unable to supply its own increasing needs.

With the acknowledged preference for British materials
and manutactures, the future of British trade with Spain
should be assured provided that sulBcient study is made of

the requirements of the country. In this connection it is

noteworthy that exports from Spain to the United Kingdom
show l(jO per cent, increase in value in 19'2(J, as compared
w-ith 1913, and exports from the United Kingdom to Spain
show 146 per cent, increase in value in the same period.

While it cannot be doubted that the war
Effect of Normal brought great wealth to Spain, it is clear

Competition. that, as a nation, she has not emerged
with that prosperity that should have been

the result of her neutrality and her wonderful natural re-

sources. While lacking what may be called the spirit of com-
merce, to give the Spaniards their due. it must be allowed that

during the war they showed great commercial activity. .As

a result of this activity they experienced a period of unjiie-

cedented prosperity, which if it had been maintained would
undoubtedly have given a great impetus to industrial euter-

prise. That they did not maintain it is, however, clear from
a comparison of their trade balance at the end of the Urst

ten months of 19-2(1 with that at the end of 1919.

Industrial troubles, lack of transport, and other factors,

have all hel|>ed towards creating this result, but not a little

is due to the fact that every issue in the country is more
or less dominated by politics.

The Spani.sh manufacturer early in the war found himself

called upon to supply quantities of goods and foodstuffs to

the belligerents, and profited accordingly. This naturally

brought increasing wealth to all cla.sses. and the increasing

purchasing power of the individual created a demand for all

classes of commodities in greater quantities and higher quali-

ties than had ever been known before in the country. The
Spani-sh banking institutions experienced increasing prosperity

and the country at the cessation of the war was exceedingly

prosjierous.

With the return of peace, Spain found herself face to fare

w ith the fact that the demand for her goods was less, that

her manufacturers were no longer free from competition,
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and that her output wa.s decreasing owing to labour ditficulties,

with the result that her exports began steadily to decline and
her imports, largely of what may be called luxury articles,

increased, until, as a result of ten months' trade, her balance
is once more unfavourable. Nevertheless, a spirit of mde-
liendence has been created during the war. and the 19'iU-'ii

period is marked by an endeavour to establish that independ-
ence by increased taxation against the foreigner, and a ten-

dency towards the nationalisation of Spanish industries.

After foodstuffs, the largest class of imports is that which
includes machinery, electrical material, ships, and motor cars,

in this class the increase in 1920 over 1919 is I'iO per cent.,

and compared with the year before, 300 per cent.

Especially interesting is the trade in electrical material,
motor cars and lorries, and agricultural machinery. Of all

these goods, for which the demand may be expected to become
increasingly active, the U.S..\. is at pre.sent the largest sup-
plier. The import of dynamos and electric motors in 1919 was
3,100 tons, more than half from the U.S.A. Eight hundred
tons came from Switzerland. The United Kingdom provided
.340 tons, Sweden and Fi'ance the remainder. France follows

the U.S.A. as the second largest source of accumulators. In
electric cables the United Kingdom is second. The U.S.A. is

also first in carbons. Electric lamps are obtained chiefly from
Holland and the Unit-ed Kingdom.
The impetus received by Spanish industries during the war

reached a climax in 1919. The nation had become increasingly
self-dependent. The textile industry was strongly established.

Electrical goods of good quality were being made at Saragossa.
Motor spirits were distilled in Spain from shales and lig-

nites. The national coal and iron industries were developed
to a notable degree. Last year, however, witnessed a set-back
to Spanish manufacturing industries, a reduction of the lead

gained during the war by the United States, and a remarkable
revival of German commerce.
In her own market, however, Spain is very much to be

reckoned with in the iron and steel industries. If the iron

and steel manufacturers succeed in their efforts to get in-

creased protection, they will oust foreign competition almo.st

completely. Other manufactures which are produced in Spain
on a comiK'titive scale include accumulators.

Although the considerable lead gained by
American and Americans during the war has been in-

German creasingly reduced, imports from that

Activities. country have nevertheless been larger than
ever in actual quantity. But their keen-

ness is unabated. They have established direct freight connec-
tions. They have distributed widely catalogues printed in

Spanish. They have made a free use of the Press. They have
cut prices. They no longer insist absolutely on cash terms.

On the other hand, they are no longer the only country
fulfilling orders. They have exjjerieneed great difficulty in

getting return freights, and Spanish bottoms now suffice fur

their traffic with the largest port of Spain. During the second
half of 1920 their trade with that country has fallen off in

almost every class of imports except petroleum products. But
their hold on the market remains very strong in machine
tools, hand tools, and electrical goods.

German manufacturers have reappeared in the Spanish
market on a .surprising scale, especially in hardware, machi-
nery, machine tools, cutlery, and electrical material. Favoured
by the low value of the mark, it is evident that the Germans
are out to do their level best to capture the Spanisli trade.

Despite the great reduction of the German merchant marine,

a line of steamers from Hamburg has been specially assigned

to the Barcelona route, and numerous German agencies have
been established at that port for the sale of small goods.

American salesmanship has improved, but other nations have
again something to learn from the efficiency and thoroughness
of the Germans. Their showing at the recent Barcelona Fair

(October-November. 1920) exceeded that of all the other foreign

nations put together. They were offering tlelivery within 24

hours, as four vessels loaded with the goods that were being
shown at the Fair had already arrived in the harbour from
Hamburg in readiness for delivery !

Spain naturally buys as much as she can from her nearest

neighbour, France, and that country has furnished consider-

able supplies of accumulators, electrical material, armatures,

machine tools, and telephonic and telegraphic apparatus.

Electrical material, cranes, hydraulic motors, and other

machinery have been supplied by Switzerland, telegraphic

and telephonic apparatus by Sweden, and electric lamps bv
Holland.
The Commercial Secretary has no doubt that British goods

only need to be pushed in the Spanish market to recover much
of the ground lost during the war. But they do need to be

pushed. A very important point is that the Spanish market
demands that stocks should be held in the country.

{To he conchuhil.)

ITALIAN ALABASTER.

Ai.THOlTGH the application of alabaster to lighting purposes
IS of comparatively recent introduction, this mmeral has
been used for other purposes from the very earliest times;
but it requu-ed the discovery of a powerful illummant such
as electric light to uring out the crystalhne beauties oi

alabaster to the full.

Just as electric light has come to stay, so have alabaster
bowls, or " lamps," as they are always called in Italy. The
same ;nay be said of various other lighting accessories in

alabaster, of which some of the small table lamps are prob-
ably the most attractive.

Italian alabaster is now reaching this country in steadily
increa.sing quantities, and the following is a brief account
of its characteristics, which has been communicated to us
by the New Italian Art Association, Ltd., 38, Newman Street.
London, W. 1.

Alabaster occurs in nodules, or " blocks,''' as they are
known to the Itahans, of very varied size and in shape
mostly roundi.sh or oval.

Obviously it is only the largest blocks which can be used
for sculptural objects of any size or for lamps of the larger
diameters, such as 22 in.. 'JA in., and above. The blocks
are sold by weight, size being taken into account. It is not
only in the size of the blocks that there is great variation.

There are to all intents and purposes three qualities of ala-

baster; the two most important being the pure and un-
blemished white, or " statuary," variety, which is known
us Gastellina, and the white with grey markings and veins,

which are often very beautiful, called Scaglione. The third

variety is of a decided grey colour throughout, somewhat
like figured marble, and designated Bardiglio. All three
varieties are sufficiently soft to be readily cut by a saw, and
they can be worked both on hand and power lathes with
comparative ease and freedom from splitting.

So far as lighting purposes are concerned, it is only neces-

sary to consider the pure white and the grey-veined varieties.

Bardiglio is too dark in shade for lamp-making; it can be
very effectively used, however, for ornamental purposes such
as in columns or pedestals.

" Castellina " is used for the best and most expensive lamps.
Some of these are plain, but more often they are carved in

every style of pattern from the severely plain, such as Greek
key, to the most elaborate designs, of which some are con-

ventional and others original.

It will be noticed that most of the lamps so far used in

this country are of " Scaglione." In this case carving is the

exception, as their chief beauty consists in the grey veining.

no two lamps ever being exactly alike in this respect. The
variety of the markings and veinings and the different shades
of grey are, to most people, extremely attractive. In a

Scaglione lamp, whilst the veining and freedom from cracks

and Haws, which unfortunately sometimes accompany the

veining, are important points, a good deal also depends on
the shape. Some of the lamps which have found their way
to this country are unnecessarily bad in this respect.

It may be mentioned that when Italian alabaster is veined

it is always in some shade of grey, whereas in English alabas-

ter the veins are reddish, or pinkish. It is therefore a very

easy matter to distinguish between English and Italian

alabaster in their natural state. In Italian alabaster there

are. of course, various grades both of CastelLLna and of Scag-

lione, depending on the purity of colooir, the luminosity, the

veining, and the freedom from flaws and cracks.

Whilst the natural colours of alabaster vary only frorn pure
white to grey, a variety of artificial colours and shades can
be applied, and the Italian manufacturers claim that this

colouring is quite permanent. There is every reason to

believe that they have good grounds for saying so. The
artificial colouring can now be done in London, and has the

advantage of making it quite easy to follow a colour scheme
in a room, large hall, or any other situation, or even to match
a wall paper. Whilst it cannot be denied that there ni:iy

be places where cream, pink, yellow, green, or other coloui<'d

lights would be extremely effective from an ornamental p(]int

of view, it is anticipated that preference will continue to

be shown in this country for either the natural white ur

grey-veined lamps the crystalline beauties of which are.

within certain limits, in proportion to the suitability and the

power of the electric lamps employed, and the skill with
which they have been arranged.
Certain it is that electric light can never be more delicately

toned down or the light more beautifully and softly diffuseil

than by the employment of genuine alabaster.

In conclusion, it may be mentioned that the supply of

raw material gives no anxiety for the future. The quarries

have lasted for centuries, and are still good for very many
J ears to come. Any anxiety there may be arises from the

demands for higher wages which are constantly being made
by the Italian workers, commencing with the quarrymen.
This state of affairs, however, is not confined to Italy.

A Vienna Telephone Factory.—The Vienna telephone

works of the German Telephonfabrik A.G. Berliner has been con-

verted into an independent Austrian company, under the title of

the Oester Telephonfabrik A.G. vorm. J. Berliner, and with a share
capital of 15,000,000 crowna.

The A.E.U. Secretaryship.—As a result of the recent

ballot, Mr. A. H. Smelhurst has, by a large majority, been elec!pd

secretary of the Amalgamated Engineering Union in place of Mr,
Tom Mann, who is retirinfr.
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THE OSRAM-Q.E.C. LAMP WORKS.

A Tour of

Since the, vciir i;«is, when il was r<',:ihso<l th;it the metal-

iilament hiinp in practical form had been invented, and the

General Klectric Co.. Ltd., started its manufacture, the stoty

of the Osram lamp ha.s heen one of continual progress, to gain

some idea of which, together with tlie wonderful growth in

manufacturing facilities, an opportunity was given on Friday

last when nieniljers of the Institution of Municipal and .County

Engineers spent an instructive morning at the nliove-naraed

works.
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LEGAL.

Mine Manager Fined.

W. DuuNEY, certiticatod manager of Gain Clay Mine of the

Ulenboi}; Union Fireclay Co., was fined recently at Airdrie

for three contraventions of the Mines Regulation Act of 191f.

(In.' I if the charges •\\as failing tr see that the fireman he
;i

I 'I
Mil 11 tod devoted his wliole time to the statutory duties,

wliiTias he permitted him, while acting as fireman, also to

«ork at a coal-cutting machine.

Cost of a Canteen.—Petition uf Kiomt.

In the Iviug's Bench Division on March i8th, Mr. Justice Bail-

hache heard a petition of right Ijrought by Messrs. J. P. Hall
and Co.. Ltd.. electrical, &c., engineers, of Werneth. Oldham,
asking for a declaration that they were entitled to reimburse-
ment from the Crown in respect of the cost of building a
canteen for their workers during the war. It appeared that

Messrs. Hall became a controlled establishment, and were
urged in common with others to provide canteen facilities.

Sir John Simon, K.C., appearing for the suppliants, said they
alleged that there came into existence a contract with the

Crown to let them (suppliants) have the cost of making this

canteen out of the Crown's share of profits. The Ci'own pro-

posed to allow the company only i£9UU instead of the .-61, .500

which it contended it .should have. Mr. Justice Bailhache,
giving judgment, said he thought the expenditure upon the
canteen was expenditure to be taken into account as current
expenditure of the business, and taken into account before the
net profits were arrived at. The Crown had so treated it,

and he thouglit the Crown was right. The petition was there-

fore dismissed.

Catcupole & Maurice v- Babnett.

•Before Mr. Justice Salter, in the King's Bench Division, on
March 17t.h. plaintifl's, engineers, of New Oxford Street,

London, sued Mr. B. Barnett, electrical engineer, of White-
chapel Road, to recover the balance of the price of goods sold.

Mr. Sandlands, for the plaintiffs, said the goods were
delivered in January, 1920, and on other dates. He gathered
that the only item now disputed was the one of £S1 in respect

of certain tubing supplied. The defendant, instead of com-
plaining of the goods, asked for time to pay, and when the
action had been brought, suggested that the tubing was not all

it should have been. He never purported to reject it.

Mr. Lincoln, for the defendant, said the tubing was not
of the correct size, and the plaintiffs agreed to take it back.
They did not, however, do so, and after several months the
defendant u.sed it, and was, of course, liable to pay. He
(counsel), however, submitted that a new contract had really

been made between the parties when the tubing was used,
and that the defendant ought only to pay for it at the lower
price which obtained then.
His IjOrdshif said the defendant had failed to satisfy him

that thei'e was any breach of warranty. There would, there-
fore, be judgment for the plaintiffs for the balance of the
account, viz., £119 15s.

Electrical Wiring Rules.

The point raised by " Bourgeois " in your columns, and
answered by you, brings out the fact that there is no autho-

rity in England to compel contractors and others to install

proper and safe electrical wiruig. The remedy you suggest

:

" The registration of electrical contractors," to my mind.
does not go far enough. An absolute cure would be the effi-

cient and legally enforced in.spection of all electrical work.

This appears at first to be a somewhat tall order, yet it is

done, and done well, in . most of the large tow ns on the

Pacific slope of the U.S.A. and Canada. In Vancouver, for

instance, an electrical by-law exists, which incorporates a
comprehensive set of local rules, and the National Electrical

Code of the National Board of Fke Underwriters, and these

rules are strictly enforced by the city electrician, assisted by
a competent staff of inspectors. Any infringement is punish-

able by a fine not exceeding £20, at a magistrate's court.

Before the wiring of any building can be started it is neces-

.sary to obtain a permit from the city electrician, and except

on minor jobs, a complete wiring plan has to be submitted to

liim and passed, before a permit is granted. A blue print

of each plan is filed for future reference. The cost of this

.scheme is largely met by the charge of a small fee for each
light or motor, &c., installed, a sliding scale being arranged

according to number. An additional fee is charged if reinspec-

tion is necessary, when the work fails to comply with the

rules, and no installation is connected without a certificate

from the city electrician. The city is divided into three
" fire limits." and the class of building construction, sanitary

work, and electrical wiring is graded according to the " fire

limit " wherein the work is situated. The use of wooden
casing for wiring has long been prohibited, and in the number
one " fire limit." where most of the valuable and most modern
buildings are located, the use of the screwed steel conduit

system alone is permitted for all electrical wiring, this being

file only system that comes up to the requirements of modern
fireproof buildings. I consider that it is in the best interests

of the electrical industry to standardise the quality of electrical

installations- throughout the country, and with this end in

view, suggest that a National Electrical Code be formulated

by a body similar in character to the National Fire Protection

Association of America, on which are represented all branches

of the electrical industry in conjunction with the fire insurance

companies.
P. Davis.

Portsmouth.
March mh. 1921.

CORRESPONDENCE.
Ltttvrt rtceivtd by ut after 5 P.M. ON Tdbsdat cannot apptar until

the following week. Correspondents should forward their communi-
cations at th^ earliest possible moment. No letter can be published
v/nlets we have the writer's name and address in our possession.

Dynamo Excitation.

With reference to your issue of March ISth. there appears
on page 342 a paragraph headed " Extra Voltage for Battery
Charging." This contains either an eiTor or an omission.
Assume 100 volts normal.
Assume resistance of AE-|-CP=100 ohms.
Assume ampere-turns AE-FCF=1,000 AT.
Then field current as shown = 1.00 ampere. Again, taking

imaginary values for AB and CD

—

Assume AB-)-CD = 140 ohms.
Then ampere-turns AB4-CD=1,1Cnj AT (with 1 ampere).
The voltage will not rise because the excitation current falls

to 100/140 ampere.s= .71.5 amp., i.e. ampere-turns remain as
before for 1.400X. 71-5 = 1,000 AT.

I have neglected any correction for variation in the mean
length of the turn in the two portions of the field winding.

W. Hartley.
Calver.

March 19i/j, 1921.

[Our correspondent is perfectly correct. Neglecting tem-
perature rise, and assuming that all the turns are of the same
length, the ampere-turns at constant voltage depend only on
the size of wire and are independent of the number of turns
of wir,\ whether it be one turn or 1.000 turns. We have
been caught napping!

—

Eds. Elec. Rev.]

.\n Electrostatic Phenomenon.

Has any fellow reader encountered the following interesting

phenomenon? The other evening, when handling a 6-volt

half-watt type motor headlight bulb, a strange bluish light was
observed to flicker within the bulb, similar to a Geissler tube

display. Doubtless this .static discharge was induced by fric-

tion between the dry pakn of the hand and the glass bulb,

but it is noteworthy that the effect was at its maxinium
when the movement of the bulb was almost imperceptible,

more vigorous rubbing having failed to accentuate the effect.

F. Cooper.

WoUaston.
March 21s*, 1921.

The Direction of Rotation of A.C. Motors.

Would any reader explain how to iell the direction of rota-

tion of a three-phase shp ring motor, before switching in?

Also what difference would it make in phase relation and

running of motors if the direction of rotation of a three-phase

alternator were reversed?
Inquirer.

March 11th, 1921.

Mr. Luckiesh and the Sheringham Daylight.

I hesitate to ask for your valuable space, but I feel it is

necessary for me t<i clear up a misunderstanding pertaining

to my artificial daylight units and the Sheringham unit. I

refer to Mr. Sheringham's letter published in your issue of

January 7th, 1921, p.' 12.

T beg to call Mr. Sheringham's attention to the fact that

I have not passed judgment on his invention, as he claims.

If he will again refer to my letter to the Elfcfriral News,
Toronto, publi.shed in the issue of November ].5th, 1920. he
will find that T did not condemn his unit at all. I merely

wi.shed to call attention to the fact that his method had been

tried bv us long ago. and that we came to the conclusion,

and still entertain the same opinion after eight years of'practi-

cnl experience with artificial daylight units that the principle

of .selective transrais.sion is more practicable than the_ prin-

ciple of .selective reflection. There are less practical djfBcul-

ties involved in making his unit, but the device is less

desirable from a standpoint of permanency under all kinds of

conditions.

I do not wish to start a discussion on this nnint. hutmerelv
to state my npininn that the glass filler will far outlast an

unvitrified reflerting colour under severe conditions of applica-

tion of such devices. T also wish to call Mr. Sheringham's

attention to the fact that we made no claims as to originality

E
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of princ-iple. lor tho iniuciple was known as soon as Newton
discovered the spectnim, and this applies to the principle

which he has adopted. It Mr. Slieringhaiu had been well-

infonucd he would have known that 1 have discussed many
of tlie developmrnts of others alon;^ this line in various pub-

lications, and that in my " Colour and Its .\ppIications."

p. •in. I mention the unit produced by Duflon and Gardner,

notwithstanding the fact that the descriptions I read of this

unit show^ that the colouring was due to cobalt, and therefore

was not a good approximation to daylight, for cobalt alone

cannot accomplish such a result.

Furthermore, in the last paragraph of his letter he ap-

parently attributes to me the statement that we have sold

millions of colour-matchiug units. .-Vgain, if he had desired

to be accurate he would have found in my original letter to

the Electrical News, Toronto, that I made no such statement.

Incidentally, T find on referring to the Elkctbical Kkvirw,

December \Mth, li)-2t». p. 819, that the Rkvikw was in error

in quoting me.
To sununarise, it apjtears to me that Mr. Sheringham has

written either without being informed or has taken advantage

of an error, which he should have known that I did not make,

to upbraid me. I do not wish to start another discussion on

this matter, but merely to clear up the misunder.4anding for

which the Ei.ectricai, Revm-iw, and particularly Mr. Sheiing-

ham, are responsible. We wisli Mr. Sheringham all the suc-

cess possible with his unit, but we feel that it has been given

more attention than it deserves, considering that for quite a

number of years we have had on the market a more permanent

device which has involved many difficulties in devclnping and

producing that are not involved in producing a unit after the

principle of selective reflection.

M. Luckiesh,
Director of Applied Science.

Nela Research T^boratoi'y,

Cleveland.
Fehrimry ^5th. I92I.

tWe regret that in our not* of December '24th we inadver-

tently applied the word " millions " to the colour-matching

devices of Mr. I.uckiesh instead of " many thousands." Tlie

statement contained in his letter to the Electrical AVh-.s- is

reproduced in full below :
—

" For six or seven years we have had on the market our

so-called artificial North Skylight colour-matching unit, our

Noon Sunlight unit, and our Mazda C-2 (daylight) lamp which
is a compromise between artificial daylight and luminous
efficiency, and is merely a large step toward noon sunlight.

We have many thousands of the fir.st two units installed

throughout the country, and since we placed these on the

market. Tlie Artificial Daylighting Co. has brought out colour-

matching units, and I understand has sold a great many of

them. Our Mazda C-2 (daylight) lamp which meets the re-

quirements in a great many cases gives a light approximating
average daylight in quality, and is of sufficient luminous
inten.sity to be used for general lighting nurposes. These have
already been sold to such an extent that millions of them
have been manufactured and installed."

It will be seen that the word " millions " applies onlv to the
" daylight lamp." We gather from Mr. Sheringham's letter

that he was aware of this, as he refers to " lamps that do
not attempt to reproduce north skv light." and we feel that

he cannot be held responsible for the misunderstanding. Our
interpretation of Mr. Luckiesh's original letter to our con-

temporary is that it virtually condemns by implication the

iheringham davlight reflectors in the following passa','c :

—
" I do not wish to discuss the merits of this particular unit

more than to state that I tried this method out about eight

years ago and abandoned it in favour of the straiaht-forward

method of modifying the light by selective transmission."
—Eds. Elec. Rev.]

Wiring in Ferro=concrete Factories.

I am astonished at the tone of the letter written on behalf
of the St. Helens Cable & Rubber Co., Ltd.. and nublished
in your issue of the T8th inst., and venture to say that it is

not one calculated to increase confidence.

The remarks of " Inquirer " appear to be perfectly fair

comment, and probably he was considering protection from
fire rather than electrical or mechanical protection.

I cannot see any necessity for proving such a conjecture in

that case, and to in.sinuate that such a statement is libellous

is .absurd.

With regard to the question of name and address. T know
it is your invariable practice not to publish letters without
receiving these, and doubtless " Inquirer " would have no
objection to di.sclosing thein to the firm.

The openine of your columns (of which there have been
recent example.s) to the discussion of the merits or otherwise
of trade products, though attended with some risk of im-
plea.santness. seems to me to he of great value to all con-
cerned, whether as makers or consumers.
But it is necessary that such discussion should be carried

on fairly and conrteouslv on all «ides. when T am sure, the
manufacturer will benefit ns much as anvhodv.
With regard to the merits of C.T.S.. although T have socn

a fair amount of this used during the war. I have not had
a long enough experience with it to be able to comment npnn

it, but should be very interested to hear from any of your
readers who may care to relate their experiences as to its

lasting properties, its suitability or otherwise for laying under-

ground, for use outside exposed to sunlight and weather,

and so forth.

A. C. Purday,
Croydon.
March VMI,, PJ21.

The Cost of Living in China.

Knowing that you like to publish jieriodically the experience

of engineers abroad, perhaps the following up-to-date figures

on the cost of living in Shanghai will be of interest to those

who contemplate coming out here. Although these figures

are luy actual costs, they truly represent the average tor a
man and his wife with no children, in a small house. The
total expenses can be reduced by about Jo per cent, by living

in a boarding house, but this should be avoided if possible,

as it is far irom comfortable.

A young bachelor can live on about 3.50 taels a month if he
stays at a boarding house or shares a house with two or

three others, but should not accept less than 400 taels unless

the firm as.sists him with a house allowance or provident fund.

I have given detailed costs so that items may be added or

cut out to suit the taste of the individual, but very few men
(Hit here will admit that any of them can be cut out, and
most will think they are too moderate.
An engineer should not be misled by the value of the tael or

dollar, as this affects nothing but his savings, and these oidy
if he intends to convert them into sterling.

Taels per month.

Rent of unfurnished house, 4 or .5 rooms ... 8-5.00

House tax, 14 per cent 11.90

Furniture (16 per cent. p. a. on cost) or hired 40.00

Servants 35.00

Electric light and water 9.50

(iroceries, provisions. &c. (i9.(K)

Coal (and ice in summer) iiM>
Laundry 9.00

Wines and spirits 8.60

.Vmusements 19.00

Cars, rickishas and tramcars 18.00

Clothing 58.00

Medical attendance (for wife) 7.00

Club sub.scriptions and chits 18.00

Papers, tobacco, A-c 7.00

TJfe insurance, i'l.OOO at 4.5 per cent. ... 45.00

Savings (20 per cent, of salary) ... J 15.00

Total 576.00

Tlie exchange between taels and dollars does not vary much
from 72 taels equals 100 dollars, so a salary in dollars shovdd
not be less than 800 per month for the first year.

The above figures are the averages for the last 12 months,
during which, strenuous efforts have been made to reduce
every item except the last.

Tliis item " savings " is almost invariably lost sight of by
emplo.vers when fixing salaries, and unless the firm in question
runs a generous provident fund it is absolutely necessary to

save at least a fifth of one's income to pay for the wife's

passage home and out every three or four years,. and other
necessary holidays and contingencies.

Six Years in the F.ast.

Shanghai.
Fchniarii llth, 1921.

[We are grateful for this excellent statement, which will

be of great value to many of our readers. By affording such
information our correspondent has rendered a public service.

Similar .statements from other parts of China. East. West,
and South ."Xfrica. Burmah, &c., would be welcomed.

—

Eds.
Ei.FC. Rev.]

Large Mercury .4rc Rectifiers.

At the infoi-mal meeting of the I.E.E. on the IJtIi mst..

.some questions were asked as to maintenance of rectifiers.

Reference to such plants will be found in the following pub-

lications :
—

Sleek Trcli. Z'H. Sci

Vol. Page. Year. Vol

1012 ... 16B
191.S

191.S . . 17B
1913 . . 17B
1917 ... 20B
1918 21B
1918 ... 22B

FJcrtririan. Vol. 82. .589. 1919.

Eire. Ttlv. Jnvnial. Vol. 44. 1.343. 1915.

Klec. World Vol. 60. 11,57. 1912. and Vol. 62. .548. 1913.

Eire, ncview. Vol. 84, 191. 1919, Vol. 88. 217 and 251.

1921.

Alec. B. Eason.
Tjondon.
March Uth, 1921.

.33
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Power Installations.

The puijularity of the electric drive is such a marked feature
iiDuadays ou account of its convenience low cost, and adajit-

iiliiiity to all classes of machinery that tne exact calculation of

tlie correct size of motor for each operation becomes a matter
cif ijuportance, more particularly in connection with alter-

nating-current systems where the question of power factor
arises in its relation to the loading of the motors. I have so

far failed to discover a text-book or hand-book which gives
formulae covering the calculation of horse-power applicable to

(h-illing, planing and stamping machines, also printing presses,

operated either by group or individual drive, and should feel

grateful if any of your readers could furnish me with the title

iif such a book or books, giving also names and addresses of

the publishers.

I inchne to the opinion that in many instances the low
power factor obtainable on power installations is due in some
measure to the guess-work methods employed in deciding the
size of motor suitable for the job.

Interested.

Lead=covered Wiring.

I have carefully considered your reply to my inquu'y. for

which I thank you, and the subsequent communication from
" Engineer Contractor."
My point is as follows :—A large firm of electrical con-

tractors, who are supposed to be first-class engineers—not
glorified plumbers or ironmongers, mark you—wired up three

lights for me. I had occasion recently to take up a floor board
under which their wires ran. The spaces between the joists

were full of chips and wood shavings. What did I find? A
perfectly fitted conduit system? No, Sir. Bare wires every-
where except where they dived through the ceiling ; then the

conduit system commenced.
Now. I ask you, what is your Contractors' Association going

to do to prevent this sort of thing? And this firm belongs to

the Contractors' Association. The stamp is on their notepaper.

Bourgeois.

[It is not always possible to prevent bad work, but it can
be remedied. The proper course for " Bourgeois," we take it,

is to give the particulars and the name of the contractor to

the Association, which will no doubt take up the matter.

With regard to the merits of the case, whether it was a
serious neglect of duty or not depends upon the circuinstances.
The use of unprotected wires (not. of course. Literally bare)
under floors is not necessarily blameworthy.

—

Eds. Elec. Eev.]

Your correspondent " Bourgeois " does not directly make
a charge against lead-covered wiring, but he makes an in-
sinuation which it would probably be difficult for him to
substantiate. It is unfair and unreasonable for anyone to
write to the technical Press that he " has understood that
the above-mentioned system is condemned." By whom is it

condemned, and for wliat reason? I have had a lot of experi-
ence of such systems, but I have never heard of the con-
demnation. Little innuendoes have a habit of growing into
big canards, and people who jump into print should be careful
what they write.

Talk about " fires caused by an electric fuse " will never
cease during the lifetime of anyone at present on this earth.
That is because all people who have an electrical installation,

and all people who write for the lay Press, never will all

be electrical engineers.
I cannot understand electrical people giving further pub-

licity to this libel against electi-icity. Fires are always due
to maliciousness or carelessness. The method of providing
the light is never the cause, but some human failure in the
proijer use of the method. Candle, oil, and gas lighting are
probably each responsible for very many more hundreds of

fires than electricity. Indeed, electricity is the safest method,
providing least opportunity for the intervention of the defec-
tive human element. And a good lead-covered or metal-
covered system, if it is properly installed by an efficient w'ire-

man under conditions laid down in the I.E.E. rules—as all

systems should be—is just as safe as any other method of

electrical installation. I, personally, know of .several hundred
installations on the Henley wiring • system—a metal-covered
.'ivstem—which have been in use many years, and I have never
heard of one single case of fire in any of them.

Othello.
London.
March 19th. 1921.

[Several letters have unavoidably been held over.

—

Eds.
Elec. Eev.]

BUSINESS NOTES.

Bankroptcy Proceedings.—John Vincekt Bell, 21,

North Bar Within, Beverley, East Riding, Yorkshire, electrical

enffineer.—The public examination of this debtor was fixed to be

held on March 14th, at the Guildhall, Hull, but the investigation

which was being made into the debtor's affairs was not complete,

and the examination was adjourned.

John Jones and John Richard Jones, trading as J. Jones and
Son, 7, Chapel Street, Penzauce, Cornwall, electrical engineers,

—

The first meeting of the creditors of the above was held recently

at the Official Receiver's Office, Truro. According to the statement

of affairs, the liabilities amounted to £1,078, against assets £776.

Debtors attributed their position to serious illness of the senior

partner, his wife, and daughter, pressure of creditors, and deprecia-

tion of the value of stock. It was stated that they commenced
business two years ago, but were not aware of the amount of

capital they then possessed. The only books of account kept were
a day-book and a ledger, and there were no accounts of receipts

and payments. They became aware of their position a month
before the receiving order was made. The separate estate of John
•Tones showed a surplus of £151, while that of John Richard Jones
showed assets £ 10, and no liabilities. It wa? decided that Mr. W. C.

Pezzack, accountant, of Penzance, should be appointed trustee of

the estate, assisted by a committee of four of the creditors.

E. A. GoODlNGS (Goodings & Son), motor and electrical

engineer, The Grove, Watlington Street. Reading.— First meeting
March 2Ith, at 14, Bedford Row, W.C. ; public examination, April

2l8t, at the Assize Courts, Reading.
W. Dbysdale electrician, 24, Paxton Street, Barrow-in-Furness.

—Last day for proofs for dividend, March Slat. Trustee, Mr. H.
Mossop, 4, Ramsden Square, Barrow-in-Furness.

G. F. KlvEEON. electrical engineer, Sheffield.—First and final

dividend of .38. lOid. in the £. payable at the Official Receiver's

offices, Sheffield, on March 22nd.

Company Liquidations.—Fluorindum Flame Caeijon.s,

Ltd —Winding up voluntarily. Liquidator, Mr. F. N. Clarke, 4,

Pavilion Buildings, Brighton. A meeting of creditors was called

for March 22nd.
Mersey Electrical Enoineerino Co., Ltd.—Winding up

viluntarily. Liquidator, Mr. T. L. Hanmer, 24, North John
Street, Liverpool.—A meeting of creditors is called for March 29th,

at Liverpool. Particulars of claims should be Bent to the
liquidator by April 15th.

Bastian Electric Co., Ltd. — A petition for winding up
has been presented to the High Court by Mr. W. F. N. May, of

Bedruthen, Barnt Green, Worcester, and Mr. A. E. Wall, of

Baddesley House, Hatch End, Middlesex, and will be heard in

London on April 12th.

Grimsby Electric Welding Co., Ltd.—Winding up voluntarily.

Liquidator, Mr. H. Blanchard, Humber Bank, Fish Docks, Grimsby.

Portable Electric Motors, Ltd.—A petition for winding up
has been presented to the High Court by Messrs. Electric Tools and
Motors, Ltd., of 31-33, High Holbom, W.C, and will be heard in

London on April 12th.

Dissolutions of Partnersliip.—Tieeney, Wood & Co.,

e'ectrical engineers, 484, Oldham Road, Failsworth, Manchester.

—

Messrs. F. S. Ormerod, J. Tiemey, and J. Wood have dissolved

partnership. Mr. J. Tiemey and Mr. J. Wood will attend to debts

and continue the business.

Rybland & FERansoN, electrical engineers and contractors, 44,

Weston Street, London Bridge, S.E.—Mr. W. L. Ferguson and Mr.
A. E. Ryeland have dissolved partnership. Mr. A. E. Ryeland will

attend to debts and continue the business.

Trade Annonncements.—Messrs. J. B. SaOnders & Co.,

Ltd , announce that on the expiration of the lease of their temporary

offices they have returned to Westminster, and their address is

now 11, Dacre Street, Westminster, S.W. 1.

Mr Alfred White has removed from Empire Buildings to 4,

Norfolk Street, Sunderland.
The Cambridge and Paul Instrument Co., Ltd., of

45, Groavenor Place, London, S W. 1, has now opened two repair

depots. For the convenience of customers in Scotland and the

North, a depot has been established at 12, Westgate Road, New-
castle-on-Tyne. and for customers in the Midlands a depot at

Empire House, Great Charles Street, Birmingham.
Mb. S. P. Marsh, electrical engineer, of 63, Regent Street,

Rugby, has disposed of his business to Me. F. Pritchard,
A.M.I.E.E., A.M I.Mech.E., with whom he will, however, continue

for some months.
Mr. a. W. Coward, of MUl Lane, Chadwell Heath, Essex, has

entered into partnership with Mr. C. B Maurice, of " Berwick

House," 139, Oxford Street, W., who will now trade under the name
of Messrs. Maurice & Coward, at the same address. Telepfione,
" Museum 3627."

The General Electric Co., Ltd., announces that, aa from

April 4 th. its registered office wUl be Magnet House, Kingsway,

London, W.C. 2.

German Cable Industry.—The electric cable industry of

Germany had a bad year during 1920. The goods sold abroad during

the first six months did not total as much [as 30 per cent, of

the pre-war figure, says the Entjiiieer, and during the last half-

year thty fell below 25 per cent. Sales in Germany ceased

altogether.

Inquiry.—The name and address of the makers of

" Seecol " dimmers are aaked for. Also makers of a lamp-testing

wattmeter.
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Catalogues and Lists. — Messus. A. Oallknkamp
AND Co., Ltd., 19-L'1, Sun Street, Finsbury Square, E.C. 2.—
Cataloerue No. 75, illuatratinjj and describiQK a numl)3r of electric

furnaces for teinpsni'.urea up to 1,000 C. These are of the tube,

niulll J, and crucible types. Also Circular No. 207, which describes

a furnace for carrying out the Lessinif cokinn test of coal. Both
publications are fully priced.

Simplex CONDtriT.><, Ltd., Garrison Lane, Birmingham.

—

A beautifully-produced catalojrue of 'Simplex " lijihliaj; fixtures

of many types. The illustrations show bowl fittin^rs, brackets,

pendants, hall lanterns, table lamps, switch plates, electric signs,

&c. A price-list is included in the booklet.

Messrs. W. T. IIeni.kv's Telkorapm Works Co., Ltd.,

Engineerinfj Department, Blomfield Street, London Wall, E.C. 2.

—

List U E 5, (f ivinj; illustrations, prices, and full details of terminal

boxea for outdoor work. The type.% shown include boxes for two,

three, and four-core cable.s for voltajfes rantrinof from 6<)0 to 20,000.

Details of glands and jointing- instructions are also piven.

Mi:s5Rs. L. G. Hawkins & Co., 116, Charing Cross Road,

W.C. 2. — A poster announcinj,' a special 'spring offer" of
' Universal " domestic electrical appliances. Also an illustrated

folder, " Djmestio Service Electrified," dealing with the same
subject.

Huntalite, Ltd., 25, Newman Street, W.l.—A folder giving

illuitrations and prices of floor and table standards, in antique

walnut, for electric lighting.

Westinghohse Electric International Co., East Pittsburg,

Pa., U.S.A.—An illustrated catalogue of electric toasters, radiators,

irons, cookers, &c.

Me.ssrs. Watson & Sons (Electromedical), Ltd., Sunic
House, 43, Parker Street, W.C. 2.

—

" Sunic Record " No. 13, giving

some useful notes on radiographic work and curves plotted from
results obtained with the firm's spark gaps, giving pressures in

kilovolts for various gaps ; Bulletin 32 S, a price-list of duplitised

X-ray films and dental films and accessories ; also Folder 33 S,

dealing with the improved "Sunio " X-ray plate.

The General Electric Co., Ltd., 61, Queen Viatoria Street,

E.C. 4.—Leaflet O.S. -,465, advertising the " Kingsway " miners'

hand lamp, and giving illustrations and prices of screwed and
bayonet cap lamps for use with this.

Also an illustrated catalogue giving particulars and reduced

prices of " Osram G.E.C." vacuum and gasfiUed electric lamps.

The list includes views of the lamp works.
The Imperial Engineering Co., 61, Darlington Street,

Wolverhampton.—An illustrated and priced leaflet, advertising the
' Imperial " 440-watt electric toaster, with flex and adapter.

Messrs. Phaser & Glass, Assembly Works, Middle Lane,
Hornsey, N. 8. — Two illustrated leaflets (Lists Nos. 1 and 2)

showing examples of steel chains for balancing and driving.

The Electrical Apparatus Co., Ltd., Vauxhall Works,
South Lambeth Road, S.W. 8.^Leaflet H 41/5, a well- illustrated

price-list of ironclad switches, draw-out pillars, and switchboards,
giving full details and specifications.

Metropolitan-'Vickers Electrical Go., Ltd., 20, Brazen-
nose Street, Manchester.—Leaflet No. 37tf/l— 1, giving descriptions

and details of three phase transformers for rotary converters :

No. 379/1—3, illustrations of three-phase transformers for rotary

converters ; and No. 711/1 A, illustrating and describing trans-

formers for use in collieries.

Messrs. Meldrums, Ltd., Timperley, near Manchester.—Two
leaflits illustrated in colour—one showing the " Meldrum

"

forced-draught furnace applied to a Lancashire boiler, and the
other depicting the " Meldrum " mechanical stoker with moving
grate and forced draught.

Pope's Electric Lamp Ch., Ltd., Elasta House, 5, Arthur
Street, W.C. 2.—Leaflet C.L. 1, illustrating and describing " Elasta-

lite ' 20-watt candle lamps. Fully priced.

The Edison Swan Electric Co., Ltd., Ponders End, Middlesex.
List No. PP 213, an illustrated catalogue giving very full par-

ticulars, and also prices, of petrol-electric lighting and pumping
sets of capacities ranging from '3 to 13 kW. Batteries and
switchboards are also illustrated and described.

Hart Accumulator Co., Ltd., Marshgate Lane, Stratford,

E.C. 15. Catalogue for 1921. The list gives illustrations of all

types of accn mulators (with prices), and each section is indicated
on a thumb index for easy reference ; it is bound in stiff covers.

For Sale.—The Lancashire and Yorkshire Eailway Co.
has for disposal one Yates and Thom compound vertical engine,
direct-coupled to a 750-kW Dick, Kerr generator.
W.gan Corporation Electricity Department has for sale a

Thompson patent straight water-tube boUer (vertical type).

EUand Urban District Council, consequent on purchasing elec-

trical energy in bulk, has for disposal the contents of its electricity

station.

Messrs. Eadon & Lockwood will sell by auction, on April 19th and
following days, at ChUwell. Notts., electrical plant, machinery, &c.
By direction of the Disposal Board, Messrs. Fuller, Horsey, Sons

and Cassell will sell by auction, on April 20th, at Greenwich,
surplus electrical plant, including a )J-kW wireless transmitting
and receiving set, generating sets, &c. For full particulars see our
aivertisement pages to-day.

Social Events.—The annual dinner of theToniuay Elec-
tricity Supply Department took place at the Royal Hotel, on
March 12th, Mr. H. F. G. Woods, the borough electrical engineer
and manager, presiding. A musical evening followed, the programme
bjing provided by various members of the staff,

A dinner was held at the Connaught Rooms, on March 8th, at
which the executive, management, and depot superintendents of
the Edison Swan Electric Co., Ltd., were present, The chair was

taken by Mr. C. Jermyn Ford, the chairman of the company, sup-

ported by Major Eustace Qnilter and Mr. E. A. Gimingham,
directors, and amongst the visitors were Messrs. R. C. Lanphier and
S. B. Rogers, the former being the vice-president of the Sangamo
Electric Co,, U.S.A., whilst the latter is the European manager of

the Sangamo Co., a concern closely asiociated with the Edison Swan
Electric Co., Ltd., who are the sole Sangamo agents for Grfat
Britain and the Colonies. During the evening the toast of " The
(Chairman " waj jiroposed by the commercial manager, Mr. C.

Horace Cox. " The Depot Superintendents" was proposed by Mr.
J. W. Elliott, joint sales manager, and this was replied to by Mr.
J. Taylor (Glasgow), and Mr. A. McDonald (Duolin). "The
Visitors," proposed by Mr. E. A. Gimingham was responded to by
both Mr. Lanphier and Mr. Rogers. A musical programme was
provided by the Jlisaes Violet Holt and Barbara Laughton, Messrs.

George Tinney, A. P. Ambler and E. H, Miller ; the last of these

sang an Ediawan Topical Song,

How American Merchants are Cutting Down Expenses.
—Valualde information as to how merchants of the country are

cutting down their expenses to meet the present slump in busineis

is being received by the Domestic Distribution Department of the
Ch» aber of Commrrce of the United States, More than 15,CC0

letters of intjuiry wore sent out to wholesalers, jobbers. commUsion
merchants, and retailers, asking them certain questions regarding
their present overhead expenses, and what they are doing to reduce
them. Already a multitude of replies has bee'n received at the

headquarters of the National Chamber, and in almost every case

the merchant is reducing his operating expenses so that he can
meet the pressure of the public for lower prices. Most of the
answers report that workmen are more efficient than they were this

time last year, when there was plenty of work to be had. Some
firms have eliminated pay for overtime, while others have reduced
salaries. " We are weeding out the drones and keeping our efficient

workmen," is a typical statement. In this connection one man
stated that he had cut down his force 44 per cent,, and that his

production had increased 25 per cent. Originally, he employed 26
men. When the first depression in business affected him, he cut

down his force to 22, and his output remained the same. He
reduced his force a second time to 14 men, and his production
went up 25 per cent. At the same time, he reported a wage reduc-

tion of 30 per cent. Some firms replied that they were not reducing
the wages of their old employes, but that they were hiring new
men for less money. Others said they would not reduce wages
until the cost of living dropped appreciably. " We are reducing
the amount of our bonuses by 50 per cent., and we are cutting
down our commissions on sales," is quite a common reply. This is

the way in which one merchant explained the manner in which he
handled his wage problem when the present business depression

set in :

—
" We called our men together, and laid our cards on the

table. We had nothing to withhold. We told them that we could
not continue to do business with the present wage scale unless

they became more efficient. By increasing their efficiency they
made it possible for us to reduce our prices." Every where the
replies indicate that there is a tightening of credit, without any
general reduction of volume. New accounts are being more closely

scrutinised, and bills are reaching the hands of collectors a little

sooner than when business was brisk. The replies are about evenly
divided on the question

—"Have you reduced your advertising

space :'
" A number of merchants report a reduction, while some

say they are more careful in their advertising. A large number
of merchants report that they have increased their advertising

appropriations. They point out that advertising is a means of

sales promotion, which should be pushed at this time especially.

These answers are being collected in digest form by the National
Chamber for the purpose of disseminating this information to

business men.

—

Reuters Trade Serrlce (Washington, March 7th).

Water Power in Pern.—The Commercial Secretary to

H M. Legation at Lima (Mr. F. W. Manners) has forwarded to the
Djpartmeat of Overseas Trade a translation of a proj cted BUI
recently presented by the Finance Minister to the Peruvian Con-
gress concerning the nationalisation of water power in the
Republic of Peru. Under this Bill all water-power nonces-ions

will be granted under the provisions of the Mining Code by the
authorities therein appointed. The translation may be seen by
United Kingdom firms interested at the Inquiry Room of the

Department of Overseas Trade, 35, Old Queen Street, London, S.W. 1.

German Companies' Working Agree inent.—At a general

meeting of the Allgemeine Elektricitats-Gesellschaft, the president

Herr Rathenau, proposed a scheme of closer union with the Linke-
Hoffmann works, and an increase of capital.

On the side of the A.E G. the object of union is, briefly, to avoid

contraction of the activities of their vast repair sheds in favour of

new construction, by attaching themselves to a locomotive concern
which disposes also of important partly-finished articles of manu-
facture. On the other side, the Linke-Hoffmann works are

anxious for tie union, because they foresee that the electric-

locomotive business will gradually increase in importance, and
needs for this purpose close connection with a large electrical

concern.

—

The Times.

Ujemployment Benefit Figures.—Some very instructive

figures regarding the cost to the State of maintaining the un-

employed are given in a written answer by Mr. Macnamara to Sir

W. de Frece. From January 1st to March 11th there was paid out

in unemployment benefit £5.300,000, and in out-of-work donation

£2,900,000. Since November grants for roads to the extent of

£3,000,000 have been paid. An equal sum has been paid by way
of loan. The Unemployment Grants Committee has sanctioned

£764,545 since January Ist. Productive work has been found for

about 100,000 men.—J/(i/«;«y J'ost.
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To Finish in Germany.—It is announced in the Finnish
Press that arrangements are being: made to send some 10 young
engineering students, who have comp'eted their course in the
Technical High School at Helsingfors, to Germany, in order that
they may make themselves familiar with the latest developments in

the big industrial establishments of that country. Each student is

to stay about a year in Germany, and the firms of SiemeiLS and
Halske and Voigt's turbine factory are mentioned as those to

(

which the students will be attached. A sum of 100,000 marks is

provided in the budget for defraying the initial expenses of the

scheme.

Book Notices.
—"The Metropolitan-Vickers Gazette."

Vo]. VI, No. 95, February, 1921. (23 pp.).—This issue contains
• ^ the usual interesting well- illustrated articles, including " Electrical

' Equipment of Oil Wells," " Works Testing Devices," and a

description of a new workmen's canteen at the Trafford Park
Works.

''Journal of the Institution of Electrical Engineers." Vol.

LXrX, No. 297. January, 1921. London : E. & F. N. Spon.
Price ICs. 6d.—This issue contains the following papers :

—"The
Distribution of Electricity," by Mr. W. B. Woodhouse ;

" Some
Economic Aspects of e.h.p. Distribution by Underground Cable,"

by Mr. R. O. Kapp ; the Twelfth Kelvin Lecture " Electrons," by
Sir W. Bragg. F.K.S. ;

" A Precise Form of the Kelvin Electro-

static; Voltmeter," by Mr. E. H. Rayner ; "The Whitened Cube as

a Precision Integrating Photometer," by Mr. H. Buckley ; and
' Range of Wireless Stations," by Captain R. C. Trench.

Scientific Psper No. 408 of the U.S. Bureau of Standards,
" Effect of the Rate of Cooling on the Magnetic and other Properties

of an Annealel Eutectoid Carbon Steel" (U pp ). Washington:
Government Printing Office. Price 5 cents.—This is a record of

experiments carried out on six specimens of steel which were
heated to 800 C, and allowed to cool at various rates. The
following properties were then measured :—Normal induction for

ordinary and large magnetising forces, residual induction, coercive

force, resistivity and Shore scleroscope hardness.

Fuel Research Board. Technical Paper, No. 1. " The Assay of

Coal for Carbonisation Purposes : a New Laboratory Method." By
Thomas Gray. D.Sc, Ph.D., and James D. King. F I.C, A.R.T.C.

London : H.M. Stationery Office. Price 6d. (by post 7d.).—The
Fuel Research Board has begun the issue of a series of special papers

and repoits which will be known .is Technical Papers of the Fuel
Research Board. These papers will be prepared from time to time
on the results of the work carried out at H.M. fuel research station

or elsewhere, and will, it is thought, be valuable to all who are

concerned with fuel problems. The present report, the first of the

series, describes the development of a method of 'coal assay in

which by direct weighing and measurement the yields of gas, oil,

water and carbonaceous residue resulting from the carbonisation

of coal at different temperatures can be quickly and accurately

determined. The experimental results given in the paper show
that the method supplies valuable information which cannot be

olj-aired directly from the ordinary laboratory methods hitherto

used in the testing of ooa'. Tables and graphs illustrating the

experimental work are incorporated in the report.

" Engineering as a Career.' By Percival Marshall, A.Inst.M.E.,

and Alfred W. Marshall, M.Inst.M.E., A.M I E.E. (56 pp.) London :

Percival Marshall & Co. Price 9d. net.—This is the second edition

of a very useful little guide for those seeking' an entrance to the

engineering professions. Mechanical engineering is dealt with at

a greater length than other branches, as the authors, state that " it

offers the largest field for employment, and is really the basis of

nearly all engineering work." A list of the principal engineerirg
colleges and technical schools is included.

British Standard Specification, No. 91— 1921, "Electric Cable
Soldering Sockets" (for cables from O'OOIS to rOOO sq. in sectional

• area). London: Crosby Lookwood & Son (for the B E.S. A.). . Price

Is. net. This tpeciflcation includes definitions a'nd.clauses rel.iting

to the material and dimensions of cast and wrought lug sockets,

clamp sockets and their clamps. Attention is directed to the care

which should be taken to ensure that the cable fits the hole in the
socket, so that the current will not have to traverse an undue
amount of older.

Also No. 139—1921. -'Red Fir Wood Poles for Telegraph and
Telephone Lines." Price Is. net. This specification de.als with
light, medium and stout poles of lengths varying from It! to 85 ft.

A section dealing with crensoting is included.

"Welfare Work." Vol. II, No. 15. March, 1921.—This issue

gives details of a workmen's compensation scheme in force at the
BournvQle works of Messrs. Cadbury Bros., and articles on " Pro-
gress in China, ' and " The Science of Industrial Management.''

"Science Abstracts A and B," Vol. XXIV, part 2, February 28th,

1921, also index to Vol. XXIII (A and B). London : E. and F. N.
Spon, Ltd. Price 2s. 6d. each net.

"Radiographic Technique." By T. Thome Baker. Pp. xii -)-

196. 62 figs. London : Constable & Co. Price IBs.
" Electrical Installation Work (including Electric Wiremen's

Work)." By J. H. Havelock, Pp. viii +. 3(16 ; figs. 120. London ;

Crosby Lockwood & Son. Price 15s. net.
" Lehrgang der Schaltungaschemata Elektrischer Starkstrom-

Anlagen. " By Prof. J. TeichmiUler. Munich : R. Oldenbourg.
Price 68 marks.
"Year-Bookof Wireless Telegraphy and Telephony for 1921.''

London : Wireless Press, Ltd. Price 21s.

"Opportunities in Engineering." By C. M. Horton. Pp. 90.

London : University of Loudon Press, Ltd. Price 33. 6d. net.
" Freileitungsbau Ortfnetzbau. ' By F. Kapper. Munich : R.

Oldenbourg. Price 65 marks,

Demand for Macliinery in India.—Machinery for brass

and iron foundry work, and for sanitary, mechanical, and electrical

engineering, is in great demand.— Ilevter's Trade Service

(Bombay).

A Standard Customs Declaration Form.—The question
of a standard Customs declaration form for use throughout the

British Empire, which was fully considered by the Federation of

British Industries in 1918, has again been brought into prominence
by the deliberations of the Empire Customs Conference.

The Executive Committee at its meeting on March 9th sanctioned
the appointment of a Committee of representatives of the industries

most likely to be affected to consider further action on the part of

the Federation. The Committee consists of representatives of the

B.E.A.M.A., the National Federation of Iron and Steel ' Manu-
facturers, the British Engineers' Association, the Association of

British Motor and Allied Manufacturers, the Wall Paper Manu-
facturers' Association, and Messrs. Lennox B. Lee. A. K. Davies,

E. R. Firth, George Garnett, W. V. Collier, Harry Allcock, Thomas
Bolton, L. J. E. Hooper, P. H. Lockhart, E. H. Matthew, Frank
Moore, R. M. Bewick, A. E. Jacob, W, B. Pickering, F. B.

Nathan, and R. A. Pilkington.

On the recommendation of this Committee a letter has now been
addressed to the Comptroller-General, Department of Overseas

Trade, drawing attention to the careful consideration devoted by
the Federation to the question of evolving a standard Certificate of

Origin and Value, and suggesting the desirability of a joint

meeting between representatives of the Conference and the

Federation, to discuss both this point and other questions of

importance to Industry, such as treatment of commerc'al travellers,

samples, &c., which it is understood the Conference proposes to

investigate. A draft form of standard certificate approved by the

Committee was submitted together with the letter.—F.B.I. Bulletin.

Electricity and Paper-making.—A correspondent of The
Times Trade Sm'plement says electrical engineers have been con-

sidering the large scope for enterprise that is presented to them
owing to what they regard as the backwardness of our paper-

making interests in the use of electricity. Statistical information

prepared by the paper- makers' organisation is quoted to show that

out of 500 paper-making equipments in the United Kingdom, only

21 have adopted electrification. As the British paper-making

industry in some sections is faced with the necessity for less con-

servatism in its attitude toward modernisation as a means for

securing efficiency and economy, it is not surprising that electrical

installation engineers and manufacturers are looking in this direction

for a fair amount of work before long.

Standardisation of Government and Municipal Contracts.
—The Executive Committee of the Federation of British Industries,

at its meeting on March 9th, considered a recommendation from

the De-Controlled Associations Committee that a Committee, repre-

sentative of all important industries affected, should be set up to

investigate the possibility of securing the adoption of a standard

type of Government and municipal contract and form of tender
;

and to inquire and report as to whether any conditions were

imposed (.including special conditions referring to particular goods),

which were unnecessarily onerous, and, consequently, detrimental

to the advancement of trade.

It was moved by Sir John Mansell, and unanimously resolved,

that the recommend.ation be adopted, and that representatives of

the following industries be asked to serve on the Committee of

Inquiry :—Electrical engineers, general engineers, machine tool

trades, tube manufacturers, wire rope makers, tanners, brush manu-
facturers, cable makers, iron and steel manufacturers, cement
manufacturers, paper makers, shipbuilders, woollen and worsted

trades, builders, aircraft manufacturers, master printers, boot

makera, motor manufacturers, wagon builders, explosives trade,

food manufacturers, oU and fat producers, and two representatives

of the de-controllcd associations.

The Committee was empowered to approach directly, and to hold

meetings or interviews with, representatives of any Government
department and municipalities, particularly the Admiralty, the

War Office, the Air Board, the India Office, the Crown .\gents for

the Colonies, and the Ministries of Transport, Health, and Labour.

—F.B.I. Bulletin.

Trade with Russia.—The Board of Trade (Licensing

Section) announces that licences -are no longer required for the

export to Russia of any goods other than goods, the export of

which is prohibited except under licence to all foreign countries.

Spanisli Commercial Treaties.—The Spanish Govern-

ment has decided to extend the commercial treaties lapsing on 20th

inst. until the new Customs tariff comes into effect.

—

Renter s Trade

Service (Madrid).

Patent Application.-Ravul Frere has applied for

restoration of Patent 23,018, of 1913, for " Improvements in means

for automatically controlling the supply of air to boiler furnaces.
"

A New Norwegian Electrical Association. — The
Department of Overseas Trade is informed by the Commercial

Secretary to H.M. Legation at Christiania that at a meeting recently

held in Christiania by Norwegian factories and workshops

capitalised with Norwegian money for the purpose of producing

Norwegian electro-technical products, it was decided to form the

National Association of Electro-Technical Industries (Landsforening

vor Electrc-teknisk Industri) with the object of protecting the

common interests of its members and of working to consolidate the

position of the electro- technical industry.
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LIQHTINQ AND POWER NOTES.

Aberdare.—Year's Working.—The accounts of the
electricity department for the year ended March SUt, 1920, show
a total revenue of £ 1 1 ,083, as compared with £8 204 in the previous

period. Workin^r coats amounted to £i; 927, as atrainst £5,020,
leaving a frross profit of £4,162 (£3, IS4). The net result was a
profit of £570, comparing favourably with a deficit of £92 in the
previous year. The number of units sold increased from 1,208,960

to 1,374,2.") 4. An intereatintf item in the revenue account of the
destructor department is the sale of steam to the value of £1,28-')

to the electricity dipartment,

Aberdeen. —PflOPosED Extensions.—At a meetiDg of

the Electricity Committee a scheme for extending the electricity

works, at a co3t of £210,000, was considered, and it was decided to
place the gchene before the Electricity Commissioners.

Arbroath.—Proposed Price Increase.—The Arbroath
Electric Light and Power Co., Ltd., has applied to the Minis-
try of Transport for an order under the Electric Lighting Act
(1899) to modify the existing statutory powers under the Arbroath
Electric Lighting Order. The Ministry has been aaked to approve
of an increase in the present rates.

Belper and District.—Extension of Supply.—The
Darbyshire and Nottinghamshire Electric Power Co. is applying
to the Electricity Commissioners for powers to generate and supply
electricity within the urban districts of Belper and Heage.

Barton-on-Trent.— Extension.s.— The Town Council
has approved the recommendations of the Electricity Committee
with regard to plant extensions. It is proposed to purchase some
second-hand plant from the Nottingham Corporation at a coat of
£10,.500 ; this with the necessa.y auxiliaries and arrangements for

erection is estimated to cost about £33,500.

Camberley. — Electricity Supply.— The Yorktown
and Black water Gas Co. has completed negotiations with the War
Office for a supply of electricity in bulk from the power station at

Aldershot ; it proposes to supply electricity for lighting at
8d. per unit, and for power at from 41d, to 5d.

Carmarthen.—Price Increase Deferred.—The Car-
marthen Electric Light Co. recently applied to the Corporation for
an 80 per cent, increase in the public lighting charge, and a sub-
committee of the Corporation, having heard a deputation from the
company, recommended an increase of 50 per cent. At a Cooiicil

meeting the matter was referred back for further consideration,
the proposer alleging that the recommendation waa carried by
the votes of members who were shareholders of the company.

Chichester.—Proposed Purchase of Undertaking.—
At a recent meeting of the City Council, the Mayor stated he had
received a letter from the Electric Light Co. offering itj under-
taking to the Council at a price to hi agrejd upon by arbitration,
or as an alternative the Council could make au offer to the com-
pany. A Sub-Committee appointed to deal with the matter,
recommends that the Council offer the sum of £12, .500, subject to
the settlement of all outstanding claims upon the undertaking. It

is also recommended that sanction be sought to a loan of £14,500
to cover the purchase price and the coat of putting some of the
plant into proper working order.

Continental.—Switzerland.—(3 wing to the protracted
drought, hydro-electric undertakings have been unable to keep np
their output ; this is having a detrimental effect upon the railways,
agriculture and other industries which are now dependent upon an
adequate supply of electricity. Rain has fallen this week.

Cz echo-Slovakia.—Activity i? being displayed in the formation
of new electrical undertakings in the new kingdom of Czecho-
slovakia. After the launching of the Middle Moravian company, have
followed an East and a West Moravian company, each with its

separate district to serve. Now, the fourth and the last to be
established is the North Moravian, with the object of electrifying
Northern Moravia and the parts of Silesia on the border. The new
company bears the name of ''Nordmahrische Elektricitrita Aktien
GeseUschaft," and possesses a capital of 4,OJ0,000 kronen. To the
capital of the concern the State, the Province, and the communes
affected contribute to the extent of 60 per cent., private capitalists

to 35 per cent., and officials, workmen, and others, to 5 per cent.
The supply of electricity to the towns, rural districts, and

industries of Western Bohemia, was a burning question before the
war, and led to many but fruitless representations and negotiations
with the former Governmental departments at Vienna. With the
new order of things, the matter has been taken up by the Elek-
tricit:its Verband der Nordlichen Bohmerwaldbezirke, representa-
tive of district deputies, provincial bodies, communes, and other
consumers, and the question seeking solution now is either the
erection of a distribution network for the whole province with a
single generating station worked by water alone, of which an ample
quantity is available, or by heat in some form, or by a combination
of the two systems. In favour of the last is the fact that resort
must probably be had to heat reserve plant in the drier p3riods of
the year, and that big work? like the Skoda Co.'s works in the
Pilsen coalfields and other works have large heat plants already
available ; but the decision depends upon the cost, and to

serve the needs of the small as well as the larger consumers,
choice mnst be made of that system entailing the least prime
oost. So far as the peculiar circumstances of West Bohemia are

concerned, the question is evidently very complex, and the result

of the general deliberation will be awaited with interest.

The Moravian Provincial Commission has decided, after thorough
examination, on the development of the water power of the river

Thaya. The building of two dams and a weir, with a hydro-
electric station at Znaim, was approved ; 80,000 OOO kWh yearly is

expecte<l to be the output of these works, which, with two
additional weirs, cannot be completed under several years. Before
the war, Swiss capitalists were interested in this scheme.

Dublin.—Water Power Possihilitieh.— In its report

upon the possibilities of utilising the water power of the Liffey
for the generation of electricity, the Corporation Electricity Com-
mittee points out the difficulties placed in the way of the electricity

undertaking by the fuel shortage, and cnnsiders that from many
points of view the harnessing of the Liffey would be of enormous
advantage to the city. It is stated that when the qnestion was first

dealt with, it was considered that with coal at ICs. a ton, it would
pay to undertake a water-power scheme with a maximum capital

cost of £50 per h.p. developed. Now that coal costs 508 per ton,

that figure can be fixed at £200 per h.p. The report states :
—

" Even if the water power were to cost more than the steam
power, it would be well worth considering, as it would remove, to

a large extent, the menace of a coal shortage. This, however, does
not appear to be the case, and it seems quite probible that the
water power will prove the cheaper. It is estimated that the Liffey

development scheme would not coat much more than £100 per h.p.

In other words, the power from the Liffey water-power works
would cost little more than half as much as an equal amount of
power from the Pigeon House works. In estimating ultimate costs it

must be remembered that the capital coats already incurred by
establishing the steam-power stations must continue to be carried

until the capital expenditure has b?en paid off. Even when these
costs have been taken into account, the water-power proposition
would appear to have much to be said for it from the financial

point of view.

"If water power were substituted for steam power for the
generation of electricity for the supply of the present Dublin con-
sumers, the result would be a saving of some 50,( OO tons of coal

per annum. This coal at 50s. per ton would cost £125,000 per
annum, and this sum capitalised would amount to over 1 i million

pounds sterling. It will thus be seen that very large capital

expenditure would be justified for the porpoae of developing the
Liffey water power."

Dundee.—Electricity Supply Discussion.—The Cor-
poration's electricity problems were discussed at great length at a
special meeting of the Town Council. Prof. Gibson was in atten-

dance, and was thanked for the assistance he had given the Council
in compiling reports on various schemes. The convener of the

Electricity Committee declared that they must d'smiss from their

minds any idea of the city's exploiting hydro-electric power on its

own account. It was decided to curtail the proposals previously

passed to extend the steam generating plant, and to confer further

with the Grampian Co. with a view of getting a favourable offer.

Edinburgh. — New Sub-station. — The Corporation
Electricity Committee recommends that tenders be accepted for

the erection of a sub-station in the Cowgate. which is estimated to

cost £ 10,000.

Galashiels.—Proposed Purchase of Undertaking.—
The Town Council is in communication with the Galashiels and
District Heotrio Supply Co., Ltd., with regard to the proposed
acquisition by the town of the company's undertaking. The com-
pany considers it is premature to enter into negotiations.

Gold Coast.—Electricity Supply Details.—The
administration report of the Gold Coast Railways for the year

1919, just to hand, states that throughout that priod the elec-

tricity supply to locomotive workshops and running sheds.

Government offices, and for public and private lighting, had been
maintained without interruption of service, and there was a

marked increase in the quantity of electricity generated and
supplied over the previous year's working. Private consumers'
lighting lo id increased considerably, and more than 400 additional

lighting points were installed.

Halstead.—Position of Supply Scheme.—The Essex
Countij StandanI states that only about £1,003 of the £8,000
required for the carrying out of the Halsteaid electricity supply
scheme has been subscribed.

Hereford,—Extension of Supply.—The Corporation is

applying to the Electricity Commissioners for a special order authoris-

ing the Council to extend its area of supply of electricity, so as to

include therein the urbin districts of Bromyard and Kington, the

rural districts of Bredwardine, Bromyad, Dore, Hereford, Kington,
Leominster, Ross, Weobley, Whitchurch, Wigmore, and parts of

the urban district of Ross, and the rural district of Ledbury, the

extension and amendment of the Hereford EUectric Lighting Act,

1898, supply of electricity in bulk, construction and erection of

overhead wires, and further powers with regard to revenue and
reserve fund.

Kirkcaldy.—Need for Extensions.—The Corporation

is in a difficulty so far as the future of the electricity undertaking
ia concerned. There is a desire to retain the undertaking rather

than dispose of it to the Fife Power Co., but, believing the time

premature to consider any scheme for a national power station in

Fife, the only alternative would seem to be that of temporarily



Vol.88. No. 2,261, March 25, 1921.] THE ELECTRICAL REVIEW- 383

extending the present s-eneratins station, at a coat of £70,000, and
erecting- a new power station later. The Corporation electrical

engineer reports that there is no room on the existing site for further
steam plant extensions to meet the needs of the town. He considers
that a steam-turbine power station on a new site has become
inevitable, and advises the purchase of two 750-b.h.p. land Diesel
engines, with alternators, to be placed in a temporary building
alongside of the existing station.

LlttleboroDgh.

—

Electricity for New Houses.—After
considering the question of the supply of electricity to the housing
site, the Tramways and Electricity Committee has recommended
that the engineer submit revised estimates for the laying of cables
to Hare Hill Mill, and thence to the housing site, for distribution
cables thereon, the wiring of the houses, and for street lighting ; also

that application be made for borrowing powers, and that tenders be

obtained for wiring the houses.

Mytholmroyd.—Mains E.xtensions.—The Urban Dis-
trict CouncO has given permission to the Yorkshire Electric Power
Co. to lay more mains in the district, and also to proceed with the
erection of an overhead cable from Mytholmroyd to Acre Mill.

Navan.

—

Electric Lightiko Scheme.—At a meeting of

the Urban Council, the Irish Commissioners of Public Works
intimated, in reply to an application for a loan of £10,000 for an
electric lighting scheme, that such loans were not now granted by
the Commissioners. After discussion, it was decided to apply to

the Mnnster and Leinster Bank for a loan of £10,000, repayable in

20 years.

Newport. — Cooling-water Investigations. — The
Newport Harbour Board has given its sanction to a scheme put
forward by the electrical engineer of the borough of Newport for

the establishment of a single-unit pumping station for the
purpose of making investigations to ascertain if the use of the
river-water for condenser-cooling purposes ig practicable.

Runcorn.

—

Power Co.'s Supply to Ellesmere Port.
—The Mersey Power Co. has notified the Mersey Conservancy that
it is about to lay cables in the bed of the River Weaver, near
Weston Marsh Lock, for the purpose of conveying electrical energy
from the Percival Lane power station of the company at Runcorn
to Ellesmere Port. Five cables are proposed in all—three power
cables and two telephone cables. Thecables will be paper insulated,

lead sheathed and double wire armoured. They will be laid in a
dredged trench in the bed of the river on a solid clay foundation.
No interference with tidal waters is anticipated.

Ryde (Isle of Wight).

—

Minimum Charge Protlst.—
The Town Council has decided to support the action of the
Sandown Urban District Council in urging the Ministry of Trans-
port to modify the order authorising the Isle of Wight Electric

Light Co. to make a minimum charge of 60s. on the basis of a
yearly consumption, instead of a charge based on a quarterly con-

su uption, as at present.

Sevenoaks. -Proposed Price iNCRiyuSE.—The Elec-

tricity Co. has applied for an order to charge Is. per unit

for electricity, with quarterly minimum payments of 16s. in the
winter, and 10s. in the summer.

Sonthampton.— Proposed Price Inckease.— In a
report to the Borough Council, upon the steps necessary to reduce
an expected deficit of about £10,000 in the next financial year, the
engineer states that re-organisition should be carefully considered

in the first place. Next, he thinks that the prices charged for elec-

tricity for heating are too low, and suggests increases which would
bring in an additional revenue of £6,286. A small increase in

revenue could be effected by charging rentals for the power aud
heating meters. He states that he is very reluctant to recommend
any further increase in lighting charges, although the Corporation's

rates are probably the lowest on the South Coast. A special meeting
of the Electricity Committee is to consider the report.

Sonthend.

—

Inspection of Second-Hand Plant.—At
a meeting of the Electricity and Light Railways Committee, the
electrical engineer reported that the Rotherham Corporation had
laid down a new generating station and was disposing of a
quantity of valuable plant from the station which had been closed,

including four 30,000-lb. Niclausse boUers which had been in use
for a period of twoyear.a, and which, if in suitable condition, could

be utilised in connection with the new extension scheme, thus
enabling a considerable aaving to be effected. It was resolved that
the chairman, Connoillor Butterfield, and the electrical engineer
attend at Rotherham for the purpose of insoecting the boilers and
other plant which might be considered suitable for use in con-
nection with the Southend scheme.

Street LioaTlNO.—The Electricity Committee reports that it

has had before it the question of reverting to the full prewar
standard of lighting in the streets of the borough, and ha^ directed
the engineer to submit a report upon the matter to the next
meeting of the Committee. Particulars were submitted as to the
charges for illumination with arc lampp, and in view of the high
cost of this method of lighting, it wa i decided to obtain an
estimate from the electrical engineer of the cost per lamp of
fitting and lighting gaifiUed lamps on the existing arc lamp
standards. The electrical engineer was also requested to inform
the Committee at its next meeting when he would be in a
position to supply electricity to the electric street lamps (other
than arc lamps) at the pre-war standard of street lighting.

Offer of Bulk Supply,—The Town Council having received
an offer for a future supply of electricity in bulk from the County
of London E.S. Co., has replied that it will be willing to consider
carefully any proposals put before it, and asks for particulars as to
price, &c.

Stafford.— Separate Comjiittees Recommended.—
The G.as and Electricity Committee recommends that, owing to the
size and importance of the two undertakings, the existing Com-
mittee should control the gas undertaking, while electrical
matters should hi dealt with by a separate Electricity Committee.

Swansea,

—

Supply to Amman Valley.—At a meeting
of the Electricity Committee, with reference to the supply of elec-
tricity to the Amman Valley, the town clerk stated that he had
heard from Mr. W. A. Chamen, the general manager of the South
Wales Electrical Power Distribution Co., who suggested that if the
Corporation desired to supply electricity over a large part of the
company's area to the north of Swansea, including the Pontardawe
area, an agreement might be arrived at for the transfer of some of
the company's powers, and that he had asked Mr. Chamen to state
the conditions (if any) to which the company would require the
Corporation to agree. The town clerk also reported upon the
position with regard to the completion of the agreements and the
necessary formalities as to notices, &c., in connection with the
supply. The town clerk was instructed to take all the necessary
step? to complete the matter, so that the supply might be given on
the appointed day.

Torquay.

—

E.xtensions Scheme Deferred.—The new
electricity scheme, including the provision of a new generating
station, has been put in abeyance for the present. It is considered
that, having regard to the present financial position of the borough
and the unsatisfactory condition of the money market, an expendi-
ture of six figures could not be borne. It is hoped that the present
works can be adapted to requirements for some years to come. An
independent consultant is to be asked to advise the Electric

Lig*itiDg Committee on the matter at the expiration of a month.

Torriogton (Devon).—Electricity Supply Required.
—The Town Council has made arrangements for the promoter of

the electric light scheme at Bideford to meet the Council on the
subjoct for providing electricity for the town.

Tiuro.

—

Transfer of Powers Refused.—The town
cletk has been instructed to reply to a letter from the Electricity

Commissioners that having interviewed Messrs. Herd & Smith, Ltd.,

the Corporation is not prepared to transfer its electric lighting
powers to that company.

United States.

—

Water Power Concessions.—The
Federal Power Commission has granted the application of the
Southern California Edison Co. for a 200,000-h.p. hydroelectric

development on the San Joaquin River, Cal., part of a $100,000,000

project contemplated by the company. The commission has also

granted a 50-year licence to the Niagara Falls Power Co. to use

19,500 cb. ft. a second of the 20,000 cb. ft. of water permitted by a

treaty with Canada to be diverted from the Niagara River above
Niagara Falls. The commission has also approved an application by
Mr. Henry Ford for a power development project at Troy on the
Hudson River to cost A2,500,000 as the power source for a projected

motor factory, involving S7,500,000.

—

lienter's Trade Service

(Washington).

Wallasey.

—

Cause of Deficit.—Instead of providing

£8,500, the Wallasey electricity undertaking has finished the year

with a loss of £7,000. This result is due to the extra consumption
of fuel owing to the breakdown of two turbines in Mayl and June
last. In order to maintain the supply to the tramways and industrial

undertakings, the supply was kept going, but with excessively

high working costs. Since the repairs have been carried out, the

fuel consumption has fallen from .5 '5 lb. to 3'42 lb. per kWh. The
defi oiency on the year is carried forward, and although an increase

of id. per unit is proposed, it is anticipated that a surplus of

£5,900 will be achieved in 19'21-1922.

WIgston Magna and District.—Extension of Supply.
—The Midland Electric Corporation for Power Distiibution is

applying to the Electricity Commissioners for powers to generate

and supply electricity within the urban district of Wigston Magna,
&c., the parish of Bedworth, &c , and Bulkington, Atherstone, and
district, &c.

TRAMWAY AND RAILWAY N0TE5.

Aberdare.

—

Year's Working.—The accounts of the

tramway department, which combine the accounts of the tramways
and omnibuses, for the year ended March 31st, 1920, show a total

revenue of £30,162, as compared with £26,820 for 1918-19.

Working expenses amounted to £25,485, as against £18,003,

leaving a gross profit of £4,677, to which the tramways contributed

£4,922 while the 'buses incurred a loss of £245. The net result

was a profit of £149; the net profit of the previous year was
£2,598.

Birmingham.— Report on Electric Vehiules. —
Some interesting figures are contained in a recent report by the

superintendent of the Salvage Department to the Council. The
report says there are now 32 electric vehicles engaged in the

collection of refuse, and the work has been facilitated to a ver
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pfreat extent. Whereas two horsed vehicleB and four men are only

able to attend to 1,692 house* per week, one electric vehicle, with
the 8;ime number of men, visits 2,116 houses per week. The cost

of the horsed vehicles works out at :t'22d. per house per visit, while

the equivahmt cost of the electric vehicles is 2 Hid., a saving of

28d., or about £125 per annum for each electric vehicle. It is

estimated that apart from this saving, each electric vehicle saves

at least another £12.5 on account of its releasinjr two horsed

wagons for the inner areas where the work of collection is easier.

Blackpool.— Sdocess ov System.—It is interesting to

note that from 1S93 up to the present date, the tramways
have contributed £132,497 to the relief of the rates. Blackpool

was the pioneer town in electric tramcars in the country. In

1884 a syndicate laid a lenjrth of U miles along the Promenade,
worked by electricity, and the service was opened with the late

Mr. J. Lancaster as manager. The lease expired in 1892, and the

Corporation took over the undertaking. At that time Plymouth
and Huddersfiold were the only towns working their own tram-
ways. The first year at Blackpool resulted in a net less of £60.^.

but there has not been a loss since then. The average net profit

for the Last 28 years has been over £9,600 a year.

Bradford.—Reduction of Services.—The short-time

being worked in the local textile trades has caused the Tramways
Committee to reduce materially the early morning car service on
several of the city routes, and this cutting down is being extended

to other routes.

Brighton.—Temporary I'Vre Reductions.— Owing to

a considerable falling-off in the number of passengers carried since

the introduction of higher fares, the Corporation has decided to

revert to Id. tares for three months as an experiment. It is stated

that the extra revenue is not as large as had been anticipated,

amounting to only £12,000.

Fife.—Charged Tramcar Handrail.—While a tramcar
was proceeding along the High Street, at Cowdenbeath, Fife, a

man coming down the stair from the top of the car was seen to be

in distress. The car was brought to a standstill, and it was found
that the stair-rail of the car was charged with electricity. After

great difficulty, the pole was taken off and the man was released in

an unconscious state. He was removed to hospital.

Glasgow.—Subway Electric Trains Proposed.—
Authority was given by the shareholders to the directors of the

Glasgow Subway Railway Co. recently to close the line tem-
porarily to traffic whenever that appeared to be in th& interests of

the company. In the past year revenue fell shoit of expenditure
by £15,327. A shareholder raised the question of running trains

with electrical accumulators. The chairman said this was possible,

but it was a question they could not face on account of cost.

Ipswicti.—Additional Electric Vehicles.—Owing to

the great saving effected by the substitution of two electric vehicles

for nine horses and carts, thereby reducing the cost of refuse

collection from 18s. 3d. to lis. 4d. per ton, the Town Council has
decided to apply for permission to purchase two additional 3i-ton
electric vehicles at a coet not exceeding £1,760 each.

London.—Traffic Regulation Bill Postponed.—In
rep\y to a question put to him in the House of Commons, on
March 21st, Sir Eric Geddes (Minister of Transport) said that the
report of the Select Committee on London Traffic had been care-
fully considered, but the proposal to set up a London County
Transport Authority was a highly contentious one. In addition
to this, in view of the general need of economy in Imperial and
local expenditure, it was not desirable to proceed with the Bill at

present.

"Linking-Up" Becommended.—With the object of expediting
tramway traffic along the Embankment, the London County
Council is recommended to institute further " circular routes,"
linking up certain services and so reducing the number of cars
turned on the Embankment. The new connections to be provided
under the scheme include Forest Hill and Embankment tii!

Brcckley and New Cross, Southcroft Road and Embankment,
Norwood and Embankment, and Peckham Rye and Embankment.
Direct tramway communication will be afforded between Catford
and the Embankment.

—

Morning Pod.
AnaMBNTED Services.—On and after March 30th, the London

United Tramways will increase its tramway service between
Shepherd's Bush and Hanwell during the morning and evening
busy hours. In place of the present four-minute interval, the
lervice will be increased to run at three-minutes' intervals, and will
operate thus between 7 a.m. and 9.30 a.m. andbetween 4.45 p m. and
7 p.m. from Shepherd's 'Biiih..— Finn neial Times.

London Electric Railways.—Extension of Time.—
The Minister of Transport has extended the time until August,
1922, of the London Electric Railway Act, 1913, for the construc-
tion of works, &c.

Newcastle.— Proposed Railway Electrification.—
The Newcastle-upon-Tyne Electric Supply Co. announces that
negotiations are proceeding with the North-Eastern Railway Co.
for the electrification of a portion of the main line.

Portsmontb.—Reduction of Services.— In an endeavour
to reduce the working costs, in view of the serious deficit incurred
since the introduction of higher fare", the Corporation has decided
to substitute a six-minute service for the existing five-minute
service. In order that the whole of the present staff may be retained
shorter hours are to be worked by the men ; the average loss to
ach is 93. per week.

Sontli Yorksliire.

—

Tramway Scheme.—An inquiry by
the Ministry of Transport is to be held into a joint scheme of the
Urban District Councils of Wombwell, Wath-on-Dearne, Bolton-
on-Dearue, and Thurnscoe to construct 16 miles of tramway
between Bamsley and Mexborough, at an estimated cost of
£300,000. What is being asked for is confirmation and certain
extensions 'of the original Dearne District Light Railw.ay Order,
1915, the operation of which was postponed on account of the war.

Snnderiand.—Tramway and Rates.—At a meeting of

the Town Council, Councillor G. S. Lawson, speaking on the esti-

mates, proposed that the item of £5,000 from the tramways in

relief of rates—which the Committee is unable to provide next
year—be restored. He said this sum was really the rent of the
street, and ought to be paid, no matter what went without. If the
tramways were leased to a private comi)any, they would have got
more from them than the Corporation had got from running
the tramways, without risking any of the ratepayers' money.
Replying, Alderman New, chairman of the Committee, pointed out
that the contributions to reserve and renewals fund for several

years ha<l been considerably less than the amounts they had taken
out. The tramways had paid altogether £70.000 in relief of rates,

£65,000 in rates, and £37,000 in renewal of tra k to the Highways
Committee.

TELEGRAPH AND TELEPHONE NOTES.

Argentina.—New \\'ireless Station.—Tie Goverc-
ment has granted a concession to the General Wireless Telegraph
Co., of Paris, to construct on the Argentine coast a wireless tele-

graph and telephone station to communicate with France and
other European countries. The company, it is stated, expects to

establish telephonic connection between Paris and Buenos Aires

by a system of continuous waves. The duration of the concession

is for 30 years ; it authorises the company to carry on experiments
in long-distance wireless telephony, and if at the end of three years

the experiments are considered by the Argentine Government to be

satisfactory, the concession will be extended to permit commercial
exploitation of wireless telephone as well as telegraph communica-
tion. Three sets of plant are to be erected, and the station will be

of 800-kW capacity.

—

Iteute?-'s Trade Serrire (Buenos Aires,\

Germany.—Telephone Service.—In a lecture, delivered

last October, before the Reichsbund deutscher Technik (German
Technical Union), Dr. Bredow outlined the financial position of the
German telegraph and telephone service (2,000 million marks dt ficit

in 1920), and suggested remedies for improving the position. The
gist of the lecture as reported by the Tieii-hshiindex deutscher
Tech nil! is that the large deficit is due to the extraordinary rise in

the coat of materials and labour
;
the prices for iron wire have

increased 3,000 per cent. ; for copper wire 1,200 per cent. ; for

underground cable, 2,000 per cent. ; cable and flexible for internal

connections, 3,000 to 4,000 per cent. ;
and telephones, 2,000 to 3 000

per cent. Both systems are at present strained to their highest
possible capacity, and extensions must be undertaken at once.

Prior to the war, the cost of a telephone line in Berlin was Mk. 800,

and is now Mk. 11,000, while the cost of working and maintaining
a line has increased tenfold. Although the telephone fees have
inert ased to about four times the pre-war rates, further drastic

alterations are contemplated ; the unlimited service rate will be
abolished, and a tariff introduced based on the number of calls

made—the subscriber having the greatest number of calls paying the
highest fees. The cost of installing the telephone has already been
increased, and increased revenue is expected from that direction,

owing to the large number of prospective subscribers. A com-
pulsory loan is also contemplated, and it is expected that as the
result of this and other measures to be taken, the financial situation

will improve in time ; but it will be many years before the services

reach their pi-e-w.ar level of efficiency.

—

TecJinical Ricieir.

Ireland.—Telephone Service.—It was reported on
March 16th that the telephone wires in different parts of Ireland
were cut on an extensive scale. Early on the 16th inst. Belfast
w.as isolated from many parts of the country, and as a number of
linesmen and mechanics were leaving the Central Exchange in

Dublin they were held up by armed men, who took from them all

their equipment. This sort of thing has been taking place

periodically for some time past.

Railway Telegraplis.—Maintenance.— It is stated that
the railway companies maintain on behalf of the Post Office

61,500 miles of telegraph and telephone wires, and that in respect

of their maintenance £63,000 per annum is paid.

Swilzerland.— New Wireless Station.— Marconi's
Wireless Telegraph Co. has been authorised by the Swiss Federal
Government to construct a wireless telegraph staticii for operation
over a period of 26 years by a Swiss company. The station, whch
is to be erected near Berne, about 1,800 ft. above sea level, will

employ a Marconi valve continuous-wave transmitter of 25 kW
capacity, the aerial beirg carried on two towers, each 300 ft. high.
Up-to-date apparatus for high-speed automatic working will also

be employed. The new station, which will afford special facilities

for Press traffic, besides conducting a commercial telegraphic

service with England and other European countries, will be ready
for use by journalists attending the second session of the Assembly
of the League of Nations in September next. It will be reealled
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that in November last Marconi engineers erected at Geneva, in the
record time o£ nine days, a temporary station which materially
assisted the international journalists attending the first Assembly
of the League.

United States.— Telephone Rate Increases.—
The New York Telephone Co. is to increase ita rates by 28 per
cent, as from A pril Ut. In asking authorisation for this increase, the
company argued that the payment of increased salaries and other
additional expenses, amounting to SIl, 000,000, had made the
step necessary.

—

Renter's Trade Serrire (New York).

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph indicates

the issue of the ELECTRICAL Beview in which t/ie " Official
Notice'" appeared.)

OPEN.
Australia.—Melbourne.—April 27th. Victorian Rail-

way Commifsioners, Spencer Street. Caustic soda primary cells,

complete (Contract No. 33,914).*

May 2nd. Victorian Railway Commissioners. Twelve miles of
'015 sq. in. two-core, lead-sheathed, wire-armoured, 2,200-V cable.*

June 22nd. Victorian Railways. One electric lifting magnet
(capacity i ton), one 440-V motor generator.

June 2',ith. Supply of 1-ton platform type industrial storage
battery trucks, also battery charging equipment.

—

Beuter's Trade
Sen-ice (Melbourne).
Morwell Power Scheme. The Electricity Commissioners of Vic-

toria have made certain alterations, alternatives with addition?,

to the specifications which will necessitate tenderers cabling any
consequent amendments of their tenders before March 31st.

(March 18th.)

Bedford.—March 3 1st. Electricity Department. Elec-

tricity meters, h.p. and l.p. cables, for 12 months. (March 18th.)

Belfast.—April 25th. Electricity Department. E.h.p.

and l.p. switchgear. (March 18th.)

Belgiam. — April 6th. The Societe Xationale des
Chemins de Fer Vicinaux, 14, Rue de la Science, Brussels. Laying
of the underground armoured cables required in connection with
the supply of electricity to the lines in the Louvain section. Parti-

culars can be obtained for 3 francs from the Services lilectriques,

48, Rae Montoyer, Brussels,

April nth. The municipal authorities of Sohatrbeek, Brussels.

Supply of a quantity of electric cable. Particulars can be obtained
from the Service d'Electricite. Hotel Commuaale, Sohaerbeek.

Jugo-Siavia.—May 1st. The Serb, Croat, and Slovene
Ministry of Public Works. Erection of a power-station, main
conductors and transforming stations in connection with an
electrical scheme at Kostolao for the supply of energy to Belgrade,
Semlin, &c.*

The Commercial Secretary to H M. Legation at Belgrade reports
that a prominent businefs man and proprietor of flour mills iu
Serbia is contemplating the instal'ation of a complete electric

lighting and power station, and is asking for tenders for the
necessary plant, which includes one steam engine of 150-h.p,
generators, &c., for power for 4,0C0 to 5,000 lamps (about 90-k\V),

and overhead cables and conductors for liO kilometres of circuits

(to provide lighting for about 1,4U0 houses). The name and address
of the inquirer may be obtained by United Kingdom firms interested,

on application to the Department of Overseas Trade in London.

Canary Islands.—April 7th. The Cabildo Insular de
Teneriffe, at Teneriffe, Canary Islands. For the establishment of a
telephone service between Santa Croz de Teneriffe and Guimar.

Cardiff.—April nth. Welsh National Memorial Asso-
ciation. -Electric lighting plant for the Glan Ely Sanatorium.
Two 20-kW internal-combustion engine-driven generator sets,

battery charging booster, switchboard, battery of accumulators.
(See this issue.)

East Ham.—April 2nd. Electricity Department. L.p.
paper-insulated, lead-covered, armoured concentric cable, with
necessary joint boxes, &c. ; also two c.i. lighting feeder pillars.

(March 18th.)

France.—-Vpril 5th. The French State Railway authori-
ties, 43, Rue de Rome, Paris. Supply of four 8-ton electric travelling
cranes for the new railway workshopj at Sotteville-Quat'e-Mares,
Rens. Particulars may be obtained from the Services Electriques
(Ist Division) at the above address.

April 1st. The French Post and Telegraph authorities at 24,

Rue Bertrand, Paris. For the supply of two accumulator charging
boards and four sets of current converters for use in connection
with the charging of accumulators.

Glasgow.—April 2nd. Corporation Electricity Depart-
ment. Works required in connection with erection of sub-station
in Buchanan Street. Corporation Engineer.

London.—H.M. Office cf Works. April 12th. Supply
of electrical labour-in-djfcywork in the Leeds district. (March 18th.)

L.C.O. April 18th. 5,500 tons of standard steel girder tramway
track rails, lipless track rails and renewable guard rails with
fastenings. Chief Engineer, County Hall, Spring Gardens, S.W.I.

Manchester.—April 7th. Electricity Committee. High-
pressure steam and water valves ; high-pressure steam and water
pipes, steam receivers, &o. ; weighbridges and automatic coal-
weighing machines ; electric and hand-operated cranes. (March
nth.)

South Africa.—Pretoria.—May lOtb. Municipality.
Switchgear. Tenders, marked " Electric Light and Power Depart-
ment, 1920 Extensions, Contract No. 5," to Deputy Town Clerk,
Municipal Offices, Pretoria, on May 10th. Deposit, five guineas.
Further particulars may be obtained from the general manager of
the Electric Light and Power Department, or from the consulting
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan-
nesburg.

JoHANNESBURO. — June 22nd. South African Railways and
Harbours. Electrification of Capetown and Simonatown and
Durban-Maritzburg lines ; Capetown and Simonstown lines : Over-
head equipment of permanent way and overhead transmission line,

switchgear and accessories, and trackbonds ; Durban-Pietermari'z-
burg line : Overhead equipment of permanent way, overhead
transmission line, switchgear and accessories, and trackbonds.
(See this issue.)

Wimbledon.— March 29th, Electricity Department.
Annual contracts for cables and conduits, joint boxes and jointing
materials, transformers, meters, &c , lubricating oUs. (March 11th.)

Worksop.— April 6tli. Electricity Committee. E.h.p.
and l.p. cables

; e.h.p, and l.p. switchgear ; transformers ; 500-kW
rotary or motor converter. (March llth.)

* A copy of the specification, &c., can be consulted at the Depart-
ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.
London.—St. Pancra.<.— Borough Council Electricity

Committee :

—

Fitting traTelling grate stoker to two Babcock & Wilcox boilers at the
King's Roail station, f2,89?.

Six switchboard panels at Regent's Park station.

E. F. Moy, Ltd. (recommended) £310
Northcote, Heaver i- Co 313
W. White A- Co 345
Pai It Royal Engineering Works, L:d 3i5
Collins Electrical Co., Ltd 375
Bertram Thomas 453
Switchgear & Cowans, Ltd. 453
Ferguson, Pailin i: Co. 478

Steel stanchions, framework, and extension of platform to
support these proposed new panels.

Measures Bros., Ltd. (recommended) £75

Rotherham.—Housing Committee. Accepted :

—

1 the Doncaster Road scheme.

—

FORTHCOMINQ EVENTS.

EdiDburgb Electrical Society.—Friday, March 25th. At the Philosophioal
Institute. At 8 p.m. Paper on "Automatic Telephones," by Mr. W.
Leitbead.

Manchester Association of Engineers. — Saturday, March 26th. At the
Memorial Hall, Albert Square. At 7 p.m. Annual general meeting. Paper
on " Fire Extinguishment by Mechanical and Other Means, inoloding
Sprinkler Installations," by Mr. J. T. Clarke.

Institute of Marine Engineers.—Tuesday, March 29th. At the Institute,
The IMinories. At 6.30 p ra. Presidential address by L^rd Weir.

Junior Institution of Engineers.—Friday, April 1st. At 39, Victoria Street,
At 7.30 p.m. Paper on ''Pneumatic Convsyors," by Mr. M.

lings,

Manchester Wireless Society.—Friday, April 1st. At the Manchester Col-
lege of Technology. At 7.30 p.m. Lecture on "Direction Finding," by
Mr. J. Hollingworth.

Institution of Production Engineers.—Saturday, April 2rid. At 2. and 4,

Tudor Street, E.G. At 6 p.m. General meeting to approve articles of
association and by-laws. •

NOTES.

Commercial Motor Parade.—The annual parade of

commercial motor vehicles, organised by the Commercial Motor
Users' Association, will take place at Lincoln's Inn Fields, on
April 2nd.

An Automatic Train Indicator.—We are informed that

Messrs. Indicators, Ltd,, have fitted one of the trains on the Great
Northern and City section of the Metropolitan Railway (Finsbury
Park to Moorgate Street) with progressive station indicators.

These electrical devices, which, it will be remembered, were
described on pagje (iO of our issue of January 9th, 1920, intimate to
the travelling public the progress of the train, showing auto-
matically the next stop, all stops, non stop stations, and so on.

The indicator keeps up to date at each station ; it is fitted in the
roof of the car, and can be seen from any part of the corridor
coaches.
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Fatalities.—Four men were fatally gassed at the electric
power station of the United Alkali Co., at Widnes, on Match IBth.
Coal is mechanically conveyed into the fiirnaccB, and the resviltini,'

ashes and clinkers are also mechanically removed into a larce
cylinder, and thence into wajrona placed at the bottom. Durintf
the afternoon a passage in a larjre cyclinder, through which the
ashes jjo, became blocked, and two men, Ilnssell and Worth, entered
the cylinder to try and remove the stoppage. As they did not
return, two others. Hallwood and Saunders, alsii w(mt down. All
were trassed, and several would-be rescuers who entered the cylinder
were driven out by g&a. A workman, protected with a gas-mask,
afterwards recovered the four bodies.— 7"//e Timex.

Edncatlonal.

—

Hokouoh Polytechnic Institute.—
On Saturday last the annual exhibition of students' work was held

;

it included demonstrations in the departments of engineering and
electroteclinics, ami exhibits of the work of pupils in the technical
day school and evening classes.

Cardiff Technical College.—The Committee has received a
cheque for £18,000 as a donation from Sir William Smith, Mr.
Frederick Jones, and others interested in the shipping industry, to
the Nautical Instruction Depirtment of the College.— 7V/« Timex.

Third Annual Re-Union of tlie Ex-Britisli Westing-
house Assoclallon,- Vnnual dinners of Old Boys' and similar
associations frequently become stereotyped, and, therefore, boring,
finally fizzling out altogether. The annual re-union of Ex-British
Westinghouse men will be a long time reaching this stage,
judging by last Friday's third gathering atthellolborn Restaurant,
London, under the chairmanship of Mr. M. M. Gillespie. The idea
of re-union has always been prominently before the Committee,
and the hon. secretary, Mr. h. S. Richardson, and this year the
company of about 150 was " departmentalised " at separate tables,
seating about eight or ten, appropriately labelled :—Upper dining
room, G. Aisle, K. Aisle, G. ,Copper, A. Punch, Brass Foundry,
Transformer Test, Pattern Shop, Paint Shop, Iron Foundry,
Dipping Shop, Dynamo Test, Boiler House, and B. Aisle. This
plan was a huge success, and each member had his corresponding
clock card

; neither ordinary nor overtime was paid, because every-
thing was at "piece" rates, including the toast-list. The latter
included " The Association." proposed by Mr. J. S. Peck, and replied
to by the chairman, and Mr. J. TurnbuU (still bearded) ;

" The
Chairman," humorously presented by Mr. R. G. Mercer (who forgot
the show was morning dress); and "Absent Friends and Old
Associates," by Mr. G. Layton. Major 0. P. L. Hoskyns called on
the company for the " Silent Toast to the Memory of Ex-B.W. Men."
The items in the musical programme by Mr. A. P. Ambler, Mr. Val

Wood, and Mr. H. S. Aspinall and Mies Muriel Macgregor, were
just sufficient not to interfere with the renewal of old friendships.
The members also had opportunity to exhibit their vocal powers in
the opening and closing chorales ; the latter to the tune of "John
Brown's Body."

During the evening the opportunity was taken to make a presenta-
tion to the hon. secretary and re-union agitator, Mr. L. S. Richardson,
for the valuable services he has rendered in assisting in the form-
ation of the Association and organising the first three functions.
The gifts were an after-dinner coffee set with silver spoons, a gold
watch-fob, and a gold bracelet watch for Mrs. Richardson. Mr.
Aspinall introduced the subject in a speech of appreciation and
thanks, and Mr. Gillespie made the presentation in a particularly
happy manner. Mr. Richardson, in reply, mentioned from experi-
ence how little incidents often made great impressions, and that it

was undoubtedly that esprit de corps, from the managing director
downwards, which existed in the old days, that made it always a
pleasure and privDege to assist in keeping fresh old B.W. friendships.
The souvenir programme was in great demand, and no further

copies are now available, Ex-B.W. men are reminded that new
names and over- due "subs." (without which the good work of the
Association cannot go on), should be sent to the Hon. Sec, Mr. L. S.
Richardson, 14, Sydney Road, Richmond, Surrey.

Rain-Making Again.—According to a Renter message
in the Mnnchextrr Guardian, the United States Government is now
in the rain-making business. Experiments conducted by the
Air Service under the War Department, prove that precipitation
can be brought about by electrostatic influences, an aeroplane
serving as the medium to persuade the clouds to release their
moisture. It is stated that showers have already been precipitated
in secret trials, and experiments on a large scale are to be con-
ducted this month.

Appointments Vacant.— Assistant electrical engineer
(Rs. 400 to Rs. 600 per mensem), for the Madras and Southern
Mahratta Railway

; charge engineer, for the Bootle Corporation
Electricity Works ; engineer-in-charge and assistant mains en-
gineer for the Hammersmith Borough Council Electricity Depart-
ment. See our advertisement pages to-day.

Electroteclinical Meetings in Germany.—The second
" Electric Week " is to be held this year in Essen from May 29th
to June 2nd. This institution, by which all the great electro-
technical unions and associations of Germany—to the number of
12—hold their meetings together under the direction of the
Verband Deutsoher Elektrotechniker, took place last year for the
first time in Hanover, where it met with general approval. A
special attraction for all the circles interested in the re-establishment
and development of the technical industries is the holding in Essen
of a three-weeks exhibition of electroteclinical products. The
exhibition will, in the first place, set forth the basis on which, up
to the present, the development of electrotechnica has moved ; it

will also display the progress made in the electrotechnical world
for the general good.

INSTITUTION NOTES.
Institution of Electrical Engineers.—North-Westebn Centbk.—A popular lecture on " Developments in Wireless Telegraphy and

Telephony " will he delivered by Prof. E. W. Marchant. D.Sc,
MI EE., on April Oth, i;»21, at the Municipal College of Technology,
Manchester. Prof. Marchant hopts to arrange demonstrations of
wireless telegraphy and telephony, and his lecture should be of
particular interest. The lecture will li3 open to the public, but to
ensure members and their friends obtaining seats, tickets will
be issued on application, which must be made not later than
March .SOth.

Informal Meetinv}.-At the meeting of the Informal Section,
on the 14th inst., with Mr. A. B. Eason in the chair, a discussion
was opened by Mr. R. L. Morrison on " Mercury Arc Rectifiers,"

and was thoroughly successful. The opener was furnished with
eome good photographs of rectifiers in service, and with excellent
charts and drawings, including a full-scale one of a 900-amp. con-
verter. He explained the function and construction of the
rectifier, and claimed superiority for the mercury arc rectifier,

chiefly because of its high power factor, and saving in floor space
and weight, also because it was no'sele.ss, vibraticnless. stationary,
and required no heavy foundations.
There folio vved a keen and animated discuEsion. Mr. G. A.

Juhlin thought the simplicity of the apparatus was bound to
occasion its adoption and development, but disputed tha*; rotary
converters were at a disadvantage. He asked for information re-

garding possible interferences with telephones due to the ripples
and harmonics. Mr. W. E. Bogtra, Mr. W. E. Bradshaw, Major R.
Grierson, Mr. P. Kemp, and 13 other speakers (Mepsrs. C. A. Newell,
E. W. Moss, A. 6. Hilling, W. H. J. HoUoway, J. Aylmer, W. L.

Wreford, M. R. Gardner, A. B. Eason, F. Pooley, H. M. Sayers,
H. Cooch, E. W. Webb, and G. A. Cheetham) followed. The general
trend of the discussion was very critical, and Mr. F. Pooley, who
spoke late in the evening, urged that antipathy to the novelty of
the appiratus was hardly constructive. Nevertheless, some useful
idtas were mooted, and the evening wss extremely interettirg.
Mr. Morrison, in his reply, was able to point to extensive instal-

lations of the rectifiers, and though he agreed that the experience
of them was only of a few years' duration, the makers were able to
declare that the renewals and maintenance charges were negligible.
With regard to telephone disturbances, m data were available, but
no complaints were known of. Research and developments were
proceeding, and at an early date it was anticipated that any d.c.

ripp'.e wou!d be entirely eliminated.
A full description of the rectifier, by Mr. Morrison, was published

in our issues of February 18th and 25th.

Institution of Production Engineers.-A general meeting of
the Institution will be held on April 2nd, at 6 p.m., at 2 and 4, Tudor
Street, London, E.C. 4, when the articles of association and by-laws,
which have been drafted by the Provisional Committee, will be
submitted for the approval of the meeting. All interested, and
particularly prospective members, are invited to attend, and to
signify their intention of being present to the Hon. Secretary, Mr.
A. T. Davey, 6, St. James's Square, Holland Park, Kensington.
W. 11 , in order that the necessary arrangements may bd made.

Manchester Wireless Society.—On March 9th, at the College of
Technology (Mr. J. C. A. Reid in the chair), Mr. J. McKernan
delivered a lantern lecture on " The Construction of Electric
Motors." Starting with the theory of the subject, the earliest and
the modern types of electric motor were described, and the various
processes in their manufacture, repair, and maintenance were dealt

with. The subject was made quite clear by many working models
and parts shown by the lecturer, and by an excellent series of

lantern slides.

Birmingham and District Electric Club.—On March 12th a paper
was read by Mr. II. C. Young, A.M.I. E.E., upon " Common Sense
Methods of Recording, Costing, and Progress in Shop Manage-
ment." Mr. Young gave much valuable information from his own
experiences in the management of large works. He insisted upon
the importance of rapidly understood graphic records of day-by-
day and, in some cases, hour-by-hour progress. Such records

should be simple and easy to understand, kept regularly posted and
displayed where everyone interested would see them, so that as soon
as the actual line fell below the datum line, steps could be at once
taken to investigate causes.

Chief Technical Assistants' Association The annual general
meeting of the Association was held on March 5th. The retiring

chairman, Mr. A. P. MacAlister, A.M.I.E.E., reviewing the work of

the past year, referred to the recognition of electricity supply staffs

through the activities of the E.P.E.A., and reminded the members
that Mr. J. H. Parker, A.M.I.E.E., a former chairman of the
C.T.A.A., was deputed to represent the Association on the Council
of the E.P.B.A., and owing to his ability, he was elected president,

and had contributed greatly to the success achieved.

Mr. J. R. J. Bowden. A.M.I.C.E., A.M.I.E.E., was elected chair-

man, and in thanking the members for the honour recalled the
fact that his predecessor in the chair, Mr. A. P. MacAlister, was
the founder of the C.T.A. A., and that the Association was the fore-

runner of the organisations which had set out to establish the

fact that besides Capital and Labour there was a third party in

the industrial world to be taken into consideration—the technical

staffs.

Illumlnatiog Engineering Society.—At a meeting of the Society,

held on March 17th, a paper entitled " Motor- Car Headlights :

Ideal Requirements and Practical Solutions," was read by Major
A. Garrard, and followed by a discussion. The author dealt with



Vol. 88. Xo. 2,261, March 25, 1921.] THE ELECTRICAL: REVLEW. 387

the effects of "dazzle," and means of combating them. The
efficiency of various types of beams was discu'scd, and some infor-

mation was given regardinpr regulations framed in this country
and the United States The limitinfr of the candle power or

diameter of the beam was not considered satisfactory. The use of

parabolic reflectors was C3mmented upon, the author staling that

the siz ! of the filament of an electric lamp prevented perfect

focusing:. The paper concludes:
—"It wruld appear that the

Americaa devices have only b^en tolerable by reason of the slow
driving necessitated by the ffenerally bad cross-country roads there.

In this country and in many other European countries a much
higher standard of safe illumination is necessary, and will

become more so, while the road improvements now go'ns: on
in the States wiU at no distant date render a solution there equally

necessary."

Royal Institution.—Amongst the lecture arrangements at the

Royal Institution after Easter, are the following :—Dr. C. T. R.

Wilson on " Thunderstorms " (the Tyndall Lectures); Mr. II. S.

Foxwell on " Nationalisation and Bureaucracy "
; and Mr. E. C. C.

Baly on "Chemical Reaction." The Friday evening meetings
will be resumed on April 8th, when Dr. R. H. A. Plimmer will deliver

a discourse on ' Quality of Protein in Nutrition." Succeeding dis-

courses will probably be given by Mr. Ertest Lav, Sir James
Walker, Sir Frank Dyson (Astronomer Royal), Sir Robert
Robertson, Dr. Bateson, Dr. Starling, Mr. A. Mallock, Dr. Leonard
Huxley. Dr. A. G. Webster, Sir J. J. Thomson, and other
gentlemen.

Institution of Civil Engineers.—At the ordinary meeting of

the Institution on March 8th, Mr. Stephen Leggett, Member, read

a paper on ' The Amritsar Hydro-Electric Irrigation lostallation."

In this paper the author described the construction of a powtr
station built on the Upper Bari Doab Canal at a point where a head
of 5 8 fc. was availaole. The station contains three low-pressure
turbines coupled to alternators through gearing, and has an output
of 525 kW. Two h.p. transmission lines are carried to sub-stations

on steel lattice towers, strong enough to stand unsupported should
all the wires on one side break suddenly. They are set in concrete
blocks and are spaced 300 ft. apart in open country. The Eub-
stations contain three single-phase oil-cooled 6,600/500-V trans-

formers, and the puajpj are started from the sub-station switch-

board. A special sub-station is provided for transforming
alternating current to direct current for the Central Workshops of

the Punjab Canal System. Each sub-station feeds six pumps, the
designed capacity of the power-station lieing 4U pumps, togetner
with the workshop? ; this can only be obtained when the fall is

increased to 9"7 it. The pumps are direct-coupled to 15-b.p.

500- volt electric motors running at 970 r.p.ra. Owing to difficu ty

in obtaining suitable pumps from British makers, the author
designed a single-stage turbine pump, which was made iu the
Central Canal workshops.

Institution of Civil Engineers of Ireland.—Mr. Francis Bergen,
Pjesident of the Institution of Civil Engineers in Ireland, lecturing
before the members in Dublin on ' Hydraulic Power for Indus-
trial Development," said the growing demand for the develop-
ment of indu-itries in Ireland required a means of supplying power
at a cheap rate for factories, &c. The many loughs and rivers of

Ireland were waiting to give their powerful at-sistance to the
industrial movement, and it was possible to construct dams in

various places for storing tlie excess water in winter and during
non-working hours. Should a pipa be biought from the Round-
wood (Co. Wicklow) city waterworks reservoir to Dublin, the
pressure would be 180 lb. per sq. in.

Rontgen Society.—A meeting of the society will be he!a at Man-
chester on May 6tn, at the University, when Prof. Sir W. L. Bragg
will read a paper, and Prof. A. V. Hill will give a demonstration
of some electro-physiological experiments. On the following day
it is hoped to arrange visits to works of scientific iuteiest in the
district. 1 he gallery of the Royal Photographic Society of Greit
Britain has been placed at the disposal of the society during June,
and it is hoped thit a collection of radiographs, illustrating the
diilerent practical applications of X-rays, will be furnished by
members of the society. The President of the Rdnt/en Society,

Dr. Robert Knox, offers a special prize for work submitted by lay

assistants engaged in the production of photographic results,

working either as hospital assistants or as assistants to medical
radiologists. Further details will be available in April.

Institute of Metals.— A London Local Section of the Institute

has just been formed ; the chairman is Dr. 0. F. Hudson, of the
Admiralty Engineering Laboratory, and the hon. secretary is Mr.
D. Hanson, M.Sc, of the National Physical Laboratory,
Teddington. Membership is available to persons resident within
50 miles of the G P.O. No subscription is required of Members of

the Institute of Metals, but non-members of the parent body, when
elected as Associate Members of the Local Se.tion,pay an annual
subscription of 5s. On March 31st Mr. S. L. Archbutt is to read a
paper on "Aluminium Alloys," and on April 21st Dr. W. R
Ormandy will present a paper on " Refractories." The London
Section already has a membership of over 200.

The report of the Council, presented to the annual general
meeting on March 9th, shows that the membership has increased

during the year from 1,213 to 1,298. The expenses amounted to

£3,620, and the grosa income to £1,174.

South African Institute of Electrical Engineers.— At the
twelfth annual general meeting, held in Johannesburg on January
20ih, Mr. L. B. Woodwoith took office as president. I was stated
that the total membership had risen from 355 to 489. A vice-
president and seven new members of Council were elected.

OUk PBR5UNAL COLUMN,
Tht JSdUori inriti tUotrical tnginnrt, ichethrr rcxntcttd with tin

firhnioal or th» eommereial side of tht frofeition mid iKdutlry,
alto eleotrio tramway and railway officials, to keep readers of the
BbBOTBIOAI. Beyibw posted at to their movements.

The St. Paucras Borough Council has had under consideration the
salary of the deputy elpctrical enginrer under the agreement arrived
at between the National Joint Board of Employers and members of
the staffs (electricity supply industry). When the Council adopted
the award in July, 1920, it was stated that his salary was not
affected, but that as soon as the new 3,C00-kW set was installed at
the King's Road station he would be entitled under the schpdnle
to an increase of £108 per annum The total plant capac ty of
the undertaking on June Ist, when the awaid came into force, has
now been assessed at 8,025 kW, instead of 7,900 kW, as previously
reported to the Council ; the difference is due to the bulk supply
being estimated, in the first instance, at 400 kW, whereas the
record actually shows that it should have been 525 kW for the
preceding financial year. The following agreement with the
E.P.E.A. has been arrived at :—That from June 1st, 1920, the
salary of Mb. Bakon shall be increased from £660, plus house,
coal, and light, to £80S. plus house, coal, and light, and from
Novemher 1st, when the increafed plant came into operation, to
£840. plus house, real, and light. These figures includes percent,
extra for employe) engaged in undertakings in London, but the
salary is not affected by variation in the cost of living unless it

drops below 110 per cent. The Electricity Committee in in

agreement with the decition, and recommends acceptance.
The Halifax Tramways Committee has appointed Mr. Ben Hall,

of Wigan Corporation tramways, as general manager of the Halifax
tramways. Mb. J. W. Gallowav continues to retain the post of
tramway engineer.

Proposed increases in the salaries of several oflScials were
rejected by the South Shields Town Conncil. One proposal
was to increase the salary of the tramway manager from
£600 to £700 a year, the voting being 12 for and 24 against.
Another defeated recommendation was to increase the electrical

engineer's salary from £700, and place it on a sliding scale
according to the number of units sold, which would mean an
immediate advance of £185 per annum.
According to a financial contemporary, Mb. Knibbs, the

Australian Commonwealth Statistician, has been appointed Director
of the Bureau of Science and Industry, at a salary of £2,000 per
annum.

7'he Timex states that the Secretary for Mines has appointed Mr.
F. H. Hatch, Ph D., M.Inst.C.E. to be technical adviser to the
department on questions relating to the metalliferous mining
industry.

Shrewsbury Town Council has increaied the salary of Mb. F. C.

Chester assistant engineer at the electricity works, from £252 to
£300 a year.

Mr. G. Haet-Cox, M.B.E., is shortly vacating his position at
Woolwich Arsenal, to take up secretarial duties for Messrs. T.
Hood & Co., Ltd., engineers, Bristol.

The Times reports thit Prok. B. Mouat Jones, Professor of
Chemistry in the University Co lege of Wales at Ab rystwyth,
was on Monday appointed Director of the Manohefter Municipal
College of Technology, at £1,600 a year, in succession to Mr. J. C.

Maxwell Garnett, now organiser for the League of Nations Union.
Mr. F. a. Broadbest, late manager of the Portarlington

E ectric Light and Power' Co., Ltd., has lieen appointed electrical

engineer and manager to the Cavan Electric Light and Power
Co., Ltd.

Obituary.-Mr. A. G. Fielding.—The death is reported as
having occurred at the Pres dency General Hospital, Calcutta, of
Mr. Arthur Gordon Fielding, an electrical engineer, holding a
Government appointment in India. Prior to leaving this country
he was engaged at the Formby Power Station of the L & Y. Railway.

NEW COMPANIES REGISTERED.

Vickers (France), Ltd. (173,677).—Private company.
Registered March 12th. Capital. £5,<m in £1 shares. To carry on the
business of manufacturers of and dealers in steel, iron, brass and metals,
ship builders, shipwrights, manufacturers of ordnance, electricians, electrical
engineers, &c. The first directors are : Sir Francis Barker, Lowndes House,
Lowndes Place, Eelgrave Square, S.W. ; M. Caillard, 16, Rue de la Bien-
faisance, Paris (director of Troughton and Simms, Ltd.. and Sociiii f-'inanciers
et d'Entreprises Electrique) ; S. V. Dardier, The Grange. Grange Road,
l%aling, VV.5; E. Cohn, Rahna, Wargrave, Berks.: A. Cartwright, 35, Vicar-
age Road. East Sheen. S.W. Sir Francis Barker, S. V. Dardier, E. Cohn
atwl A- C.-irtwrTght are all dir.'clors of Vickers, ."Vrgentina, Ltd., and various
.,rh, r ,r,in,w,ni«. Qualificatian. £200. Remuneration, £50 each per annum.
V'lH'i; - l.irv : W. F. Sadler. Solicitors: Linklaters and Paines. 2, Bond
r,,u,i. \\.,ll„,,ok, E.C. Rogi5»CT«J office: Vickers House Broadway, West-
luinster, S.W.

C. A. Carpenter, Ltd. (173,616).—Private company.
Registered March 10th, Capii;d, £2.000 in £1 sh..res. Tn take over t>ie

business of an electrical, constructional and general engineer and contractor
and dealer in machinery carried on bv C. A. Carpenter, at 4 and 5, Mason's
Avenue, Basinghall Street, E.C. The permanent directors .ire : C. A. Car-
penter, i-n. Mason's Avenue, Basinghall Street, E.C.2; Mrs. K. Carpenter,
4-5, Mason's Avenue, Basinghall Street. E.C.2. Solicitor: C. G. Bonscr,
Pancras Chambers, 90, Queen Street, E.C.

Midlands Telephone Directories, Ltd. (173,651).—Private
company. Registered March 11th. Capital. £2,500 in £1 shares. To adopt an
agreement with A. How;i.rd and A, R. Tidswell for the acquisition of the
rights of publishing a "Classified Commercial Telephone Directory." The
permanent directors are: A. R. Tidswell, "Uplands." College Road. Epsom;
A. Howard, 61, Kensington Gardens, tiford. Qualification, £250. Remunera-
tion, £50 each per annum. Registered office : 3, Broad Street Buildings, E.C.
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OFFICIAL RETURNS OP ELECTRICAL
COMPANIES.

Reno,~L(d. (117,937).—Return dated December 31st, 1919
(Til, ,1 n,timl>i;r ISth, 1!)2()). Capital, £5.000 in £'l sliai-.-s (1.001) preference anj
i,Wm ordin.iry). (JOO preference and 4,000 ordinary slinres taken up. f-JOO
p.iid. il.JOO considered as paid. iMorltjages and cliari;<h. nil.

Heflecto Metal Co., Ltd.—Particulars of ^5,000 debenture.s
authorised December 30tli, 1I«0; whole amount issued; ehaiged on company's
prop.rly. present and future, including uncalled capital.

Aladdin Renew Electric Lamp Corporation, Ltd.—Parti-
culars of i'10.000 debentures authorised l-'ebruary Hlh, r.)21; pr<scnt issue
iJa.OOO, chargetl on the conipanv's underl.iking ' and property, iiresent ;ind
future, including uncalled capital.'

Yorkshire (West Riding) Electric Tramways Co., Ltd.
(84,l(i7).—Return dated f'ebruary 17lh, 1921. Capital. i'UOO.OOO in 70.00(1
cumulative preference and 50.000 ordinary shares of £5 each. 4C.2G1 prefer-
ence and 40,!I77 ordinary shares taken up. £430, 190 considered as paid. Mori-
gages and charges, £272,373.

Cape Electric Tramways, Ltd. (o4,636).—Capital .£500,000
in £1 shares. Return dated December 2nJ, liGO. 491,222 shares taken up.
£91.222 paid. £400,000 considered as paid. Mortgages and charges. £243.500.

City of Ely Electric Light & Power Co., Ltd. (85,444).—
Return dated January 14lh. 1921. Capital, £5,000 in £1 shares. 3,003 shares
taken up. £300 6s. paid (being 2s. per share). Mortgages and charges, nil.

H. W. Smith & Co. (1920), Ltd.—Debenture dated Feb-
ruary Uth. 1921. to secure £50,000 charged on the company's undertaking and
property, present an<i future, including uncalled capital. Holders: Lloyd's
itank. Ltd.

'

East India Tramways Co., Ltd. (74,457).—Return dated
December 22nd, 1920. Capital, £100.000 in £1 shares (15,000 preference.
35,000 ordinary and 50.000 deferred). 7.47(i preference, 33,433 ordinary and
50,000 deferred shares taken up. £7.489 paid, including £6 on 24 share's for-
feited. £83,426 consi.lered as paid. Mortgages and charges, nil.

Hindhead & District Electric Light Co., Ltd Issue on
.March Isl, 1921, u( £100 debenlur.-s part of a s. ries already registered.

Tramways, Light & Power Co., Ltd.—Particulars of
£375,000 5-year secured notes authorised Novemher 15th. 1920, and covere.l by
trust deed dated February 14th. 1921; present issue £200,000; charged on certain
shares and debentures and the company's undertaking and property, present
and future, including uncalled capital. Trustees : British I rusts .Association,
Ltd.

Electricars, Ltd.—Debenture dated February 15th, 1921,
to secure £25,000 cit.irged on the company's undertaking and property, pre-
sent and future, including uncalled capit.il. Holders : Kvnoch, Ltd.', Lion
Works. Witlon. liinningham.

Westinghouse Brake & Sa.\by Signal Co., Ltd. (formerly
Westinghousc Brake Co.. Ltd.).—Particulars of £350,000 S per cent, first mort-
gage debentures, authorised October 15lh. 1920. and covered by trust deed
dated March 2nd, 19-21; yvhole amounl issued; charged on freehold lands,
buildings and hereditaments, plant, machinery, and the company's under-
taking and prop.rty. present and future, including uncalled capital.

' Trustees :

Lloyd's Hank. Ltd.

Yorkshire (Woollen District) Electric Tramways, Ltd.—
Particulars of £40.000 debentur.s authorised February 8th, 1921; yyhole amount
issued; cb.irgetl on th,i eoinpany's undertaking and property, present and luture,
including uncalled capital.

South Metropolitan Electric Light & Power Co., Ltd.

—

Issue on February 'JSrd, 1921. of £43.866 debentures, part of a series alre.uly
registered.

Ferranti. Ltd. (8.3,718).—Return dated December 24th.
19-20. Capi^.l, £130.000 in £1 shares ((50,000 preference, 60.000 ordinary and
10.000 deferr.dl. 53.374 preference, 60.000 oVdinary and 10.000 defcired shares
taken up. £123.374 considered as paid. Mortgages and charges, £1-23.489.

Gosport & Alverstoke Electric Lighting Co., Ltd. (82,6931.
—Return dated January Uth. 19-21. Capital. £25.000 in £10 shares. 2.300
shares taken up. £23,000 paid. .Mortgages and charges, nil.

C. H. Hare & Son, Ltd. (110,911).—Return dated Decem-
ber 31st. 19-20. Capital, £16.000 in £1 shares (8.000 prelcrence). .-Ml shares
taken up_. £1 per share called up on 8.000 preference and 302 ordinary. £8.,502
paid. £7.498 considered as paid on r'emainder. Mortgages and charges, nil.

Edison Accumulators, Ltd.—Satisfaction in full on Feb-
ruary -25tb. 1921, of two debentures dated March 10th, 1915, and July 4th,
1916, sccuiing all mon<-ys due or to become due not exceeding £3,(m anil
£15,000 respectively.

Napier=Kimber, Ltd .Satisfaction in full on February
21st. 1921. of debenture dated June Uth. 1920, securing £4.000. nntifle'd

second and third debentures both dated March 4th, 1921, to secure £2.rM) anti
£4,500 respectively, charged on the company's untlertaking and property, pre-
sent and future, including uncall<-d capital. Holder^ .\. \V. Kimbcr,
" Chevening," The Drive. Wembley Park.

CITY NOTES.

Tlie annual meeting was held on Friday
M'. T. Henley's la.st at the Cireat Eastern Hotel. E.G. Mr.

Telegraph Works (jeorge Sutton, M.I.E.E., chairman and
Co., Ltd. managing director, who presided, said that

the capital account remained the same as

last year, the new capital not having been issued until this

year. That i.s.sHe was over-subscribed. They only asked for

£2.50,000, although they took autliority to i.ssue £-100,000. The
reason why they did not issue the whole amount was not

quite because they did not want it, but becau.se at the time
capital issues were not going very well. They might have to

issue the remaining £1.50,0[IO before the close of tlie year—it

just depended on the course of business. They were not going
to increase the capital account if they could pofsibly avoid it.

and he was hoping they would be able to get through without
any more capital. Creditors showed an increase of £"200.0(lO.

due to the more than abnormal advance in the business. They
were bringing the reserve up to £170,000 by the addition of

£'20.tHK). ilS.OlM) of which was t;ik.'n from air t.ld re.-orvo

account which was closed. Turning to the credit side ot the

iiccount, the item of freehold land and buildings, machiuery,
plant, Jcc, had heeu mcrea.sed ny tlie large sum ol i'iO'.i,UuO,

and they uad not yet reached the end ol that expendiliiii'.

the additions were buildings and plant and new tuclonc.-,

which liad been m course ot erection lor the past two or tliivu

year.s. Some of them were started at the beginning ol the

war. and had to be stopped until the war was over, pilh-
culties with regard to material and labour had delayed the
erection of those buildings, one of which ought to have Ijeen

(jiimpleted some months ago. Ihey would have to spend
aiiotlier .i'Sd.OUO to complete their projects in that direction.

With regard to their investments, they had gone down, lic-

cause they had been selling them, as they wanted the moni-}

.

Ihey had sold them at a very considerable loss, and i'yr>.( ) «

i

had had to be written olf. 'ihey had made a further re.-;erve

of Ml.oW to meet the fall in the price of the Nation:il War
Bonds which they still held. As to the Henley's lyre and
Rubber Co., the capital of that concern had been inciea.H-d

during the year from £i4U.UU0 to i'iUU.OOO, and it had ^.ui.c

l)een increased by a further £511,0(10. Ihe turnover ot Uic

company to the end of September, when the hnancial .\c;ii

closed, was a record one. .-Vt the present time, in comiimn
with the whole of the motor industry, they had a slackiu-->

ol trade. The stocks at September bOth were taken at the
very lowest figure—lower than they cost, lor they had to

write oil' a considerable amount to cover the fall in cotton.

.Xs to rubber, they never had more than a few weeks' supply
in hand. Ihe Tyre Co. had made a very great reputation
for the tpiality of both pneumatic and sohd band tires

lor ctinimerciiil vehicles, and ';he latter trade continued to

expi'.nd—it was only the .sale of pneumatic tires that had
fallen olf. He -could only say that he had no reason to

mxlify the liopAs whit-h he had expressed in the past with
regard to th;itCompany—they looked forward to a big future
lor it. Reverting to the Telegraph \Vorks Co., the stock stood

at £7IKJ.0(I0. against £-157,OtlO a year ago, although the pric- > i

riiw iniilerials was considerably lower. The rise in the s-l'" 1^

wifs diif to two causes. 'Ihe lirst was the need that existed

for iiicrea.sing their stocks at all their branches at home and
abri);id. which had been depleted during the war. The second

and priiicijxil cause was the large amount of unmanufactured
Orders on the books, so that in reality the larger amount of the

stock \v:is already sold as soon as its manufacture was com-
plete. The stock was all good. It w;ls priceil at the lowest

price at December 31st, whether that was the purchase price

or the market price, but further than that, in years p.'ist they
had provided for the eventuahty that happened during tlie

\;\>-t >i\ months—a slump in trade and a fall in prices; and
they had built up a considerable, reserve on the stock account.

That reserve had paid income t;ix and excess prolits duty,

so that beyond the lowest price at which they bad put the

sttx-k, they had a large reserve to meet the eventuality of its

falling still further. So far he was glad to say they had
not had to encroach upon that reserve. The debtors showed
an iuciea.se of £-illO,tHJU, duo to the increa.sed trade they had
been doing and to some extent to the longer credit that was
l>eing taken. Turning to the profit and loss account, they
had provided £4i.000 T'or depreciation. The balance of the

trading account showed £240.000, as against £'203.0iJO ;i year
ago, and the balance carried to the proHt and lo.ss general
account was £193,000. against £1(58,000. It should be remem-
bered, in making a comparison that in 1920 they had had
to pay 50 per cent, more in excess jirolits duty than in IVI',

and there was also the three years' average in the incn
tax to be taken into consideration, so that on the whole, he
thought, the shareholders would consider that the directorij

had put very fine accounts before them. They had had a

splendid year. He did not think they had ever experienced
such a difficult and anxious year with regard to the business.

At times there were plenty of orders to be obtainet!. Some-
times they could not keep pace with the orders, but owing
to the prices of raw materials, it had needed all the skill of

their bu~yers and the management to avoid disaster. The
principal raw materials in their business were copper, india-

rubber, lead, and cotton. During the year copper fell from
£11.5 to £71 per ton : lead went from £4.5 to £'23 ; rubber fell

from '25. lOd. per lb. to lOd., and .\merican cotton from 30d.

to lOd. They must, of course, buy forward to meet their

future requirements, and it would be apparent from tho.^e

figures how carefully and successfully their buying had been
done. The sale of their products, including their overseas
trade, had continued to extend. The turnover for the year
was the largest in the hi.story of the company, and the ordprc

carried forward into 19'2I also constituted a record. The t. :

-

dency of recent years had l>een for the percentage of pi ;

•

upon their goods to decrease and for the turnover to incroa.-c

.

.so yielding to the .shareholders a larger profit. If the turnover

.should decrease, it might be that the rate of profit would go
up. Tlvpy had done a great deal of telephone work—in f:iit

that had been one of the busiest departments of the busiiu--

'They litid supplied telephone trunk cables both for their n-

i

Post Office and for foreign countries. They had a long con-
tinuously loaded telephone cable which they shipjied only this

month to l>e laid across the Straits of Georgia, British Colum-
bia. -Another order of interest was that with which they had
been entrusted by the city of Birmingham for an e.h.p.

cable to work at 33,000 volts—at the time it was placed it was

I
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the largest order Ihat had ever been placed of its kind. The
L-outract for that work was nearly completed. Their general
trade had gone into all countries. -Jerusalem hud become a
buyer of their cables, and to-day the name of the company
was well known iu Bagdad and Mesopotamia. With regard
to the current year, they had no abnormal anxiety as to the
payment of dividends, but that was not the sole object of the

company. Dividends were, of course, essential for its con-
tinuance, but they absorbed a compai'atively small part of

the profits earned. .\ large portion of the profits had been
UM'd for the development of the industry at home and abroad,

and for the increase of employment. A large export trade

was. they knew, essential to the nation, and it was for them
as well as others to do their part to create and maintain such
a trade. British cable manufacturers generally had hitherto

held a record for trade throughout the world which had been
lield by no other country, and to-day their record for quality

of work, for design and manufacture of cables, and for the

method of doing their business was unimpaired, but with
regard to their sales to foreign countries the red danger light

had been showing for months, and whereas up to the middle
of last year they could get more orders for foreign countries

than they could take, to-day tliere were hardly any foreign

orders coming in to their office. He was not referring to the

dominions over.seas. but to foreign countries. There were
several causes for that condition of things; perhaps the most
important was that they were unaljle to compete in price

with the foreigner. How could they compete with Ger-

many, when wages in,England were three or four times higher

than they were in the Germifn cable factories? They did

not like the idea of reducing wages—they might not have
to do it; they could certainly earn dividends without doing so,

but they wanted to increase employment in their factories,

and that could not be done unless they could reduce their

prices to meet their foreign competitors. He firmly believed

tliat the rates of w'ages paid to their w'orkmen at the present

time would have to come down, and a good standard of living

must be secured to them by longer v^orking hours. To
put it in another way, they mu.st have a larger output for

tlieir wages, if they were going to keep their foreign trade.

^\'ar bonuses were given to the workmen and to the commer-
ciaJ staff. In the case of the latter, they decreased with the

cost of living, and it seemed to him that the workmen in

the factories should be subject to the same procedure. The
standard of living must and would be better in the future

than it was pre-war, but it must be obtained by mechanical

and human devices to unprove the output per worker.

Mr. Martin Roberts, M.Inst.C.E., secoifded the motion for

the adoption of the report and accounts, which, after a brief

discussion, was carried unanimously.

The profit for 1920 was £15.310. plus

Automatic iy.y-li brought forward. Directors' fees

Telephone are ±'-i.8.5U; depreciation on patents, good-

Manuiacturing will, buildings, plant and machinery,

Co., Ltd. ±'3,0aU; preference dividend ^r2,UUU. The
report reads: " Uur activities during the

past year have been chiefly devoted to the special measures
necessary to give effect to the terms of our agreement with

the International Automatic Telephone Co., Ltd., for the

promotion of overseas sales of Strowger automatic telephone

apparatus. Orders of considerable value have resulted from
this alliance, and to cope with these, extensive additions to

l«>i-^. iniirl hiive been nr. cssitated. The staff of our engineer-

iii;^ ;iM(| ili:iltiiit4 (l<|i;iiiiiinits has been largely increased, and
new ili'piirtiiiciit^— c^M-ntial to bulk production—created, in-

volving establishment and development expenses ob an abnor-

mal scale. The development work accomplished can. however,

be regarded as fundamental and should be beneficially re-

flected in our future activities. Much productive work has

been accomplished against automatic telephone contracts, but

the manufacturing period under review was too limited to

enable any appreciable volume of this work to be converted

into sales. For this reason, coupled \^"ith the heavy develop-

ment expenses referred to, the directors regret that the profits

for the year will not allow of auy dividend being paid on the

ordinary shares."

In the course of his speech at the annual
Brompton and meeting of this company, the chairman
Kensington said they had .secured record results; not-

Electric Supply withstanding the difficult times, they com-
Co., Ltd. pared favourably with the results of any

year in their history. The conversion of

the larger houses into flats and maisonettes continued, and
the demand for cooking and domestic accessories increased,

so that they had again not only connected more consumers
and made more lamp connections, but had also sold more
electricity than in any previous twelve months, and this not-

withstanding the extension of daylight saving by a month,
and the higher price which they had had to charge to cover

the great increase in the cost of coal. The consequence of the

coal strike last year was to compel them to pay an average
of lis. 4d. per ton more for coal of a greatly inferior quality,

and but for their improved working conditions, which resulted

in a smaller coal consumption per unit generated, the coal

bill for their increased output would have been much greater

than it was. The year before last, when coal co.st them 31s.

per ton. their coal cost per unit generated was .806d., whereas
last year, w-hen coal co.st 42s. fid. a ton, their coal cost per

unit was only .97d., so that although the coal cost had gone

up 3B per cent., their coal cost per unit generated had only
gone up 20 per cent. This economy in production, due to the
progress of invention, would continue, and they were this
year installing, with the assent of the Electricity Commis-
sioners, another large turbo-alternator of improved design.
'The gross receipts last year were AT02,372, as against ±'V4,U45
in I'Ji'J, and the working expenses i'5y,4(j'J. as against i;44,683.
so that the net receilits were £42,1)02, as against £29,361, or au
increase of £13,.341, which would enable them to pay the
same dividend as last year, after making larger provision for
depreciation and reserve. They had written off about £7,000
Worth of machinery from the station which had become obso-
lete for theii- pui'pose, and they had .sjient an additional
£•5,000 on then- mains system, which in weight of copper and
carrying capacity, if they should require to raise their declared
pressure, was worth to-day at least the whole of the original
capital of the company. They had made further advances
to the Accessories Co., which were justified by the results of
its working. Its assets continued to be w-orth their book
value, it constituted one of their best customers, and its work
contributed effectively to the business of supply in their area.
In spite of the unsettlement of the electricity supply of London
by well-intentioned, but ill-advised, political action, the
prospects of the company for the current year were satisfac-
tory.

At the annual meeting, on March loth,
Notting Hill Mr. A. Hoare, who presided, expressed tlie

Electric Lighting view that the Government of this country
Co., Ltd. was interfering a great deal too much with

private afl'au-s. Nearly the whole of the
company's new capital expenditure during 1920 was incurred
in laying new mains and purchasing new meters to connect
additional consumers. The provision of further capital would
receive con.sideration in the near future if they were to extend
the business. The fact that their undertaking was purchas-
able by the authorities in 1931, coupled with doubts regarding
the interpretation of the terms of purchase, made it difficult

to issue new capital at any reasonable rate. The profits rose
from £31,200 to £33.S00 in spite of heavy increases in the
cost of production. Though the revenue from sale of energy
was up nearly £19.000, the profit was only j62,tiOO above that
of 1919. The si>eaker later referred to the new Electricity
Supply Bill. Under its provisions, he said, a scheme promoted
by some of the London companies in conjunction with the
L.C.C. and local authorities, was in preparation for submis-
sion to the Electricity Commissioners for the establishment
of a Joint Authority for the supply of energy within the
Ijondon and Home Counties' Electricity District, the boun-
daries of which had been settled by the Commissioners. The
only details of the scheme available at present w-ere rough
outlines of the engineering side, and no information was yet
to hand of the proposed arrangements to finance the scheme.
The company had not. up to the present, joined in supporting
the proposal, but, when full details could be obtained, the
whole matter would receive careful consideration. It would
be a very difficult problem in the present state of the finances

of the country to obtain a very heavy amount of capital which
would be necessary to finance a scheme of this magnitude.
With regard to the future, the business for the current year
showed improvement, and as, recently, they were able to

come to a satisfactory agreement with the unions representing
the w'orkmen throughout the industry in the London area,

regulating wages by agreement over a long period, they
ho[3ed it would prevent difficulties arising in this direction,

liegarding the joint works at Wood Lane, the cost of generat-

ing electricity rose considerably, and was due not only to in-

creased wages, but to the higher cost of fuel. To some extent

they were endeavouring to counteract this rise in coal cost

by the installation of new and more economical plant. One
set had already been erected, and two others were in hand.

The annual meeting was held at General
Pinchin. Buildings. Aldwych, London, on Monday.

Johnson & Co., Mr. E. Robson, who presided, referred to

Ltd. file very satisfactory results of the year's
trading,' in spite of the difficult trading

conditidus that had developed in the latter months of the year.

Alt. I pi..\iiling for all expi'M^cs. ili-preciation. income tax.

<\r( -.- pii.lits, and Corpor;itiMii pinllts tax, there was a net

l.inlit (if £72.292, plus £4.r.|2 l.n>u^;ht forw^ard. After paying

tij [ler cent, for the year on the preference shares, a final divi-

dend of 10 per cent." actual on the ordinary shares was recom-

mended, making, with the interim dividend of 5 per cent.. .

lu per cent, for the y.Mr. li'>s income t;ix. There was £10,000

put to reserve, £8..Joii \\iiit(ii nif ]ireliminary expenses of new
capital i.ssue, and £10, .Ys^ rrni;im<'d to carry forward. Doing a

very extensive business, sucli as they were, it was necessary to

carry extensive stocks,' and although on some commitments

there had been fairly substantial depreciation in the latter

months of the vear. the directors had adopted the sound course

of writing down the trading stocks to current market prices at

December 31st. 1920. which placod their Imsiness in a very

strong position to withstand \Nhat remained of the present

trade depres.sion. During the year the company had extended

its operations in every market of the world, and in output,

volume of sales and net profits tlie results constituted a record.

Arrangements had been completed for .sul)stantially increasing

the production at their several factories, and they were able: to

deal efficient!v with a much greater volume of business than
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ever before. Their sales or{,'auL?utiuii Ijud also been consoli-
dated and extended in every directiuu. Although the trade
sliiiiil), which had become evident in the latter months ol I'J'iO

was still I'elt to some extent, he had every couljdence that l'J"2i

would be a satisfactory year.

At the annual meetiuy, on March ICth.
Chelsea the chairman .said it was a good many

likctricity years since they had been able to present
Supply Co., Ltd. such satisfactory accounts. In common

with those of all the London companies,
their figures showed a very noticeable uuprovemeut. as com-
pared with lyiy. The amount carried to net revenue was
±'41,871, as against ±'33.038 in the previous year, an increase
of '2B pel cent. This enabled them to recommend a dividend
of () jier cent, for tile year, as against 4 iX'r cent, for I'Jl!).

Ihe year's results had been achieved notwithstanding increased
costs of as much as ±14.(J0U, the principal increases being for

coal and energy purchased, ±'.5,11)4; salaries and wages,
±"2,910; rates, ±"2.(J8C; and repairs to buililings and machinery,
±'2,737. The enormous increase in rates was the cause of

much anxiety to all industrial undertakings, and increases
beyond what appeared in their accounts were to \^e feared.
l'\)rtunately the Councils which governed local matters in

their area of supply were not of the .socialist order. Kate-
payers all over the country were being arou.sed to a sense of

the danger of rising rates. During the j'ear they dismantled
the Cheyne Walk station containing their oldest plant, which,
although useable, was the reverse of economical. The recent
st^ttlement as to wages concluded under the auspices o[ the
District Council No. 10, which was formed to promote agree-
ment as to wages in the London area, was working satisfac-

torily for the present. They might look forward with con-
fidence to the future if they could hope to be let alone to

work out their own salvation. Schemes for consolidating the
electricity supply of London, however, involving enormous
capital outlay were proposed. Most of the companies had
come together for the purpose of .safeguarding their share-

holders' interests, and their chairmen were in constant con-
sultation. It was difficult to say what the outcome would
be, and in the meantime all the directors could do was to

wait and watch, and do all in their power to secure fair and
reasonable treatment.

Sir Henry C. Manre. presiding at the
Davis and annual meeting, cm M;irch 15th. said that

Timmins, Ltd. the item " Sundry debtors " was rather
higher, but this, he thought, would be

found the case with every manufacturing company, owing to

the shortage of money, brought about by the difficult conditions
in certain trades and the disinclination on the part of the direc-

tors to press unduly their customers. Stock was higher, due
to the fact that they had found it advantageous to themselves
and a great convenience to their customers to keep a larger
stock of manufactured articles. It included, al.so, an increased
amount of metal. Trade expenses had advanced, mainly in

consequence of the increased costs in every department.
Salaries were higher in consequence of various well-deserved
promotions. Bad debts were higher, but this, he thought,
was a state of things common to every company having such
a multitude of accounts. Xotwithstandiug the increased
charges, the net profits had increased by nearly ±'80O. As re-

garded the future, although he did not share the pessimistic

views of many writers, they should not ignore the fact that

a. good deal of uneasiness existed in certain quarters. Last
week he had had occasion to place a substantial order with one
of the largest manufacturing firms in the country. Delivery
was promised in six weeks. He was quite sure tliat if that
order had been given a year ago the time for delivery would
have been six months. It might take some time liefoi"e they
got back to normal prices and normal trade.

Mr. G. E. Davis (managing director) .said that since the last

meeting they had added a large new building, and were
now in possession of a splendidly equipped inspection depart-

ment. ^Yhen business revived, which it must do sooner or

later, they v\'ould be in a better position, and lietter eqnipped
than they had ever been, to deal with it.

The ordinary general meeting of the com-
City of London pany was held on March 16th. when Mr.
Electric Lighting .T. B. Braithwaite took the chair. Review-

Co., Ltd. ing the financial results, the chairman said

that the year's revenue showed an increase

of fl'28,275. but owing to the increased cost of labour, coal.

and materials, the net result was only a profit of £3l.'26(i.

The chairman then dealt at some length with the present
position of electricity supply in Ivondon. and said that any
attempt to amalgamate the municipal with the company
undertakings presented great difficulties, owing to the different

bases of tenure. In the speaker's opinion, the simplest way
of unifying the electricity supply would have been to grant,

the companies a considerable extension of tenure which would
have justified them in making the large expenditure necessary
to correct existing anomalies. A step in this direction had
been taken by the passinc of the Electric Lighting Act of

190.S. which substituted the L.C.C. as the sole mircha.sing

authority, and empowered companies and local authorities to

link up their stations. Great progress had been made in

this direction. Referring to the Electricity (Supplv) Act of

1919. the chairman said that one result had biM>n the holding

up of development and the erection of the big station at

Barking had been effectually blocked. Dealing with the
position of the company, he said that they had laid an luter-
connector between their station at Bank.side and the County
of London Electric Co.'s station at Wandsworth, which would
enable them to give that company 10,000 k\V in bulk. The
present capacity of their plant at Bankside was 33.500 kV\

,

and they hoped to have a further 20,UW kW installed in the
autumn, of which 10,000 would be given to the County of
London Co., leaving tlieni 10,000 to meet their own increased
demand. Ihe Bankside station must play an important part
in the future electric sujiply of London, as it occupied a central
po.sition and had unlimited supplies of condensing water and
every facility for the delivery of coal. Its ultimate capacity
was about 80,0IK) kW. and it could supply in bulk the mner
ring of the London area more economically than could be done
by any station further away. The directors quite anticipated
that it would be in operation in time for the revenue to benefit
in the last quarter (jf the present year. The company had
not rai.sed any additii.nal capital since lUOO, having paid for
all the new plant, extensions, and mains, ic. out of revenue,
but the large additions to their generating plant which they
were now making would oblige them to raise a small amount
of additional capital, and they propo.sed to i.ssue ±'300,(XX) of
the ±'8(KJ,000 capital, which they still had available, in the
form of 8 per cent, cumulative second preference shares. The
issue would be made shortly after Easter, and the share-
holders would have preferential consideration. Taking the
figures for last year, the margin of profit would cover the
interest on that issue more than ten times, so that the security
would be an excellent one, and should prove attractive. The
report and accounts were adopted, and a resolution increasing
the borrowing powers of the company was passed.

The twenty-seventh ordinary general
County of meeting was held on March l.jth. Sir Harry

London Hlectric Jienwick, K.B.E. (chairman), presiding.
Supply Co., Ltd. Tile chairman, in moving the adoption of

the directors' report and accounts, said
that the total receipts from sales and meter rentals had risen
by 24 per cent, to ±'674.105. Working expenses had risen by
about '27 j>er cent., and an explanation of this was to be found
in the higher cost of coal, higher salaries and wages, and the
ruinously high rates and taxes. As to coal, the fuel costs were
about 82 per cent, of the total generating costs for the year.
Coal had cost on the average 7s. 4d. per ton more than in the
previous year, the average cost now- being three and a half
times the pre-war cost, and for inferior quality. Salaries and
wages were some 20 per cent, above the 1919 level. The costs
of repaus were exceptionally heavy ; this was partly due to
an accumulation of repau's deferred during the war period,
and partly to the rise in cost of materials and wages. Rates
and taxes had increased by ±'12,303, largely owing to the
alarming increase in local and municiiwl rates. To the
six^aker's mind the question of municipal expenditure and
local rates was one of the most pressing questions of the hour.
the importance of which was not fully realised by the public.
It appeared hitherto to have escaped the criticism it would
otherwise have attracted and to be overshadowed by the bigger
question of national expenditure, but at last there were signs
of an awakening on the part of the public, and there were
many who felt as he did that it was time steps were taken
to put a stop to municipal extravagance, which was as vicious
ami baneful in its effects as national extravagance. Dealing
with the progress of the company, the chairman said there
was a record increase of over 7,000,000 units sold, which
reached the I'espectable tot^al of nearly 50.000.000 units in the
year, while applications for new business showed a net increase
of 5.67S kW. They had now connected to their mains nearly
iHl.lxXI kW, while they were supplyiijg over 35,000 consumers.
This indicated in a telling way the continued vitality of the
company's business and the potentiaUties and possibilities of

the future, which, liaving regard to the company's extensive
areas, w'ere practically unlimited. As to the prospects for the

current year, with so many uncertain factors, it would serve
no useful purpose to attempt a definite forecast, but. broadly,

he thought he could speak reassuringly as to the progress of

business, and he had every confidence that, barring any really

big eventuality, the results for the current .vear .should con-
tinue to be satisfactory. As to future rates of pay and costs

of living, the position was altogether artificial, but in spite of

the Government and its policy of political expediency, wages
were bound to come down through economic pressure and the
dire necessities of the situation, which would be all to the

good for the shareholder, for the worker, and for the country
at large in the current year. They had done everything that

could be done to place the comoanv in a strong position, and
they were, therefore, fully justified in looking forward to the

future with every confidence.

The accounts of the Bergmann FJekfrizi-

tierman fnh I'nfemrhnvingen A.G., of Berlin, show
Companies. profits of 40.000 marks for 1919-20, as

against 2(M.000 marks in the previous year

on a paid-up capital of 6.000.000 marks. The company has

hitherto not naid any dividend.

The accounts of ihe Elecfrnrhrmisrhr WrrJce. of Bitterfeld.

for 10'20. after writing off 4..500.000 marks for depreciation as

against 2.100 000 marks in 1919. show net profits of 1.940.000

marks, as contrasted with 2.629.000 marks in the previous year.

It is proposed to pay a dividend at the rate of 15 per cent, on
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share capital of l-2,(KXi.(lOa marks, being the same rate as in

1919, when the participating,' capital was less.

The report of the Tclrphnnfnlink .1.6'. vorm. J. Berliner, of

Hanover, states that notw ith.stamling the great difficulties in

obtaining raw materials and the uncertainty of manufacturing

owing to the frequent strikes, it was possible to realise satis-

factory results in 1919-20. The net profits were l,.535,(l00

marks, as compared with 678,000 marks in 1918-19, and the

dividend is at the rate of 15 per cent., as against 6 per cent,

in the preceding year. It is mentioned that the company's
works at Vienna has been transferred to a company entitled

the .\ustrian Telephone Co., with a share capital of 1.5.000,000

kronen, of which one half is held by Austrian interests.

Rhondda Tramways Co., Ltd.—According to the " Finan-
cial Times," it is proposed to convert the 6 per cent, cumula-
tive preference shares of the Rhondda Tramways Co. into

8 per cent, non-cumulative participating preference shares

with a 25 per cent, participation in the surplus divisible prolits,

the arrears of dividend being waived as consideration for the

suggested alteration. In the course of a circular to share-

holders of the Rhondda Tramways Construction Syndicate (in

liquidation) the joint liquidators, Mes.srs. L. B. Schlesinger

and \V. B. Cownie, state :
" We have no doubt that the con-

version would be of considerable advantage to the shareholders.

inasmuch as upon a distribution of securities they would
receive a more marketable security."

Isle of Thanet Electric Tramways & Lighting Co., Ltd—
For the year ended September 30fh last the traffic receipts,

including omnibuses, were £74,110. and from sale of elec-

tricitv £2-2.6-26, the total receipts from 1920 being £97,214,

against £60,394 for 1918-19. and tli.' liiljuce carried to appro-

priation account of £32,144, a^:iiiist l.::ii..").53. The sum avail-

able is £24.797; to reserve, £2..X)0 inicreiising it to £15,000);

to permanent way reserve, £10,000 (making it £.30,000); to

rolling stock reserve, £7,5(X) (making it £15,500); forward,
£4, '285. The directors (according to tlie Financial Neivs) look

forward to the resumption of a dividend an the preference

shares for the year to September .30th. 1921.

Clyde Valley Electrical Power Co.—For the year 1920 the
balance of profit was £149.392. plus £58..302 brought forward.

The preference dividend absorbs £18.000; a total of 7i per

cent, for the year on the ordinary shares requires £45.000;

there is put to contincencv fund £75.000; carried forw-ard

£69,693. The 15.000-kW turbo-alternator installed at Ynker
power station has been running on commercial load since

March last. The installation of the 15.000-kW turbo-alternator

at Clvde's Mill power station has been considerably delayed,

but it is expected that the plant will be in operation in .Tune.

Mr. .1. K. Stothert has resigned from the board; Dr. R. T.

Mcinre has lieen elected in his place.

Companies to be struck off the Retjister.—The followin';

companies are to be struck n( the register unless cause is

shown to the contrary within three months: —
A. B. Vibro & Domestic Electrics. Ltd.
Feltham & District Electric Lighting Co., Ltd.
Xon-conductors, Ltd.
Snvder Electric Pm-nace Co.. Ltd.
Wholesale Battery Co., Ltd.

American Telephone and Telegraph Co.— I-^arniniis for

]9'20, after meeting all operating charges and providing for

dejireciation and ob.sole.scence and for Federal taxes payable
in 1021. totalled $70,686,904. Interest charges were .$18,805,688.

Dividends paid at usual rat« of $8.00 per share ner year
amounted to $35,.376.792. appropriated for contingencies
$8.0{X).OOO, leaving $8,444,422 carried to surplus account. Dur-
inff the vear investments in associated companies increased
$.33.653,891.—F/nanrial Times.

Bullers, Ltd.—The accounts for year ended July Slst,

1920, show, after paying directors' fees and salaries, and pro-
viding for E.P.D. and corporation tax. a profit of £23.3.53.

plus £.846 brought forward. Owing to present financial strin-

gency and necessity for conserving resources, says the Finan-
cial Times, the directors propose to carry forward balance of

£8.949 remaining, after payment of 5 per cent, dividend on
ordinary shares in November. 1920.

Denmark.—Aktieselskabet Nordiske K.-ibel-os? Tr,i.-iii-

fiibriker reali.sed during 1920 a net profit of 2.720.000 kr. Out
of this sura over 1.200.000 k'r. is devoted to writincr down of

machinery, &c.. 1.33,000 kr. is placed to reserve, and tho direc-

tors nronose to pav a dividend of 12 ner cent, carrving forward
11.000 kr.—ncufcr'n Trade Hrrvice (Copenhagen).

'

Salisbury Electric Lijiht & Supolv Co.. Ltd.—Th" nrofit
balance for 1920 wn-; £7..5.31. again.st £5.733 for 1919. Interest
on debentures renuires £742. and depreciation of investments
£'?49. ,£3.095 is brought forward, and the balance is £9.634.
The dividend for th" year is 7 ner eppt; £3.000 is nut to denre-
ciation .nnd reserve fund; and £4,184 is carried forward subject
to E.P.D.

International Automatic Telephone Co.^ \ financial con-
tpuipuvirv stiites fhnt the profit for the ten months ended
December 31st. 19'20. was £1L77S: dividend on preference
Rbarps_ £11 136; carried forwa'-d £ft3:^. Profits will not allow
of dividend on ordinary and deferred .shares.

Hadfields, Ltd.—Fm-ther dividend of 6d. per share on the
jordinary shares, making 5 per cent, for the year, free of tax.

Belgium.—The report of the Societe d'Electricite de I'Es-

caut. of Antwerp, for the last financial year shows a profit of

1.086,i.;j2 fr.. as compared with only 187.702 fr. in 1919.

Globe Telegraph & Trust Co., Ltd.—Quarterly interim
dividend of 3s. per share on preference shares, less tax ; 5s.

per .'-hare on old and new ordinary shares (tax already de-

ducted); 4s. 8d. per share, being interest at rate of 10 per
cent., tax free, in respect of instalments paid on new ordinary
shares.

—

Financial Times.

South London Electric Supply Corporation, Ltd.—.\ divi-

dend of 9 per cent, per annum is announced on the ordinary
shares for the last half of 1920, making 7 per cent, for the
year. £5,769 carried forward.

Robey & Co., Ltd.—Dividend of 2^ per cent., less tax, on
the preference and ordinary shares. Carried forward
.£27.99-5, subject to E.P.D. and corporation tax.

Sir W. G. Armstrong, Whitworth & Co., Ltd.—Dividend
on ordinary shares for half-year ended December of Is. per
share, making 2s. per .sliai'<' fur tlic year 19'2(). less tax.

Wemyss & District Ti am ways Co., Ltd.— Final dividend
of 6 per cent., free of tax, in the .irdinarv shares.

Shawinigan Water & Power Co.—Dividend of 1^ i>er

cent, on coiiunon stock for tlic (jiiarter.

STOCKS AND SHARES

Monday Evrning.

The main interest in the Stock Exchange centres upon the
movements in gilt-edged securities. These are held, naturally
enough, to reflect the po.ssibilities with regard to cheaper
mouey. Some hoped that there would be a reduction in the
Bank Rate Ijefore the Ea.ster holidays, but otlier quarters—
and those probably better informed—look for no relief until
Budget time. The remarkable rises that occurred in the War
Loan and other stocks of this sort gave way a little, on sales
evidently of the profit-taking order. There is. however, an
atmosphere of cheerfulness, and the Stock Exchange looks for-
ward (as it has done for the last many decades) to an improve-
ment in business " after Easter."
Several imfwrtant issues are pending in the electricity

supply world. Amongst these one of tlie first comers will
certainly be the 300,000 City of London Electric 8 per cent.
second preference shares, 'the prospectus indeed may be out
thi.s week. Later, there may be expected an issue of about
half-a-million pounds in Central Electric 8 per cent. Notes. It
is said that these will be offered in the neighbourhood of 97.
With the guarantees which the Central Electric connnands.
the terms certainly look tempting, so far as can he surmi.scd
without the necessary details. The Metropolitan Electric
Supply Co. is another which will probably be in the field

before long with a debenture issue.

With the prospect of these newcomers appearing in the
early future, it is natural that prices in the electrical market
should be quiet, as might be the ca.se, anyway, at this season
of the year. There is Summer-time just ahead, and rightly
or wrongly, the investor seems to think that this has an
unfavourable effect upon illumination shares. Nevertheless,
Westminster ordinary have stiffened to £5 and Metropolitan
ordinary to 3. City of I^ondon preference are better at 18s.

Interest will watch with attention whether the Metropolitan
Company, if it makes a new debenture stock issue, will invite
co-operation from London firms in connection with the under-
writing.

Metropolitan Railway ordinary stock is better at 22, and
Fnde'rground Incomes have hardened to 66J. The market in
steam stocks is hesitating. How the railwaymen and the
miners will takf? the automatic reduction in wages, which
should come about in the course of the next ten days, is a
matter upon which investors feel a trace of dubiety. This,
however, has not affected iron, steel and similar shares. Bab-
cock & Wilcox keep good at 2f

.

British .\luminium have recovered sharply to 17s. 6d.
Calleniler's are 1/16 up at 1 7/16. Henley's keep a good
market at If. Tlie cable manufacturing companies are doing
"ell, and the chairman of Henlev's at the meetina the other
day spoke of the good results which his company is achieving
with its golf balls. The impoverished golfer may be moved to
wonder why, with rubber at Is. a lb., some enterprising
manufacturer does not reduce the pre.sent .3s. ball to a price
more suited to the aforesaid golfer's pocket. Telegraph Con-
structions are better at 20J, General Electrics improved to
23s.. .although the preference eased off to 18s. The market in
electrical manufacturing shares as a whole is quiescent. That
the past year is bound to have turned out a bad one from the
Point of view of profits is now generally acknowledged, and
the protracted fall in prices has discounted to .some extent
whatever unfavourable reports there mav be to come.
Mexican is.sues are weaker, both the Mexican Liuhl &

Power and the Mexico Tramways bonds going back owing to
the scarcity nf news from the country. Vera Cruz shares
are 2s up at 17s. 6d. No changes have occurred in the
.\rr<p,itjiip Brazilian or British Columbian groups.
The telegraph and telephone list is firm, with Eastern
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Extensions up to 10 again. Cuba Submarine oiiJinary are n
little bettor at (i^. Marconi's advanced to *Ss. 'Jd. Tbe Inter-
national -Vutoniatir iVIephono Company issues its report and
b.-iliUK-e-slieet lor the ten mouths ended December aist, X'MK
The prolits amount to i,'U,77t*, of which all but HGIO is

absorbed by the luelerenee dividend. The company carries
lorward the balance, with an cjpres.sion of regret from the
directors that the profit for the period covered by the accounts
will not allow of a dividend being paid on the ordinary or
deferred shares. Of these it may be remarked that there an'
•-'(•S.OTO ordinary shares issued and 300,tX)U dt'ferred, all of i'l
each fully paid, (jood people in America, we obsei've. seem
to be very mudi annoyed at the proposal to advance their
telephone rates by '28 jht ceut.
The rubber share market is not bad. in spite of the flatness

of the raw .stulf. There is, of course, no business worth men-
tioning. Sellers are conspicuou.sly al).st'nt, and there are a

few buyers who take the longer view in regard to the future
of the rubber industry, and are laying in small parcels, of

shares in the good companies at the pre.sent prices. One or
two concerns, it may be obstu'ved incidentally, are having no
little difiicully to raise money at this present juncture. TIr'
armament group is also better. Armstrongs provided some-
thing of a pleasant disappointment by declaring a dividend
making 10 per cent, for the year, less tax, as against I'iJ per
cent., free of tax, a year ago. The i>rice ro.se from 17s. 3d. to

b'^s. .'id. In view of the recent results achieved by certain
kindred companies, Armstrongs are deemed to have done well,
and Vickers. both ordinary and tax-free preference, hardeneil
in sympathy to ]'2s. 6d. and 14s. 3d. respectively.

MARKET QUOTATIONS.
It ihoald be remembered, in makinpr nie of the fig-area appearing
in the following li8t, that in some cases the prioes are only general
aud they may vary aooordingr to quantitiog and other oiroumstanoei.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electrkiiv Co>iPANiF.«i,

OlTldend Price
, ' V March 21, YielJ
1919. 1920. 1921. Rise or [all. p.o.

Brompton Ordinary 12 12 (;} ^ | ;1'9 12
Oharing Cross Ordinary ,. .. 7 8 8jxd — 10 13 4

do. do. do. 4iFre(, .. ii ii Hi — 8 8 8
Obeleea 4 U Bi — 9 10 6
City of London IB 14 S.V- +6d. U 4

do. do. 6 per cent. Prel. .. 6 6 le/- .f 6d. 6 13 4
County of London 8 8 7i — 10 6 6

do. do. 6 per cent. Fret. 6 6 8i — 7 6 6
EeDBington Ordinary ..••79 4 — 11 6
London Electric 2J SJ 1 — 7 10

do. do. 6 percent. Pret... 6 6 SIJ — 10 18 3
Metropolitan 6 7 8 -i- ^ 11 13 4

do. 4i per cent. Preli .. 4i 4^ 9;^ — B 16 8
St. James' and Pall Mall .. •• 12 12 a — 10
Bouth London 6 — ag — 9 2 10
Booth Metropolitan Prel 7 7 lB/9 — 8 17 10
Westminster Ordinary .... 10 10 6 + ^ 10

Telegbaphs and Telephones.
1918 1919

Anglo-Am. Tel. Prel. ..••66 80} — 798
do. Oef 33/6 1) 16 — 9 7 6

Chile Telephone 8 6 6^ <6 6 8
Cuba Sub. Ord 7 7 6^ - i '10 15 4
Eastern Extension 10 10 16 -

| 6 >
Eastern Tel. Ord 8 10 160) — 6 4 7
Globe Tel. and T. Ord 8 10 legsd — 6 8

do. do. Pref 6 6 Sicd — 6 18 4
Qreat Northern Tel 22 22 90^ — 10 14 8
Indo-European 13 10 80 — 8 6 8
Marconi 25 25 i;^ + :
Oriental Telephone Ord 10 12 9{', — " '6 9 7
United R. Plate Tel 8 8 ei — '6 la 8
West India and Panama .. •. 1/3 Nil A — Nil
Western Telegraph 8 10 16 — 'B 6

Home Rails.

1919 1921
Central London Ord. Assented ,.4 4 48) — 940
Metropolitan 1^ IJ S2 41 6 16 4

do. District .. .. NU Nil 13* — Nil
Underground Electric Ordinary Nil Nil IJ _ Nil

do. do. "A" .. Nil NU 6/- — Nil
do. do. Income ..4 9 6ti -t-1 809

Foreign Tramsj &u.

1918 1919
Anglo-Arg, Trams, First Pref. .. Nil 6* 9| — 10 9 6

do. do. and Pref. .. Nil Nil 3i — Nil
do. do. 6% Deb. ..6 6 59) — 8 8

Brazil Tractions Nil Nil 87 — Nil
British Columbia Elec. Rly. Pfce. 6 6 66 — 8 18 6

do. do. Preferred 2i 6 64J — '8 14
do. do. Deferred Nil 8 61* — »11 n 6
0. do. Deb. .. 4i 41 e-ij — 7 11 8

Mexico Trams 5 percent. Bonds.. NU Nil 87 -a Nil
do. 6 per cent. Bonds . . Nil Nil 21* —a Nil

Mexican Light Common .. .. Nil Nil taj — Nil
do. Pref Nil Nil 18 _ NU
do. 1st Bonds.. .. Nil Nil 5'.i -2 Nil

Manufacturing Companies.

Babcook & Wilcox 16 16 2g — <6 6 4
British Aluminium Ord 10 10 17/6 +1/9 11 8 6
British Insulated Ord 12J 15 1» — lu
Callenders 26 16 ij'j -f ,>. 10 18 9

6iPref 6) 6) 17/b - 7 8 7
Castner-Eellner 90 17 9| — 7 19 9
Crompton Ord 10 10 13|9 — 14 11
Edison-Swan 10 10 10/- — —

do. do. 6 per cent. Deb, ..6 5 70 ~ 7 a 10
Electric Construotion ., ,. 10 10 15/9 — IJ 14
English Electric — 8 U/- — 14 11

Do. Prel — 6 13/6 — 8 17 10
Gen. Eleo. Pref 6) 6) 18/- — 6d. 7 4 6

do. Ord 10 10 23/- -fCd. 'S 13 10
Henley .. 96 15 U - 10 is 2

, ^9' ii P"' 4J 4J 8* - 6 18 6
India-Rnbber 10 10 J

— —
Met.-Viobers Pref, •••••. — 8 Iji 9 17
Biemens Ord 10 10 9U/>i — '9 16 9
Telegraph Coo 90 ao 2aixd + i -5 16 3

' Dividends paid free of Income Tax.

Tuesday, March 21st

CHEMICALS. Ac.
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THE INFLUENCE OF TRANSFORMER CONNECTIONS ON THIRD HARMONIC VOLTAGES & CURRENTS.

By S. AUSTEN STIOANT, A.M.I.E.E., M.Am.l.E.E-

(Conclvded

Objectionable Featukes of Third Harmonics.

These naturally come under two headings: (1) due

to third harmonic currents; (2) due to third harmonic
voltages, and they may be summarised as follows :

—
1. Due to third harmonic currents.

(a) Overheating of transformer windings and of load.

(6) Telephone and discriminative protective gear

magnetic disturbances.

(r) Increased iron loss in transformers.

2. Diie to third harmonic voltagen.

(a) Increased transformer insulation stresses.

(6) Electrostatic chai'ging of adjacent lines and tele-

phone cables.

from page 3lU.)

holil good irrespective of whether the transformer wind-

ings are delta connected or star connected with a fourth

wire.

Tlie only case where the circulation of the third har-

monic currents is likely to become really serious in

practice is where the transformer primarj- wiiidings

are connected in the interconnected star manner, the

generator and transformer neutrals being joined to-

gether, as mentioned previouslj' in this article.

\h. It is well known that harmonic currents circulat-

ing in lines paralleling telephone wires or through the

earth where a telephone earth return is adopted, pro-

duce disturbances in the telephone circuit. This is only

of practical importance in transmission or distribution

T
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side between transformer and generator neutrals (which
allows the circulation of third harmonic currents), re-

sults in an increase of the iron loss in the transformer
of a figure of the order of 20 per cent, higher than that
given with the neutrals disconnected. This figure is,

of course, variable according to the design of the trans-
former and the impedance of the primary circuit. The
conditions are similar for single-phase transformers.

2a. It has been pointed out previously that with tlie

tliree-wire star connection and isolated neutral a
voltage occurs from the neutral {)oint to ground having
a frequency of three times the fundamental, so that
while measurement between the lines and from lines to

neutral indicate no abnormality, a measurement from
neutral to ground with a sufficiently low reading volt-

meter would indicate the magnitude of the third har-
monic. In practice with single-phase transformers the

third harmonic voltages may reach a magnitude ol 60
per cent, of the fundamental, and this is a measure of

the additional stress on the transformer windings to

ground. While due to the larger margin of safety it

may not be of great importance in the case of ordinary
power distribution transformers, it will have consider-

able influence on the reliability of transformers as higher
voltages are approached.

26. Due also to the conditions outlined in 2a, star

connected banks of single-phase transformers connected
to an overhead line or underground cable, and operated
with an earthed or unearthed neutral will result in an
electrostatic charging at third harmonic frequency of

adjacent power and telephone cables. This produces
abnormal induced voltages to ground, if the adjacent
circuits are not earthed, the wliole of the circuit being
raised to an indefinite potential above ground even
though the voltages between lines remain normal. The
insulation to ground, therefore, becomes unduly
strained, and the life of the apparatus probably is

reduced.

2c. A further danger due to the conditions outlined

under 26 is the possible resonance which may occur at

third harmonic frequency of the transformer windings
with the line capacity. This can occur if the trans-

former neutral is earthed or unearthed, and the pheno-
menon occurs perhaps more frequently than is usually

appreciated, but due to the present-day complicated
networks, and the resulting large damping constants,

the magnitude of the quantities is such as often to

render the disturbances innocuous.
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APPENDIX.
As, in practice, third harmonic voltages rather than

currents are more likely to give trouble, it will be

profitable to study the phenomena a little further.

Fig. 11 is given, which shows the rectangular co-ordi-

nate method of wave construction translated into the

polar co-ordinate form in which the angle represents

time, one complete revolution equalling one period or

1-f/ seconds. Taken in conjunction, the two forms
give a verj* complete illustration of the progressive varia-

tion of the quantities involved while the polar diagram
in particular provides a clear insight into the influence

of the harmonic.
Fig. 11a is in part a reproduction of fig. 8, which

shows the resultant voltage waves to ground in a sym-
metrical three-phase three-wire star-connected system,
with different positions of the third harmonic com-
ponent. In addition, the voltage waves between lines

are shown, and these illustrate the well-known fact that
no matter what the relative position of harmonic and
fundamental may be the third harmonic voltages in

the phases cancel out and leave the line voltages free

from their influence. In fig. 11a the various letters

have the following significance :

—

An, Bn, Cn = fundamental sine waves of phase volt-

ages.

On — third harmonic sine wave voltage component.
AO, BU, CO = resultant waves of voltages to ground.
A-B, B-C, C-A = sine waves of voltages between lines.

Fig. 116 shows the polar diagrams corresponding to

the different rectangular co-ordinate diagrams of tig.

11a for a system having an unearthed neutral. Tin-

diagrams show clearly the locus of the voltage vectors

of the neutral point to ground, the lines to ground, and
the lino to line. The fir.st and third of these, it will

be noticed, are true circles having their centres at the

point " O," thus indicating that the voltage from the

neutral point to ground and also the voltages between
lines follow the sine law. The non-sinusoidal charac-

teristic of the voltages from each line to ground is

indicated by the expansion and contraction of the curve
rejjresenting the locus of the line voltage to ground
vectors, and the four cases given, corresponding to

different positions of the harmonic, indicate that the

locus curves are identical in shape, varying only in

their relative jjosition. That is, their maximum and
minimum values occur at different angles or instants

of time, this alone accounting for the different shajjcs

of the resultant waves AO, BO, and CO, in the diagrams
of fig. 11a. The angular distances between the maximum
and minimum values of the locus curves of the line

voltages to ground vectors remain constant. To show-

just how the radial vectors themselves are affected, the

conditions at two definite instants are given, the instants

being 20 degrees of the fundamental apart ; their cor-

responding position is also shown in the diagrams of

fig. 11a. In all cases the vertical components of the

radial vectors will be found to be equal to the heights

of the corresponding waves above or below the zero line

of fig. 11a.

Fig. lie shows the polar diagrams for the same in-

stances as given in figs. 11a and 116, but for the case

where the neutral point of the system is earthed. These

diagrams show that earthing the neutral in no way
affects the locus of the voltage vectors of the lines to

ground or the line to line, nor does it affect the minimum
and maximum values of the former, or the instants at

which they attain these values. As the neutral point

is earthed, the third harmonic voltages appear at the

line ends of the vectors representing the phase voltages,

with the result, as shown, that for the cases of unearthed

and earthed neutrals the voltage stresses on the system

so far as third harmonics alone are concerned remain

the same.

Cable Protection.— The Technical Review abstracts

an article from the A.E.G. Mittcilungcn by H. Pl'aunkucli

regarding a cable protection syslem devised by the author.

With the Merz-Price and other protective systems, defective

cable lengths are usually cut out without affecting the rest

of the networks, but short circuits between phases or from
phases to earth are not avoided. The system devised by i

Herr Pfannkuch is claimed to remedy this defect. It consists

in lightly insulating the wires of the outer layer of each
]

cable core from each other and from the inner portion of the i

conductor by means of a very light paper lapping. The wires

of the outer layer are then divided into two groups, and by
means of small series transformers at each end one group is

|

slightly raised in voltage, and the other slightly lowered with
j

relation to the central core. The difference is of the order of
i

a)/50 volts. Electrical stress under fault conditions renders!

the light insulation conductive, and removes this potential]

difference, releasing a super-imposed current which operates a

switch. There is said to be no appreciable difference in cable

diameter or cost over the ordinary type.

The method adopted is reminiscent of the means proposed i

by Mr. L. R. Ijee. in an article contributed to the ELECTRlCAriJ

Review'.* a short time ago, to determine the condition of'

the lead .sheath and insulation of a cable. In this case, how-
ever, the outer wires were composed of pairs of dissimilar

metals lightly insulated from one another and from the cable.

The ingress of water^ due to faulty sheathing, caused a small

current to be set up by the couples, deflecting the needle

of a con nected galvanometer.

* " Maintenance Insulation Tests on Electric Cables,"

Electrical Review, July 30th. 1920, p. 154.



Vol. 88. No. 2,261, maboh 26, 1921.] THE ELECTRICAL REVIEW. 895

THE APPLICATION OF ELECTRIC LOCOMOTIVES TO MAIN-LINE RAILWAY TRACTION.

By LIEUT.-COL. H. E. O'BRIEN, D.S.O., A.M.l.E.E.

{Ahstnict of i)apcr read before the INSTITUTION OF Electrical Engineers/

At the present time there are about 1,'200 electric locomotives
in service on the railways of the world. Three-phase and
single-phase motors did not lend themselves to compact de-

signs, particularly if speed variation was to be obtained
economically, and, therefore, improved design of d.c. motors
led to a tendency to revert to the use of the geared d.c.

motor, which has now become simpler to construct, more
efficient, flexible, compact, and cheaper to maintain than the

other types; c.y., commutators as now designed give practi-

cally no trouble, and brushes and contactors can run for

long periods without attention. To illustrate the reliability

of motors and equipment designed even so long as 1(3 years

ago, an extension of the figures presented to the Institution

of Mechanical Engineers by Sir J. A. F. Aspinall in his pre-

sidential address in 11109, and the schedule of overhaul periods

adopted on the Manchester and Bury line with the most
modern designs are given by the author in appendixes. The
commutators of the Manchester and Bury motors give indica-

tions of having an indefinite life, while on the Liverpool and
Southport line 90 per cent, of the original commutators are

still running. Desire for simplicity in the construction of the
locomotive, a much extended knowledge of the design and
manufacture of gears (the average life of the gears on the
Liverpool and Southport line has been 300,000 miles, and of

the pinions '200,000 miles), and the necessity for preserving

space in the superstructure for control gear, has also inclined

designers in this direction. The original commitments have
influenced the practice in different countries; generally the

a.c. motor driven by a rod hnkage is the more favoured on
the Continent, while the ."Vnglo-Saxon opinion tends towards
the geared d.c. motor.

Design.—Electric locomotives fall into two main divisions :

Freight, the maximum speed of which need not exceed 4.5

m.p.h. ; and passenger, which must be capable of a maximum
speed of 70 m.p.h. The characteristic torque of an electric, as

compared with a steam locomotive, is such as to enable the

draw-bar pull of the electric locomotive to be maintained at

low'er speeds in a way that is not possible with a steam loco-

motive. This characteristic makes the high acceleration of

the suburban electric passenger train practicable. On a

heavily graded line an electrically hauled train will maintain
higher speeds on the up grade, and will be equally fast, if

required, down grade; hence, for fast schedules on lines with
gradients, the electric locomotive need not be capable of as

high a maximum speed as the steam locomotive, and the

electric locomotive on a line containing grades enables a '20 to

30 per cent, faster schedule to be maintained. The increase

in schedule is also partly due to the pos.sibility of the regenera-

tive braking, and to a small extent due to the more rapid

acceleration of the train from rest. In the Zossen experiments

a speed of 1'20 m.p.h. was obtained with a coach carried on
two six-wheel bogies ; on the Liverpool and Southport line

and the Manchester and Bury hue 60 m.p.h. is attained with
perfect steadiness, in the former case on a road bed w'ith a

sand foundation. When the bogies are placed together and
carry a heavy superstructure the natural jieriod of the whole
vehicle is increased and o.scillation tends to occur at high

speeds; it has, therefore, become general practice to provide

high-speed electric locomotives, whether the driving wheels
are carried in a fixed frame or in bogies, with carrying axles

fore and aft. either of the pony, radial, or bogie type, whereas
practice again has shown that for goods locomotives no carry-

ing axles are necessary. Excessive wear on curves due to the

low centre of gravity of the motor Ijogies of suburban electric

coaches, has led to a desire to raise the centre of gravity of

the bogie, and incidentally of the whole locomotive. The
height of the centre of gravity of a motor bogie coach is

43 in.. W'hereas that of a steam locomotive of comparable power
is .58 in. As long as the geared design of motor is adhered to.

the only possible method of increasing the height of the centre

of gravity is to rotate the motor into a vertical position. In

the case of a '2.50-h.p. motor on a 42-in. wheel, this involves

carrying a dead weight of appi'oximately 4 tons on the axle,

instead of '2 tons, as in the case of nose saspension ; a com-
promise is to tilt the motor at 45 deg. By the use of a quill

the motor weight can be entirely spring liorne. but at the

expense of complication of moving and. therefore, depreciating

parts.

This design is comparatively untried, and little is known
about its maintenance costs. In anv case the room required

in the superstructure for accessories precludes anv greater

raising of the centre of gravity than is given bv tilting the

motors to 45 deg. : a '2.3 per cent, increase in the height of the

centre of gravitv of wheel axle and mofor resulting in only

a 13 per cent, increa.se in the dend weight on the axle. The
motor weicrht is anproximatelv 2-5 per cent, of the total loco-

motive wei'jht- .A.S the electric locomotive will in feneral

be designed with a .5S-in. w^heel to obtain better adhesion,

form of tooth in the gearing, and lower journal speeds, this

in itself raises the centre of gravity of the motors by 8 in..

as compared with the usual motor bogie design for suburban
services in which a 4'2-in. wheel is the maximum diameter
used. If the motors are carried on bogies, the bogie tends to

behave as a separate vehicle so far as lateral movements
induced by a low centre of gravity are concerned. The raising

of the centre of gravity is. therefore, more important in the

bogie type of locomotive than where motor axles are carried

in frames to which the superstructure is rigidly attached.

I'he use of bogies carrying motors, so far as high-speed electric

locomotives are concerned, appears to involve an undesirable

complexity for any 4-motor unit, as the rigid wheel base in

such a case will not exceed that of a —8— steam locomotive,

while a larger degree of side play in the boxes wall be permis-

sible than is the case with the steam locomotive wdth coupling

rods. Where it is desirable to use 6-motor units, an articulated
'2—6 + 6—2 design will be cheaper to build and give better

results in running than a similar design with a loose super-

structure carried on bogies.

The maximum steam locomotive draw-bar pull occurs at

starting, and falls off continuously with increase in speed,

whereas the maximum draw -bar pull can be maintained in

the electric locomotive up to from one-third to a half of its

maximum speed. Higher speeds on up grades can, therefore,

be maintained without increase in the maximum draw-bar
stresses imposed on the train couplings, and as the maximum
draw-bar h.p. of typical pow'erful British steam locomotives

does not exceed 900 h.p., it may be assumed that for many
years to come no electric locomotive exceeding 1,500 draw-bar
continuous h.p. will be required on English railways. No
motor exceeding 250 h.p. is likely to be required for British

railways, as a combination of six such motors will give 1,200,

or two four-motor equipments in multiple unit will give

1.600 draw-bar h.p.

A 4/1 gear ratio is sufficient to give as high a tractive effort

as can be utilised with a 5S-in. wheel on a locomotive on
English railways with a 250-h.p. motor unit. Such a motor
with a rated h.p. speed of 600 r.p.m. and a maximum speed

of l.'3()0 r.p.m. would give a maximum speed of 45 m.p.h. with

a 4/1 gear, and 90 m.p.h. with a 2/1 gear.

The usual gear construction, with the gear pressed and
keyed on to the axle, gives rise to torsional stresses which
invariably produce fracture near the wheel seat. The axles

of the L. & Y. motor cars equipped with 150-h.p. rnotors

run an average of 170,000 miles before signs of incipient

fracture occur. The failures of axles could probably be com-
pletely eliminated by keeping the gear wheel clear of the axle

and transmitting the drive directly to twin gears bolted ami
pres.sed directly on to the wheel centres.

The value of utilising the full number of motor combinations
in 4- or 6-motor equipments h.is not been proved in suburban
traction owing to the greater weight and complication involved

and the short period of acceleration, but for locomotive

work the acceleration periods are bound to be much longer,

and much greater speed variations are required; hence for

main-line work the full number of combinations will be found
essential, and the cost and complexity due to the number of

contactors will have to be overcome either by standardisation

and quantity manufacture or by reversion to the type of con-

trol employed on the Liverpool and Southport line. The direct

control system has but two disadvantages, its inadaptability to

double heading with a single engine crew, and the rather

heavier manual work thrown on the driver. It has been

shown that a single electric locomotive within the standard

loading gauge can handle heavier and faster trains than any
steam locomotive that can be designed for British conditions,

and that such a locomotive will not exceed 1.500 rated h.p.

Operation.—^The 'advantages of the electric locomotive from
an engineering point of view may be briefly enumerated ;

—
1. Mechanical efficiency is constant for any given tractive

effort throughout the life of the locomotive, while that of the

steam locomotive diminishes, particularly as regards the boiler,

in progressively increasing ratio to the time it has been out

of the shops.
2. No coal and no water has to be carried ; as the weight

of coal, water, tanks, and tender represents 20 tons per loco'

motive on the average, the electric locomotive on this score

alone has increased hauling power of two loaded 5-ton wagons,

or one bogie coach per train.

3. The mechanical efficiency is probably higher than that

of the steam locomotive, even at full loads. Hobart shows
that the efficiency of collector shoe to draw-bar for medium
speeds is in the neighbourhood of SO per cent. Actual dynamo-
meter car tests show a mechanical efficiency of the steam

locomotive of 72 per cent, at 40 m.p.h. for a 2—6—0 type.

with a 5 ft. 8 in. wheel, and 82 per cent, for a 2—8—0 type

at '20 m.p.h. with a 4 ft. 6 in. wheel. Owing to the efficiency

characteristic of the series traction motor, trains can be run

more efficiently than with a steam locomotive, for the effi-

ciency remains practically constant from full to half loadj

which is not the case with a reciprocating engine and boiler;
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hence the electric locomotive can, without loss of efficiency,

handle a wider range of loads than the steam locomotive.
4. The tractive eltort is more even, the gain in adhesion

heiug of the order of '20 per cent. With a .steam locomotive
the slipping that occurs may often take place for a portion

of a revolution only, and slipjiing that starts with a full

regulator opening, results in a momentarily reduced coellicient

of friction between rail and wheel and continues imtil the

regulator is closed. With the series motor, on the other band,
the back e.m.f. ri.ses, due to the increased speed, and the

current and torque are automatically reduced.
y. The repairs are smaller. An electric locomotive may be

expected to run 10U,t)(JU miles without failure or renewals of

anything except brushes. The average life of the principal

parts of the Liverpool and Southport motor cars is given

l)elo\v; the average for locomotives on main-line working,
which is much less severe as regards the electrical equipment
than a suburban service, might be expected to be double
tliese :-

Mile,

Armature life between rewinds 131,250

(iear life between renewals 2.50,000

Armature bearing life 73,000

Average life of a steam locomotive boiler to complete
renewal 212,000

It should be borne in mind that the design of standard

electric locomotives for main-line work in this country can

be commenced on the basis of a wealth of experience gained

in (lie much severer service of high-.siieed electric traction. It

is staled by McHenry that the actual coal economy effected

by clcctrilliatiun on the New York, Kew Haven, and Hartford

i;ailroa<l was: I'asseiiger services 50, freight services 00, and
.shunting services IJG per cent., while the cost of repairs per

engine-mile was expected to be less than half. The substitu-

tion of the electric for the steam locomotive would ellect an

economy of not less than 33 per cent, in repairs, ami 50 per

cent, iii coal consumption. It should be further taken into

account that the repairs to electric locomotives do not in

general demand any complete dismantling of the locomotive;

the repairs are confined to the periodic removal of the wheels

for turning, and the motor armatures for rewinding at much
longer intervals.

(0) No washing out of boiler or removal of ashes, (7) less

cleaning, and (a) less lubricant required, 0.01975 pint per

mile, Liverpool and Southport and Manchester and Bury cars

approximately 800 h.p. rated motor capacity; 0.0720 pint per

mile, average of Laucashii-e and Yorkshire locomotives, (9) no
detentions due to lack of steam, (10) less failures, causing

interruption of traffic, (11) more rapid shunting, (12) regene-

rative braking possible, (13) no turn-tables required, (14) cheap

and efficient supply of electricity for lighting, cranes, &c., (15)

roads now used by engines gomg to and from shed to turn,

for water or for coal, would be available for traffic purposes,

(16) more than half the wagons now used for locomotive coal

would be freed for other traffic, equal to 2.4 per cent, of the

whole wagon stock, (17) owing to the more continuous use

made of the locomotives, and the consequent smaller number,
at least 33 per cent, of the locomotive sheds and shed \ards

could be devoted to other purposes, (18) the electric locomotive

within the standard minimum load gauge of the British Isles

can be made 50 per cent, more powerful than any existing

steam locomotive. Any necessity for strengthening bridges

to meet the needs of more powerful locomotives could be

obviated by a general electrification. One of the serious

problems in connection with increasing the load gauge in

the British Isles to the Continental load gauge would be the

consequent necessity for strengthening the bridges and
viaducts to meet the more powerful steam locomotives which
would have to be used, (19) double heading with a single

train crew is possible, (20) automatic increase of torque with

reduction in speed enables tonnage loading to be maintained
over variable grades without reduction in schedule.

The disadvantages are : (1) Liability of hold-up of all trains

due to failure of power supply, (2) difficulty in heating

existing carriage stock, (3) in controlling acceleration in shunt-

ing operations, (4) arising from presence of a trolley wu-e or

third raQ and the collection therefrom, (5) in arranging loco-

motive and stock v\ orkings to give the locomotives the con-

tinuous use of which they are capable, (6) assumed higher

cost per ton of electric locomotive as compared with a steam
locomotive of .same maxmiuin horse-power.

Difficulty (3) can be overcome by the use of all four or all

six motors in series and the use of liberally proportioned

resistances and by field control; the a.c. motor has an advan-
tage in this respect in a greater number of running speeds

lieing available. Regarding (4), the trolley is inflexible with

regard to extensions, and .difficult to install or repair without
interruption to traffic, and is a serious obstruction to the

breakdow-n crane. The third rail is an obstructicm on the

track and, therefore, objectionable inherently; it is rather a

serious obstmcfion to the ordinary maintenance of the track

ami intolerable in sidings where much shunting is done. The
probability is that in main-line electrification the third rail

will be used where track complications are not great and
where little shunting is done; the trolley elsewhere. In Great
Britain there exist two types and three positions of the third

rail, three d.c. and one alternating voltage, but the most
suitable voltage of supply remains undecided. The author

does not consider that the existence of the compar.atively few

suburban electrifications at GOO or 1,200 volts should mihtat*
against the adoption of a standard of 1,500 volts. The use of

1,500 volts is desirable solely for the sake of future main-line
electrification work for the economy arising from concen-
trating the sub-station machinery in fewer sub-stations. It is

practicable to operate locomotives at two voltages, but the
facility is dearly bought as regards first cost and maintenance.
The suburban electrifications that exist at 600 volts are almost
self-contained, and on the short mileages where main-line
stock utilises suburban tracks, duplication of the collecting

system by putting the higher voltage overhead is preferable

to saddling the main-line system with other motors per-

manently in series and additional contactors. In some few
cases half-speed operation of tlie main-line locomotives would
meet all requirements.
The cost of -electric locomotives is high, but this is due

more to the experimental nature of the designs and the small
number built to any particular design rather than to any
inherent feature of the electric locomotive. The frames,
wheels, brake rigging, draw gear, and superstructure ot an
electric locomotive should cost no more than in the case of

a steam locomotive. These items represent approximately
GO per cent, of the total weight. The cost of an electric loco-

motive built in large quantities and to standardised designs
should not exceed that of a steam locomotive capable of doing
the same work.
Financial Aspect.—Deductions favourable to electrification

have been drawn from general figures applying to the whole
of the railways of Great Britain or the Lnited Kingdom, but
even as indicating tendencies only, such figures must be taken
with caution. There is a certain density of traffic below
which an economy will not be obtained sufficient to pay an
adequate rate of intei'est on the capital expenditure in elec-

trifying, or to provide a sinking and renewal fund. Even
on the L. & Y. Kailway there are many route miles on which
the traffic would not warrant electrification. A rough estimate
of the cost of electrifying the whole of this railway on which
traffic is so dense indicates that probably the return would be
less than 3 per cent. The salient points are the very large pro-

portions of the total capital cxiienditure debited to the trans-
mission (11.2 per cent.), track (40 per cent.), and locomotives
(25 per cent.), and the very clear indication given of the sub-
stantially greater return on capital expenditure which would be
obtained by retaining steam operation for those services on
which the expenditure per mile for fuel and repairs was low.

It is evident that if electrification is to be regarded from
the point of view of economy in operation denser traffic areas
must be sought than are offered by the whole Lancashit-e and
Yorkshire system, dense as is its traffic compared with the
average for England and Wales. On the other side of the
scale are the improved facilities offered for the movement of

traffic and the possibilities of increased revenue. Given sound
engineering design the ratio : Cost of power-producing plant/

cost of track equipment and locomotives will give a general
indication of the probable commercial success of an electrifica-

tion scheme. For a typical suburban electrification this ratio

is approximately 1; in the case under consideration it is ap-

proximately 0.25.

It is evident that, in the case under consideration, if the

track to be electrified could be reduced by one-half, while
the number of locomotives required is only reduced by one-
third, then the total capital exijenditure would be reduced
to one-half, while the economies effected might only be re-

duced by one-fifth. Immediate electrifications will be limited

to densely trafficked sections of the main line when a maxi-
mum continuous use can be obtained from both locomotives
and track equipment, and where the expenditure on these

items is such that the expenditure ratio is 0.5 or more.
Conclusion.—The continuous use of both the locomotives

and track is the key to the whole problem of main-line elec-

trification in its financial aspect, and this is rather a railway
than an electrical or mechanical engineering problem. It is

for the engineer to design an electric locomotive sufficiently

flexible to work efficiently either goods or passenger trains;

those responsible for traffic operation have the equally difficult

task of arranging the workings for the train services, which
must suit the pubhc convenience, in such a way as to secure

the continuous use of the tractors, which is made practicable

by electric traction ; not the least difficult point to be dealt

with in investigating this is the arrangement of the change-
over from electric to steam haulage at the terminals of the

electrification. It is also for the traffic department to deter-

mine whether greater loads hauled and the higher average

siweds and more rapid clearing of the block sections will

enable their work to be done so much more efficiently and
economically as to compensate for the increased costs of

locomotive operation consequent on such increased loading

and acceleration.

The author has endeavoured in a broad way to draw the

conclusion, confirmed by what has been done on the Chicago,

Milwaukee and St. Paul and on the Italian and Swiss railways,

that sufficient data and experience exist to enable the engineer

to design electric locomotives of the type required, and to

predetermine with accuracy the capital expenditure and operat-

ing costs, but that the determination of the most suitable

sections to electrify is essentially a traffic problem. He ven-

tures to join in the plea for the immediate appointment of

committees to deal with the standardisation of third-rail posi-

tion and voltage, motors, gearing, contactors, and locomotives.
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Discussion at Bristol.

The paper was discussed at a meeting of the Western
Centre of the Institution of Electrical Engineers at Bristol

on February 7th.

The Chairman (Mr. A. J. Newman), speaking with regard
to the financial asi^ect, thought it would be a very long time
before they would see main line electrification if 3 per cent.

only were offered on the capital invested.

Prof. F. Bacon inquii-ed why a low centre of gravity led

to .severe wear on curves. Was there not a possibility of sub-
stantial saving in rail wear on straight portions of the track,

due to the reduced slip and improved adhesion resulting from
the uniform character of the driving torque and the absence

'• of only partially balanced reciprocating masses?
Mr. W. Nairn said the author, when dealing with regenera-

tive braking, mentioned the special case of the Chicago. Mil-

i\aukee & St. Paul Railway. That line, however, was a very
spStial case, as on one of the electrified portions the train
started on the top of the Rocky Mountains and ran downhill
for over 200 miles towards the Pacific. One could understand
regenerative braking being a success in such a case, but he
did not think the extra expense and complication would be
justified in this country. The extra equipment on the St.

Paul locomotives was a serious item ; when regenerating, the
motor fields were excited from separate d.c. generators driven
from the locomotive axle, two of which generators of 50 kW
capacity each were installed on each locomotive. The fields

of tho.se exciters were further separately excited from either
a battery or a motor generator and were controlled by a motor-
driven rheostat. He felt that such complications would not
be justified in this country. With regard to axle failures, he
agreed that the proper fixing of the gear wheel would appear
to be to bolt it direct to the road wheel, and he would further
suggest the fixing of gears to both road wheels and the
replacement of the 2o0-h.p. motor with two 1'2.5-h.p. motors
connected permanently in series, one armature being geared
to each road wheel. That arrangement would only give 7.50

volts across each armature instead of 1..500 volts, and he
understood the 7.50-volt motor was not so liable to flash over
as the 1,.500-volt one.
Mr. I. A. T>. Pf.dler a.sked the author how he accounted

for the 70 per cent. load factor.

Mr. A. Willis thought it might be of interest to say
that last year he attended a demonstration of " Shunting "

by the somewhat unsatisfactory and perhaps ineffici«'nt battery
locomotive. He was assured by the engineer that the saving
was more than .50 per cent., as it was possible to arrange
the trains and place them on a sipecial piece of tnick set out
for the purpose, so that the main-line engine did not enter
the actual goods siding, and ho suggested that that might lie

a solution to the difiiculty in connection with the thirii rai).

or overhead network, on sidings. It was difficult to see wliy
breakdowns should be expected more in sidings than on the
main line, but where overhead wires were being used there
was an unfortunate tendency to replace the soft aluminium
collecting strip by materials of a much harder nature, such
as copper or even steel. That must lead to excessive wear
nn the trolley wire and eventual breakages of the overhead
line. With reference to the author's comments in connection
with pantograph current collectors, in most systems panto-
graphs were controlled by compressed air; the pantngranh
was normally down, and was raised by the driver letting the
air flow from the air chamber to the pantograph cylinder.

Surely it would not be difficult for him to carrv out that
operation when he saw a tunnel or obstruction ahead? As
regarded the third rail, what was the possibilitv of trouble
occurring in connection with the motors due to the constant
making and breakina of the current as it would appear in

such a country as this, where large towns were' very close

together, and the mass of crossings, points, junctions. &c..

would necessitate the constant breaking up of the third rail

into sections?

Mr. T. Hood said the advantages of a.c. for long-distance
transmission had been on the Continent the fni'tor which
determined its use for railway electrification, and motors of

the single-phase tvpe, designed by Winter and Eichbera.
appeared to have been satisfactory. It was true that whet\
the electrification of the underground railwavs was protected
the controversial advantaces of a.c. and d.c. formed the
subject of an inquiry, and finally the d.c. system advocated by
the Americnns was adopted.
Mr. H. T. Rogers, as a manufacturer of trollev standards,

more particularly for tramways, was naturally in favour of

overhead transmission rather than the third rail, but there
were, probably, advantages in both. The automatic raisins
and lowering of the pantograph bow at certain points might
be got over. In tramway work variou<; devices hsd been
mnnufactured for raising and lowerin" the arm in the case
of de-wiring, but the speed and weight of trains made the
problem more difflcult on railways. As regarded .shuntinc. the

author thoucht there would be no reduction in the number
of electric locoT^otives as comnnred with the number of steam
locomotives. Tlie speaker liid alwavs thoucht it was one
of the ffrent advantages of electric over sf'eam trar'tion th^t
shuntinc would bp verv mui^h siroolified. and the nuich
.^renter mi1e.i"e of the electric Iocomo*^ive before it was neces-
siry to overhaid it must sureh' ii itself m°an a saving in

th" number of locomotives involved in shuntins.
Mr. C. F. Waddington explained that one reason why

d.c. had been adopted w^as that batteries could be used for
levelling up the loads on the peaks.
Mr. W. A. Chamen considered geared motors hopeless for

heavy continuous loads. The financial aspect of the whole
thing came as a bit of a shock to him.

*

Mr. A. C. Macwhirter pointed out that the author advo-
cated 1,500 volts, but in America 3.00O volts was adopted.
He considered standardisation was the one thing which ought
to be forced right home in railway -equipment.

. Mr. S. P. Haslam congratulated the author on the very fair
manner in which he summed up the disadvantages and advan-
tages of main-line electrification. Some of the disadvantages
appeared almost insuperable. He thought the author had
underestimated the mileage run by steam locomotives between
repairs, and he considered 100,000 miles a fail- figure.

Disuu.ssioN AT Liverpool.

The paper was first read and discussed at the Preston Sub-
Centre on January 5th, 1920. and at the Liverpool Sub-
Centre of the Nokth-Western Centre on March 15th. 19-20.

but was not then available for publication.
Prof. E. W. M.1RCHANT, chau-man of the Sub-Centre, pre-

sided, and said Col. O'Brien had referred to the fact
that, with electric trains, it would be possible to carry heavier
loads than with steam traction, because of the more even
distribution of the weight of the locomotive, but the speaker
had understood from Mr. Roger T. Smith's presidential address
that the largest exi>enditure in connection with electrification
was involved in the alteration of the " structure gauge." Mr.
Roger Smith niade out a strong case, on commercial grounds,
for the electrification of railways for goods traflic, and the
speaker thought that electrification for passenger traffic was
likely to come about through the greater comfort of the
passengers travelling in electrically-di-iven trains.
Mr. J. Shaw quoted a number of figures from his own

experience on the Mersey Railway of an average of three
years' workmg under steam and three under electricity on
the same line of railway. The consumption per ton-mile during
steam working was 0.453 lb. of coal costing 10s. per ton, and
during electrical working 0.436 lb. of slack at 8s. 9d. per ton,
which showed a saving of practically the 60 per cent, quoted
in the paper. The position of the motors and the horse-power
to be adopted were closely allied to the problem of design
and strength of the axles. Col. O'Brien stated that on the
Southport line the motor cars equipped with 150-h.p. motors
ran an average mileage of 170,000 miles before incipient signs
of fracture occurred. On the Mersey Railway they had re-
cently had the first broken axle since electrical working com-
menced 17 years ago. The majority of their axles were of
.\uierican manufacture, and the one which broke was one of
the few English axles which they had in service ; it was a
motor-car axle, and had run 650,000 miles, and the fracture oc-
curred between the running and the gear wheel. The sugges-
tion of making the gear wheel part of the running wheel
would appear to be worthy of serious consideration when
dealing with motors of large power, but it would probably
resolve itself into a question of whether it was cheaper to

spend money on running wheel replacements or axle replace-
ments. In the paper a comparison was made of the co^ts of
steam and electric locomotives, the figures being resjiectively

fiW) and i'1.500. but the speaker did not agree that that was
a fair comparison. A steam locomotive when put into service
had all the power to drive it. whereas an electric locomotive
required a power house and a proportion of the cost of the

, power house plant and distributing system must be added
to get a fair comparison of the relative values. The figures

given with regard to the life of the parts showed that under
electric traction the parts as they were designed 16 to 20
years ago had stood remarkably well considering there was
very little experience at that time. On the Southport line

they had 90 per cent, of their commutators in use. and on the
Mersey line there had only been one replacement in 19 years.

Their armatures were running about 131,000 miles between
rewinds and those on the Mersey line about 38(1,000 miles.

Mr. F. .T. Teago explained that Col. O'Brien's statement
about the maximum locomotive draw-bar pull was as it stood
questionable, because the maximum steam locomotive draw-
bar pull depended upon the throttle opening and the point
of cut-off. both of which were controlled by the driver. To
.'rvoid skidding it was unlikely that the driver would start
" all-out " and. therefore, it would be possible for him to

increase his draw-bar null for some time after starting. Col.

O'Brien's curves showed that the steam locomotive sustained

its draw-bar pull at high .speeds better than the electric loco-

motive did. That was probnblv due to the low centre of

gravity of electric locomotives in general, which tended to

make the vibration high, and caused a loss of adhesion; that,

however, w-as a point of mechanical design which was being
remedied. TTndoubtedly electric traction would, even in this

country. s\ipersede steam traction, and Col. O'Brien had
stated the rea.son clearly.

Mr. S. E. PovEV was of the opinion that the electrification

of main-line railwavs reouired earlv investigation. It would
undoubtpdiv come from the necessity for the conservation of

coal, and bcause electrification was cheaner th.nn the present

railway working; the elimination of smoke in the vicinit-^ of

locomotive sheds and large sorting sidings was a feature. The
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spring-quill drive would be necessary for motors of over 250

or 3(X> h.p.. but the use of the quill drive should be avoided

if possible, hence be was in agreement with the author that

the use of a number of '200 or '250-b.p. motors was preferable

to the use of a few large motors, 'llie author had used the

one hour rating in giving the h.p. of the locomotive, but

on continuous goods and expre.ss-passcnger services the con-

tinuous rating of the motors would have to be taken into

account. The conditions when working express-passenger or

goods trains was much less severe than a suburban high-speed -

jia.^.senger train service. The exiwrience already obtained of

the maintenance of suburban electric railways showed that

an electric locomotive could be designed to run continuously

in traffic for a week without any maintenance being required

or the necessity for it being t-;iken into the shed. He agreed

witli the author that the problem was now one for the traffic

departments to arrange passenger an<l goods services to provide

for continuous working of electric locomotives.

Mr. J. IIamilto.n' thought that the paper pointed to the

need for further progress botli in generation and application

before they could claim that electricity .should l)e the sole

motive power for railways. Taking the author's figures, nine

electric locomotives would do the work of twelve steam ones,

and assuming 15 units at the power station per engine mile,

liad the railways of England and Wales been run electrically

in 1913 it would have meant an annual output of approxi-

mately 6,000,000.(XiO units, with an average haul load on the

power station supplying them of the order of 750,000 kW.
Mr. L.\NU hoped that before very long they would

have electric traction all over the country. It was [perfectly

obvious that in spite of the difticulties of being able to show
the prospect of a financial success, the result always had been
a tinancial success. In putting forward a scheme of that kind,

electrical engineers w'ere much too diftident in makipg claims

for success.

Mr. L. C. F. Bellamv pointed out that they had heard a
lot about geared motors, and he regretted that time had not
permitted the author going more deeply into the merits of

the gearless motor, on the same principle as some locomotives

that had been operated with remarkably good results for

the past ten years on the New York terminal of the New
York Central Railroad. If, by the adoption of the gearless

motor they could eliminate gears, pinions, jack-shafts, and
side-rods, together with both armature and suspension bear-

ings, they ought to be prepared to make some sacrifice in

'the direction of extra weight of motor which would be neces-
.sary by reason of the comparatively low speed of the armature.
The speaker also compared some of the author's conclusions
with those of Messrs. Merz and McLellan, given in their

report on the electrification of the South African railways.

The author recommended (1) the third rail (with certain

exceptions) as a conductor, whilst Merz and McLellan preferred
overhead equipment; ('2) a line voltage of 1,.500, whilst Merz
and McLellan regarded 3,000 as the ideal; (3) raising the centre
of gravity of the locomotive, w-hilst Merz and McLellan
empha.sised the fact that it should be kept low.

Mr. ,T. W. AsTNEY said that it was highly probable that the
electrification of main hues would be on the third rail system
with d.o. at 1,.500 volts, whilst sidings, junctions, and probably
large stations on main lines, would be equipped on the over-

head system. That would necessitate electric locomotives,

itc, carrying both third-rail contact shoes and pantographs,
but the change over from shoe to pantograph current collec-

tion, to maintain continuity of current, presented no practical

difficulties. With regard to double gears on the main axles
which were now being tried to prolong tjie Hfe of the axle, the
speaker failed to see that very much benefit could be derived

,

from that arrangement. Presuming that axle fractures w'ere

due mainly to crystallisation consequent upon vibration being
suiierimposed upon the torsional stresses, then the clearance
and ultimate " backlash " in the gears was sufficient to allow
the torsional stresses to be effective, and as the vibrations
were always there, the life of the axle must approximately
remain the same.
Major C. I. Morris said that the problem of gears and

broken shafts appeared to occupy a large place in the discus-

sion, but no speaker mentioned the possible use of paper
pinions, or Citroen gears. Had they been tried'? Tho.se types
of pinions had been used with some success on rolling mill

induction motor drives, and the speaker imagined that the
case in point was somewhat analogous.
Mr. Rettie discussed electrification in general, more especi-

ally from the local point of view, antl also gave some interest-

ing facts relating to general features in the mechanical and
electrical equipment of main and .subux'ban lines. The follow-

ing gentlemen also took part in the discussion : Major C.4RR,

and Messrs. Holltdm and Bolton.
I,ieut.-CaJ. H. E. O'Brien, in replying, explained that

experience on the Lancashire and Yorkshire Railway ranged
from 600 to 1,.500 volts; the principal advantage in operating
at the higher voltage was due to the reduced arcing, both
in the contactors and the commutators, owing to the smaller
i-urrents dealt with. There w'as a .'slightly greater tendency
to flash over; generally it was improbable that the higher
voltages would involve either higher or lower maintenance
costs. Dealing with the o.^cillation of the locomotive, a long
vehicle w-ith a bogey at each end ran, he said, quite steadily,

but if the bogies were put close together and the weight of

the superstructure increased, a tendency to oscillate occurred.

and the bogie wheel base must be increased. As regarded
twin gears, the North-Eastern Co. used them, and after run-
ning 1(XI,(KI0 miles they were in excellent condition. How
tliey would affect the life of the axle would not be determin-
able till the mileage approached 30(J,000. Tliey did not use
any special steel for the axles on the Lancashire and York-
shire system. Many of those axles had run a much longer
mileage than that given as the average, but no doubt the
axles were somewhat on the small side. The conditions of

the South .Xfrican railways were different from those in this

country; in that case the length to be electrified would bo
several hundred miles, with traffic of comparatively small
density. The less the density of the traffic and the longer the
ili.>itance, the higher would be the most economical voltage,

but there was no advantage in a high voltage with the density
of traffic existing round London or Liverpool; higher voltages
for suburban services w'ere only required with a view to

ultimate main-line electrification. Mr. Povey had bgen
serving on a committee investigating the rating of motors;
the one-hour rating was an unsatisfactory l)a8is in many
ways, but at the moment it was their only standard of com-
parison. Tlie electric locomotive maintained its draw-bar
pull constant up to a predetermined point, dependent on tlie

gear ratio and the train resistance, in a way a steam IrK-onm-

tive could not. However, the actual horse-power of tin!

electric locomotive fell continuously after a certain point,

whereas the horse-power of the steam locomotive fir.'-t in-

creased and then decreased again. High acceleration did not
produce much effect upon runs that exceeded 4 miles in length,

init on a 'ine with dense goods traffic very often the runs
between stops were less than 4 miles long. With a modern
pi)wer station in which superheated steam was supplied to

high-speed turbines, the coal consumption with electric trac-

tion would be probably 0.25 lb. per ton-mile, whereas even
if superheaters were fitted to steam locomotives it would not
be less than 0.4 lb. per ton-mile, which confirmed the author's
figures showing that the substitution of electric traction

for steam locomotives would cut the coal bill approxi-
mately in half. The author's point was that so far as the
steam locomotive w'as concerned, no advance was possible

without increasing the structure gauge and if the Channel
Tunnel was built it would be nece.s.sary to enlarge the structure

Gauge to the Continental gauge. The Channel Tunnel was.
however, not built yet and, so far as electric locomotives were
concerned, the present structure gauges and bridges would
accommodate electric locomotives of the maximum power it

was practicable to use in this country.

REVIEWS.

.1 lluiulbook of Physics Measurements. By E. S. Ferry.
Pp. 484 ; 273 figs. New York : John Wiley. 1918. London :

Chapman & Hall. 2 volumes; price 9s. 6d. net each
volume.

^^'hat Kohlrausch's Handbuch did for German physics
students in the latter years of the nineteenth century, and
what Watson's text book of practical physics did in 1908 for

the English student, this handbook purports to do for tlie

present-day physics students in the American colleges. In
the words of the preface to volume one, " the aim of the
present work is to furnish the student of pure or applied
science with a self-contained manual of the theory and manipu-
lation of those mea.surements in physics which bear most
directly upon his subsequent work in other departments of

study and upon his future professional career." The book,
therefore, covers fundamental physical measurements, pro-

[lerties of matter, and optics, in Volume I, and vibratory

motion, sound, heat, electricity and magnetism, in Volume II.

Each of these sections consists of two parts. The first includes

definitions, a description of the apparatus and the general

theory of the methods employed ; in the second part of the

chapter each determination is described with special reference

to manipulation of the experiment and computation of the

I'esults.

.4n introductory chapter deals with general notions concern-

ing errors, degree of accuracy, methods of recording results,

and the use of graphs. Chapter 2, which occupies nearly 100

pages, treats of the principles of measurement and the pro-

perties of matter. The whole range of measuring instruments

from the metre-stick to the planimeter are first described,

followed by the balance and some notes on density, specific

gravity, friction, moment of inertia, elasticity, and viscosity.

Then follow-s a series of '26 experiments designed to illustrate

these properties.

The second part of Volume I is devoted to optics, and here

the same method of procedure has been adopted. Commenc-
ing with light-units, the various methods and standards of

photometry are discussed, followed by a brief treatment of

lens systems. Considerable space is given to the subject of

refractivity and refractometers, all the chief modern forms

being described and illustrated. While this full treatment is

amply justified l>y the growing industrial importance of such

methods of testing, the absence of specific reference to such

industrial uses except in rare cases is somewhat regrettable.

Diffraction gratings, .spectrometers and spectrophotometers are

then dealt with, followed bv a verv sound treatment of polari-

sation and saccharimetry. The subject of sugar scales is given
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a due share of attention, and particular stress is laid upon the
effects of fermentation and temperature in relation to the
determination of solutions contammg more than one form
of sugar.

The 2r5 experiments in optics include practical determina-
tions of illuminating power, candle power, constants of lenses

and lens systems, refractivities, wave lengths, colorimetry,

and sugar strengths. There are also 1(3 tables of physical
constants appended to Volume I.

Vibratory motion, sound, heat, electricity, and magnetism
are treated in Volume II along lines exactly similar to those
adopted in Volume I. The author rightly justities the impor-
tant place given to acoustical experiments by reference to the
utility of such work in the war, and chums that the selection

.» of the experiments in the heat and electrical sections has been
made with due regard to the determinations now demanded
by science and industry. In heat, the inclusion of flash, fire,

and cold tests of an oil, of fuel values by the bomb and gas
calorimeters, and determinations of the economy effected by
lagging steam pii^es is all to the good from the industrial

standpoint, while the Barnes constant flow method of deter-

mining " J " indicates the author's appreciation of modern
methods of performing time-honoured experiments. Quite a

feature of the section on heat is the clear treatment of the
apphcation of the radiation correction to ealorimetric experi-

ments.
Barely half of the second volume is left for the subjects of

magnetism and electricity, but there is little to be criticised in

the method of treatment. A few of the illustrations—such,
for example, as that of the outside of a standard cell—could
have been well spared to make room for more u.seful sectional
line diagrams, but this is a minor criticism. The experiments
appear to have been well chosen to illustrate the principles

uf the subject and to provide practice in using the chief elec-

trical instruments. A serious weakness, however, is the
meagre treatment of magnetic measurements; there is nothing
to justify the limitation of this important subject to two
experiments covering only ten pages in a course which includes
no less than 10 experiments in sound and '2.5 in optics.

While, apart from the above, there is little that is open
to criticism in the electrical part of the book, yet the impres-
sion left upon the reviewer is that the author is certainly less

happy in this subject than in the preceding sections, and
that he even bears some grudge against it appears to be shown
by the entire abisence of electrical or magnetic tables at the
end of Volume II. While very satisfactory tables of general
physical, optical, and heat constants are given, one looks in

vain for any tables of magnetic or electric constants.

This failure of the course to hold a true balance among the
sulijects is the only serious criticism we have to offer. In all

other respects these volumes are exceptionally sound, and
should form desirable laboratory reference books. Any student
who conscientiou,sly works through the course of experiments
will have performed a considerable number of tests and de-

terminations having a definite industrial value. Perhaps in

a future edition the author may find it worth while to extend
the electrical and magnetic side of his course, thus adding
to its usefulness. P. H. S. K.

The Mathematical Theory of Electricity and Magnetism. By
J. H. Jeans. Pp. vi-l-6'27; 178 tigs. London: Cambridge
University Press. Price 2^s. net.

This work, which tirst appeared in 1908. is too well known
to our readers to require any special description at this date.

A second edition appeared in 1911 in which was embodied
a great deal of the research work which had been made
known in the interval, and this is the edition with which
mo.st persons are now familiar. Tlie third edition, which was
issued shortly after the war broke out, contained the same
matter with a few additions, and now, after a somewhat
longer interval, the fourth edition has appeared. Our readers,
many of whom will be in possession of the work in its earlier

form, will be chiefly interested to know what fresh matter
is to be found in the book as it is now published, and will,

perhaps, not be surprised to learn that what mainly dis-

tinguishes this edition from its predeces.sors is a final chapter
on the Theory of Relativity. Indeed, this new theory hns
made such a profound impression on all branches of science
to which it has been applied, that no book dealing with the
mathematical a.spects of any of them would be complete with-
out an account of the modifications imported, when considera-
tions of relativity are introduced.
We are not here dealing with the general theory of rela-

tivity according to Einstein, which explains gravitation as a
property of space, but with the special theory of relativity,

in Einstein nomenclature, which embraces only co-ordinates
moving with uniform velocity. Prior to Einstein's discovery
the latter theory was the theory of relativity and the word
general prefixed would only have implied that the theory was
considered apart from any special application of it. Thus
Einstein was taking the validity of the development he con-
tributed rather too ranch' for granted when he appropriated
tlie word general to designate it. In the book under review
Kinstein's designations are ignored, and liis special contribu-
tion is, referred to as the relativity-theory of gravitation.

Those who have not yet acquainted themselves with the con-
siderations which have to be taken into account when electric

phenomena are examined from the point of view relative to

the beholder, cannot do better than apply them.selves to the
last chapter of Prof. Jeans's book. The matter is not simple,
and is here treated as briefly as is consistent with lucidity.
It is interesting to watch the phases through .which faun in
an sther goes m the minds of our leading writers on such sub-
jects. .\s is well known, the theory of relativity requires that
if there is an aather there must be as many Eethers as there
are observers, and each observer must carry his own ather
about with him. Now, since eaeh aether is co-extensive with
the universe, this is rather a hard doctrine. Mr. Jeans,
nevertheless, finds a way of thinking which makes such a state
of things less incredible. A number of persons might all see
whiit each one would take to be the same rainbow. In point
of fact each one would see a different rainbow—a bow differ-
ently placed according to his situation. By careful observation
and comparison they might discover that each saw his own
rainbow, but this would not show the rainbow to be an illusion,
becau.se if the rain stopped there would be no rainbow. And
what all see to be. or see not to be, simultaneously, cannot be
an illusion. Our author also appears to think that if the
theory of relativity is true, and its application to gravitation
is not true, the geoid. or surface of mean sea-level on the
earth, might be a gravitational equipotential for some one
velocity through the sther, but could not remain an equipo-
tential. as the earth's velocity through the aether changed,
owing to description of its orbit about the sun. So he deduces
that daily and seasonal tidal surges, which are not observed,
would ix'cur if the force of gravitation also were not subject
to the modifications which considerations of relativity impose.
" There seems no longer to be any room for reasonable doubt
that gravitational phenomena conform to the relativity con-
dition."

Finally, he places the hypothesis of relativity on the same
footing as the two other great dominating principles of physics
namely, the conservation of energy and the second law of
thermod.vnamics. We are inclined to think that the hypo-
thesis of relativity is even more firmly based than that
of the conservation of energy, since it reposes on the fact that
velocity is relative, and we cannot think otherwise, while
conservation of energy has been the slow harvest of experi-
ment. The se'cond law of thermodynamics, on the other
hand, is of limited application so far, because it is thought
not to apply to living tissue.

We may commend to our readers the fine style with which
the whole book down to its smallest detail is wrought.

Electrical Practice in Collieries. By Daniel Bdrns,
M.In.st.M.E.. Professor of Mining, the Royal Technical
College, Glasgow. Fifth edition. Pp. x-l-407; figs. 241.
London : Charles Griffin & Co., Ltd. Price 10s. 6d. net.

This book, which was first published in 1903. was intended
as a text-book for the use of students preparing for certificates
of competency as colhery managers, and the fact that it is

now in the fifth edition, shows how usefully it has fulfilled its

original purpose. It does not, of course, pretend to deal with
the latest developments in electrical engineering, or in the
details of mechanical construction of electrical plant; but to
the mining student who desires a knowledge of electricity and
electrical plant as applied to the various purposes of mining
work, including w'inding. haulage, pumping, and coal-cutting,

etc., we cannot recommend a better book. Among the
features of the book are the fully worked out numerical ex-
amples of the various problems and a set of questions and
answers at the end of each chapter. Some of these will be
found useful not only to the mining student, buT; to the elec-

trical engineer who may have mining problems connected with
haulage, winding and pumping operations to deal with.

The present edition, however, does not differ greatly from
previous editions, the illustrations mainly showing old or
even now obsolete machines, but, as the author points out in

his preface, these, are mainly retained to show the develop-
ment in electrical plant that has taken place in recent years.

We question, however, whether this is of benefit to the
student, and we think it would be much more to his advan-
tage if the book were brought more up to date. We doubi, for

instance, whether any engineer to-day would secure a motor or

dynamo with Lewis bolts run in with " sulpher " or even
lead, or whether it would be possible to find any incandescent
lamps fitted with " loops " in preference to the ordinary
bayonet joint holder, and we question whether an.v motors are

to-day in mining work driving machines with either ropes or

belts and least of all with " raw hide " belts. Otherwise the

book is excellent for its purpose, and we have no hesitation in

recommending it to students seeking general information on

mining electrical practice, as it deals with every application of

electricity from winding machinery to shot-firing.

T. C. F.

An Argentine Wheel Contract.—The Argentine Stat^

Railway baa awarded a contract to Krnpps, of Germany, for

10,000 laminated steel car wheelB. The price is iCx'e

Argentine prold pesos for each wheel, delivered. The German
corporation agreed to deliver 200 wheels per week, besinEing in

August. Seventeen companies competed for the contract, bids

being received from the United States, the United Kingdom, and
other countries.

—

Renter' a Trade Serrice {Bu&aoi Aires).
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NEW PATENTS APPLIED FOR, 1921.
(NOT YET PUBUUHUD.)

Compiled tjprci^ly lor this journal by MtbSKs. SErtoN-JoNti, O'Diu. akd
ST«rH«MS, Chartered I'alcm Ajjcnls, 28j, Hiijh Holborn, London, W.C. 1.

Mcli<n)olil;m-\ick>rs LlcclrkalC.rri). •' Dirc'Ct-currciU gkclric iiiotoi

Co., Ltd., and R. J Uulkr. Mmh 1st.
6,W0", • Appjratu!. lor remote control ol electric motor lamps, .Ve." L.

K.lidorn. March 1st.
'

(>,815. '• Klectric transformer voltage-reijulators." U. i homas and li.
Jhomas. March 3nd.
C.HM. • Electric starters and cut-outs lor electric lighliny plant cmployinu

combustion cncmes." C. C. Garrard, A. H. Kailint; and W. Wilson. March
2nd.

6,867. •' Overhead aerial control." G. Bcnnic. March 2nd.
(i,«(J8. ' Llectrical apparatus for distant iniliealion of inovemcnls ol rotat-

able shafting, ic." H. .Mechan and Mechans, Ltd. March 2nd.

I'S' ' ' •^I'^Phone transinilters, microphones. Jtc." S. Hockly. March 2nd.
O.tRll. Lanterns, &c., (or electric lamps." D. J. Duncan. March 2nd.
(i.Safi. " Electric device for heating liquids, ic." H. J. Preston. March

0,912. " Electrkally-heated melting, &c., furnaces." Morgan Crucible Co.,
• Ltd., and C. W. Speirs. March 2nd.

b

6,1)17. " Electric switches." W. A. Coatcs (Westinghousc Electric and
Manufacturing Co.) and Hktropolitan-Vkkers Electrical Co., Ltd. (Westing-
house Electric and Manuf.icturing Co.). March 2nd.

6,!I28. " Means for electrkally controlling ignition of inlernal-combuslion
engines." J. R. Charnock. M.i.rch 3rd.

t),D4«. "Combined electric fan and radiator." J. George and \V G H
Morley. March 3rd.

0,S42. " Electric lamps for road vehicles." J. Roberts. March :ird
6,976. " Electric lamp locking-ring." A. Everett and W. Goodwin. March

3rd.

6,996. " Electrical transmission systems." A. M. 'i'aylor. March 3rd
6,998. " Using energy given oB from the magnetk poles to suppiv power

for machinery, ic." H. Parkes. March 3rd.
" • ' .

7,(J06. " Shade (or semi-indirect clectric-lighl fittings." S. D. White and F
Winslanley. March 3rd.

<» fc or.

7,013. •• Cooling dynamo-electrk machines." H. A. Carney and H. M.
Lacey. March 3rd.

7,019. " Electrically propelled vehicles." J. P. Kemp. March 3rd.
7,021. " Electric lamp holders." Compression Starter and SwitchL'ear Co

Ltd., and R. Lomax. March 3rd.

I'^rli-
" Wireless telegraphy." G. M. Wright. March 3rd.

<,033. " Electric motors." A. Rava. March 3rd.

.M.ireh^rd
''''=''"'°P'"'"''= signalling and advertising apparatus." A. Rava.

„"','!'?' ' M='"u'-'>eture of electric cables (or conveying energy." L. N.
Reddle (Soc. Pirelli & Co.) and Soc. Pirelli & Co. March 3rd

7 036. "Electricc-ibles for conveying energy." L. N. Reddle (Soc. Pirelli
& C o.) and Soc. Pirelli it Co. March 3rd.

i^n^l' ", ^'""'if- ",!'''? '" ""^'eying energy." I.. N. Reddk (Soc. Pirelli
& Co.) and Soc. Pirelli & Co. March 3rd.

7,052. "Electric fuses." H. J. Fuller. March 4th.

I'fl- !! ^'f'V''"''''?
t^lectrical temperature alarm." H. Demaine. March 4lh

j' ??• « H'.fi^, "S'^'j-n" conductors." British Thomson-Houston Co.. Ltd.,and H. \V. Taylor. March 4th.

rJ/^"- J'»''V"l,"'°'°''
<:°""-ol ''.vstems." British Thomson-Houston Co.,

Ltd., and H. C. Hastings. March 4th.

i,"."'^",'. "^'^Tu'
"'''' '•""wyo'-s." W. J. Adan and G. Craddock & Co.,

Ltd. March 4th.
'

7,124. "Sparking plugs." B. .Scherer. March 4th.
7,134. " Device for recording number of telephone calls " H 4 1 enns

March 4th.
.....

1918^^' " ^''^'''"''='°"-" '• Szarvasy. March 4th! (Hungary, February 15th,

'''^J*' V ''^''V^y
signalling apparatus." Automatk Telegraph Manufactur-

ing Co., Ltd. March 5th.

l'^'
" ^''-''^''O'ys's o' brine." J. J. Collins. March 5th.

.,J01. Protective arrangement for high-voltage insulators lor electric pre-
;ipitating mstallalions." Sicmens-Schuckcrtwcrke. March 5th. (Germany,
March 9th. l')20.)

7,205. " Distributing brush holder for magr
Salmson (Systcme Canton-Unne). March 5th. (Fr,...^^, ...„.^., ., ,„ i„u

7,216. "Telephone systems." .'\utomatk Telephone Manufacturing Co
Liifnni;,rif- PI,..-,,-;., f^^ \ Afl U c.u *» '

Soc. des Mote

(Automatic El«-trk Co.). March 5th

^
7,220. " Devices for legistering teleph.

-td.

alls

7,226. " Electrk light
th.

^

7,241. " Electrk Bene

W. H. H. Green. March

urs for bicycles, S:c." X. Bullinger. March

J. M. Torrance and J. W. Torrance. March

l^f<,i !!
Ekctrk blasting caps." A. L. Oliver. March 7th.

7,JH5. High-tension electric condensers." P. Bunet. March 7th, (France,

7,287. " Sparking plugs." B. B. Weatherill. March 7th.

7,i'' iw "^'"c!™
"-'•^'.vs." Metropolitan-Vkkers Electrkal Co., Ltd. March

7th. (United States, Mav 4th. 1920.)
7,294. " Electric burglar alarms." J. Becker. March 7th.

y.'' J-~ i'
Electro-deposition of metals and resulting products." C. P. Madsen.

March /th.

7.303. " Earthing and bonding clip for electric circuits " C J H Stevens
March 7th.

j-

7.304. " Reversing contactors," A. West and A. West & Co., Ltd. March

C. F. Dufaux and E. C. R. Marks

and Rehiy Automatic Telephone

7th

•,307. ' Magneto-electric machii
(Dufaux). Mafch 7th.

7.325. " Telephone systems." F W Da
Co.. Ltd. March 7th.

7.326. " Tekphone cxohanges." G. H. Bryant, B. B. Johnson and Relav
Automatk Telephone Co., Ltd. March 7th. .

.

"

7.327. "Telephone systems." Relay Automatk Telephone Co., Ltd., and
F. M. W.ird. March 7th.

7.328 " Telephone exchanges." B. B. Johnson and Relay Automatic Tele-
phone (_o.. Ltd. March 7th.

7.339. "Telephone exchanges." B. B. Johnson and Relay Automatic Tele-
phone Co.. Ltd. March 7th.

7,330 " Telephone systems." B. B. Johnson and Relay Automatk Tele-
phone Co., Ltd. March 7th.

7,331. " Magnetos." L. Arnal. March 7th.

./'^^•- r ^'''*'"' telegraphy and telephony." H. St. J. de A. Donisthorpe.
March 7th. ^

7.340. " Safely apparatus (or electrk tramcars, &c." S. H. Trippe. March

7.343, " Electric lighting from dynamos, magnetos, &c." F". H Farier
and Villkrs Engineering Co., Ltd. March 8th.

i^'-^f- ".,"'''",'''*'.!, ^'""''^ gas-testing safety lamp." J. Evans and R. C.
Hayden. March 8th,

7.3S1. Self-regulating dvnamo-elec'tric machines." Brolt. Ltd., and W
Holt. March 8th.

7,410. " Eleelrk measuring-inslruments." F. Holdfn. March Sih.

n'.: ^'-.""r""'' --'P^ali'Pg »"'' .tflegraphing .systems with amplifiers."
Deutsche Telephonwerke Ges. and H. A. Gill (Deutsche Telephonwerke Ges.)
March 8th.

r ;.

^,''*'^o u
''',?."" °' •''^ctrolytically separating chromium." E. Liebreich.

March 8th. (Germanv, March 8th. 1920.).

= „H*PhTi"'''''wl; 'i?' ^^T^'"
=«i'chboards." H. C. Bailey and Johnson

and Phillips, Ltd. March 8th.

9th.

)39. " Sparking plugs, &c." E. V. Murray and II. H. Murray. M.mh

7.549. " .Apparatus <or testing sparking plugs.'' H. H. Sharpe. March »lh.
7.551. " I'elephoiic exchange systems." Western Elvctric Co., Ltd. (Wcslcrn

Electric Co., Int.). March 9lh.

7.558. " ignition (or internal combustion engines." British Thomson-
Houston Co., Ltd., and A. P. Young. March 9lh.

7.559. " Electric power transmission and braking sysleniK." British Thoin*
sun-lluustun Co., Ltd. (Genural Electric Co.), and General Electric Cu. March
9th.

7.560. " Electrkal navigation of ships." Signal Gcs. March !»lh. (Ger-
many, March 12lh, 1920.)

7.561. " Electrical navigation ' u( ships." Signal Ges. March 9th. (Ger-
many. March 12th, 1920.)

7,671. " Loud-speaking telephone." Siemens & Halske Akl.-Ges. March
9lh. (Germany. March 9th, 1920.)

7,573. "Spaiking plugs." C. S. 'Ihun. March 9th.

7,.184. " Means for automatically varying resistance of electric circuit."
E. D. Peters and Thames Paper Co., Ltd. March 9th.

7,591. " Electrically-propellcHl vehicles." J. E. Hamilton and Industrial
Appliances, Ltd. March 9th.

7,593, " Electrically-driven ploughs." .N. Kousnelzoll and G. J. Sleinheil.
March 9th.

7,596. " Electrical condensers." H. W. Sullivan. March 9lh.

7,606. " Electrk lamps." C. H. Clarke and W. E. Wcckcs & Co. March
lOth.

7,677. " Electrical heating devices." J. H. and S. M. Carincan. March
lUlh. (United States, March 13th, 1920.)

7,078. " Electrical measuring devices (or polvphase circuits." Melropolilan-
\ ickeri Electrical Co., Ltd. March lOlh. (United States, March 31st, 1920.)

7,684. " Telephone transmission systems." Western Electric Co. Ltd.
(Western Electric Co., Inc.). March 10th.

7,692. " Electric signalling along conductors." B. Davics and Eastern
Telegraph Co., Ltd. March 10th.

7.698. " Loud-speaking telephones." Siemens & Halske Akt,-Ges. March
10th, (Germany, March 10th, 1920.)

7.699. " System of connection (or twin-cored connecting leads in telephone
installations." Siemens & Halske Akt.-Ges. March 10th. (Germany, April
15lh, 1920.)

7,703. " Commutators lor dynamo electrk machines." W. B. Savers.
March lOlh.

7,712. " Electrk arc lamps." G. Gchlholl and Optische Anstall C. P.

Goerz Akt.-Ges. March lOlh..

PUBLISHED SPECIFICATIONS.
numbers in parentheses are th

printed and abridged, and all

>se under which the speciticationi will b«
absequent proceedings will b« taken.

ISXT.
3,.i83. " Galvank cells." R. Schuster. .March 12th, 1917. ll'>S,911.)

1919.
17,208. " Method for receiving wireless signals." E. H. Armstrong. Detcin-

Ur 30th, I!il8. (137,271.)

19,358. "Sparking plugs." W. A. Jones. August 6th, 1919. (158.919.)

20,219. " Electric couplings." Etablissements Belin. August 16th, 1919
(France, March 8th, 1919). (140,047.)

21,244. "Means for detecting proximity of submarine cables, particularly
for guiding ships or for locating faults or breaks in the cable." J. C. Manson.
August 29th, 1919. (158,923.)

23,510. "Aerial systems employed in wireless signalling." C. S. FVanklin.
September 24th, 1919. (158,927.)

:i4,399. "Electric and mechanical couplings or connectors." G. Suckling.
October 6th, 1919. (158,930.)

24,033. "Thermostats." H.H.Grundy. October 8th, 1919. (158,931.)

24,715. " Insulating means for electrical' apparatus." Biitish Electric Irans-
former Co., Ltd., and J. Koothaan. October 9th, 1919. (158,932.)

25,085. "Electrical heater." B. Thomas and E. Thomas. October 14th,

1919. (158,938.)

25,509. " Electrical commutators." R. S. Dahl. October 17th, 1919 (Con-
vention date not granted.) (133,973.)

23,009. " Core stampings for dvnamo-electric machine armatures." A. W.
Tonikins. October 18th, 1919. (158,954.)

27,472. " Ekctrk trackless tramwav cars." G. A, Bishop and R. A.
Chadwick. November 7th, 1919. (158,962.)

28,031. " Fluid current motors." H. G. Llovd and (-'. A. Spon. November
12th, 1919. (158,974.)

28,087. " Telephone receivers and ear-pieces therefor." R. L. Murray and
Telephone .Manufacturing Co.. Ltd. November 12th, 1919. (158,978.)

28,154. " .\pparatus for electrical treatment of gases." A. Mond (Inter-
national Precipitation Co., Inc.). November 13th, 1919. (158,982.)

28,369. " Electro-magnelk relays." Automatic 'Jclcphone Manufacturing
Co.. Ltd., and A. E. Hudd. November 15th. 1919. (158,994.)

28,383. " Holders (or electric lamps." T. H. A. Brown. November 15lh,

1919. (158,996.)

28,390. " Electrical heating devices." M. S. Parnell-Smitli. November I5lh.
l:il9. (158,997.)

28,491. "Aerial systems for wirekss signalling." C. S. Franklin, W. J.
Picken, and J. G. Robb. November 17th. 1919. (159,003.)

29,400. " Elector condensing apparatus." A. E. L. Scanes and Metro-
politan-Vickers Electrical Co., Ltd. November 25lh, 1919. (159,034.)

,,0,215. " X'ariable-pressure control (or circuits operated (rom batteries and
iiihcr multiple unit sources." L. -Murphv and Edison .Accumulators, Ltd.
December 3rd, 1919. (159,055.)

:J0,479. " Cooling or ventilation of dvnamo-electric m.lchlnes." G. Schroc-
dir. December 5th, 1919. (159,061.)

:i0,680. " Collectors of electric locomotives," Sir J. A. F. .Upinall. Decem-
ber 8th, 1919. (159,063.)

30,941. " Devices for securing electric fittings and the like." G. H. Scholes
and E. A. Claremont. December 10th, 1919. (159,070.)

31,651. " Electrical signalling and indicating devices for ships and other
vessels." R. S. O'Neil. December I7th. 1919. (159,077.)

32,060. " Telegraph and telephone insulators." Tavlor, TunniclifT & Co.,

Ltd., and E. D. M. Scrivener. Doceniber 22nd, 1919.' 1159,078.)

isao.
1,821. " Electrk switches." L. Moser. April 19th, 1919. (142.076.)

1.966. " Electric switches." L. Moser. January 21st, 1920. (Addition lo

142,076.) (159,087.)

5,435. " Controlling de\-ice for rolarv electric switches and the like."
Landers, Frarv & Clark. November Isl! 1918. (139,475.)

7,867. " Electrk light distribution devices, decorative plaster work, and the
like." C. G. Smith. March 17th, 1920. (159.100.)

8,081. " Production ol electric oscillations." Western Electric Co., Ltd.
June 4lh. 1917. (140.449.)

13,700. " Electro-magnetk switches," Igrank Electric Co., Ltd. (Cutler
Hammer Manufactui-ing Co.), May 18th, liHO. (1.59.111.)

13,767. "Improvements in electriealK-heated articles to avoid dani:igr
ihrough overheating." G. H. Lofts. \iav 19th. 1920. (I59.n2.)

19(165. "Arrangement for the electrical long-distance control of the vaK..
gear of a hvdraulic gun-pointing gear." F. 'Krupp .\kt.-Ges. November
27th, 1916. (147,126.)

23,899. " Telephone and like circuits." We.stern Electrk Co., Ltd. (Western
Electric Co.. Inc.). November 27th, 1919. (Divided application on 155,698,
addition to 153.698.) (159.122.)
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A UNITED STATES SUPERPOWER
SCHEME.

[40

Elsewhere in tliis issue we give an abstract of

the progress report of the "" .SuperpoAver Survey "

which is acting under the Geological Survey of the

United States in investigating the Boston-Washington
industrial region; as we recently explained, the object

of this inquiry is to secure '' a larger supply of cheaper
power "—precisely that which was outlined by our Coal

Conservation Committee, from which has sprung the

Act of 1919. The data so far obtained, and the pro-

posals of the Survey, present features of great interest.

As in our own case, enormous economies are fore-

shadowed from the operation of the scheme of centralised

generation and interlinking of generating stations

throughout the area under consideration, which is com-
parable in size with Great Britain, and much larger

than England and Wales. The electrification of rail-

ways in the area to the extent of one-third of the mileage

is expected to make an annual saving of six million

tons of fuel, and to yield a return of 1-1 per cent, on

the capital cost. At least as much coal would be saved

by the increased industrial use of electricity, and nearly

as much more of anthracite by electrifying the mines.

The existing central stations consume on the average

2| lb. of coal per kWh ; it is estimated that this could

be reduced to If lb., effecting a saving of four million

tons of coal. The total power requirements in

1930 are expected to amount to 48,000,000,000 kAVh a

year, of which three-quarters will come from the

''superpower system," but even in the United States

only a quarter of this can be got from water power, so

that economy- of coal is a fundamental consideration.

The legislative Acts which will be required are outlined

in oUr abstract, from which it will be seen that " new
capital is the keystone of the project, but the public

demand is its foundation." The idea is to form a

superpower company supported by the existing supply

authorities in the first instance, and by public sub-

scription for the remainder. Arrangements are con-

templated which will ensure that the consumer shall

benefit by the increased efficiency resulting from the

operation of the scheme, while the company will have

freedom of action, and a liberal rate of remuneration,

any excess above a specified rate being shared with the

customers. State regulation of charges will continue

without modification.

It will be .seen that the plan goes further than any-

thing that we have contemplated in this country. It

does not mention Electricity Commissioners or Joint

Electricity Authorities—it goes straight to the root of

the problem, places dependence " on the incentive of

private initiative to lower costs," and provides for the

incorporation of a single company to work this vast

area as one undertaking ! It confidently fixes a pressure

of 250,000 volts for the transmission of energy over.

distances exceeding 200 miles, and half that pressure

within the area. Here, on the other hand, we are

cautiously splitting up the country into thirteen or

more areas which, in comparison with the Atlantic Sea-

board scheme, are mere parishes, and we are hoping to

place these areas under the control of as many separate

communes, "plus the Electricity Commissioners—but, so

far. our hopes have not shown much prospect of realisa-

tion, for even the first authority has still to be born,

and we are beginning to fear that after all the travail

it may prove to be still-born. Are we on the right

track ?

Some additional light was thrown on the American

1] D
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proposals by the cliairiiian of the Superpower Survey

in an article published by the Electrical World on

January 1st, 1921. Adopting the form of question

and answer, he there stated that the new stations might

be of tiie order of 300,000 kW each; a station which is

now being built in New York City is expected to'produce

the kilowatt-hour for 17,000 IB.th.u., and that will

be suitable for inclusion in the scheme, but stations of

lower efficiency will be used only on peak load, when
the efficiency is of less consequence than the capital cost

]per kilowatt. In brief, the functions of the superpower

system are twofold : liy forming " a great economic

|iool of power," to elTcct (a) the reduction of the cost

of a kilowatt; (b) the reduction of the cost of a kilowatt-

hour. This is a concise and telling form in which to

last the problem which we also have before us. The
network maj- consist of a " ring bus " connecting the

various centres of generation, and working at 110,000

volts, but it is not expected that one generating station

will supply power to another; they will supplement one

another, and the sub-stations will form the clearing-

house for that purpose. A central control system under

the charge of a load dispatcher will be necessary. The
Survey has received the most hearty co-operation from
the public utilities, railways, and industries in the area.

We make no apology for devoting so much attention

to this subject ; it is by far the most important matter

liefore the electrical world in this country at the moment,
and is likely to remain so for months and years to come.

.\ny guidance that we can obtain from abroad that may
help us in arriving at the right solution should be

heartily welcome, and we must recognise that the supply

of electricity in many respects has been more highly

developed in the United States than in this country.

The outstanding feature of the question here is the

dominating position of the municipal or communistic
element, which is practically absent from the American
problem. We are not concerned to discuss the ethical

or' economic aspects of this subject—the question is

whether it is possible to carr}- out the desired develop-

ment and expansion of electricity supply under that

regime; so far as the Electricity District Inquiries have

]irogressed up to the present, the indications are un-

favourable, and we must focus our attention most closely

upon the matter with a view to directing our course

into the path that will lead to a successful result.

An interesting question has been
The Freedom raised in our " Correspondence "

of the Press. columns with regard to the discussion of

the technical merits or demerits of

specific materials or apparatus in those columns; on the

one hand, we have been taken to task for permitting such

discussions, and on the other, our action has been

warmly supported by our readers. We agree with the

latter that a very important principle is involved in

the question, a principle which lies at the very founda-

tions of the " freedom of the Press " which is so highly

prized in British journalism, and our readers may rest

assured that we shall not suffer that principle to be

infringed in the smallest degree. In this respect we
act in the capacity of trustees on behalf of the public

;

our first consideration at all times must be, as it always
lias been, the welfare of the nation in general and of

the electrical industry in particular, and while we make
no claim to infallibility, we must be guided by our own
judgment in pursuing that aim.

On some occasions, with that principle before \is. we
have held it to be our duty to withhold from pnBlira-

tion letters which undoubtedly were calculated to in-

flict serious injury upon British industries. To pub-
lish every communication that reached our hands, with-

out discrimination, would be to betray our trust. But
criticisms of technical devices, made in good faith, fall

in a different category, and discussions of this kind
undoubtedly make for good. That this is recognised
by manufacturers generally may be inferv?4 frorn th§

fact' that objection on their part is almost unknown in

our long experience.

Needless to say, nothing is fartiier from our thoughts
than to inflict injury upon any individual or hrm ; on
the contrary, if the subject under discussion is meri-
torious, the fact is sure to be brought out, and if it is

defective, the sooner the maker realises the nature of

the defects the better for him, as well as for his cus-

tomers.

The death of Dr. Ironside Bruce, late

Protection for radiologist to the Charing Cross Hos-
Xray Workers, pital, due to exposure to X-rays cul-

minating in blood exhaustion, has
callccl forth :i ileniand for an expert inquiry concerning
tlic action of the rays upon the human body, from Dr.

iiobert Knox, president of the Kontgen Society. In a

letter to I'he Times, Dr. Knox mentions the formation

of a committee consisting of eminent physicists, physio-

logists, and radiologists, with a wide scope of investiga-

tion, which he places under four heads:—
1. The changes induced in tissues by X-rays, and

jiarticularly the effect on the blood changes.

2. The properties of the X-rays and the best means
of controlling their action.

.3. The equipment of X-ray and electrical departments
with a special view to the protective measures employed.

4. Recommendations for the guidance of the assistants

in those departments, particularly dealing with the

hours of work and the need for fresh air and change.

In addition to this inquiry, Dr. Knox advocates the

institution of co-ordinated research work. He acknow-

ledges the very valuable services of individual w-orkers,

which, however, have barely enabled us to hold our own
in the advances made since the discovery of X-rays.

What is needed is a fully-equipped institute for the

purpose, generously endowed for research in the three

divisions of the field—physical, technical, and biological.

As an outcome of the work of such an institiite, means
for protecting human lives from the harmful effects of

the ravs would be devised. Dr. Robert Knox concludes:
" Surely it is our duty to put in action at once the

steps necessary to help towards the achievement of this

end," and in view of the large number of men who
have suffered mutilation and death in their attempts

to add to the sum of knowledge of X-rays and their

application, we earnestly hope that Dr. Knox's appeal

will not remain unheeded.

A NEW agreement between the Paris

Electricity City Council and the Compagnie Parisi-

Supply in Paris, enne de Distribution d'Electricite has

now been approved by the former, and

the latter's concession has thereby been prolonged from

June 30th, 1940, to the same date in 1944. In future

the financial risks of working by the company will be at

the charge of the City, although the latter will have

the power to fix the supply prices in order to meet the

high cost of fuel and labour and of new works. The

pre-war tariffs of f>0 centimes per kWh for lighting and

30 centimes for power supplied on the low-pressure

system will remain the basis tariffs, but they will be

periodically revised according to index figures for coal

and wages which have been established. The sum of

1,700,000 fr. per anntmi which the company had to

expend on new works will also in future be paid by the

City, which will recover the amount £rom a "works

fund " to be created by means of a levy on the com-

pany's receipts. At the same time the agreement

modifies the share of the City in the receipts and the

profits. The levy on the company's income, which

ranged from 10 to 25 per cent, of the gross receipts

formerly, will amount in future to 25 per cent, of the

receipts calculated at the old tariff for lighting, 10 per

cent, on the same receipts for power, and 5 per cent,

on the receipts appertaining to the index numbers for

coal. On the other hand, the City's share in the profits,

which formerly increased with tlie latter up to 40 per

cent., will now be at the uniform rate of 40 per cent.
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TUBE TROUBLES IN WATER-TUBE BOILERS.

By J. CAUTHERY.

In a perfectly designed and constructed boiler

•.vorked under ideal conditions as regards feed water,

firing, and supervision, there should be no tube

troubles. Such a happy combination of conditions is

rarely if ever to be found in practice, but in most
cases tube troubles can be materially reduced, if not
entirely removed, by attention to the advice given
below.

Defects.

Local Bulging.—This almust
always occurs in the row oi'

tubes nearest the fiie, but
rarely in the second or other
rows. The bulges are usually

of ."^niall area, from 1 to 1-5

square inches, and occur on the
undersides or front sides of the

tubes.

Cadses.

Perforation.—Usually a small
puncture at the apex of a bulge
when the material has been
thinned by repeated stretching
until it is too weak to with-
stand heat and pressure.
Sometimes perforation takes

place without bulging as. for

example, when perforation is

solely duo to corrosion.

Rupturr or E.cplosion.—In
these cases the tube is rent
open, and a gap formed, some-
times of large dimensions,
through which the contents of

the boOer rapidly escape.

These ruptures are a soui'ce

of danger to those about the
boilers. The Board of Trade
expect these occurrences to be
ri'i orted to them under the
" Boiler Explosion Acts."

Uverheatiug, due to the following causes
either singly or in combination :

—
(o) and (6) Scale and Deposit.—Scale and

deposit composed largely of carbonates, and
magnesia lime salts, are the most likely to

cause overheating, because they make a very
compact non-conducting medium in the trans-
mission of heat.

(c) Grease.—It has been proved that grease
amounting to as little as one-tenth of I per
cent, in scale or deposit may send up the tem-
perature of plates and tubes several hundred
ilegrees.

Steel rapidly softens after about 5.50 deg. F.

((/) Excessive density where the water in

the boiler contains material proportions of

salts or other matter in suspension.

(c) Steam " Pocketing."—Where circulation

is defective steam pockets may occur in the
tubes nearest the fire under severest condi-
tions of firing. This is particularly liable to

happen with some types of boilers.

(/) Hard Firing.—When any of the condi-
tions referred to under a, b, c, and d exist,

hard tiring becomes a serious factor in con-
tributing to overheating.
Where tubes are clean and free from grease,

and the water is not dense, and the circula-

tion is good, a boiler may be very hard fired

without the tubes suffering.

{a) Overheating from the causes enumerated
under bulging.

(')) Corrosion internally due to acid, or ex-
cessively alkaline or aerated feed waters.

(() External corrosion due to dampness.

(i() ( )verheating from causes descrilied under
Liulging.

{h) Partial or complete stoppage (if circula-

tion in the tube due to accumulation of de-
posit.

This has been the cause of many tube ex-
plo.'-ions, and is often overlooked by investi-

gators.

Failure of weld.

(ff) I'aulty tube due to material being of

uneven thickness nr laminated.

Remedies.

Remo\i' the tubes when bulging reaches
i in. down.

Preventive measures:—
(a) More frequent cleaning of tubes.
(b) Better softening of feed water.

(c) Grease.—Prevent access of oil to the
boilers in any appreciable quantity by more
efficient degreasing. preferably done by com-
bined coagulation and filtration methods. If
such a plant is already in use see that there
is a proper supply of chemicals, and that the
filtering material is suitable and in good con-
dition. Test deposit for grease occasionally;
always when any bulging occurs.

id) Keep down density by sufficient blowing
down.
Test density periodically by salinometer or

fit boiler with a Porter densimeter gauge,
which shows the density all the time.
The den.sity should not exceed 2/32nds as

.shown on the salinometer.

(e) Should bulging .still occur after eliminat-
ing all possible sources of tube trouble as above
advised, the choice then lies between reducing
the rate of firing or bearing with the tube
troubles, or putting down extra boilers.

(a) Perforation requires replacement of

tubes.

If the perforation is due to bulging take
preventive steps already advised.

(b) If due to internal corrosion consult best
authorities as to prevention by suitable treat-

ment of feed water.

(c) If due to external corrosion find out
cause of dampness, and prevent it. Some-
times it is due to steam jets or excessive mois-
ture in fuel, or with oil firing to moisture and
sulphur in fuel.

(a) Prevent overheating.

(b) At cleaning times see that cleaners are

pu.shed right through tubes to back or bottom
ends. • In boilers of the upright tube tyjie

cleaners sometimes brush scale and deposit

down the tubes, and there is danger of block-

ing the tubes up. especially bent tubes. With
header types of boilers deposit may not be

pushed out of the tubes at the back ends, and
there is the greater chance of this should the
back header caps not be removed at the clean-

ing time.

(c) Lap welded tubes were used to some
extent during the war. The failure of lap

welds from defective manufacture rarely oc-

curs, however, apart from some contributory
overheating. There is now no necessity to

use other than solid drawn tubes.

(d) This is fortunately of extremely rare

occurrence. The only safeguard is careful in-

spection at the makers' works or before in-

sertion in boilers.

" Hogging." — This defect
consists of the arching of the
first, and sometimes the second
row of tubes over or in front
of the fire.

(n) Hogaing. general
shght overheating.

y due to repeated (a) Remove causes of overheating where
possible, and where " hoaging " reaches about
half the tube diameter from the straight re-

place the tube.
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Defects.

Sagging.—The tubes usually

bend downward in the case of

diagonal or horizontal tubes,

and forward in the case ot ver-

tical or nearly vertical tubes.

Sometimes they also bend side-

ways.

Blisters.—SwellinRs on tubes,

Renerally in vicinity of lire,

having appearance of bulges.

Causes.

(a—e) Sagging.—^Overheating due to the low
water, or to firing the boiler without any or

insufficient water in it.

(0) Blisters are due to laminated material.

i.e., to it being in layer or layers and not homo-
geneous, niis defect is covered by the pre-

sence of impurities in the body of the steel.

Overheating occurs at this point from mter-
rupted tran-smissiou of heat and the layer

nearest the fire swells and shows the appear-
ance of a bulge. A blister can generally be
differentiated from a bulge by the spring back
of the hammer on testing.

Kemedies.

(a) Frequent testing of water gauges.

(()) Have a good light on the water gauges.
(c) Have all water gauge passages opened

and cleared at stoppages.

id) If any low water alarm is attached, see

that it is in order before closing up boiler, and
test occasionally when working. .

(c) See that the blow-ofl valves aire closed

and tight before starting up.

a. Unless the blister l)e a thin one. say, m.t
exceeding ]/3'2 in. full, fh» tube requirco
renewal.

A METHOD OF CHARGING FOR IDLE CURRENT.

By C. Q. CARROTHERS.

The present increase in the demand for a.c. supph* by

every description of power user has convinced most

power supply companies that if they are to make as

good use of their stock as before, it is necessary that

means of inducing consumers to take their supply at

a high power factor should be devised. It is now a

matter of common knowledge that the transmission of

power at a low power factor demands unnecessary ex-

penditure in new mains and limits the possibility of

connecting further consumers to existing mains. There

is also an undue waste of power through carrying

needlessly heavy current for a given power, the cost of

which varies inversely as the square of the power fac-

tor. Beyond these widely appreciated effects of a low

power factor, there is now a disadvantage not hitherto

encountered. The amount of power which is being

linked together on the larger systems demands that

stations operating in parallel with each other, or even

the different bus bar sections of one large station, should

not be coupled directly, but should be coupled up through

current-limiting reactances. Stations connected with

each other in such a manner are not able to assist each

other in supplying the wattless current demanded by the

loads on their bus bars unless a different voltage of

operation is allowable at each station. The sets coupled

to a section which is having power fed into it must,

therefore, supply the wattless current for the power

which they are generating, and also that corresponding

to the power which is being fed in. This condition may
make regulation so difficult that it is impossible to run
the sets on the assisted sections at their full capacity,

unless the power factor of the load on that section is

above normal. (This point may be more readily under-

stood by the examination of vector diagrams such as

are given in a paper by Messrs. K. M. Faye-Hansen
and J. S. Peck, published in Vol. LII, p. ,511, of the

I.E.E. Journal.) The above considerations are sufficient

to justify any attempt to secure a high value for the

power factor of the load taken by consumers.

The only methods of improving power factor which
are at all practicable at present lie with the consumer.
He should, therefore, be induced to make use of them
by a clause in the rate book, the clause bein£r worded
and operated so that the consumer's savings due to an
improvement in power factor are immediately apparent
to him. The readings necessary should not involve the

use of complicated or unusual nieasurintr instruments.

Also, they should show the .amount to be charged without
any cumbrous computation. The rate charged per unit
should be equitable, if possible. s« that the supply com-
pany is recompensed for the expense of s^ipplying watt-

less current, while the consumer is not unduly penalised.

To fix these rates we must first examine the com-

ponents which, added together, give the total cost of

supplying power. Suppose we say that p pence covers

the cost of generating one kWh, and q pence is the cost

of transmission of one kVAh, including capital charges

and maintenance and a percentage for profit. Then
the amount to be charged should be :

—
(P '^ qJcos (j)) per unit of true power.

Prof. R. Arno has devised a method of modifying ordi-

nary integrating wattmeters so that, with a flat rate per

unit indicated, the consumer is charged an amount
exactly corresponding to that given by the above law.

This method does not seem to be used as much as it

deserves to be, possibly because it has not yet had time
to become sufficiently widely known. There is also the

possibility that consumers might not favour the use of

an instrument which for reasons outside their under-
standing reads at a non-uniform rate.

A more favoured practice at present is to equip the

consumer with two of any type of integrating watt-hour
meter. One of them is connected in the usual way to

register kWh, and the other to register kVA sin (/>. h.

This is easily arranged in any polyphase system, and
demands merely a change-over of connections without
the use of any other apparatus beyond that usually re-

quired. From the ratio of the readings the average
|iower factor is deduced. The consumer is then subject

to a rebate or penalty of, say, d pence per 1.000 units

for each 1 per cent, by which his power factor is greater

or less than a value laid down in the rate book. That
is to say, if x per cent, is the power factor as found from
the meters, and C pence is the cost per unit at a power
factor of X per cent., then the amount charged per
uiiit = C-(X-j)rf/1.000 pence.

This system has the advantage of being easily under-
stood, and is readily accepted by consumers. It, has
the disadvantage that there is no longer a flat rate foi"

power, since each customer must have two meter-readings

taken, his power factor calculated, and from that :v

rate per unit deduced. Account-keeping is therefore no
longer a simple matter. The word " penalty " may
also prove alarming to prospective consumers. A less

important shortcoming of this method is that it is based
on a straight-line law, so that it cannot be made to

correspond with the hyperbolic law:—
cost per tinit= p-(- g/cos (^

except over a short range of values of power factor.

With the instruments at present available, the follow-

ing gives a method of charging according to power factor

which combines the consistency of Prof. Arno's meter
with the simplicity of the second scheme. As in the

second nsethod. the customer has t^o otandard meters
which read : kVA cos <^ . h and kTA sin

,f,
. h respectively.
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For each meter a separate account is kept, each at a

different rate per unit indicated. If he is charged a

pence per unit indicated on the true power meter and
b pence per unit shown on the other, then for each

unit of true power consumed he will be charged
{a + h tan ,^) pence.

We must choose values for a and h such that

(a+b tan <^) approximates to p + q/cos ,/,

for as wide a range of values of cos<^ as possible. Let

the two be exactly equal for cos ^ =0.5, tan ,^ =1.73,
and cos ^ =0.85, tan <^ =0.62, a condition which is

satisfied by putting: a = (p + 0.72 q) and 6 = (0.74g), so

that if /) be taken as, say, 1.5 pence, and q as, sa}-,

U.5 penn}-, true power is charged for at l.Gl pence per

THE UNITED STATES SUPERPOWER
SURVEY.

\
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the possible outputs indicates that for an average year there
will be available 1-2,(X)0,000,00U kVVh and lor a miniuium year
8,3W),0UU,U(AJ kWh, the plant capacity beiny 2.3UU,(MJ kV\ to
furnish this amount of energy, it is of interest at this poiut
to state that in lit'M the total power requirement in the super-
power zone indicated by projected growth curves will be
48,000,000, UiM) kWh, uf which amount the superpower system
could supply 30,000,000,000 kWh. This, therelore, indicates
that the water-power supply can be but from iJO to )io ix;r

cent, of the total. 'ITiis fact forces the conclusion that most
careful consideration must be given to the efficient develop-
ment of power from coal.

The report will contain a chronology indicating time and
location of superpower stations to be constructed in the order
of their requirement, giving savings to be effected as their
serial installation is made.
Through the unusual co-oi)eration of the public utilities, the

railways and the industries the completion of the work will
be, after May Ist, substantially a matter of computation and
tabulation.

Legislation.—Legislation should take the form of an Act per-
mitting the formation of a corporation authorised to take by
eminent domain lands or interests therein nece.ssary or appro-
priate to the construction, maintenance and operation of lines
for the transmission of electric energy. Such legislation may
be by a separate Act or by an amendment to the Federal
Power Commission law.
As a condition precedent to the formation of such a cor-

poration the proposed incorporators should be required to
apply to the Federal Power Commission for a certificate that
the project is desirable and is justified in the public interest.
This application should be followed by a hearing after due
notice to the governors of the States through which condem-
nation rights are asked. If the certificate is granted, the
incorporators should be permitted to form a corporation with
the usual powers and in addition thereto (subject to the ap-
proval of the utility commission of the State where the power
is to be exercised) the right to construct, maintain and operate
power plants and transmission lines and the right to purchase
electrical energy from and .sell it to electrical power producing
and distributing companies. All of these rights should be
subject to the exercise by each State of its full pohoe and
taxing power.

It will be observed that herein no new right is created as
against any State, except that of taking by eminent domain
the location of a transmission line for the transportation of
electrical energy in interstate or foreign commerce. Each
Stale retains unimpaired power to fix

rates, to determine the character of
structures and to lay and collect taxes to
the same extent as such authority is

exercised over power producing and dis-

tributing corporations of its own
creation.

Financial.—The plan of financing
which has been suggested is based on the
supposition that the superpower system
is in its very nature an extension of pre-
sent power supply systems whereby,
combining several large plants with pre-
sent relatively small plants, economy in
generation and con.servation of natural
resources can be .secured over that at
present attained. Therefore the vested
rights of existing public utility power
generating and distributing companies
.should be protected.

Dependence must be placed on the in-

centive of private initiative to lower costs
and on some form of public regulation
of prices to the consumer. The power
generated and distributed by the super-
power system will finally be distributed
to the public by means of existing com-
panies, and the economies to the public
utility companies which will result must
ultimately be reflected in prices to the consumer through the
action of the State regulating bodies.
The financial plan in bare outline provides for a superpower

company with non-par stock as its only class of security. The
Jiublic utilities within the Boston-Wa.shington zone arc to be
entitled to subscribe for this stock, pro rata, based upon capa-
city demand and load factor, stock not taken by the.«e

customers of the superpower system to he offered to i]ulilic

.sub.scription.

A contract between the superpower <'ompany and a local
jiublic .service company would be a .selling contract or a buy-
ing contract, while in many ca.ses both buying and selling of
electrical energy would be involved. The.se contracts, on
yvhich the State regulatory bodies would pa.ss, would be ad-
justed from time to time to meet the progress of the art and
changing conditions, whether favourable or unfavourable to
costs of operation.
Returns upon the stock of the superpower company should

be limited by sjiecific provision to a fair division of the benefits
derived from its operation between the investing public and
the consumers that will make it possible for the superpower
company to come into existence and at the same time be able
to serve the public adequately. Kew capital is the keystone of

the project, but the public demand is its foundation. This
division of benefits would be attained by a rule under which
the customer companies would participate equally with the
^lockholders in any distribution, at stated intervals, of net
rarnings in excess of a specified rate of return, which itself
should be more liberal than is commonly contained in the idea
of public regulation. Thus efficiency in management woul.l
be rewarded and the pubhc interest directly served. To secure
the participation of the ultimate consumer in this division ol
benefits, provisioii should be made that the superpower stock
held by any public service company be regarded as represent-
ing an exten.sion to its existing station capacity rather than
an outside investment security.
Absolute publicity of the superpower company's operations

will be an essential condition. Freedom of action shoulil,
however, be also sought for this company in order to promot-'
the free flow of capital to this enterprise, whcjse requirements
will be large and continually increasing.
The prime object of the superpower plan is a larger supply

of cheaper power. TTie superpower survey looks to the fuil
utilisation of all resources, and conservation of the country's
fuel cannot be attained except with the aid of large capital
investment. Neither the nation, by coal conservation, nor the
individual consumer, by lower rates, can profit by the project,
however sound in its engineering and economic phases, unless
the conditions of financing are sufficiently attractive to warrant
the use of the country's financial resources.

ELECTRIC VEHICLE PROGRESS.

A New " Electkicar."

During the past year Messrs. Electric.^rs, Ittd., have
been engaged in very considerable experimental and research
work in connection with the needs of the municipal engineer
and surveyor. One of the results of their activity is depicted
in the accompanying illustration. It is considered by its

makers that this electric vehicle is the nearest approach" that
has yet been made to the ideal municipal wagon. Per-
haps two of the most difficult requirements of the refuse-
collecting wagon are : Adequate carrying capacity, and the
keeping of the body sufficiently low to enable the filler to
work without the use of a ladder. The first is a very difficult

factor, owing to the different conditions which obtain in
each town, but its importance is apparent when it is con-
sidered that no vehicle can be earning anything for its owner

An " Elf.ctkicaks " Mrxicn>Ai. TirriNt; Wagon.

while it is standing idle being loaded. It is, tlierofore.

e.ssential to determine the correct carrying capacity of the
vehicle in order to avoid wasting the time of the vehicle on
the one hand, and wasting the time of the fillers on the
other. In practii-e. it has been generally found that the
40 or 50-cwt. Edi.son accumulator wagon lias been the most
economical jinit to employ for this class of work. With
regard to the second requirement, it is almost unnecessary to

say tliat while the old method of using a ladder to load the
van with lior-^e-drawn vehicles was tolerated, it is absolutely
ruled out in the case of mechanically-propelled vehicles owiu;;
to the enormous waste of time involved. In the case oi

the wagon under consideration. Messrs. Electricars. Ltd.,
have endeavoured to keep the loading line sufficiently low

;

in tfiis instance it is 5 ft. from the ground, which means
loading from the kerb at a height of 4 ft. 8 in.

B.E.V. " Sdper Giant " Trucks.

Mkssrs. British Electric Vehicles, Ltd., several types of

whose trucks have been described in our pages from
time to time, have received instructions from the Port
of London Authority to supply 31 of their " Super Giant

"

electric industrial trucks. We are informed that the order
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was placed after exhaustive tests had been carried out on
various types of vehicle, including trucks made by the leading

."Kinerican manufacturers, not so much from the point of

view of price, as from that of actual performance, accessi-

bility, and simplicity. As an e.'fample, the following facts

may be mentioned : The motor can be replaced with a new
one in under t«n minutes; the countershaft can be taken out
and replaced in the same time, and the controller can be
removed without disconnecting any of the wiring and without
taking out any bolts, the tune required being under five

minutes.
All olher parts of the truck are also easily accessible for

either repair or adjustment, and the electrical equipment
consists of one of the firm's standard motors to run at 40
volts, 1,200 r.p.m.. 1 b.h.p., constant rating. The battery
consists of 20 cells, Chloride Exide-ii-onclad. I.M.V.o type,

rated at 161 Ah. The efficiency of the motor under normal
running conditions with the truck fully loaded, running on
a hard level track, is 80 per cent., the current consumption
being from 30 to 32 amps. All running parts are fitted with
ball or roller bearings, Skefko bearings being used for the
motor, differential gear and counter,shaft. and British Timken
roller bearmgs for the wheels.
The controller is of the th'm's standard pattern, fixed under

the platform of the truck in a dust-tight case, and embodies
a number of special features, namely : The drum can be
taken out without dismantling any parts; the fingers are
adjustable and are held in contact by springs; the trip gear,
which is interlocked with the brake, interrupts the main
circuit when the brake is applied, and the controller can be
taken out without disconnecting any of the wiring.

It is particularly pleasing that in this instance the order
has been kept at home instead of going to America, not as

a que.stion of sentiment, but on results.

-A New " D. P." Vehicle Battery.

Storage batteries used to propel electric vehicles are required
to withstand the most trying conditions that are met with in

battery practice—overcharging, under-charging, .standing dis-

charged, discharging at excessive rates, neglect, rough hand-

ling, and, above all and worst of all. incessant vibration when
in use—and it is maiTellous that batteries have been pro-

duced which can successfully endure such treatment. As a

matter of fact, the list of types which have made good is

exceedingly short. The announcement of the D. P. Battery
Co., Ltd., that it has developed and put on the

market a new traction battery is therefore of exceptional

interest, and we have taken an early opportunity of visiting

the company's offices to inspect the newcomer. It is a lead-

plate battery, of the pasted type, and has been subjected to

prolonged trials in actual service, as a result of which the

makers confidently put forward for it some remarkable claims,

chief of which is that the cells never require cleaning out.

That implies, of course, that the active material never falls to

the bottom of the cell, for which reason the clearance space

beneath the plates is greatly reduced. The plates are of high
capacity but very strong construction, and the separators are

of a special material applied in such a way that the active

material is permanently retained in position. The capacity of

the cells is therefore maintained longer than would otherwise

be the case, and the important advantage is gained that the

plates, during their whole life, never need be removed from
the boxes and exposed to the air, a process which is well

known to be very detrimental to them. The cells are generally

similar in appearance to other lead batteries, and are made to

the dimensions standardised for electric vehicles. We are in-

formed that the watt-hour capacity of the cells per pound of

battery is exceptionally high, implying that the internal

resistance is low. The cells are capable of withstanding high
rates of charging and discharging, and the British Electric

Vehicle Co. has furnished particulars of a- trial run of 80 miles

with a battery of 42 " TR " 13 type " D. P." cells, rated at

14.5 .A.h at the 5-hour rate of discharge. At the start the specific

gravity of 1.265; on the outward journey of 40 miles. 110 Ah
was taken out of the battery, which was then put on charge

at constant voltage, for three hours, starting at 40 amperes
(sp. gr. 1.200) and finishing at 20 (sp. gr. 1.2.50). On the

return trip 1(W .Ah was taken out, the specific gravity falling

to 1.175. The B.E.V. Co. con.sidered these re.sults " somewhat
in the wav of a record."

NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are invited to submit particulars of new or improved devices emd apparatus, which will he published

if considered of sufficient interest.

A " Universal " Ceiling Hose and Connector Box.

Messrs. Edward Wilcox & Co., Broadway Corner, Trafford

Road, Salford, have sent us particulars of a " universal
"

ceiling rose, connector box, kc, for any situation, and suitable

for any wiring system.
The device consists of a base of porcelain or other suitable

insulating material (fig. 1), having four openings leading from
a central hole, each opening being provided with a tapped
(or square dovetailed) blind hole into which are inserted as
many terminals (fig. 2) as are required to make a two. three,

or four-plate ceiling rose or junction box. The circuit cables

are led through a central hole in the usual hardwood pattress.

and the base is slipped over and secured to the wood block by
three screws. The cables are bared in the usual way and
the conductor is bent round the castellated terminal centre

screw, a sound mechanical and electrical connection being
effected, also ensuring that the conductor is insulated right up

Fig. 1.

—

Universal Base. Pic. 2.

—

Terminal.

to the terminal. The flexibles for the pendant are secured to

the same terminal screw, under the top washer. The design

of the terminal leaves no back connections or screws to corrode

and no side strews to tempt the wireman to leave to chance.

all connections are at the front and straight. With the use

of " cab tire " sheathed cables and a cover as shown in fig. :i.

filled with suitable compound to cover terminals and a rubber

ring to cover fixing screws, the device may be used for wet or

Cover for Basf.

corrosive situatious in chemical and similar works. The ordi-

nary type of ceiling rose cover may be used for ordinary

situations, but the one illustrated is suitable for either witii

the addition of the compound fiUing only for special situation.-^.

\ plain cover may be used to convert the device into a junction

box for either wet or dry situations.

A New Stator Construction.

Mr. Alexander Zarky, 930. W. Temple Street, I,os Angeles.

Cal.. U.S.A., has sent us particulars of a new design of stator

for a.c. machines for which patents are pending. The chief

aim of the design is to simplify winding or, better still, re-

winding, especially in the case of fractional h.p. machines

where limited space makes the work very difiicult. It will be

noticed from fig. 4, p. 408, that the finished product has

the effect of a closed channel type of .stator. a type which,

although ideal electrically, is a rarity, owing to Uie commer-
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(-ial impussiLiility of wiudiiig such types fur voltages requiring

numerous inductors.

lu this device, instead of a one-piece core stator with inner

twjtli, a two-piece stator of concentric ring construction is

used. No. 1 in the illustration is the outer ring fixed to the

frame. No. '1 is the iimer ring with an inner web at the

bottom of the oiit^er teeth giving it the ap|iearance of a d.c.

(1) Outer Ring. (2) Toothed Core. (8) Rotor.

Fig. 4.—A New Stator Construction.

[x'rly laid up during the puUmg-in process is always present.

The .scheme illustrated in the hgure solves the problem very

nicely.

In a piece of board a number of holes are bored, and
through these the wires are passed and then connected to the

pull-in line (fig. 0). When the wires are cfjnnected the board
can be held away from the end oi the conduit by a man
while the wires are being pulled. Since the holes in the board
hold the conductors in a given jiosition on entering the conduit
they will maintain this position throughout the latter's length.

'J'his greatly facilitates cabling up, as the wires occupy prac-

tically the .same relative position in each end of the conduit.

When they are tested out. the top conductors at one end will

be found on top at the other and the lx>ttom conductors at

one end on the bottom at the other, which is seldom the
case excepting where some means is provided to hold each
wire in a given position in the cable.^\V. A. Harris in

I'owcr.

CORRESPONDENCE.
Littrrt received by m after 6 P.M. ON Tuesday a tnat ajipear v/ntil

tfie /oilovnng week. Corres/fo'ndentx xhvui'd ftfrward tfieir cimtrrtwai-

oacioTis at t/ie earliegt poggzttte vwnieTtt, No letter can be yubiixtied

unlet! we have the uiruer'g name and addreti m our poaseitum.

armature. After winding the slots, the inner ring is pushed
into position in No. 1, and a mechunicai and magnetic contact

is effected by having the bore of the outer ring and the outer

diameter of No. 2 slightly tapered. The rotor can be of the

usual types.

Electric Starting on Crude Oil.

Messr.s. Vickers-Petters, Ltd., the pioneers of semi-Diesel

crude oil engines, have perfected an electric starting device,

which can be supplied with all sizes of oil engines manu-
factureil by them. It enables the engine to be started in-

stantly on crude oil without external heating, and 'dispenses

Fig. .5.

—

Crude Oil Engine St.arter

with the need for paraffin. The device consists of a patented

electric torch, to which current is supplied through ^ battery

charged by a dynamo attached to the engine. As soon as

the engine is started, the current is switched oil' and ignition

maintained by the heat of combustion. The torch is only

exposed to the heat of combu.stion for a few, minutes, and is

not hable to be burnt out. The equipment includes two
storage batteries for 1(X» ampere-hours, one being a spare,

one spare heating element, and a complete generating set with

switchboard and instruments for charging the battery from the

engine. A lamp switch is also provided, enabling one or

two electric lights in the engine room or elsewhere, to be

connected to the battery.

Keeping Wires straight when being Pulled into Conduit.

Where a. number of conductors are being pulled into ,

a

conduit, sucli as the connections between n controller and its

resistance or motor, from a field-rheostat dial and operating

Pig. 6.

—

.\rr.\noement of Conductors when being Pulled
INTO A Conduit.

mechanism on the switchboard to the resistance some distance

away. &c., the problem of keeping the wires straight and pro-

Tbe North'Hast Coast Power Companies.

It may readily be conceded that the prunary object of your
leading article in the Electrical Review of March iith, 1921,

is synonymous with the aim of the writer of this letter, viz..

to help to secure to the national indu.stries the cheapest pos-

sible supply of electric power to enable home industries to

compete in the markets of the world. But your commenda-
tion of the North-East Coast electric power companies is

unfortunate, in view of the methods of that combination,
and of the misuse of Parliamentary powers it has acquu-ed
and has exercised without the .sanction of Parliament in a
manner inimical to public interests. It is also somewhat unfair

to your readers in so far as your comments give the impres-
sion of successful development, the genuineness of which is

at least open to doubt. Should not the performances oi the

Newcastle group of power companies rather be regarded as

a public danger than held up as an example? Surely you
have not fallen into the common error of mistaking a goliath

gi'owth for a healthy development.
It is puzzling to know the data on which business experts

of your experience repeat the claim of successful electrical

development in the North of England, which claims up to.

now have always proved to be but an echo of the vaunting
voice of the combination itself. Where are the independently
verified figures obtainable'.' The statistics of the North-East
Coast companies are not to be found in the directors' reports,

and they are not to be found side by side «ith those of the
other companies and all the municipal electrical authorities

in the kingdom, in the published tables of the electrical Press.

Is it not rather a fact that pro{x?rly audited figures and inde-

pendently verified statistics of the Newcastle group of power
companies do not exist, and that the combination is a law
unto itself in spite of the statistics prescribed by the Board of

Trade to other undertakings, who readily and freely publish

their figures, as all the owners of State-granted powers ought
to do'.'

If the successful development you commend means the lowest

possible price of electric power to the national industries and
a fair return to the private investor, then success has not been
achieved under the holding company system practised by the

Newcastle group of power companies on the North-East
Coast. On the contrary, it has meant the ruin of certain sets

of investors on the one hand, and extravagant rewards to

another section, while the consumer can only receive such
portion of the benefit of reduced costs or improvements in

v\orking as the combination " ex gratia " chooses to bestow.

The introduction of intervening and holding companies which
have been depleting the revenues of Parhamentary under-

takings for no adequate service, supplying plant at enormous
prices far above cost, vending at the holding company's own
price all the electricity required by a Parliamentary under-

taking, is a most unsatisfactory condition of the affairs of a

State-granted monopoly.
I recognise that you are seeking, as T am also endeavouring

to seek, to be of service to the well-being of the national

industi'ies. With such knowledge as I have, the lo'nest pos-

sible prices of electric power seem to be impossible of attain-

ment under the existing methods of the Newcastle group of

power companies. How is the effect of past abuses of Par-

liamentary powers to be remedied and proper safeguards im-

posed, except in the first place by the impartial and indepen-

dent investigation advocated in my pamphlet, a copy of which
is enclosed for your information'.'

The tact of the Newcastle group having done useful pioneer

work, which must be admitted, ought not to be a justification

for continuing their methods. I would be pleased to hear

from you. especially as you are more in touch than I am with

the new conditions under the Electricity Commissioners. It

does not appear that they have the power to investigate past

performances of the North-East Coast companies in the
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manner they ought to be sifted before the operation of so
important an area is entrusted to them under the 1919 Act.

Any information that would modify my views would be
acceptable. I am open to conviction if shown to be wrong.
I would only be too pleased to rectify any apparent injustice

my present attitude may be doing to the combination or to

industrial interests. My aim has been to help electrical pro-
gress in the right direction, although shareholders whom I

have addressed from time to time, have never been able to see

it, the subject is so complex.
With the one exception I think your article is most useful

and instructive.

Andrevr Gemmell.
Ovingham-on-Tyne.
March Wth. 1921.

[We print with some reluctance Mr. Gemmell's letter (which
we rather expected to receive)—reluctance, because of the
pressure on our space ; but it were better to risk misapplying
the space than to risk the suppression of truth or the perpe-
tuation of injustice. If our correspondent is mistaken, the
companies are too well established to suffer injury: if he
is in the right, the facts should be known. It seems thai the
" short point " of his complaint is simply that the companies
do not publish the details of their business; this does not
strike us as a very reprehensible procedure. On the other
hand, while we hold no brief for the companies, we are
impressed by the fact that Mr. Gemmell's campaign, extend-
ing over many years, has elicited no support from any quarter,

and the companies appear to be in good standing and repute
with their con-sumers. amongst whom are numbered many of

the largest mannfacturinsr concerns on the North-East Coast,

and many municipal authorities. It would, no doubt, be a
very good thing if the companies would meet Mr. Gemmell's
charges once for all, and settle a ciuestion which is becoming
somewhat time-worn : but the fact that they are silent by no
means presumes their guilt. Our own view of the companies'
u-tivitips has already been expressed; it is. in fact, the item
vith which Mr. Gemmell disagrees.—EDf5. Elec. Rev.]

The Life of Metal=Glament Lamps.

Holding a. pprh,Tns, unique po.?ition in the lamp industrv.

and havincr rpad with much interest the correspondence on the

above subject, nnd closplv examined manv thousands of the
" dear dppartpd." T would like to su^cest that one reiil rpason

for the short life of the vacuum-tvpe lamp is that of ronsh and
unsuitable usage, for it should always be rememberpd that a

m.f. lamp cannot bp handlpd with the same freedom as a

carbon typp. Tliis f-Tct alone wonld appear to be responsible

for mrire than half the complaints of short life.

With rppard to the " gasfillpd " lamp, the case is perhaps
a little differpnt. for thpre i" here a very real defect whii^h.

no doubt, will be eliminatpd in the course of time by the

manufacturers and no doubt your rorresnondents will find the

life of " rasfilled " lamps increase bex-ond that of the vacuum
type—if thev will exercise their patience a little loncrer and
not forffet that the rnannfacturers' and consumers' interests.

after all are almost identical.

Ita Est.

March 1=lnd. 1921.

Payment Accordinj^ to Ability.

When I wrote you ray idea of low production nnd payment
by abilitv I meant just what I said. Bv abilitv I mean doing
a fair day's wrk. and doing it well. I don't believe in

scamped work, thonih I've seen plenty of it done.
There is no doubt that " Another Regular Reader " was

tbp best man on the job he got sacked over.

I still ho'd that the averaee man after servins his appren-
ticeship and havin.r' l-'i years' experience is a better man than
the average man of 21. If he is nn gond then. I should give

him a broom, and let him sweep the shop up. I don't care
whether a man is married and has children or not, if he
"ppl'ps for a job and expects the same warre as other men
he should be capable of doing his work. What is technical
training? It is onlv one wav of gaininf! experience. He
says, himself, that he failed to pass a test; well, he failed

thrnugh want of experience.

To my idea, fear of unemployment through more oroduc-
tiop is utter pon.sense. Can't a man be nnick at his work
pnd do it well at the same time? Is " Another Regular
Reader " one of those that think a man is too old at 40'

If a foreman or manager cannot tell which are his best
workmen he must either be silly or blind.

Regular Reader.
March 20i/i, 1921.

The Training of Kinema Operators.

Apropos of your note re kinema operators and thpir ability
as electricians Cm vour issue of March 18th). T should like
to .say that I think most of the fault &s with the tuition
at some of the institutions where opfl-ating is tqncht. T

mvself had tuition at one of these, and T must sav that bad T
not possessed a thorough knowledge of electrical and mechani-
cal engineering already, I should now have been considerably
at sea.

I certainly agree with your correspondent's remark that

so long as they can turn the handle or switch on and thread
up the projector they think they are first-rate operators.
For instance, at the institution attended by me they bad

in the theatre a petrol generating set. Many pupils whe came
down would say :

" What is that? " and the only satisfa''tion
they received was to be told :

" It is a generator." They were
not told of its construction, or its working, or instructed in
any way as to its care, and during the period of my attendance
it was not even run, but I noticed that one of the operator
instructors spent much time iu cleaning it.

.'Vlso I might say a few words in connection with the wort
ing of the arc and gear with which it is controlled.
In the school theatre in question there were (as is thj

case in most kinemas) two projectors, but unlike the com-
mercial units, no change-over switch was fitted—there being
a double-pole two-way knife switch only. Consequently none
of the pupils received in.struction in the management of this,

and the necessity of cutting down the current to the required
level while the two arcs are momentarily burning together.
This, of course, is done automatically in t!v case of the
change-over resistance and switch combined, but all kinemas
are not necessarilv fitted with this type.
The only opportunity given to the pupil to grasp all these

technicalities is one evening's actual experience in the operat-
ing box of some kinema to which he is sent by the school.

Therefore, I do not see how these men can be necessarily
described as electrical engineers unless they have taken the
greatest interest in their work, and augmented their electrical
knowledge during their spare time.
Could not this be done in the same way as some of the

apprentice engineers are doing it—by attending a course at
the polytechnics in the mornings? or, better still, kinema
proprietors should insist that the schools teaching the would-be
operators should give them a thorough technical and practical
cour.se of electricity and its application to the kinema.

Thornton Heath. ^- C Dreier.

March 14th, 1921.

An Electrostatic Phenomenon.
In reply to Mr. F. Cooper, many vears ago I experienced

the same phenomenon. A number of IflO-V carbon filament
lamps had become charged in the manner described bv being
in close proximity to a quick-runnins dry leather belt of a
Robey engine and dynamo. On a lamp being touched by
hand on the brass collar, one had a nasty shock when the
lamp discharged to earth. If a lamp was" held by the bulb
and placed close to the belt, but not touching it. a lightning
di.splay was noticed all over the outside of the bulb, and the
filament of the lamn lashed up agaipst the sides of the bulb.
Tt was possible to light a gas jet when the brass collar was
brought near the gas burner with the gas on.

_
T have many times tried since to charge lamps un in a

similar manner, but so far have failed. Whether it was
thedrvness of the belt, or the combination of fastening studs
in it, I cannot say.

T-ondon. P- E. Davenport.

March mh. 1921.

City and Guilds Examinations.

Referring to my letter of January 31st. 1921 (which, so far.
vou have apoarentlv not found "Pace enough in your columns
to publish). T should like to call vour attention to the para-
graph^ referring to the closing-down of Citv and Guilds
Examinations in all technical subjects, except as regards the
Final (Honours) Grade.
From my personal knowledge T know this cancellation h^s

Droved disastrous, as far as electrical classes aro concerned,
an'l appnrentlv gas engineering and gas snnnlv also.

The difference is. however, that " onr friends the enemv "

are not inclined to allow their business interests fn be hapili-

capped in this manner, and it is interesting to know that the
result of their agitation is that the cancelled examinations have
been reinstated in the subjects of gas engineering and gas
suonl'".

If. Sir. this can be done by our gas competitors, snrelv our
own Tnstitntion ought to be capable of similar action or^

behalf of those who are so anxious to qualify in the branch of
the industry thev have entered.

Tt is important to note that these gas examinationo will he
held ne.rf r>ionih. and h<id mv letter been bronght tr) the
notice of onr profession, it is quite possible that pressure
wonld have been brought to bear on the Board of Education,
"ith the same satisfactory result as regards electrical examina-
tions.

Of course it is impossible now. as far as this session is con-
cerned, but I trust that some steps will be taken to ensure
their reinstatement for the session 1921-1922.

Tt is onite beyond my comprehension to understand why
such indifFerpnce is shown to educational matters, thev being

more generallv nushed into the background, instead of being
allowed to take their nroner position in our profession.

Undoubtedlv a well-educated bodv of workers is more con-

tented and valuable to the general community than the

reverse.

London. G"«- C. Lundberg, M.I.E.E.

March <3Qnd. 1931.
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Wiring ia Ferro-coacrete I'uclories.

W ith reference to the correspondeiuc that has appeared
lately on the subject of wiring iu concrete buildings, the
letter of Mi-. J. hi. C. Brooking in your current issue raises
a very important point regarding the right of users to criticise
any material oUered for sale. While i am not immediately
concerned in the question of the merits or otherwise of cables
for a certain class of work, i am in connuun with other en-
gineers and users of electrical iuat<'rial very much concerned
with the attitude taken up by Mr. Bj;ooking. as it unfor-
tunately represents the \ievvs of several of the large manu-
facturers at present. Mr. Brooking makes three suggestions
as to how you should deal with letters similar to the one
which has annoyed him, suggestions to which you will no
doubt attach the value they deserve, but I think they should
not pa.ss unnoticed by your readers, especially the last one :

That currespundents' letters should be submitted to the firms
affected so that they could answer the libclluus statements
contained therein. While it may be th© case that Mr.
Brooking's firm deal satisfactorily with any complaints they
may receive, this is not the case with a number of firms.
Any engineer who has had to deal with fii-ms regarding de-
fective or unsuitable material knows the usual type of reply
that is given m these cases—either an impossible "explana-
tion "or an attempt at blutf, which is an insult to the com-
plainant's intelligence. Mr. Brooking talks ghbly about
" libellous " statements as though every criticism of a manu-
facturer's products were libellous; no doubt there are certain
firms who do make an honest effort to investigate users'
complaints, and give help where it is required, but the point
I wish to emphasise is that letters such as that written by
Mr. Brooking are likely to do more harm to the industry
than good, as it is really saying in ell'ect to the user that
So-and-So's manufactures are " IT," and you must not criti-
cise. The technical Press should be open to all discussions
on, and criticisms of, goods offered for sale; it is only by that
paeans that results of use can be circulated, and really reliable
information obtained. As one who has found the " Corre-
spondence " columns of the Review a mine of practical infor-
mation during the past 17 years, I hope it will be a long time,
if ever, before you adopt Mr. Brooking's suggestions.

_^ Phase.

Synchronous Induction Motors and Power Factor.

In the Electrical World for November 'iOth, 19'20, a very
interestmg series of tests carried out at the Yale University,
U.S.A., on an -"-dinary induction motor, supplied with con-
tinuous current to the shp-rings. was published. Messrs.
Warner and Knowlton. who carried out these tests, are to be
congratulated on the intelhgent w-ay in which they have appre-
ciated the difficulties which prevent supply engineers from do-
ing anything on a large scale to improve the power factor of
their stations, and on the manner in which they have in their
pa,per expressed these difficulties; but unfortunately there is
still a lot of valuable information which they have not given,
and possibly cannot give.

Sirrely, Sir, here is an opportunity where some of our many
British University and other laboratories might do something
to help the supply engineers of our own country? For
instance

—

(1) The tests were only carried out on a 10-h.p. motor; how
would they show up on a 100-h.p. inotor, and with what result
if the rotor were delta-wound?
. (2) The constant excitation at which the tests were carried
out, usmg only two limbs of the star, appears to have been
fixed too low, apparently with the object either of improving
the overall efficiency or of reducing the leading current at the
lightest loads; but it is not made clear what is the exact load at
which the motors become unstable, in regular running, with
this particular current and with the rotor u.sed as field.

(3) Similar information is wanted with respect to the load
lixnits at synchronising; in other words, how much extra ex-
citing current is required for additional load during this opera-
tion?

(4) What are the absolute limits to the exciting current
which are fixed by the heating of the rotor windings?

It would surely well repay our Universities, &c., to ascer-
tain further particulars regarding these, and many other,
points of interest to supply engmeers and to publish them.

Birmingham.
March '22nd, 1921.

A. M. Taylor,
Hon. Major. S.0.2, W.B.A.M.

Heating of Buried Cables Report.

I understand that in the discussion at liverpool upon the
above report, Mr. J. A. Morton referred to .some results
which I gave at Birmingham as to the relative heating with
continuous currents and three-phase, 3.5-period, currents iu
the same bit of cable, and suggested that the results given,
namely, a 50 per cent, sheath loss in the three-phase cable,
as compared with the copper losses of the same cable when
traversed by continuous current, in the experiments quoted
by me, were incorrect and were due to the fact that a current
of 400 amperes ("d.c.) was passed through one core instead
of a current of 230 amperes d.c. through each core.

I beg to say that Mr, Morton is wrong in his assumption.

and that, as a matter of fact, experiments were tried in
which 23U amperes d.c. was actually passed through each core
and, so far from the temperature rise with direct currents
coming out higher in this ca.>e, as Mr. Morton expected, the
actual temperature rise was 12i per cent. less.

The three-phase (25-periods) tests were, however, repeated
later, and it was found that, instead of 50 per cent, loss m the
sheathiug and armouring, there was only d'i per cent, if
compared with 400 amperes d.c. iu a single core, but that
there was 50 jier cent, if compared with 2y0 amperes d.c.
iu three cores. The results given, therefore, substantially
stand for 25 ixjriods.

On the other hand, more recent experiments carried out
at 50 periods showed that the losses were considerably less
with 50 periods than with 25 periods, except in the case of
single-phase currents.

Has Mr. Morton seen La Revue Gcncrale de I'Electricitu for
August 7th, 1920, in which (I am told) Monsieur Capelville
demonstrates, and quotes exi)erimeL>ts to prove, that the loss
in the lead sheathing converts imo a drop in the copper
conductor of 30 volts per mile? Now, the drop in the copper
conductor due to a continuous current at 1,000 amperes i^er
square inch would only be 50 volts per mile; therefore, accord-
ing to M. Capelville, the loss in the copper due to a con-
tinuous current would be increased by 00 per cent., when'
traversed by an equal alternating current, due to the losses
in the lead sheathing. This seems fully to bear out my
contention, assuming that his experiments were made at 25
periods.

I beUeve I have the correct explanation of the losses (con-
trary to my expectation) being less with 50 periods than with
25 periods, but will not trespass upon your space at the present
time to give my reasons. I may say. however, that I have
tests to show that the losses with single-phase. .50-period,
currents in armoured cables are greatly in excess of those
with 25 periods.

As it is probable that in the near future we .shall work
with single-phase conductors and specially high voltages (see
Clark and Shanklin's paper, Am.I.E.E.), the fact of the
reduced lead sheath losses with three-phase cables at .50

periods will not help us very much.

A. M. Taylor,
Hon. Major.

Birmingham.
March 23rrf, 1921.

LEGAL.

Walker v. Tiplee and Anothek.

At Marylebone County Court on March 23rd, Judge Sir
Walworth H. Roberts had before him a case in which Frank
Walker (trading as Sowerbutts & Rodgers), of 122, High
Street, Kilburn, electrical engineers, sued A. V. W. Tipler, a
schoolmaster, of " Ballater," Harrow Road, Sudbury, and a
Mr. Moseley for £29 8s. for supplying electric wiring to Mr.
Tipler's house, including pendants, switches and fuses com-
plete at £'2 2s. per point, and also supplying a dozen Osram
lamps at 3s. 6d. each.

The case for the plaintiff was that Mr. Moseley told Mr.
Walker of the job, and he sent a man to make arrangements
with Mr. Tipler to carry out the work of wiring. The
work was done, and plaintiff sent the account to Mr. Moseley,
who replied that the account ought to be forwarded to Mr.
Tipler himself. This plaintiff did, but the money had not
been found.
Plaintiff, in giving evidence, said in cross-examination that

he would be surprised to hear that the account should not be
paid until the question of commission was settled between
him and Mr. Moseley.
Mr. Tipler, giving evidence, said that Mr. Moseley and he

were in the Army together. Witness was mess officer and Mr.
Moseley was sergeant cook. They became very friendly, and
witness thought so well of the capable way he did his work
that he lent him £10 to set up in business, and he was able

to engage him at decorating his house. Witness obtained
from the North Metropolitan Electrical Company an estimate
which worked out at 35s. a point. Mr. Moseley told him he
could get the work done at 30s. a point, and that was how
he came into contact with the plaintiff. No estimate was
submitted by the plaintiff, and he had never received an
account from him of any kind.

It transpired in further evidence that the account had been
paid with the moneys given by Mr. Tipler to Mr. Moseley. and
his Honour gave judgment for Mr. Tipler and for the plaintiff

against Mr. Moseley for the amount claimed.

Damage to Street Lamps.

At Whitehaven, last week, two youths named Samuel SkiUen

and Samuel George were fined 20s. each for wilful damage
to electric street lamps. The town clerk told the magistrates

thnt the total damage suffered last year amounted to nearly

i6400, and it was time an example was made of some culprits.
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The damage done in the particular case under consideration

amounted tu £S 4s. 8d., the youths having throw n stones at

the lamps.

Oldham, Ashton & Hvde Electric Tramway, Ltd.

V. CoRroBATiON OF Ashtox-ondee-Lyne and Others.
Judgment.

The Court of Appeal, consisting of Lords Justices Bankes.
Warrington, and Atkin, on March 'iind, dismissed the appeal

of the Oldham, Ashton & Hyde Electric Tramway Co. from
the judgment of Mr. Justice Eciwlatt on its appeal from the

award of the arbitrator in the arbitration as to the purchase

^irice to be paid to the appellant company by the Ashton and
Hyde Corporations and the Audenshaw and Denton Urban
District Councils.

The arbitrator awarded the company ^142.000, and its case

was that Mr. Justice Eowlatt ought not to have : (1) De-
preciat-ed the item as to engineering fees; (2) allowed nothing
for the item as to the cost of raising capital; (3) should not

have remitted to the arbitrator for reconsideration the item
as to interest on capital during construction, and (4) that the
learned judge should not have disallowed wholly the item
with regard to the expenditure the company incurred in re-

•spect of the alterations to the Guide Bridge.

Apprentice Fined.

At Bridlington, last week, an electrical apprentice named
Major Dodgson (19) was fined 20s. far having connected a
private wire to the Corporation electricity main. He admitted
that he had done it against his employer's instructions.

Ballinrobe (Co. Mayo) Electric Company.

Mr. Jostice Powell, in the King's Bench Division. Dublin,
granted permission to the Ballinrobe (Co. Mayo) Electric Co.
to enlarge its operations by the manufacture of woollens

and textiles.

BUSINESS NOTES.

Bankruptcy Proceedings.—Albert Lord. 33. We?t-

ffate, Burnley, Lancashire, electrical contractor. The following

are creditors :

—

Electric Lamp Factors .. .. £20 Metallic Electric Engineering
Greenhalsh 186 Co. .. .-. i22
Green & Co. 92 Roval Sovereign Lamp Works .

.

l.*!

Hale,Ke«rncS:Co 20 St.Helens Cable Co 34

Hasland Engineering Co. .

.

.SI Thornton, W. R 1.11

.Johnson .» Phillips . . .

.

80 Tucker, J. H.. & Co 42

Kippex. Wm 200 Wevlen Lamp Co 68

Mason & Co 15 Whitaker, J., & Sons .. .. 11

John Vincent Bell. 21, North Bar Within. Beverley, East

Ridius. Yorkshire, electrical engineer. The followiDg are creditors

herein :

—

Briggs & Powell £26 Siemens Bros, i Oo, Ltd. .. £flO

General Electric Co., Ltd. !.. 211 Ward & Goldstone, Ltd. .. 37
Pottage Bros 11

L. P. HowsB and G. H. B. Snell (Howsb t Smell), electrical

enerineera, 6 and 8, Duke Street, Margate.—Receiving order made
March 21st. on debtors' own petition.

C. P. Stanton (Southern Electric Engineerin? Co.), electrical

enffineer, 25. Beckenbam Grove, and 5, Laurel Grove, Pen^e.

—

Receiviner order made March 22nd on debtor's own petition. First

meeting April 4th at 132. York Road. Westminster, S.E. Public

examination, April 2l8fc. at the City Court. Croydon.

E. S. Elam and J. Walton (Elam Walton & Co ). electricians,

63, Kms Edward Street, King-ston-npon-HuU —Last day fnr proofs

for dividend, Anril 13th. Mr. G. H. Acheson. Official Receiver,

trustee, York City Bank Chambers, Lowgate, Hull.

Company Liquidations.—Improved Solidite Co., Ltd.
—Mr. H. W. McLaren, of Buller, Viney & Co., of 68. Coleman Street,

E.C.. has been appointed receiver on behalf of the debenture
holders.

Stols Ele'^trophone Co. (1914), Ltd. — Winding-up order

made March 22nd.

Oar contemporary. Electrical Zndudries. aik<t us to state that it

has no connection with a company entitled Electrical Industries,

Ltd., a trading concern registered in May, 1920, and now in

liquidation.

Dissolutions of Partnersliip.—Sunbeam Electric Co.,

electrical factors, 63. Lancaster Avenue, Manchester.—Mr. A. E.

Onthwaite and Mr. A. G. Hartley have dissolved partnership.

Debts will be attended to by Mr. A. 6. Hartley, who will continue
the business.

J. A. Frost and J. W. Frost, electrical ensineera. 70. Old
Compton Street, W —By order of the Westminster County Court,

of February 18th. the partnership between Mr. J. A, Frost and Mr.
J. W. Frost was difsolved as from May 22nd, 1920. Debts dne to

the said firm should be paid to Mr. J. A. Frost (the Receiver

appointed by the Court) at 70, Old Compton Street, W. : particulars

of debts owing: should be sent to Mr. J. A. Frost by April 23rd.

Catalogues and Lists.—The Austin Motor Co., Ltd.,
Lonebridee Work?. Northfi^ld, Birmingham.—An illnstrated and
fully-detailed pamphlet dealing with the " Austin " 0'75-kW auto-

plant for country hon.se lighting:, &c. Also a simOar pamphlet of

the " Austin No. 4 ' lishtin? set.

Messrs Phillips iV; Turner. 115, Edmund Street, Birmingham.
—Leaflet showing: galleries, ceiling plates, &c., for electric light

fittiners.

Messrs. Geo. M'Cabtney & Co.. Bumside Works, Cumnock,
Scotland.—An illustrated and priced booklet of " Orb " switch and
fuse gear of man.v tvpes.

Messrs. Jones & Pordes, 8, Crawford Passage, Farringdon
Road, EC. 1.—An illustrated and priced leaflet dealing with " Elba "

dry cells, accuraolators. portable bell sets, hand lamps. &c
Messrs. L. G. Hawkins & Co.. 116. Charing Cross Road, W.C. 2.

—An illustrated and priced leaflet advertising the " Universal

"

electric washer.
Messrs. Brotschi Febbes & Cie, S.A., Grenchen.—M. Leon

WnUiman, of 4. Water Lane. Brixton Hill, S.W. 2, has sent us a

leaflet relating to the screws, terminals and other such articles for

the electrical industry made by this firm, -which he represents here.

Messrs. Herbert Morris, Ltd., Loughborough, Leicestershire.

—List 301 Z, giving details of Morris electric hoist block?, with

illustrations of actual installations, as well as sizes and prices.

Also two leaflets dealing respectively with steel joists, channels,

angles, &c., and vertical boilers (made by H. Coltman & Sons).

The General Electric Co., Ltd., 67, Qaeen Victoria Street,

E.C. 4-—P Section (13th edition), an illustrated and fully detailed

list of "6.E.C Witton " engine- and turbine-driven a c. generators.

The types shown are oonstrncted to give supplies at 25, 40 and 60

cycles, and range from 30 to l.COO kW.
The Globe Engineering Co., Ltd., Perseverance Works,

Huddersfield Road Brighonse.—List No. 2. A leaflet giving illus-

trations and specification of small d.c. motors of 1 and 2 b.h p.

Messrs. Edward .1. Goodwin, Ltd., 508. Mansion House

Chambers, Queen Victoria Street. E.C. 4.—An illustrated booklet

dealing with " Eastman " electrically-operated cloth-cntting

machines.
Simplex Conduits, Ltd., Garrison Lane. Birmingham —

Catalogue Section "J." an illustrated and priced booklet, giving

full details of the " Simplex " colliery lighting system, describing

many types of small junction or connector boxes.

Trade Announcements. — Messrs. Jones & Pordes

annnunce that Mr. D. J. Esterson. of Glasgow, is not now repre-

senting them and that they have appointed Messrs. Macdonald
AND Shaw, of 116, Hope Street, Glaseow, and Mr Mason Alcock,

of Windsor Buildings, North Street. Belfast, and Dublin, to be their

sole selling agents for Scotland and Irelard respectively.

Messrs. H W. Smith & Co. (1920). Ltd.. have appointed Me.

C. H Spafford, 20, Falmouth Road. Bishop'^ton, Bristol (who was

with Messrs Simplex Conduits, Ltd.). as their representative for

the West of England i and Mb. W. J. Davies, Djdraw, Porthcawl,

as their representative for South Wales. His telephone number is

" 65 Porthcawl."
Messrs. MeClure k Whitfield, of Stockport, have appointed the

City Electrical Co., 1, Emerald Street, Theobalds Road,

London. W.C. 1, their sole export selling agents, also their sole

agents for the following districts :—London and the Sonth-East

Coast—1. Emerald Street, Theobald's Road, London W C. 1 ;

Lincolnshire—Hiffh Street, Scunthorpe ; the East Riding of York-

shire—Jameson Street, Hull ; the North-East Coast— 67, Grey

Street, Newcastle-upon-Tyne ; South Wales— 16, Charles Street,

Cardiff.

Messrs. J. Cclkin & Co.. of Skinner Lane, Leeds, wish to

receive catalogues, price lists, &c., of electrical goods, particularly

motors, dynamos, switchgear, and power accessories.

The Tividale Foundry and Engineering Co. have opened sn

office and saleroom at 2A, Merton Road, Watford, Herts., and they

wish to receive catalogues and lists of electrical supplies.

Copper and Lead Prices.—Messrs. F. Smith & Co.

report March 29th :—Copper (electrolytic) bars, £73, £2 increase ;

ditto sheets, £145. £2 increase ; ditto wire rods, £89, £2 increase
;

ditto h.c. wire, 11 Jd., id. increase.

Messrs. James & Shakespeare report March 29th :—Copper
bars (best selected), sheets and rods, no change. English pig lead,

£21 lOs., 253. increase on last week's price.

Australia and Trade witli Germany.—Mr. Hughes, the

Prime Minister, has confirmed a report that sales of wheat have

been made to Germany, and has stated that the question of the

resumption of general trade with Germany will shortly be sub-

mitted to Parliaihent.—ii'cw/fr (Sydney).

Tlie G.E.C. Removal.—The new premises of the General
Electric Co., Ltd., Magnet House, Kingsway, W.C. 2, the

erection of which was commenced some years ago, being subse-

quently held up by the war, will from Monday next, April 4th,

become the head office, sales department and stores of the company.

The new telephone number wiU be " Regent 7050 " (50 lines). The

goods entrance will be in Keeley Street. Until further notice the

showrooms of the company will remain at 67, Queen Victoria

Street, London, E.C. i.
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For Sale.— By direction cf the Disposal Board, Messrs.

IUdon k LocKwooD will offer by auction on April 19th, 20th and

21st at th9 National Ordnance and Filling Factory, Chilwell,

Notts., plant and machinery, includincr many electrical it*m9 ;

Messbs. Kino & Kino, on April 19th, at 46, Commercial Read,

Portsmouth, will sell by auction machinery, electrical and other

plant, &c.

Messrs. A. Dobell & Co. are offering by auction at Liverpool, on

April 7th, a quantity of spruce deals and other timber, stored in

Liverpool and Manchester. For further particulars see our adver-

tisement pages to-day.

Book Notices.—" Employe Training." By J. V. L.

Morris. Pp. xxiv -I- 312. Price ISs. "Connectinsr Induction

Motors." By A. M. Dudley. Pp. xii + 252 ; 289 fi^s. Price 1.5s.

London : McGraw-Hill Publishin^'^ Co., Ltd.

"Journal of the Amarican Institute of Electrical Engineers."

Vol. XL, No. :). March, 1921. New York: The Institute.

Price SI.
' The Elejtrioal Power Eagineer." Vol. II, No. 9. March. 1921.

London: E.P.E.A. Price 4d.—The present issue contains a portrait

of Mr. J. F. Hejlop, A.M.I.E.E., who is President of the Association

for 1921. Reports of proceedings at various branches and a number
of interesting notes also appear.

"Coil Ignition for Motor-Oars.' By C. Sylvester. Pp. xii +
228 ; 106 figs. London : Sir I. Pitman & Sons. Price 10?. 6d. net.

"Artificial Light." By M. Luckienh. Pp. liv -f 366; 41 illuj-

trations. London : From the University of London Press, Ltd.

Published by Hodder & Stoujhton. Price 12s. 6d. net.

Fuel Research Board. Technical Paper, No. 2. " Report on the

Simmance Total Heat-recording Calorimeter.' By Thomas Gray,

D.Sc , Ph.D., and Alfred Blaokie, MA. London : H.M. Stationery

Oflice. Price 9d. (by post lOii.)—This is the second paper in the

series of Technical Papers of the Fuel Research Board of the

Department of Scientific and Industrial Research. The report

contains the record of the operations of the Simmance total heat-

recarding calorimeter for two periods. In the first of these the

instrument was left to operate on town gas for five months with

occasional adjustment, the readings of the recorder being compared

with the results of determinations of the calorific value carried out

with the calorimeter which forms part of the instrument. During
the second period the instrument was supplied with mixtures of

coal gas and water gas in order to check the accuracy of the gravity

governor when subjected to rapid and extreme changes of density

and calorific value. Tables and results of curves illustrating the

experiments are also included.
" Elejtro-Djposition of Copper." By C. W. Danny. Pp. xii +

108 ; 29 figs. London : Sir I. Pitman & Sons. Price 3i. 6d. net.

Social Events.

—

Tredegaes, Ltd On Tuesday, last

week, an inaugural dinner was given to the staff of Messrs.

Tredegars, Ltd., by Mr. Alex. Maclean and Mr. H. H. Millett,

directors, at the Florence Restaurant, in honour cf Mr. N. E.

Bartlett, chairman and governing director. In proposing the toast

of "The Queen and the rest of the Royal Family," the chairman,

Mr. Maclean, said that the Queen had long been a most valued

client of the firm and had visited Tredegars on several occasions.

He then proposed "Tredegars," offering a most cordial welcome to

the new head of the firm, Mr. Norman Bartlett. The business was
founded by Sir Herbert Bartlett (who was present at the dinner)

and was placed under Mr. Arthur Bartlett, whose loss they

lamented ; his brother had returned from the war and assumed the

leadership. They were all out for success, and it was to their

common interest to pull together with that object in view. Mr.

Norman Bartlett, in responding, expressed his pleasure at meeting
the staff under such happy auspices, and said that the company had
established a reputation for good work, which they were aU keen

to maintain and increase. Co-operation won the war, and was the

key to success in their joint purpose ; with that in view, he asked

for their help and friendship. Mr. Dudley Bartlett also briefly

respinded on behalf of Sir Herbert and the parent firm (Perry and
Co. (Bow), Ltd.). Mr. H. H. Millett proposed the toast of " The
Visitors, including the Press and the Artistes," and endorsed the

chairman's remarks, adding that he hoped the dinner would
become an annual event. Mr. Johnson responded. An excellent

musical entertainment followed, the artistes being Misses Sybil

Elliott, Jean Butt, Joan Boureot, Eva Scott-Thompson, and Nora
Morris, and Messrs. W. K. Haselden and Morland Hay, who gave
of their best to make the evening memorable.

The Scottish Electricians' Strike.—At a meeting of the

Electrical Contractors' Association of Scotland, at Edinburgh, to

consider the strike of electricians, it was stated that of the entire

Scottish membership only two firms were reported as not having
given notice of the reduction in wages. Their action, while
affecting but a small number of employe^, was strongly condemned
as tending to prolong the strike. It was resolved to bring the

names of the two firms before the Central Board of the Association

for consideration. It was stated that men were beginning to come
in and ask for work at the new rate. It was noted that some
effort had been made by the Trade Union to call out selected men
from firms affiliated to the Engineering Federation. In view of

the fact that the standard rate of wages paid by that Federation was
less thaa the rate now offered by the Electrical Contractors'

Association, the employers' representatives at the meeting were of

opinion that further immediate step! should ba taken towards the

equalisation of all wage rates of electricians in Scotland, and tha

introduction of one flat rate.

The men declare that they are resisting the wage reduction

because it will moan the lowering of the level of subsistence for the

workers not only in cne, but in all occupations. It is pointed out
that the result of the acceptance of lower wages in the electrical

trade in Scotland will mean that the same will take plac9 in

England, where the emp'oyers are said to ba awaiting the result of

the dispute before putting forward reduction proposa's on their

own behalf.

The Industrial Situation in Austria.— Speaking on the

trade results of 1920, and the prospects of 1921, at the yearly

meeting of the Metal, Iron and Machine Trades Union of Austria,

the president, Herr Hugo Noot, remarked on the severe struggle for

existence which all the trades included in the Union hadexpsrienced
in 1920. Hindrances on all sides were encountered. Heavy taxa-

tion had created wage disturbances. Austrian industries had
withstood the test, but the almost unbearable tax burdens filled the

future with forebodings. Passing the various trades in detailed

review, that of water turbines had been fully employed. The lack of

coal and petroleum had compelled, where possible, the deve'opment
of unuseJ water power for the generation of electric light and
power. The electroteohnioal trades, with a greatly lessened out-

put, were comparatively busy. As in Austria only a small part of

the production was consumed inland, outlets abroad had to be held

and new ones opened ; and there, e specially in their old market,
Czecho-Slovakia, the greatest customs obstacles were m^t with,

notwithstanding that a great demand existed there, which the

home industry was unable to satisfy. Efforts to supply the home
demand were also observable in Poland, where a number of new
factories had already bee" started. In Poland, Rumania and
some parts of Jugo-Slavia, the Austrian industries had had to face

foreign competition, especially German, French, Italian and
English, which, on account of the currency obstacle, was very

difficult to meet. With Bulgaria and Turkey, for political reasons,

no effective trade relations were possible. Trade with Greece was
only of small dimensions. Sales in the western lands fell through,
owing to the lack of commercial relations. Extraordinarily

burdensome to the electrotechnical industry were felt to be the

transit limitations, and the export formalities which pre-

vented the prompt forwarding of goods, the long storage

of which represented a serious loss to all factories. Earnestly

to be wished for were the regulation of traffic business,

and a comprehensive reduction of the intolerable export
formalities. The steady rise in wages and salaries, and
the consequent increase in price of raw and half - wrought materials,

the depreciation of the currency, the lack ot raw and half-wrought
materials which the electrotechnical industry had to procure from
abroad, were bringing that industry into a daily worsening condi-

tion, leading to overstocking at home and the increase of the

already formidable competition from abroad. Lack of coal lay at

the root of Austria's industrial difficulties, affecting all her
industries alike. The schemes to develop the country's water
resources as a mitigation of tiiis situation could not be carried out
during the past year on account of the unexampled increase

of building costs and the indisposition shown by foreign capitalists

to adventure into such undoubtedly paying investments. The State

Railway Depsirtment had drafted a big building programme, which
the representative bodies had sanctioned, but its realisation was
put off by the Finance Minister owing to lack of means, whereby
their cost was still further increased. It was earnestly to be

wished, in the interest of the popular welfare, 'that the greatest

readiness should be shown in granting water-right concessions
required for the furthering of home industries. Favourable con-

cessions must likewise be granted to foreign capitalists, so that

they might interest themselves in these businesses. In this matter,
unfortunately, the existirg provincial administrations had hitherto
maintained a complete reserve, as they wished to develop the water
resources themselves ; but it was to be feared that for a consider-

able time they would be unable to command the needful means,
and thus all efforts to benefit Austria's economic position would
be frustrated. Sales of electric colliery and foundry machinery had
not varied much from the total of the foregoing year. Investments
in colliery property in the past half-year had occurred only in

Poland, as the Polish Government had agreed to the free sale of

coal in exchange for machinery equipment. As the delivery of

such coal could only be made to Austria, considerable orders, as a

result, had been secured by Austriin industries. No disposition for

big investments hail been shown in the Galician oil region. The
Ruminiau oilfields before the war placed the greatest part of their

orders in Germany, and repairs and new orders for the most part

had fallen again to that country's industries. There could be no
doubt that the colliery and foundry industries hsid large orders to

place, but these would not be issued until after the political and
economic situation had become consolidated.

The New Customs Tariff in Spain.—The manu-
facturers of electrical material are protesting against the pro-

longation of the treaties of commerce. In order to avoid the
retention for several months longer of the Customs surtaxes which
came into force in November, the Governmen', it appears, has
decided to negotiate with each country separately with a view to

arranging partial exceptions to the present tariff in exchange for

concessions to be made in favour of Spain regarding articles

exported bv her to the various countries.

—

Renter s Trade Service

(Madrid, March 20th).

South African Representation.—The Premier Esgi-
NEERlso Co , of 4, Stella Buildings, Rissik Street, Johannesburg,
aski us to announce that it is open to represent makers of
disk and rotary-type water meters, steam and crude oil engine
generator sets, and steam wagons.
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Motor-Car Batteries.—One of the latest products of

Messrs. C. A. Vandervell & Co. is an entirely new battery
which as its name, '" C.A.V.-Willard," implies, has been
produced as the result of an interchange of ideas between
Messrs. C. A. V. i C(j., and T. A. Willurd, U.S.A.; instead

of the usual grooved wood separators Willard threaded rubber
separators have been adopted. Messrs. Vandervell have acquired
the patent rights for Great Britain and the Colonies, with the

exception of Canada, for the Willard rubber threaded separator
and have undertaken to act as service representatives for

the Willard Storage Battery Co., in this country. Mr. Irvin

Kuhn, of the Willard organisation, has recently been in Eng-
land consulting with the C. A. V. Co. on the new undertaking.
The company is organising a complete chain of service stations

, throughout the country, and the organiser and manager of

.'the C..\.V. service station scheme is Mr. George Gregory.
The service is primarily intended to educate the car owner to

appreciate the value and purpose of the battery, and
l)y so doing create more battery satisfaction than has
hitherto existed. Motor car manufacturers standardising
" C..\.V. -Willard " batteries will supply with each car a

battery registration card, upon which will be recorded every
14 days the condition of the battery during the 90 days'

guarantee. Another feature of the scheme is a service station

.pass, in season ticket form, which enables the holder to obtain
distilled water, testing, and advice free of charge at any
of the company's service stations, which will carry stocks of

new batteries and spare parts for repair work, also batteries

which can be hired out to users at a standard uniform rate

throughout the country. The scheme is planned to be every-
where operated by entirely independent traders in preference
to branch premises owned and staffed by the company, so as

to give greater value to the user, inasmuch as the service trader

is in a position to regard all transactions from an entirely

independent and different view-point from that of the manu-
facturer, con.sequently in the wider application of business he
possesses that freedom of action which secures the confidence
of the customer in his purchases. Motor Commerce also an-

nounces that Mr. S. W. Windeler, of the Mack Storage
Battery Co., Toronto, Canada, is now in this country for the
purpose of placing " Mack " batteries on the English market,
and at the request of Sales, Ltd., will take care of the sales

side of the business. A company is being formed and it has
been decided to manufacture a full range of all types of

batteries, including those for motor car starting and hgnting.
Motor Commerce states that its representative has witnessed
interesting demonstrations of the abu.se that the " Mack "^

bat-

tery will withstand without adverse effect, among them being
welding together 6 in. iron nails, and melting steel files by
connecting them across. heavy cables connected to the battery
terminals. In another instance, a heavy car was towed by a

much smaller vehicle driven by the standard starting motor,
the current for which was supphed by a Mack battery, 140
yards being covered before the battery was totally discharged.

A final test was to place a Mark battery on a charging bench,
giving it a reverse charge at 10 amperes for 12 hours, the
charge afterwards being made, in the right direction. Such
abuse far exceeds the averace ill-treatment a battery receives

in actual practice, yet the battery was opened afterwards far

inspection with two cells in a charged condition and the other
cell in a discharged state, and the plates were found to be
in excellent condition.

Cancellation of Orders in the United States.—According
to a statement issued on March 8th by the Fabricated Production
Department of the Chamber of Cfimmerce of the United States,

cincellation of contracts is one of the contributory causes for the
present slump in business. This conclusion was reached by the
D ipartment after a six months' study of the cincellation evil. The
influence of early repudiation of orders, it is pointed out, spread
rap'dly, and brousrht absut a creeping paralysis of industry. In a
number of lines, partly b'causs of cancellations, plants were
reduced from oveitime production schedule to three days a week,
and. in some instances, to a complete shut-down. Legal remedies
have been of little avail, for the ailment has shaken confidence,
confidence, which must be restored before better times can be
looked for. The investigation of cancellations showed that there
W3re plenty of cancellations mutually arranged which were
beneficial to both parties, but there were many others which
caused hardship to either the buyer or the seller. Of the latter

type, the number of sellers who violated their contracts were
about equal to the number of buyers who cancelled orders. The
investig ition also disclosed that a large number of business men
bire losses rather than repuliate contracts.— Reuters Trade
Service (Washington).

Chilian Copper Prodaction.—There is to be a radical
ourtailmeut of operation in soms of the laree copper mines of
Chile. The oitput of one mine will be reduced from 3,000 to
1,000 toas par moith. and other cooipanies will also greatly restrict
proluction. These mining oampi abso-b a large quantity of
American p -oducts, and their partial suspension, pending recovery
of the oipp^r business, will further restrict Chile's imports from
the United St&iea.^Reuter's Trade Sen-ice.

E.D.4. Activities,—^The British Electrical Development
Aisioiatioa. Hampden House. Kinsrsway W.C. 2, has juit issued a
pamphlet exhorting its readers to " Use the electric vacuum
iweeper, and you will not fear the sunshine,' and extollinjr thii
mathod of " iprin^ ol«aniuf,"

Trade with Denmarlc,—The extended application of
electric power in Denmark is hindered by circumstances over which
that country has little control. Its territory is flat and possesses
no sources of chfap water power which might be utilised for the
generation of electricity. Equally important in its bearing-
on this matter is the fact that Denmark has to import all her
supplies of coal. It is stated that for her import of some 2,400,000
tonj of coal, coke and briquettes in 1919, Denmark had to pay
between 4U0 and 500 million kroner, compared with the 60 or 70
million kroner which she spent previously on an import of
3,60},0C0 tons. (.This partly explains why the coal mmer is

about the only worker who can afford Danish butter.) Electricity's
future in Denmark is linked with the import of energy from
Norway or Sweden, where spare hydraulic power is available.
Pians are in progress for an extension of this source of supply to
Denmark

i'ropoxed Tciir of Danish Engineers.— It was reported recently
in Copenhagen that apajty of electrical engineers proposed visiting
the United Kingdom with a view to an inspection of the latest
practice in electricity production and electrical manufacture.
Such visits were formerly paid to Germany. No doubt Danish
engineers in such a tour would see a great deal to incline them to
add to their connections with our manufacturers. In the opinion
of H.M. Commercial Secretary at Copenhagen, under normal con-
ditions there should ha a market in Denmark for practically all

classes of British goods, and thit even if there is at present little

prospect of immediate business, British firms should not lose touch
with their Danish connections. On the whole, the Danish market
may be said to be readily receptive of British goods as regards style

and quality, and provided British exporters pay attention to the
requirements of the market, and, where possible, visit the country
from time to time to become personally acquainted with their
agents and their customers, there would appear to be no reason why
a considerable share of Danish imports of manufactured goods
should not come from the United Kingdom. For the present, how-
ever, British exporters of commodities which come under the
catesrory of articles of luxury should not expect any considerable
trade.

On the whole the Danish metal industry was well employed
during 1919, and the number of bands engrged was considerably
increased. Certain bra: ches of the industry suffered not a little

from foreign competition, and particularly from Germany. The
electrical industry was busily engaged during the year, as there

was a considerable shortage of lighting material, which led to a
general detire to introduce electric plant. The number of employes
in the installation industry rose from 2,500 to 3,200 during 1919,

and could have been increased further had sufficient trained labour
been arailable.

Forthcoming Exh'bition!^—The following exhibitions

are being organised :

—

LONCO.v. — April Ist to 30th, Building Trades' Exhibition :

April 30th to May 1 4th, Printing, Stationery and Allied Trades'

Exhibition; Jane 3rd to 17th, Rubber Trades' Exhibition; July
4th to 15th, London Fair and Market; September 7th to 28th,

Shipping. Engineering, and Machinery Exhibition ; October, Society

of Motor Manufacturers acd Traders ; November 17th to 25th,

Public Works, Roads, and Transport Exhibition. 1923—British

Empire Exhibition.

British Dominions.—June, 1921, Dominions Touring Exhibi-
tion (,South Africa. Canada, Auatralia, and Xew Zealand).

France.—(jBm-rfea •/.!•) June l.ith to 30th, International Samples
Exhibition.

Belqium.— (£r7M.s<'/.v) April 4th to 20th, International Com-
me oial Fair. (Glieiif) April 16th to June 14th, International

Exhibition of Architecture, Building, and Kindred Industries.

Switzerland.—[Bade') AprU 16th to 26th, Swiss Industries

Fair ; May 28th to June 8th, International Automobi'e Exhibition.

Holland.—il'treclit') Sepliember 6th to 16th, International Fair.

Italy.—{Milan) April 12th to 27th, International General

Manufacturers' Fair.

Spaw.—(.Barcelona) April lat to 10th, International iSamples

Fair.

Iceland.—iReykjaeik) June, World's Fair.

PfiBn.

—

(^Lim.i)3wae Ist to October 31st, International Industrial

Exhibition.

Argentina.—iBuenas Aires) 1922, International Exhibition,

Brazil.—iRio de Janeiro), 1922, International Centenary
Ethibition.

Mexico.—September, Commercial and Industrial Fair.

Java.—{Bandjeng) Saptember 19th to October 9th, Netherlands

East Ind 63 Fair.

0Z50HO Slovakia.—(Pmj««) May 28th to June 5th, Auto-

mobile Exhibition. (.Reichenberg), August 13th to 2lBt, Inter-

nationU Fair.

PoLiND.— (trar.miii) May, Building and Fire Protection Exhi-

btion.

lastiinte of Cost and Worlis Accountants.—Miss M. S.

Neale. chief cost accountant to Messrs. Allen & Hanbury, Ltd.,

of Bethnal Green, E., ha? been admitted as a " Fellow '' of the

Institute of Cost and Work^ Acountants. The next examinations

of the Institute will he h'ild during the first week in June in

Londoa, Birminsham, Manchester, Glaasosv, Sheffield, and Bristol.''

Formj of application and full particulars may be obtained from
the Secretary at 30, Grosveior Gardens, S.W. 1.
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German Reparation (Recovery) Act : Committee
Appointed.—Under Sec. 6 of this Aot, which takes effect on
Thursday, March Slat, the Board of Trade may by order take
certain action, as indicated below :

—
(a) Under Sec. 1 of the Act, importers of German ^ooda are to

pay to the Customs a prescribed proportion of tlie value of the
goods, not exceeding 50 per cent. The Board of Trade m.ay reduce
the prescribed proportion as respects articles of any class, make or
description, or may exempt such articles from all the provisions of
the Act.

(J) Sec. 2 excludes from the provisions of the Aot poods partially

manufactured or produced in Germany which are not first con-
signed from that country, and in which 25 per cent, or more of

their value is attributable to processes of manufacture underjfone
since they last left Germany. The Board of Trade may vary this

percentatre as respects articles of any class, make, or description,

(f) Under Sec. 1 the Act shall not apply to (roods imported
bsfore April 15th, if it is proved to the satisfaction of the Cnstom?
that the poods are imported in pursuance of a contract entered
into before March 8th. The Board may, as respects articles of any
make, class, or description, substitute some later date for

April 15th.

(rf) Sec. 4 provides that where any person is liable, under a con-
tract entered into before March .Sth, to accept bills of exchange or
make advances in connection with the importation of any goods,
he may apply to the High Court ; and the Court, if satisfied that
by reason of the provisions of this Act, the enforcement of the
contract would result in serious hardship to him, may suspend or
annul, or with the consect of the parties amend the contract as
from such date as the Court may think fit, or stay any proceedings
for the enforcement of the contract or any term thereof, or any
rights arising under it. on such conditions (if any) as the C )urt

may think fit. The Board of Trade may extend the classes of con-
tract to which the Section relates.

The Board is not. however, to make any order under any of
the above provisions except; on the recommendation of a Committee
which it is to appoint, consisting mainly of persons of financial,

commercial, or industrial experience.

The following Committee has accordingly been appointed by the
Board of Trade, under Ssc. 5 of the Act :

—

Mr. H, A. Trotter, Deputy Governor of the Bank of England
(chairman)

Mr. H. B. Betterton, M.P., C.B E.
Mr. F. R. Davenport, managing director of Messrs. Willans and

Robinson, Ltd., Ruiby.
Mr. Stanley Machiu, President of the London Chamber of

Commerce.
Mr. D. Withers, manager, Foreign Branch, London County, West-

minster, and Parr's Bank.
Captain G. W. Duncan (secretary).

Appluations to the Bo'ird of Trade to make any order under any
of the provisions re-ferred to should be addressed to the Secretary,
Board of Trade, Gri-at George Street, Westminster, and both the
letter and envelope should be marked " German Reparation."

Wages Redaction in Sweden.

—

The L.M. Esicsson
TELEPaONE Co. hai reduced the wages of its staff by 10 per cent.
with a view to enabling the company to compete with foreign
manufacturers.— Reuter's Trade S'ririce (Stockholm).

Italian Industrial Revival.—The mechanical industry
throughout Italy U showing sust lined evidenca of revival, the iron,
shipbuilding and mechanical workshops at such centres as Genoa,
Savona, Terni, Naples, Sampierdarena, Pozzaoli, &c., having already
almost attained pre-war activity. A surprisingly rapid transfor-
mation from the production of war material to the supplying of
many needs was made some months ago, and, but for the political
nnrest, the majority of the factories would have been in full
operation ere now. Equipment, indeed, has increased in some
instances faster than the supply of skilled labour, while wages have
risen until a first-class mechanic now asks as much as 20 and 22 lire
per diem. Before the war the rate was seldom above 10 lire. The
most important engineering products nosv being turned out are
railway material and agricultural implements. If Italy succeeds
In maintaining a steady flow of raw materials (and some substantial
contracts have been made abroad of late in this direction), the
majority of the iron and steelworks in the districts mentioned
should soon be in full operation. Steel is particularly in request, a
large number of cars having been compulsorily laid aside in certain
of the shops, owing to the lack of steel for the frames. Wherever
possib e, wood has been substituted for steel ; but even the requisite
lumber is wanting in sufficient quantities. Owing to the lack of
coal, some of the larger establishments during the war installed
electrically-driven machinery, and this is baing found very service-
able to-day. Steam plant is being retained as a standby for periods
of breakdown or increased demand. Notwithstanding the difiicul-
ties created by the exchange situation, several large orders are
being placed by Italian factories for new machinery, such as
hydraulic presses, foundry equipment, textile machinery, and
general labour-saving devices,

—

RmUer's Trade Service (Savona).

Tlie A. E.G. in Loxembnrg.— The Societe Luxem-
bonrgeoise pour Entreprises Electriques has been formed at
Luxemburg, with a share capital of 3,000,000 fr., divided into
6,000 shares of 600 fr., of which the A.E.G. has subscribed 5,914
hares.

Prices Reduced.—Substantial reductions in the price of
the '' Elejtrolux " suction cleanf r are announced by the Z Elbctbic
Lamp and Supplies Co., Ltd., owing to inoreiwed demand and
jn'creased production leading to reduced cost.

Electricity District Schemes.—When a scheme for

improving the organisation of electricity supply in a district has
been submitted to the Electricity Commissioners, it has to be put
on sale by the promoters and thus made accessible to the public.
The London County Council is now advertising the scheme and
technical report prepared under its auspices. Particulars of the
publishers and prices of other schemes that we have reviewed have
been given in each case in connection with onr abstracts,

A Belgian Dividend,—The Ateliers des ConstructioDs
Electriques de Charleroi propose to pay a total amount of 87.50 fr.

per share on the ordinary shares, comprising arrears of dividend
for the past seven years, including 1914.

Inquiries.—The names and addresses of makers of
"Sun ' banding pliers, and "Puralite " fittings No. F. 66, are
asked for.

The Bitterfeid Chemical Works.—The undertaking of
the Electrochemical Works Co., of Bitterfeld-Rheinfelden, whose
shares are held by the Berlin Electricity Works Co. and the Zurich
Bank for Electrical Undertakings has been sold to the German
aniline dye group, represented by the Gritsheim-Elektron Chemical
Works Co., which has held a lease of most of the plant fur a
number of years. The works were originally started in 189:! by
Herr Walter Rathenan. and the value a', the present transaction is

estimated at over 100,000,000 marks.

LIOHTINQ AND POWER NOTES.

Aberdeen.

—

Details of Proposed Extensions.—In our
last issue we announced that the Town Council had under con-
sideration extensions to the Ferryhill electricity works, estimated
to cost £21", 540. This amount is made up of the follo"'mg
items ;—A 10,000-kW, 6,600- V, 50-cycle turbo-alternator, with con-
denser, pumps, foundations, dec, £77,000 ; two 36,000-lb. boilers,

with superheaters, economisers, forced and induced draught
apparatus, steel chimney, boiler • house building, fotmdations,
piping, valves, &c.. £6 ',1 OJ ; engine-room and switch-room exten-

sions, £20.00 ) ; one 1,500-kW and one 1,000-kW motor converters,

£18,000 , e.h.p, audi p. switchgear, £10 000 ; one 60-ton electrically-

driven crane for the engine room. £6,400 ; contingencies OO per
cent.), £ 19,140. The expenditure would be spread over a period of

two years. In a recently-presented report the electrical engmear
(Mr. J. Alex. Bell) justifies this outl<y by givin? details of the
rapid development and the remuneiative nature of the municipal
undertaking.

Aylesbury.

—

Loan Sanctioned.—The Town Council has
received sanction to a loan of £6,074 for electricity purposes
connected with the housing scheme.

Ayr.

—

New Plant Pkoposed.—At a meeting of the

Town Council, there was submitted for approval a draft agreement
with Kilmarnock for the supply of electricity in bulk by that

authority to Ayr. The agreement was severely criticised, and it

was stated by members that a supply from KUmarnock would
involve a heavy cost, although the Town Council would have very
little to say in the matter. It was eventually decided that the

member of Parliament for Ayr Burghs should be asked to urge

the Electricity Commissioners to permit the purchase and installa-

tion of a 1,500-kW turbo- generator, for which accommodation
already exists at the Council's station.

Bedford.

—

Price Keduction.—The Town Council has

decided to reduce the charges for electricity for lighting from the

next quarterly readings of the meters from lOd.. less 24 per cent.,

to 9id.,less Jd. per uint ; and for power by Jd. per unit.

Belfast.

—

Protest against Award of Contract.—
The Secretary of the Belfast Builders' Association has written to

each member of the Corporation protesting against the action of

the Electricity Committee in recommending the awarding of the

contract for the Harbour power station to a certain firm, as it is

maintained that the prices tendered by members of the Association

were considerably below those specified in the recommended tender.

The reasons given by the Committee for its refusal to accept the

tenders of Association firms were that members of the Association

refused to accept the city surveyor's conditions of contract, and
that their tenders were baaed on a propo ed wage increase, allowing
for fluctuations. The recommended tender was based on existing

wage rtites. The Secretary of the Association states that responsible

members of the Association tendered at figures auont £12,000
below the figare recommended for acceptance by the Committee,
and even when the tenders of members of the Association were

adj usted to the basis on which the recommended tender was calculated

they were still £5,0U0 below it. The secretary asks, therefore, that

consideration of the tenders may be postponed until the wages
question is settled when fresh tenders could be invited and given

on a fresh basis.

EXTENSTONS.—At a epscial meeting of the Corporation Elec-

tricity Committee a report was received relative to the inter-

view which Councillor 0. Jamison, Councillor W. Addis, and
Councillor T. E M'Connell, J.P., and the city electrical engineer

had with consultants in London regarding the installation

of the second 6,0C0-kW set temporarily at the auxiliary power
Station at MusgravB Channel Road and the provision of the



Vol. 88. No. 2,262, April 1, 1921.] THE ELECTRICAL REVIEW, 416

necessary oonvertinff plant at the East Bridge station. Already
the Council had sanctioned £24,000 for this purpose, but an
additional £14,000 was required. The Committee decided to

recommend the Council to approve of this expenditure.

Canada. — Hydro-electric Extensions in Mani-
toba.—The Manitoba Provincial Government proposes to expend a
million dollars on the extension of hydro-electric power mains to

rural points during this year.

—

Iti-nter's Tmde Sert-ice (Winnipeg).

Ceylon, — Hydeo-electric Developments. — The
Government of Ceylon has approved the recommendations of Mr.
J. W. Mearea, electrical adviser to the Indian Government, relative

to the development of the Laxapana-Aberdeen hydro-electric

scheme, and has ordered detailed surveys to be made. The scheme
^ advocated involves diverting by canals the waters of the Kehelgomu
Oya and the Maskeli Oya above their junction to a point where an
effective head of approximately 2,000 ft. can be obtained. The
scheme also involves building storage reservoirs to equalise the flow.

The consumers of the power would de the hill country, the Colombo
suburban raUways, the towns of Colombo and Kandy, tea and other
factories, sewage-treatment works, and water-pumping plant for

city flushing. As there is not at present sufficient demand for the
full 100,000 h.p. which will become available, it is proposed
to make an initial development of only 24,000 h.p., leaving
future extensions to be performed in three additional developments
as the demand for power increases. When the detailed survey is

completed, the plans and estimates will be forwarded by the Local
Government to the consulting engineer in England, who will draw
UD conditions of contract and call for tenders.

—

Commerce
lievorts.

Chester.—Power from the River Dee.—The Board ot

Trade has inquired of the Electricity Committee whether the Cor-
poration has any reasons to advance why the Board should not now
ask for the early removal of the curb from the weir on the river

Dee. Instructions were given for the town clerk to explain that
the removal of the curb would mean a reduction in the amount of

electricity generated, and a consequent reduction in the supplies to

industries, many of which already were curtailed considerably, and
that such a reduction could not be made good by the steam station,

which was already overtaxed, and permission to extend could not
be obtained.

Finance.—The city accountant has reported on the expecta-
tions of the Electricity Committee. Last year, he stated, there
was a net piofit of only £164, this year a net profit of £3,873
was expected. There was a probable increase in the charges for
light and power, although one increase was made last year. He
was told that an increase was likely by reason of the Committee
having applied revenue for capital charges, necessitating an over-
draft at the bank of about £7,000. The present charge of 5d. was
not high, and the average charge for 82 oounty boroughs was 7d.

The tramways had had a bad year on account of the high charges for

materials, high wages, and the cost of the permanent way. There
was no balance available for transfer to the reserve fund.

Continental.—Switzerland.—The special correspondent

at Vevey of the Daily Mail gives some details of the effects of the
prolonged drought upon the hydro electric works and connected
industries which play such a prominent part in the economic life of

modern Switzerland. The large station at Muhleberg, near Berne,
which normally produces about 64,000 h.p., was for a time able to

npply only 6,000 h.p. The effect of the loss of power upon
industry was counteracted to a great extent by the existing trade

depression,

Dundee.—Temporary Stoppage.—An exceptionally low
tide in the estuary of the river Tay led to an hour's suspension of

the supply of electricity on March 23rd. The water required at

the station at Carolina Port is drawn from the river by means of a
large pipe, the water gaining entrance to the pipe via a screened
dam. On Wednesday the water receded so far that only a very
amall portion of th^ screen was submerged, and a quantity of siU
gathered at the bottom of the screen, with the result that water in

sufficient quantity could not force a passage ; the condenser vacuum
was lost, and the turbines stopped running.

Dntch East Indies.—Electrical Developments.—
There are indications of a great development in the generation and
nse of electricity throughout the Dutch East Indies. Extensive
investigations are being made into the water power of the various

rivers with a view to the electrification of the railway and tramway
systems. Housing and building schemes in all the large towns
and seaports in Java and Sumatra call for supplies of electrical

apparatus of various types.

—

Jleuter's Trade SerriL'e (Bombay).

Electricity District.—North-West Midlaxds.—The
Electricity Commissioaers give notice that the time within which
objections and representations may be made, and schemes submitted
in connection with the above-named district, has been further
extended from the last day of March until July 30th, 1921.

Hastings. — Plant Extensions.— The Town Council
has approved a scheme for extending the electrical plant, at an
estimated cost of £.t1,429. The extensions have been rendered
necessary by the great increase in the number of consumers.

India.—PUN.JAB Developments.—The development of

schemes for electrical power in the chief centres of the Punjab has
lately made considerable progress. Lahore and Amritsar are
already provided with electricity, and arrangements are in train
for supplying electricity to Rawalpindi, Multan, and Lyallpur.

—

Indian Engineering.

Isle of Man.—Electric Light for Douglas.—In
the Legislative Council, on March 8th, the Douglas Corporation
Electric Light and Power Bill was read a second time, and the
Committee stage of the Bill postponed in order that several
amendments suggested by the Postmaster-General, the Manx
Electric Railway Co., the Douglas Gas Co., and the original pro-
moters of the Electric Light Bill might be circulated.

—

Isle of Man
Times.

Kilrnsh (Co. Clare) .

—

Electric Lighting.—The Urban
CouncU has decided to ask Messrs. Glynn, owners of an electrical

plant with surplus power, to undertake the lighting of the town at
a price to be fixed. A member stated that the cost would be about
£2,000 or £3,000—or one-half what an outside company would
charge.

Mansfield.—Price Increase.—The Town Council has
decided to increase the charge for electricity to lOd. per unit, as

from the end of the March quarter. The pre-war charge was 4d.

per unit.

Newark.—Electricity Scheme.—The Town Council
determined, at its meeting on March 2l8t, to proceed, at an esti-

mated cost of i 100.000, with a new scheme of electricity supply.
Mr. Wordingham had prepared a project for the establishment of a
1,500-kW plant, with a stand-by plant of similar capacity, it being
recommended that, in the event of a provisional order being obtained,
his services should be secured to carry out the work. An amend-
ment, which was defeated, was moved in favour of delay and
further consideration of the matter by the Committee. Alderman
Patrick urged that the Council should not delay any longer a
scheme which already had been under discussion for 20 years, and
that view was generally acquiesced in, the chairman of the Com-
mittee (Alderman Priestley) explaining that it was proposed to deal
with Newark and the rural district, and if the East Midland
authority was unable to supply Southwell and '''arnsfield, to include
those places also, together with others en route. To ensure a
reliable supply, the plant should be duplicated, and with 3,000-kW
capacity available they could produce 4,000,000 units par annum.
The estimated cost of buildmgs to house the machinery was
£5.5,000. The average cost per unit would work out at 2'29d.

New Zealand. — Ashburton County Electrical
Scheme.—An electrical scheme for the County, at an estimated
cost of £230.000, has been decided upon. The plans provide
for the distribution of electricity throughout Ashburton County,
serving an estimated total of 2..")00 consumers, from a supply
at 11,000 volts taken in at two points—Ashburton and
Methven, The scheme will be entirely self-supporting, the

estimate allowing a loss of approximately £2,000 upon the first

year's operations. It also provides for the purchase by the pro-

posed Power Board of the plant of the Ashburton Electric Supply
Co. Arrangements have been mace for the presentation of a
petition to the Government asking that a power district be created.

The Public Works Department will also be asked to set aside

700 kW from the sixth set at Lake Coleridge for the use of the

county.

—

Reiiter'x Trade Serrice (Melbourne).

Oldham.—No New Mains.—The Corporation Electricity

Committee has decided that for the present new supplies shall only
be given along the routes of existing mains, owing to the pro-

hibitive cost of new mains. Similar action has been taken at

Blackpool.

Salvador.—Electric Light Company Authorised.—
The municipality of Santiago de Maria, Department of Usulutan,

has granted a contract for the establishment of an electric light

company, which is to furnish light to that city and also to the

city of Berlin, in the same department. The United States Vice-

Consul there estimates the populations of the two cities at 10,000

and 9,000 inhabitants respectively.— Commerce Reports.

St. Helens.—Maximum Charges.—On March 22nd
the St. Helens Corporation Bill was again considered by the

Local Legislation Committee of the House of Commons. One
clause of the Bill was to confer upon the Corporation powers to

increase the maximum charges for electricity, and the borough
electrical engineer gave evidence in support of this clause.

Eventually the Committee decided that the clause should be

altered as the Minister of Transport was the appropriate authority

to sanction such increases.

Stoke-on-Trent.—Land for Sub-Station.—In response

to an application by the Corporation for permission to borrow
£2,467 for the purchase of a site for a new sub-station, the Elec-

tricity Commissioners have written asking the Corporation to

apply in the first place for sanction to hold more than five acres

for electricity purposes. This is being acceded to.

Tamworth. — Proposed Mains Extensions. — The
Midland Electric Light and Power Co. has applied for an order to

lay cables in the parishes of Amington, Bolehall, Glasoote, Shut-

tinj^ton, and Wilnecote.

Torquay.—An Alternative Scheme.—Following upon
the decision of the Town Council to delay further action with
regard to the erection of the proposed station at Newton Abbot, on

account of the expense involved, a syndicate has placed before the

Electricity Committee another scheme which it is claimed will

prove more advantageous and cheaper in first cost. This syndicate

is about to nngage in the production of oil from the lignite beds

of ths district, and works are to be erected at Heathfield for this

I
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purpose. It is stated that a large amount of surp'ns power will

be available, and the syndicate offers to transmit this in bulk to

the Corporation's present station, or to a station erected for the

purpose. The cost of the necessary cables will be between 50 and
70 thousand pound). The Council is making further investiga-

tions into the matter.

United States.—Large New York Station.—The
Electrical Beiieiv, of Chicago, states that the United Electric Light
and Power Co., New York City, has under construction a new
generating plant known as the Hell Gate station. This station,

when completed, will be one of the largest generating stations in

the world, with a rated capacity of 280,u00 kW. The foundations,

water-front improvements, &c., are now well under way, and
steel erection is about to begin. The plant will he unique in many
respects. The turbine room will be parallel and adjacent to the
river, so that it will be possible to eliminate the suction tunnel,
individual suction pipes being carried through the east foundation
wall into the screen basins behind the bulkhead line. The boiler

house will be next to the turbine room, between the electrical

galleries and the turbine room, and will be separated from the
electrical galleries by a narrow passage. The initial installation

of generating equipment will consist of two 35,000-kW 25-cycle,

three-phase, 11,UOO-volt General Electric turbogenerators and two
35,000-kW, 60-cycle, three-phase, 15,200-volt Westinghouse turbo-
generators.

Waterford.—Extensions Postponed.—The Corporation
has decided to postpone consideration of the proposed extension of
the city electric lighting, pending the receipt of estimates, &o., a;

to the lighting of tha Ferrybank district.

Watford.— Price Increase. — The Urban District
Council has increased the charge for electricity supplied through
»lot meters from BJd. to 8d. per unit.

Woking,—Inquikt.—An inquiry was held on March
22nd relative to the application of the Electric Supply Co., Ltd.,

for power to increase the maximum charge for electricity from 9d.

to Is. 2d. per unit. The application was opposed by the Urban
District Council, and it was stated by the company that it was
intended to charge only lOd. per unit, unless circumstances rendered
it necessary, but the Council declined to agree to this.

York.— Electricity for Sewage Works. — At a
meeting of the Flaxton Rural District Council, near York, last
week, it was decided to authorise the installation of electric power
at the Strensall sewage works, and an agreement with the York
Corporation is to bs entered into. At present the power is pro-
vided by oil engines.

TRAMWAY AND RAILWAY N0TE5.

Aberdeen,—Opposition to Order.—The Caledonian,
North British, and the Great Northern of Scotland Railway Com-
panies have lodged a petition of protest against certain clauses in
the Aberdeen Corporation Provisional Order which seeks, into-
alia, to obtain powers for the Corporation to construct a railway
from Market Street to the electricity works.

Blackpool.—Proposed Fare Increase.—The Corpora-
tion is endeavouring to obtain powers to increase the tramway
fares. The profits on the undertaking have dropped from £30,000
a few years ago, to barely £5,000.

Continental,— France.— The work of electrifying
certain French railroads, which started in 1920, has made rapid
progress. The Midi Co. has 150 km. of double-track electric line
in operation, and the work of electrifying 3,000 km. in addition is

actually in progress. The reconstruction of two hydro-electric
plants, which will furnish 150,000 h.p. each to this road, is nearly
completed. The road has placed orders for 50 new electric loco-
motives of the type used by the Chicago, Milwaukee, and St. Paul
Railway. Two other French railroads have undertaken the elec-
trification of sections of their lines— the Orleans, which is elec-
trifying 3,000 km., and the "P.L.M.,' which is electrifying the
same extent of track. The power for the Orleans road will be
furnished by the waterfalls of the Upper Dordogne, and t hit for
the"P.LM." by the falls of the French Alps. The cost of elec-
trifying these railroads will be in the neighbourhood of
5,000,000,000 fr. The saving in coal will exceed 3,2)0,000 tons
per annum, which, supposing the price of coal per ton to be above
or equal to 100 fr., will, at the current rate at which money may
be borrowed in France for such work, more than pay the interest
on electrification bonds issued.

—

Jileetrical U odd.
Paris Municipal Council has decided that women tramoar con-

ductors are to go, though an endeavour will be made to fiad
employment in the depots for such of them as wish to remain in
the tramway service.

—

The Times.

Exeter,—Proposed Sale of Undbrtakino.—In view of
heavy losses incurred by the Corporation tramway undertaking,
the City Council, at a meeting oi March 22nd, discmsed future
proposal?. It wai suggested that the service should bs greatly
restricted, or that the tramways should be given up, or that the
whole business should be sold to a compiny. The decision is to be
made at a 1 iter meeting. Provision ii made in the coming year for

an estimated loss of £t,00D. The Tra-nway'Committee attributes
the position to advances in wagej and the high cost of materials.
It was stated that the tramway staff was discontented. Pending a
fiuil determination as to the future of the tramways, approval ha?
been given by the Council to the sale of surplus stores, amounting
to £1,320.

Keighley.—Increased Charge for Power. — The
Electricity Committee has recommend that the price of electricity

supplied to the tramway department be increased to a flat rate of

I'Tod. per unit. The present charge is l'5d. per unit for the first

250,000 units, and Id. per unit above this amount. The increased
charge, it is recommended, should be placed in force upon April Ist,

and retained for a period of one year.

London,—Extension of Suburban SEavicES.

—

The
London County Council has completed the track on Eltham
Road, Lee, and in a few days' time will extend service 46

—

Southwark Bridge and Eltham—to Beresford S^iuare. Woolwich.
This will afford at least three advantages :—A through route from
Beresford Square to Lewisham, a quicker route from Shooter's Hill

to Lewisham (.by avoiding the journey ria Woolwich Road), an
alternative route, for the major part rural, from Hereford Square
to Forest Hill, Catford or Beckenham Lane by a change at Lewisham
Obelisk. The new tramway will serve the housing estate of the
Woolwich Borough Council as well as the older portion of Eltham,
where some propjrty has been pulled down and the road widened.— Kentis/i Mercunj.
Train Mishap.—On March 28th, as a train left the Farringdon

Street Station of th9 Metropolitan Railway, a sudden access of

speed caused some couplings in the middle of the train to break.

The rear carriages remained in the station, and the front portion

of the train proceeded some distance before it conld be stopped.

The passengers were transferred to other coaches.

Leyton.—Proposal to L.C.C.—In the hope of turning
losses into profits, the Leyton (Essex) Council is asking the

London County Council to take over its tramway system under a

partnership scheme for 10 yeirs.

—

Diily Mail.

' Liverpool.—Report on Accident.—Major A. Mount,
R.E., has presented a report to the Ministry of Transport upon an
accident which occurred at the James Street Station on the Liver-

pool Overhead Railway, on January 25th. Two electric trains

were involved ; one was standing at a platform when the oiher

ran into its rear, causing shock and minor injuries to about
37 pirsons. The inspector states that this was a simple, but
serious, case of misunderstanding and slack working under normal
conditions, and he is satisfied that the signals and block instru-

ments concerned were in working order. It appaars that a ticket

collector, who was responsible for the block instruments, disp'ayed

a green light, stating that he took the starting signal to be '' off."

After the train had proceeded, he discovered that the James Street

section was blocked. He tried to rectify his mistake by telephone,

but the collision occurred almost immediately. The driver of the

second train said that he noticed both the collector's green light

and also that the starting signal was at " danger." He took the

collector's signal to mean thit the fixed signal was out of order,

and so proceeded. This wai against a definite rule on the subject

of defective signals, and Major Mount, therefore, lays the blame
equally on the collector and the driver. It is recommended that

the practice of hand-signalling all non-stop trains should be

discontinued, as it is misleading. The inspector also reconmenda
the abolition of cut-out switches in cibs, and the installation of

louder bells on the block telephones.

Railway Fusion.—L. & N.W. & Lancs. & Yorks. Coii-

PANIES.—A provisional agreement has recently been entered into

for the acquisition of the Lancashire and Yorkshire Railway Co.

by the London and North-Western RaUway Co. The "London and
North-Western " title will cover both systems, which will be

governed by one board of directors. The L. & N.W. Co.'a mUeaga
is 2,338, and the L. & Y. Co. operates 2,262 miles of line.

Wolverhampton.— PflOGREss of Works.—The work of

transferring the tramways from the Loraine to the overhead
system is being pushed forward. On March 26th the Dudley Road
route was completed, and a direct service from Wolverhampton to

Dudley thus established.

TELEGRAPH AND TELEPHONE NOTES.

Ireland.—Telephone Service.—On the morning of

Easter Monday Sinn Feiners raided a number of telephone
exchanges in County Dublin, including those at Kingstown,
Foxrock, Blaokrook, and Dalkey, dismantling or carrying off all

the instruments. At some places the complete switchboards were
removed and at Kingstown even the generator was removed.

Trans-Atlantic Amatenr Wireless Telegraphy. —
Result of Tests.—The tireless World of March 19th reports

the result of the competition which took place on February 2nd,

4th and 6th. Nocompatitor succeeded in receiving the test signals

fron the United States, but a prizs offered by Messrs. Burnham
and Co. for the be' t description of the apparatus used, was won by
Mr. W. R Wade, of Clifton, Bristol.
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- United States.—A Wireless Record.—The world's

longr-dUtance record was broken by the U.S. Navy, on March
8th, by the sending of meaaajres within three minntea from Gavite,

Philippine lalandj, to Washington, a distance of 10,000 milea. The
Gavite etitioa sent teat messages 7,000 miles to the Goat Island

station ; the message was then forwarded to San Diego, and thence

to Washington. Naval offi;ials are said to attach considerable

impartance to the recjrd, became it indicates the possibility of

abolishing the present syatem of sending messages by cable cia

Midway Islands, Guin), and Honolalu. It was also said th..t a new
automatic control, which was uied in making th3 recDrd, eliminated

all handling of mesiages between originajing and receiving points.

Ttiis would give American warships direct communication with

Washington from aay point within .S 000 miles of a shore staUon.—Renter's Trade S-rvice (San Francisco).

West Indies.

—

Cable Service.—The Times reports

that in the House of Commons on Mirch 2l8t, Mr. Bildwin moved :—"That the agreement, dated March 16th, 1921, between Hia

Majesty's Government and the West India and Panama Telegraph

Co., Ltd., supplemental to the Agreement, dated August 10th,

1914, entered into between Hia Majesty's Government, the Govern-

ment of the Dominion of Cauada, the Crown Agents for the

Colonies, and the West India and Panama Telegraph Co., Ltd.

(H.O. 447, of 1914), be approved." Mr. Pike Pease, Aeaistant

Postmaater-General, in reply to questions, said that the com-
pany was actually in a very bad way at the present moment, and
ita increased expenses had more than abiorbed the increased

revenue. The need for the whole of the State subsily was greater

than it was in 1914. The compmy had been obliged to sell praoti-

osUy all its investments, and if the refundments due under Clause

14 of the Agreement were insisted upjn it would probably have to

ceaas working almost at once. The whole question of the West
Indian telegraph communication wiS being fully considered by a

sub-committee of the Imperial Communicitiona Committee, and it

would not be posaible at present to bring into oparation an a'ter-

native service, whether cable or wirelesa. Therefore it was
absolutely nejessary to take the course which they had pursued.

The Canadian Government had piid its portion of the subsidy up

to Djcember Slat last, and he hoped that it might b3 possible to

arrange with it to take the same course which the Governmrnt was
asking the House to pursue. Lieut.-Col. Amery, Un^er-Secretary

for the Colonies, in answer to Mr. Hurd, said that the West Indies

hoped to secure a direct cable service through Bermuda, but he

did not think it possible to get such a service within the next year

or two. The motion waa agreed to.

A White Paper was issued on March 2l8t containing a copy of

the agreement under which His Majesty's Governmmt is entitled

to a refund of part of the subsidy pa'd for the year ended
September 30th, 1019. Having regard to the importanoa of main-
taining the service, the present agreement provides for a modifica-

tion of Clause 14, as a result of which, in aay year as from and
after the fourth anniversary of the date on which the original

agreement came into force, the provision for the refund of

subsidy to the Imperial Government, in the contingency stated, is

cancelled,

Wireless Telephony.—Lightship's Installation.—
The first installation of wire'.ess telephoiy for commercial
purposes in the United Kingdom was inaugurated at Liverpool on
March 2lBt, says The Times, between the head of33ces of the

Mersey Docks and Harbour Board and the Mersey bar lightship,

12 miles away. The other two lightships guarding the Mersey
entrance are connected with the shore by telegraph cables, but that

is impracticable in the case of the bar lightship owing to tha heavy
onrreats. The apparatus ia the Marconi Co.'s portable set of

100-W power with a 35 miles range. The wave length used ia

400 metres, to minimise th^ possibility of interference with other

wireless stations. The apparatus is worked by the ordinary crew
of the lightship and the Dock Board's shore staff, and will be used

for communicating with ships, and for life saving purposes, as

well as to enable Do?k Board officials to speak with the lightship.

CONTRACTS OPEN AND CLOSED.

(TK> date given in parentheses at the end of the paragraph indicates

the isrue of the Eleotricai. Bcviicw in which the " Official

Jfotioe" appeared.)

OPEN.

Aastralia.—Melbourne.—April 27Dh. Tictorian Rail-

way Commissioners, Spencer Street. Caustic sodi primary cells,

complete (Contract No. 33.914).*

May 2ud. Victorian Railway Co umiaaioners. Twelve miles of
"015 aq. in. two-core, lead-aheathed, wire-armoured, 2,210-V cable.'

June 22n(l. Victorian RaUway Commissioners. One electric,

lifting magnet (capacity J ton), one 440-V motor generator.

Jane 29th. Supply of 1-ton platform type industrial storage

battery trucks, also battery charging equipment,

—

Beater's Trade
Service (Melbourne).

Belfast.—April 25th. Electricity Department. E.h.p.

and l.p. switchjear. (March 18th.)

Belgiam. — April 6th. The Sosi^te Nationale des

Chemins de Far Vioinaux, 14, Roe de la Science, Brussels. Laying
of the underground armourei cables required in connection with
the supply of electricity to the railways in the L^uvain section.

Particulars can be obtained for 3 francs from the Services Eleotriquea,

48, R ;e Montoyer, Brussels,

April 11th. The municipal authorities of Sohaerbeek, Brussels.

Supply of a quantity of electric cable. Partioulars can be obtained

from the Service d'Electrioite, Hotel Commuaale, Sohaerbeak.

April 2jSh. Daputatiou Permanente du Limburg. For the

establishm3nt of an electricity supply in the Gonck-Haaaelt-St.

Trond district. Copies of the specification and plana can be

obtained on application to 99, Rue des Flamands, Louvain, while

tenders, on special forma, are to be aent by registered post to

L3 Gonverneur de la Province de Limburg, Hasselt, Belgium.

Bridgend.—April 12th. Ur'oan District Council. Elec-

tricity Department. Ooe 400-kW triple expansion steam engine,

direct-coupled to an alternator. (See this issue.)

Canary Islands.—April 7th. The Cabildo Insular de
Teneriffe. at Teneriffj, Cinary Islands. For the establishment of a

telephone service between Santa Cruz de Teneriff j and Guimar.

Cardiff.—April llth. Welsh National Memorial Asso-

ciation. Electric lighting p'ant for the Glan Ely Sanatorium.
Two 20 kW internal-combuation engine-driven generator acts,

battery charging booster, switchboard, and battery of accumulators.

(March 25th.)

East Him.—April 2nd. Electricity Department. L.p.

pipar-insu'.ated, lead-covered, armoured concentric cable, with
nec3saary joint boxes, &a. ; also two c.i. lighting feeder pillars.

(March 18th.)

France.—April 5th. The French State Railway authori-

ties, 43, Rue ds Rome, Paris. Supply of four 8-ton electric travelling

cranes for the new railway workshop) at SottevUle-Quatre Mares,

Reus. Particulars miy be obtained from the Sorvicaa Eleotriques

(lat Division) at the above addreaa.

Glasgow.—April 2nd. Corporation Electricity Depart-
ment. Works required in conneotion with erection of aub station

in Buchanan Street. Corporation Electrical Engineer.

Holmfirth,—April 8th. Urban District Council. Elec-

tricity Department. Ereotion of additional overhead mains
(approximately four miles). (See this issue.)

Jugo-S'.avia.—May 1st. The Serb, Croat, and Slovene
Ministry of Public Works. Erection of a power-station, main
conductora and transforming atationa in connection with an
electrical acheme at Kostolac for the supply of energy to Belgrade,

Semlin, &c.'

The Commercial S3cretary to H M. Legation at Belgrade reports

that a prominent business man and proprietor of fi lur mills in

Serbia ia contemplating the installation of a complete electric

lighting and power station, and is asking for tenders for the
necessary plant, which includes one steam engine of 150-h.p.,

generators, &c., for power for 4,0C0 to 5,000 lamps (about 90-kW),
and overhead cables and conductors for 60 kilometres of circuits

(to provide lighting for about 1,400 houses). The name and address

of the inquirer may be obtained by Unittd Kingdom firms

interested, on application to the Department of Overseas Trade in

London.

London.—H.M. Office of Works. April 12th. Sapply
of electrical labour-in-daywork in the Leeds district. (March 18th.">

L.C.C. April ISth. 5,500 tons of standard steel girder tram-
way track rails, lipless track rails and renewable guard rails

with fasteninga. Chief Engineer, County Hall, Spring Gardens,

S.W. 1.

New Zealand.—April 19th. Public Works Department.
H.M. Trade Cimmissionet has forwarded particulars of a call for

tenders for 6 000 pin insulators, suitable for a line operating at

66,000 volts bitween phases. Tenders (accompanied by deposit of

£100) to the Secretary, Public Works Tenders Board, Government
Bu'Jdinga, Wellington. Specifications may be seen at the Depart-

ment of Overseas Trads, 35, O.d Qu;ea Street (Room 59), West-
minster, S.W.I.

Santh Africa.

—

Pretoria.—Miy 10th. Municipality.

Switchgeir. Tenders, marked " Electric Light and Power Depart-

ment, 1920 Extensions, Contract No. 5," to Deputy Town Clerk,

Municipal Offijes, Pretoria, on May 10th. Deposit, five guineas.

Further pirciculars miy be obtained from the general manager of

the Electric Light and Power Department, or from the consulting

engineer, Mr. 6. M. Clark, 40 42, Miisohkel's Bu Idings, Johan-
nesburg.

JOHANNBSBOBO. — Jane 2 2nd South African Railways and
Harbours. Electrification of Cipatown and Simonstown and
Durban- Maritzburg linea : Overhead equipment of permanent way
and overhead transmission line, awitchgear and aocesaories, aad
trackbonds. (See this issue.)

* A copy of the specification, &c., can be consulted at the Depart-

K8nt of Overseas Trade, 35, Old Qaeen Street, S.W.I.
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i
CLOSED.

Aastralia.

—

New South Wales.—P.M.G.'s Department.
Accepted :

—

One additional primary-line swiu^h unit for automatic exohani;c, Balmain,
i'SIVi.—Automatlo Telephones (Alist.), litd.

Automatic switchboard material, A'lbO.—Automatic Telephones (AuBt.), Ltd.

Victorian Railways Department. Accepted :

—

Impregnating plant, spare parts and humidity gauge, tor impregnating
electrical apparatus witu insutatiny varnisnes aud solid compounds,
i<,4(i)e»ch.—Gihson Battle (Melbourne), Pty., Ltd,

400-k\V transformer, £983.—Oeneial Trading Co. —TtnderH.

Government Contracts. — The following Government
contracts were placed during D'ebruary, l'J21 ;

—
Admikaltv : Contkact and Purchass Dei'autment.

Automatit
Co., Ltd.

eleph. exchange equipment.—RcKiy Auli

Electrical ly-oporat

Electrical condens
Electric lighting.

Electric fans.—Ge

:d jib crane.—Armstrong & Main
-r.—W. A. Hole,
itc—G. E. Taylor & Co., L(d.
leral Electric Co., Ltd.

War Office.

Distributing boards.—General Electric Co., Ltd.;
Bridge meggers.—Evershed & Vignolcs, Ltd.
Electric cells.— Fuller's United Electric Co., Ltd.

Ltd.

Telepho

Bros. & Co.,

lanuLicturing Co., Ltd.
Manufacturing Co., Ltd

; Siemens Bros. & Co., Lt(

Phoenix Telephone & Ele(

)nc cable.—British Insul.lted & Helsby Cables, Ltd.;
•mens Bros. & Co., Ltd.; Western Electric Co., Ltd.
-London Electric Wire Co. & Sitiiths, Ltd.; Phcenix

Air Ministrv.

Electric wiring.—T. Clarke & Co.
Magnetos.—British Thomson-Houston Co., Ltd.
Magneto spares.—North & Sons.

Post Office.

Protective apparatus.—British L.M. Ericsson M
Telephone apparatus.—British L.M

Phcenix lelephon<
Terminal blocks.—Gei

trie Works, Ltd.
Telegraph and tcleph.

Glover & Co.; Si.

Cords for telephones.

-

Telephone & Electric Work:
Cable drums.—Macintosh Cable Co., Ltd.
Bucts.—Exors. of the late H. R. Mansfield; Sharp, Jones & Co.
Laying conduits.—Birmingham-Worcester (Section III) and Birmingh;

Worcester and Droitwich (Section II) : E. E. Jeavons & Co., I

Canterbury-Ramsgate-Margate, Colchester-Ipswich (Sections I and II)

Hampstcid (Belsize Park) and Purley-New Oxted (Section II): O. C
Summers. Ealing (Castlebar) and London-Bristol-Newport (S.-W.
Section 5): Whittaker Ellis. London-Dorking (Section I): J. Mow
lem & Co., Ltd. London-Uxbridge-High Wycombe (Hyde Park, &c.)
G. J. Anderson. Neivcastle-Durham (Section la): W. Turner (Ard
wick), Ltd. Portsmouth-Ryde : H. Linington. St. Pancras : A
Thomson & Co. Wembley (N. & N.W.) area : J. A. Ewart, Ltd
Widnes-Runcorn : Hodge Bros. (Contractors), Ltd.

Manufacture, supply, drawing-in, and jointing cable.—Chester-Hawarden
British Insulated & Helsby Cables, Ltd. Derby-Sheffield and Sheffield
Leeds : Western Electric Co., Ltd.

Distribution cable plugs.—British Insulated & Helsby Cables Ltd.
Insulator rings.—Avon India-Rubber Co., Ltd.
Solder.—British Insulated & Helsby Cables Ltd.; E. Cowles.
Telephone exchange equipment.—Cambridge : Western Electric Co., Ltd.
Wallboards.—Thornlon-Pickard Manufacturing Co., Ltd.
Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated & Helsby Cables

Ltd.; Shropshire Iron Co., Ltd.; F. Smith & Co., incorporated in tht

London Electric Wire Co. & Smiths. Ltd.
Copper binding wire.—

trie Wire Co. & S
Enamelled and silk covered and coppe

Electric Works, Ltd.
Tinned copper wire.—Richard Johnson & Nephew, Ltd.

HiCM Commissioner for India.

Cable.—British Insulated & Helsbv Cables. Ltd.; W. T. Glover & Co.,
Ltd.; Pirelli General Cable Works, Lid.; Siemens Bros. & Co., Ltd.;
F. Smith & Co. (incorporated in the London Electric Wire Co. S;

Smiths, Ltd.); Union Cable Co., Ltd.; Western Electric Co., Ltd.
Inert cells.—Fuller's United Electric Works, Ltd.
Crucibles.—Morgan Crucible Co., Ltd.
Insulator cups.—T. De la Rue & Co., Ltd.
Generating sets.—Lanes. Dynamo & Motor Co., Ltd.
Electric lamps.—General Electric Co., Ltd.
Meters.—Ferranti, Ltd.
Electric motors.—Lanes. Dynamo & Motor Co., Ltd.; Veritvs, Lid.
Stator, &c.—British Thomson-Houston Co., Ltd.
Switchboard.—Erskine Heap & Co.. Ltd.
'I'elephone apparatus.—Automatic Telephone Manufacturing Co., Ltd.
Electric wire.—Derby & Co., Ltd.
Galvanised wire.—R. Johnson & Nephew, Ltd.; Rvlands Bros., Ltd.
Iron wire.—Dorman, Long & Co.. Ltd.
Steel wire.—Shropshire Iron Co., Ltd.; Siemens Bros. & Co., Ltd.; White-

cross Co., Ltd.

Crown Agents for the Colonies.

Alternator and condensing plant.—C. A. Parsons & Co.. Ltd.
Battery.—Tudor Accumulator Co., Ltd.
Cable.—Western Electric Co., Ltd.; W. T. Glover & Co.. Ltd.
Cables.—Callender's Cable & Construction Co., Ltd.; W. T. Henley's

Telegraph Works Co., Ltd.
Ceiling fani'.-General Electric Co., Ltd.
G.I. wire.-—Rylands Bros., Ltd.
Insulator cups.—Bullers, Ltd.
Pole distribution boxes.—British Insulated & Helsby Cables, Ltd.
" " '"' ° "''ride Electrical Storage Co., Ltd.; Telegraph

ith & Co., incorporated London Ele

Telephone and

Porcel
Iron Works'; Bullers, Ltd

Telegraph line material.—Sien
Telephone, &c.—British L.M.
Wire.—R. Johnson & Nephew, Ltd.
Bronze and copper wire.—T. Bolton & Sons.

H.M. Office of Work
Engineering services, Roval Mint switchboard
Miscellaneous cable.—Enfield Ediswan Cable Work:
Electric cable and wire.—General Eleetr

(1920), Ltd. ; Hackbridge Cable Co.

&• Co.. Ltd.; .Bullers. Ltd.
anufacturing Co., Ltd.

Ltd.; H. W. Smith & Co,

Lnrgan.—Urban District Council. Accepted :

—

Cables for the electricity scheme, £3,166.—Enfield Ediswan Co., Ltd.

New Zealand.—Auckland.—The City Council has
accepted the following principal tenders for the extension of the
city's electricity system :

—
Generator plant, £94,000.—British General Electric Co.
Eemainder of machinery, £77,001.—British Thomson-Houston Co.
Boilers, £81,000.—Babcock 4 Wilcox, Ltd.—Beuter'i Trade Service (Melbourne),

FORTHCOMINQ EVENTS.

Junior lostltatlon of Englneeri.— Friday, April let. At 89, Victoria Street,
.s.W. At 7.80 p.m. Paper on "Pneumatic Conveyors," by Mr. M.

lings.

Friday, April Hth. At the Caxton Hall. At 8 p.m. Questions and
tieneral discussion.

Institution of Production Engineers.-Saturday, April Sod. At 3 and 4,

Tudor Street, PLC. At 6 p.m. General meeting to approve articles of

association and by-laws.

Society of Engineers (Incorp.).—Monday, April 4th. At Burlington House,
Piccadilly, w. At 5.30 p.m. Ordinary meeting.*

Manchester Wireless Society. — Tuesday, April 5th. At the Albert Hall,
Albion Hotel. At 7.80 p.m. Paper on "The History of the Telephone,"
hy .Mr. A. Marr.

Paisley Association of Electrical Engineers.—Wednesday, April 6th. At
the \'.M.C.A., 'JS, High Street. At 7.ao p.m. Annual buainess meeting

Faraday Society—Joint Meeting with the Institution of Mechanical
Engineers, and other Instituticiiis.— Wednesday, April Oth. At the
Institution of Mechanical K.ngineers. At 2.:jfl. '>, ami M p.m. Discussion
on "The Failure of Metals under Internal or Prolonged Stress."

Chemical Society.—Thursday. April 7th. At Burlington House, Piccadilly.
At B p.m. Lecture by Dr. F. W. Aston.

Institution of Electrical Engineers.-Thursday, April 7th. At the Institu-
tion of Civil Engineers, Great George Street, S.W. At 6 p.m. Paper on
"Some Recent Developments in Steam Turbine Practice,'' by Mr. K.
Baumann.

Western Centre. — Monday. April 4th. At the Public Library,
Swansea. At p.m. Paper on " The Commercial Application of Variable
Speed Motors," by Dr, S. Parker Smith.

North-western Centre.— Wednesday, April 6th. At the College of
Technology, Manchester. At 7.30 p.m. Lecture on "Developments in
Wireless Telegraphy and Telephony," by Prof. E. W. Marchant.

South-Midland Centre. — Wednesday, April 6th. At the Univer-
sity, Birmingham. Ordinary meeting.

meeting.

Edlnhnrgh Electrical Society.-Friday, April 8th. At the Philosophical
Institute. At 8 p.m. Electrical questions and answers.

Salford Technical and Engineering Society.—Saturday, April 9th. At
the Royal Technical College. At 7 p.m. Papt?r on " Correct Lubrication,"
by Mr. A. B. Smith.

NOTES.

Bogus Electricity Inspectors.—The Ma?irhester Guardia>i

warns its readers that recently many instances have occurred in

Manchester of men calling at houses and representing themselves
to be employes of the Corporation Electricity Department, obviously
with the intention of theft. The genuine inspectors are always in

uniform, and bear a written authority, the exhibition of which
should be demanded.

EdDcational.

—

Birmingham University.—The Council
of the Birmingham University is taking steps to bring members of

the staple trades of Birmingham and the Midlands into closer

relationship with the University by making them acquainted with
the opportunities for training of students at the new buildings at

Edgbaston. Last Thursday the leading members of the iron and
steel trades paid a visit, and they were conducted over the
technical departments by Prof. T. Turner. Considerable interest

was shown in the electrical engineering, mechanical engineering,

and metallurgical departments.

Radlnm for Paris,—The Municipality of Paris has
voted a sum of £ 100,000 for the purchase of 2 grammes of radium
for use in public hospitals.

E.T.Bil. Concert.—A smoking concert has been organised
by the Manchester and District Local Advisory Committee of the

Electrical Trades Benevolent Institution, which will take place at

the Albion Hotel, Piccadilly, Matichester, this evening.

The Battl-Wallahs' Society.—The annual general

meeting was heldatthellolborn Restaurant on the 21st ult., follow-

ing the luncheon that this lively Association holds monthly. Among
the guests was Mr. Beresford (" Tendency Beresford "), President
of the American Institute of Electrical Engineers, and a compli-
mentary reference to , his presence brought from him a capital

little speech in reply.

The retiring President, Mr. W. Wyld, was in the chair until such
time as he gracefully handed it over to the newly-elected President,

Mr. W. F. Ireland.

The hon. secretary, Mr. F. Pooley, reported sound progress in

1920, both in numbers and in finance, and the meeting registered a

resolve to make the Society stUl more comprehensive in 1921. Mr.
Pooley was presented with a most handsome silver bowl, which
was inscribed as a small tribute of esteem and gratitude for his

long and splendid services to the Society,

The following is the list of officers elected at the meeting :

—

President : W, F, Ireland. Vice-Presidents : E. Barralet, C. Newton
Russell, E. P. Barfield, R. W. Hughman. Committee : A. W. Blake,

H. Foulds, L. S. Richardson, J. P. Maginnis, A. F. Hanner, M. R.
Gardener. Hon. Sec. and Treasurer : F. Pooley. Hon. Entertain-

ment Secretary : A. J. Greenly.

Educational Kinemas.—When the Lycces of Paris

obtain the kinema sets, which the Minister of Education intends

shortly to distribute, they will be applied, in the first instance, says

the Daily Ma il, to the teaching of natural history.
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Football.—In a football match at Wigan, between the
employ^^j of the Southport Corporation Electric Tramway and the
Wi(tan Corporation Electric Tramway employes, the latter were the
victors by 2 to 1

.

Service Notes.- Capt. E. B. Hunter, A.M.I.E.E., from
the London Electrical Engineers, has been grazetted a major in the
Territorial Reserve of Officere, from March 23rd last. Lieat. R 6.
Burton, from the London Eiectricai Engineers, has been similarly
appointed to thg Territorial Reserve of Offieera. Lieut. R. G. Smith,
who was in the Territorial Reserve of Officers for some time, has
been re-appointed to the Lancashire Fortress Engineers, Territorial

Force (Electric Lights Company). Recruiting for the electrical

departments of the Navy and Army is very good just now, and a
(rood type of men is being obtained for both Services.

It is officially announced that the Admiralty Experimental
Station at Shandon, Dumbartonshire, set up during the war for
scientific, experimental, and res;.-irch work, was to be completely
closed down by March 31st. On this date the appointment of
Senior Naval Officer, Shandon, held since .Ijne, 1919, by Capt.
George L. Massey, who in the war was Assistant Director of Para-
vanes, was to be terminated. The naval part of the Shandon base has
been known as H.M.S. Crescent III, the Ci-escnt being the depot
ship at Rosyth for the Scottish Conrmand, and this unit was also

to be paid off on IWarch 31st, says The Tiinex. Research work for the
Navy will in future be chiefly carried on at the Naval Research
Institute at Teddington, which, it is hoped, will be complete by
the end of the present financial year. The reason for the abandon-
ment of Shandon was on account of its distance from the open sea

and from the experimental schools at the ports, the various

scientific institutions, and the Admiralty.

The Consumption of Electricity by Domestic Appliances.
—The following figures indicate the value of a steady propaganda
in favour of the subsidiary uses of electricity in the' home. As
mast of the appliances named use electricity at lighting rates, we
have assumed a price of 6d. per nnit :

—

Watts Use, hours Units,
capacity, per annum, per annum,

100 fans 100 100 1,0.0

100 irons 300 150 4,500

100 table hot-plates 200 100 2,000

100 kettles 500 100 5,000

100 water or milk-heaters ... 260 50 1,250

100 toasters 200 60 1,2C0

100 vacuum cleaners ... 250 300 7,500

100 washing machines ... 250 150 3.750

800 pieces. 26 200
2t"> 200 units at 6d. = £655 per annum.

If the peak load is not increased by the use of these devices, the

coat of the energy is only that ascribed to " running coats," so that

the bulk of the revenue is net profit.

Appointments Vacant.—Tramway overhead linesmen
(78s. 8d.), for the Borough of Wigan Tramways Department ; shift

engineer, for the Rawtenstall Corporation Electricity Department.
See our advertisement pages to-day.

A Manlcipal Exhibition.—To educate the public up to

the advantages conferred by the use of electricity should be one
of the first considerations of a mnnicipality owning an electricity

undertaking. We are pleased to see that Aylesbury set an
excellent example in this direction by the organisation of an
electrical exhibition, last week. The show, which was formally
opened by the Mayor, Alderman James Robinson, on March 2lEt,

was arranged by the borough electrical engineer (Mr. W. A. Turn-
bull) and his staff, and their efforts were amply rewarded by the
keen interest shown by the visitors. The exhibition covered both
domestic and agricultural appliances, and these were shown in

working. The best way of all was chosen for the display of the
domestic side of the show

—

i.e., by arranging the exhibits in their

correct surroundings, in a bedroom, drawing room, dining room,
and kitchen. Each room presented an example of correct and
scientific lighting and heating. Local firms carried out the decora-
tion and furnishing. Among the devices which appeared were
" Carola " heating pads in the bedroom, a " Lightning " oven in the
kitchen, and '' Aqua " and " Stanton " water-heaters supplying hot
water to a bath. The Western Electric Co., Ltd., was very much
to th'* fore, its stand bearing examples of many of its appliances,

including a washing machine, a dish washer, a sewing machine,
and vacuum cleaners. The stand was illuminated by means of
flood lighting. Mr. Gowan. an enterprising local contractor, was
responsible for a most imposing display in the centre of the hall.

Assisted by demonstrators. Mr. Gowan showed washing machines,
cookers, and smaller apparatus under working conditions. A
number of lighting sets were exhibited by various firms, these
including " Lalley Light," "Austin," and "Aster" sets. The
Jackson Electric Stove Co. had an exceUent range of its products,
and cooking was carried on continuously.

Upon the agricultural side were gravel crushers, fodder slicers,

mUk separators, and centrifugal pumps, automatically controlled,

the principal mannfactnrera represented being Messrs Brown and
Sons, of Leighton Buzzard. A 2i-ton electric vehicle, built by Messrs.
Raneomes, Sims & .Jefferies, Ltd., was driven round the district by
Messrs. Measey & Co., Ltd., to advertise the exhibition. Other
exhibitors included the General Electric Co., Ltd., the Hot Point
Co.) the Bastion Co., the British Hleotrio Transformer Co., Ltd., &c.

The Isteat aid to publicity—the kinematograph—was made full
use of, both the Western Electric Co. and the Hoover Suction
Cleaner Co. loaning films for the purpose.
Many useful lectures were given to appreciative audiences,

among the speakers being Mr. J. W. Beauchamp, of the British
Electrical Development Association ; Mr. Napier Prentice, of Felix-
stowe ; Mr. Borlase Matthews, A.M.I.C.E., and Mr. W. T. Kerr,
borough electrical engineer, Hereford, who lectured on the appli-
cations of electricity to agriculture. Mr. W. A. Turnbull also
lectured, and Mr. LI. B. Atkinson, President I.E.E., was present on
March 24th.

It is to be hoped that the exhibition will be followed by a
tremendous rush lor electricity and electrical appliances. Much of
the success was due to Mrs. W. A. Turnbull, who rendered valuable
assistance in demonstrating for and instructing lady visitors.

After the close of the show the staff was entertained to supper
by Mr. Turnbull, when they were thanked for their good work.

The Metric System in Japan.—The Director of the
International Bureau ot Weights and Measures has informed the
Academy of Sciences that the Japanese Parliament has passed an
Act for the compulsory aaoption of the metric system.

Electrical Appreatices.—In reply to an advertisement
for mrec appieni,.oc8 ax, liuruley electricuy works, the Corporation
naj receivcu lou applications.

Empire Naval Policy.—The Memorandum supplementing
Loiu i^t^e s suiiement reviewing the hist<jry ol tue past yeai'
states, says tlie iimcs^ tliat it is lioped that the .Naval Kesearen
lusutation at 'ledduiyton close to ttie National Physical
i^aboratory will be complete by the end of the present financial
year. Keiemug to " tne very economical arrangements made
with regard to optical research aad experiment, ttie memor-
andum says;

—
" it was arranged earlier m the year tnat the

requirements of tne ngtitmg services could Dest be met by co-
operation, and it has Deen decided that the .-Vdmiralty shall
mamtam an (Jptical Section at the Naval Kesearch InsUtution
which snail carry out research and experiment lor botn the
Navy and Ai'niy. Lntil the Aamiralty Uuildmg at leddmgton
IS complete the Optical Section will be housed oy the ]National
Physical Laboratory. In a someuhat similar way it has been
possible to centi-alise research work in gyroscopes, it having
been decided to continue such research worK at tne Koyal Naval
College. Greenwich."
A Liivision of the Naval Staff has been made responsible for

formulatmg proposals tor the commercial appucation of
scientihe devices, originally developed for naval purposes,
which may be suitable lor commercial application. The Aamir-
alty proposes to lay a leader cable in a position where its com-
mercial application can be fully demonstrated, in order that the
Mercantile Marme may have every opportunity of investigating
the practical commercial value of the device. It is believed
that the adoption of leader gear off the entrances to some of
our commercial ports will prevent considerable losses both of
time and material.
Many directional wireless telegraphy stations were set up

on the coasts of the United Kingaom during the war. and
several of these, since the Armistice, have been placed at the
disposal of ships of the Mercantile Marine. As the stations
are not required in peace time tor naval worli, they are being
turned over to the Post Othee, except one which will be em-
ployed on development and research work.

I'he policy with regard to deck and engineer officers set out
last year has been continued, and it is proposed to introduce
certain modifications in the present system of engineering
training. The time has arrived for ai-ranging gradually to
transfer the duties in connection with the electrical installa-
tions of H.M. ships from the charge of the torpedo lieutenant,
a deck othcer, with whom it is vested at present, to the
engineering side, 'the maintenance in an efficient condition of
electrical machinery is a similar function to that of the main-
tenance of other machinery on board ships; the proposals,
therefore, for the future framing of officers lor the engineering
branch make provision for a proportion of those officers to
become electrical engineering specialists. It has been deemed
desirable to arrange for the separation of deck and engmeer-
ing branches to take place earlier than has hitherto been the
case. Those on the engineering side require, before proceed-
ing to sea, to receive a thorough gi-ouuding in engmeering
and electricity, and to undergo a period of practical work in
the workshops. For this purpose they will first proceed for
three years' training at the Engineermg College at Keyham.
and will undergo a course similar to the one which all engi-
neer officers in H.M. Navy formerly underwent, and which
gave us the splendid body of officers to whom we owe the
engineering efficiency of the fleet during the war. On com-
pletion of this course they will then proceed to sea to carry
out engineering duties afloat. Specially selected officers will
be given the appropriate advanced courses at Greenwich
as may be necessary. Those officers who have qualified in
the advanced marine engineering course wfll be eligible as at
present for the higher posts; those who have qualified in the
advanced electrical course will be employed in ships requiring
them and will be eligible for selection for the higher electrical
positions. As specialist electrical officers become available the
electrical installations in the more important ships now in
charge of torpedo lieutenants will be transferred to them, and
in the less important ships the electrical installations will be
in oherge of an engineer officer.
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Electricity (Supply) (No. 2) Bill.—A special commitlee
appointed by the Council of the Association of Municipal Oorpora-
tions had an interview with Mr. Arthur Neal, Parliamentary
Secretary of the Ministry of Transport, and the Electricity Com-
missioners, on January 2l8t, and recently iesuel a report on the
No. 2 Bill, suKKeatini; various modifications. The report has been
adopted by the Council. The Committee eugsres^s that a joitt

authority shill net be restricted in borrowiugr for workin? capital

to a period of three years, as laid down in Clause 1. since it may
require no capital duriner that periol. bu'; may need it later. With
regard to Clause 2, the Committee woull e.xtend the permission to

suspend sinkinsr-fund payments to cover all moneys borrowed fcr

the pnrpiees of the Electricity (Supply) Acts, and not only loans
raifl d subsequently to the passingr of No. 2 Bill ; it would also add
power to capitalise interest during: construction. By the

Act of 1919, the expenses of the Electricity Cammis-
sioners are placed upon the shoulders of the j )int

electricity authorities and authorised undertakers of the
United Kinpd im ; as they are, in effect, a Government department,
objection is raised to the provision, and it is uru-fd that Sec. 29 of

the Act of 1919 should not be amended but repea'ed. Clause 8

authorires the Minister to transfer to a joint authority the whole
or part of the undertaking: of an authoriiei undertaker who is

uaable to supply electricity, or to empower the joint authority to

supply electricity within the area ; it is proposed thit this power
to supply in default shall exten<l only to that part of the area
within which the authotised undertaker is unable to give the
supply. Clause 13 provides that deficiencies in the accounts of a

j nnt authority may be met by contributions l^vi-d from the con-
stituent twdies repre83nted on the joint authority, objection is

taken to the provisions of the clause sd far as they a'e compulsory.
Clause 15 extends the period for repayment of sums advanced by

the Treasury for urgent works from two to five years ; the Com-
mittre d'sircs that thi period shall be further extended to 15 years,

but Mr. Neal, at the interview, painted out that the intention was
not to finance the joint electricity authority, but to save time by
providing morey for urgent works while the au'^hority was being
established aid got into working order. Directly the works were
handed over to the authority, the latter should provide the money.
The clause was intended to ease the burden by extending the time
and providing for payment by iastalmfn's.

Radlo-Activity and Plant Growth.—Accordins; to an
article by P.-of. G. Petit, in La .Vatnre, experiments have shown
conclusively th^t radio-active substances have an important fffect
on the growth of p'ants, provided that too great a quantity of the
substance is not employed. Researches are in progress to deter-
mine the best conditions and methods of application, and the
manner in which the improved results are brought about.

INSTITUTION NOTES.

The Institution of Electrical Engineers,—Liverpool Sub-
Centre —Mr. Mallirson read his paper on " Electric Driving in

the Paper Mill on Heat economy Lines " before the Liverpool Sub-
Centre, on March 2 1st. Mr. T. D. Clothier, in opening the dis-

cussion, remarked on the low speeds referred to, and questioned

whether these could not be boosted up. He also referred to the
high percentage of energy required to drive the machinery
required for paper-making against that actua'ly used for the
manufacture. Mr. Rattenbury offeredsome useful suggestions that

he thought might overcome the switchgear difEjulties enumerated
by Mr. Mallirson. Mr. Maljas referred to the heating of paper
mills, and asked several questions dealing with the technical

manufacture cf paper. Messrs. Cooper and Wilson also took part
in the discussion.

Western Centre.—An ordinary general meeting will be held
at Swansea on Monday, April 4th. when Dr. S. Parker Smith, of
the City and Guilds Engineering College, London, will deliver a
a lecture on "The Commercial Application of Variable-Speed
Motors."

Previous to the meeting at Bristol on May 2nd, when the Centre
will be addressed by the President, Mr. Llewelyn B. Atkinson, it is

prrpoeed to hold a dinner if a sufficient number of members are
willirg. Early application for tickets should be made to Mr.
A. J. Ostler, Electricity Department, The Exchange, Corn Street.
Bristol.

The annual report for the 191P-1920 Session of this Centre
states that the session (the eighth) has been an important one,
following upon fhe extension of the area referred to in the last
annual repot. Seven meitings—four in Cardiff two in Bristol,
and one in Swaosea—were held. The latter was the firPt held by
the Western Centre in Swansea, and it was most fucjessful.
The attendance at all the meetings has been fuoh as to

encourage the Committee in increasing the scope of its operations,
and it will no doubt further consider the junior members of the
Centre, and provide mfans whereby they will be ab!e to take a
greater part in the discussions.
The membership of the Centre for 1920 was as followa:—

Members, 75 ; sssociate members, 218 ; associates, 15 ; graduates,
ii ; students, 73 ; total, 116.

The Faraday Society and Engineering Institutions. —A joint

general discussion on " The Failure of Metals unler Internal and
Prolonged Stress" will b3 held in the HjU of the Institution of

Mechanical Engineers, on Wednesday, April Gth, from 2.30 to

10.30 p.m., by th'j Faraday Soaety, the Institution of Mechanical
Engin^e-s, the Iron and Steel Institute, thg Institute of Metals,

the North East Coast last'tution of Engineers and Shipbuilders,

the West of Sjotland Irr n and Steel Institute, and the Institution

of Engineers and Shipbj Iders n Scot'and.

An introluctory adiress wiil be read by Dr. W. Rosenhain,
F.R.S

,
giving a general survey of the subject. Papers of a

general character will ocjupy the rest of the afternoon, and the
second session, 5 to B.30 p.m., will be devoted to a general disous-

sion. After dinner there will follow pipers and discussions dealing
with ' Causes of Failure of Brass and Ste 1." Amongst the papers
to be presented are the following: — L. Arch butt : "Failure of

the Leid Sheathing of Telegraph Cables" : H. S. Rawdon :

' The
Presence of Internal Fiactnres in Steel Riilfl, and their Relation
to the Behaviour of the Material mder Service Stresses."

Royal institution The "Tyndall Lectures " will be delivered
by Mr. C. T. R. Wilson, who will speak on " Thunderstorms."
brginning on Thursday, April 7th.

Edinburgh Electrical Society.—At a meeting held on March
2.5th, Mr. W. Leithead delivered a lecture on " Automatic Tele-
phones." After a brief reference to the history and varieties of

automatic exchanges, the lecturer gave a very full and detailed

description of the Strowger apparatus. He showed ho w preliminary
ditHculties had been overcome and the modern gear pierfected. The
lecture was illustrated by lantern slides and diagrams. In the
conrfe of the discussion, Mr. .T. Plucknett submitted some
particulars of the " Relay " automatic system, and strongly
supported its claims for wider adoption on the grounds of
s'mplicity.

Institution of Civil Engineers.—In a recent circular to members
the Council referred to the proposed legislation to regulate the
qua'ifications of civil engineers and to define and limit the use of

the title " civil engiceer," and remarked thit the original propxjsal

to effect this object by means of a private Bill was found to be
impossible ; the Council had considered whether the desired object

could be satisfactorily secured by means of a public Bill, and di£-

cussej the subject with other engineering Institutions, but decided
not to follow, that course. Tne adoption of a descriptive title to be
used exclusively by those who possess, in the words of the Institu-

t'on's original Charter, "the knowledge which constitutes the

profession of a civil engineer," was then considered, and it was
decided that the most appropriate professional designation which
could be effectively limited in its use in the way desire! was
" charte-ed civil engineer." The Council, acting under legal

advice, has deciled to apply to the Privy Council for the grant of a
supp'emental Royal Charter to confer the use of the profesiional

description "chartered civil engineer " upon corporate members of

the Institution.

L'verpool Engineering Society.—At a meeting of the Society on
March 30th, Mr. F. W. Maciulay, M.Inat.C.E.. read a papsr on
" Some Considerations on the Choice of Materials for Pressure

Aquelucts." In the course of his paper the author stated that

water engineers who had charge of cast-iron mains laid within the
last 30 or 40 years were faced to day with very serious difficulties

and pirob'ems owing to the more or less rapid deterioration of the
discharging capacity of their mains. As an instance, it had been
found that the three cast-iron mains on Manchester's Thirlmere
aqueduct lost 35 per cent, of their original capacity in 15 years,

and 40 per cent, in 20 years. The deterioration of large mains of

the Leeds Waterworks was said to be still higher.

The problem before manufacturers was to find a method
whereby the theoretical quantity of steel necessary to withstand
intf rnal working pressures might be formed economically into a
pine which, while stiff and rigid to prevent deformation by
external pressure, would be protected against corrosion and
bacterial action. The author dealt at some length with reinforced

concrete pipes mentioning that devised by M. Bonna, consisting of

a steel cylinder between internal and external steel helices of

cruciform sestion. the whole embedded in concrete. The " Hume "

pipe was described. This is made by a centrifugal process, the

concrete being reinforced with steel wire. This type of pipe has

proved of great value, and the author described a number of

examples which he had seen. A patent recently had been taken
out by a South African, for lining metal tubes with unreinforced

concrete, and pipes of from 3 to 24 in. in diameter already had
been dealt with by this methol. The author saw no reason why
equal results could not he obtained with tubes of much larger

diameter.

The annual general meeting will be held on April 27tb. when
the bnsiness will include the announcement of election of Council

and officers, and announcement of awards cf the Derby Gold Medal,

the Society's Premium, and presentation of Diploma Certificates to

thos-" elrcted during the session.

Chelmsford Engineering Society—The first annual conversazione

was hell rn March 18th, at the Arc Works' Club Rooms (by kind
permis-ion of Messrs. Crompton & Co.. Ltd.). Many prominent
engire^rs were present, and the Mavor. Alder jian J. 0. Thompsou,
O.B.E,al'0 attended. The President, Mr. T. B. Dann, in a brief

address, web^omed the guests. The firi-t half of an excellent

concert followed, and refreshments were then served.

During th<! interval a numb r of workijig models and subjects of

scientific interest were on vi^w (under the supervision of Mr H.
Church). Th'y p oved of great interest, and included a den'rn-

itration of wireless telephony by th« Marconi W.T. Co., exli'b!*» of
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soap bubble formation, microsci pic elides, colour photographs, a

demonstration by Messrs. Crompton k <jo. of the " Robertson
"

Btroboscopio vibrator, and various electrical apparatus manufactured

in Chelmsford about 35 years ajro. The President, in an ioteresting-

speech, laid stress on the important part plsyed by engineers in the

aevelopment and every-day life of the community, and pointed out

the need for such a Society as this in the town, by means of which
engineara were able to meet and enjoy the advantages of discussion

The secretary, Mr. H. Spercer, gave a brief history of the Society,

follovred by a pleasing- address from the Mayor on behalf of the

guests. The second half of the concert programme was then

proceeded with.

Stoke-on-Trent Association of Engineers.—The members of the

Association were recently conducced over the Burslem Electricity

Works by the Stoke-on-Trent chief electrical eng;ineer (Mr. C. H.

Yeaman). Mr. Yeamsn outlined the history of electricity supply

in the district, and an interesting afternoon was spent. In the

evening a students' competition was held, each participant being

desired to describe the construction and uses of various locomotive

part?.

Iron and Steel Institute.—The annual meeting of the Institute

will be held at the Irstitution of Civil Engineers, Great George
Street, Westminster, on May 5th and 6th, commencing each day at

10 a.m. The prrgramme of proceedings includes on May 5th a

(reneral meetinj of members and annual dinner at the Connaught
Rooms ; on May 6th the following papers (among others) will be

read:
—"Notes on the Cleaning of Blast-furnace Gas," by S. H.

Fowles : '' Slip lines and Twinning in Electro-deposited Iron," by
W. E. Hughes ; "Roatgen Spectographic Investigations of Iron and
Steel," by A. Westgren.
An invitation has been received from the Comite dea Forges de

France for the Institute to hold its autumn meeting in Paris early

in September. After the meeting, arrangements will be made to

enable members attending to visit works in Lorraine, Creusot, and
Normandy.

Association of Mining Electrical Engineers.—A meeting of the

Midland Branch of the As.sceiation was held on March 19th, at

Derby. Mr. A. W. Williams read a piper on " Insulators : Their

Duties, and the Mainterance of Insulation." Of course, the paper

was directed chiefly to the use of insulators in mines : an instructive

discussion followed the reading of the paper.

Institution of Engineers, India.—The inaugural meeting of the

Institution was to take place on February 23rd. The Viceroy and
the Governor of Bengal were to be present, and the presidential

address was to be delivered by Sir Rajendra Nath Mookerjee.
Amongst the papers read during the meeting were :

—
" Develop-

ment of Electrochemical Icduttries in India," by Dr. Fermor, of

the Geographical Survey of India ; "Electricity in the Jute Mill,"

by Dr. Crowley ;

" Driving Belts as a Source of Waste in

Factories," by Mr. T. C. Weston, Deputy Director of Industries.

Bengal. The first annual dinrer was to be held on February 24th,

when the Governor of Bengal and other distinguished guests

were expected to attend. The address of the Secretary is Post-box

669, Calcutta.

—

Indian Engineering,

OUR PERSONAL COLUMN,
TKi Bditori iKvit$ lUotrioal tngifieeri, whether aonneoUd uiitK tkt

teohnioal or the oommeroial tide of the profeition and ittdvitry,

alto eleotrio tramway and railway officialt, to keep riaderi of the

EliXOTBIOAIi Rbyiew potted at to their moverntntt.

Mb. R. McGregob, who has for some years past been chief

mechanical engineer to Messrs. J. G. White fc Co., Ltd., London,
electrical, mechanical, and civil engineers, and who in this capacity

has been responsible for the design, erection, and putting to work
of large power stations all over the world, is relit qiaiahing this

position to become engineer and manager of Messrs. Clayton and
Shuttleworth, Ltd., Lincoln, where he will be more particularly

responsible for the development of their water-tube boOer business.

This firm pjBf esses one of the fineit boiler works in the country,
and for some time past has been manufacturing water- tube boilers

on a desijn which is claimed to represent a marked advance on
existing construction. It is intended to develop the manufacture
and sale of these boilers as the principal activity of the firm.

Mb. E T. Newbobn, shift engineer at the Doncaster Corporation
electricity works, who ia leaving to take up a position in London,
has been presented by the staff with a leather suit case.

Keighley Town Council renewed a debate, last week, on the
subject of the salary of the newly-appointed electrical engineer
(Mb. Webbeb, who recently relinquished his position as tram-
way manager, on the separation of the two posts). A pre-
vious recommendation by a Committee had been referred back
by the Council, and the Committee noiv introduced alternative
proposals that the salary for this new post be £750 per annum, or
that it be £750 per annum from the time of relinquishing the
tramway duties to March 31st, 1921, and for ore year from April
Ist, £600, plus 5 per cent, of any net profits made by the electricity

department. In discussion, it was pointed out that the latter

proposal wouli need a profit of £3,000 to make the salary reach
£750. Eventually it was decided that the salary should be £7.=iO,

including war bonus.

At a meeting of the Blackpool Salaries Committee it was decided
to recommend an increase in the salary of the electrical engineer
and tramways manager from £1,250 to £l,nOO a year, Mk.

FUBNESS was receiving £900 per year for these dual positions up
to August, 1919, when his salary was increased by £360, bringing
the total up to £1,250.

Obituary.—Mr. M. B. Kenworthv.—The death is announced at
Stafford of Mr. Marchand B. Keuwoithy, chief engineer at the English
Electric Co.'s (late Siemens') works, Stafford, at the age of 41 years.

He was a native of Saddleworth, Lanes., and came to Stafford about
1 7 years ago to take up a position as draughtsman at Messrs. Siemens
Bros.' works, rising to the position of chief engineer. For many
years he had been instructor in machine construction and drawing
at the Stafford Municipal Technical School.
Mb. J. G. Hancox.—The death is announced, at Rhyl, of Mr.

J. G. Hanoox, engineer, of Darlaston. For some time he occupied
a position of responsibility with the Bradford Corporation elec-

tricity undertaking, and in 1915 he became assistant works
engineer at the Metropolitan Carriage Works, Saltley, near
Birmingham.
The death was announced, last week, of De. Ironside Bruce,

radiologist to Charing Cross Hospital. This gentleman is another
of a long line of X-ray workers who have given their lives in

humanity's service. Dr. Bruce's continual exposure to unscreened
rays led to the development of an acute form of aciemia, which
ultimately caused his death at the early age of 45. Dr. Bruce
was educated at Aberdeen, and taw service during the South
African War.
De. a. Lebay.—French science had a parallel loss on March 26th

to that caused to England by the recent death of Dr. Ironside
Bruce. The latest victim in France to the dangers of X ray
research is Dr. Adolphe Letay, for 9.o years director of the Radio-
graphical Laboratoiy at the St. Antoine Hospital, at Paris. Dr.
Leray made 35,000 radiographic examinationa during the war,
refuaing to take any rest until after the armiatice.

Me. Edwaed Campbell.—We regret to record the death, which
occurred at Edinburgh on March 25th, of Mr. Edward Campbell,
who was superintending engineer, Telegraph Department, G.P.O.,
Edinburgh, from January, 1902, to April, 1905. The deceased
gentleman was nearing his 77th birthday.

NEW COMPANIES REGISTERED.

Armstrong Sparking Plug Co., Ltd. (173,762).—Private
company. Registered March ISth. Capital, £t),030 in 6,000 ordinary shsrM
of £1 each antl 600 deferred shares of Is. each. To carry on the busineM
of dealers in sparking plugs, carburettors, magnetos, engines, wings, radiators,
and other components for the construction and repair of motor vehicles, &c.,
and to adopt an agreement with A. W, .Armstrong. The subscribers (each
with one share) are: C. D. Im Thurn, Springle House, Harley. near Hertford
gentleman: and F. F. Day, 56, Norfolk Square. Hyde Park, W.2, gentleman.
The subscribers are to appoint the first directors. QuaUfication : £200. Sec-
retary : J. H. Im Thurn. Registered office; 22, Broadway, Westminster,
S.W. 1.

Regan, Bennett & Co., Ltd. (173,779).—Private company.
Registered March 18th. Capital. £5,000 in 2,000 10 per cent, cumulativ.
preference shares of fl each and 60.000 ordinary shares of Is. each. To
carry on the business of electrical and mechanical engineers, electricians,
manufacturers of, dealers in, and agents for metal filament and gasfilled
electric lamps, &c. The first directors are: J. W. Regan, 32, Charing Cross,
Whitehall, S.W.I; W. H. Bennett, 32, Charing Cross, Whitehall, S.W.I;
A. L. Martin. 32, Charing Choss, Whitehall, S.W. 1. Registered ofiSce : 82,
Charing Cross, Whitehall, S.W. 1.

Rely=a=BeU Burglar & Fire Alarm Co., Ltd. (173,780).—
Private company. Registered March 18th. Capital, £1,000 in £1 shares. To
adopt an agreement with Thomas Gunn, Ltd.. and H. J. Tibbies, lor the
purchase of certain patents for burglar and fire alarms, &c. The first directcs
are : F. V. Gunn, 8, Livingstone Mansions, West Kensington (director of
Thomas Gunn. Ltd.); M. Gunn. Caroline House, Heath Street, Hampstead
(director of Thomas Gunn, Ltd.); H. J. Tibbies, Oakdene, Leigh Beck^
Canvey Island. Registered ofiice ; 80a, Coleman Street, E.C. 2.

Aqua Electric Co., Ltd. (173,740).—Private company.
Registered March 17th. Capital, £8,000 in £1 shares. To carry on the
business of electrical, gas, and water engineers, machinists, fitters, mill-

wrights, &c. The first directors are: \. S. Dorsey, 168, Regent Street, W.;
.\. S. Haxton, 168. Regent Street, W. ; E. F. Spencer, 37, Park Mansions,
Vauxhall Park. S.W. Registered office : 16S, Regent Street, W.

Gilbert Gilkes & Co., Ltd. (173,768).—Private company.
Registered March 18th. Capital, £36,200 in £1 shares. To take over th«
business of civil, mechanical, and electrical engineers carried on at the
Canal Iron Works. Kendal, Westmorland, and to adopt an agreement with
Gilbert Gilkes & Co., Ltd., and L. L. Samuels, the liquidator thereof. The
first directors are : N. F. Wilson, Elmhurst, Kendal ; E. Crewdson, Low
.Slack, Kendal; R. W. Pennington, 4, Wood Lea, Kendal; W. M. Hari'is,

Holmfield, Kendal. Registered oflSce : Canal Iron Works, Kendal, West-
morland.

D. O. Williams & Co., Ltd. (173,806).—Private company.
Registered March 21st. Capital, £2,000 in £1 shares. To take over the
business of electrical engineers, installation and general contractors, &c.,

carried on at High Street, Clydach, Glam., as D. O. Williams & Co. The
permanent directors are: J. T. Davies, 31, Wellfield Road, Cardill; W. Mi
Wilson, 24, Pontygwyder Road. Swansea (managing director). Registered
office: High Street, Clydach, Glam.

Guy V. Laycock, Ltd. (173,770).—Private company. Re-
gistered March 18th. Capital, £10,000 in £1 shares. To take over tho
buslYless of an electrician and electrical engineer and merchant carried on
by Beatrice S. Laycock at Cloth Hall Street, Huddersfield, as " Guy V.
Laycock." The first directors are: Beatrice S. Laycock, Garrowby, Green-
head Road. Huddersfield ; H. P. Ripley. 7, Regent Road. Edgerton, Hudders-
field ; W. H. Laycock, 22, Cecil Street, Huddersfield. Qualification, 100 shares:

Remuneration as fixed by the company. Registered office : 12, Cloth Hall
Street, Huddersfield.

M. E. C. Electrical Co., Ltd. (173,800).—Private com-
pany. Registered March 19th. Capital, £1,000 in £1 shares. To carry on
the business of electrical and mechanical engineers, &c. The first directors

are: H. F. Collier, 9, Stoney Lane, Birmingham; I. F. Milne, 9, Stoney
Lane, Birmingham; F. Westwood. 9, Stoney Lane, Birmingham. Registered
office : 9, Stoney Lane, Birmingham.
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OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Lancashire United Tramways, Ltd.

—

Issues on various
datisi Iroiii April Gth, I'JOC, to March Isl. 1921, o( £300,000 debentures, part
o( a scrk'S already registered.

Melvin Engineering Co., Ltd.—Debenture dated March
llth, 1921, to secure Jtl.loO charged on the company's undertaking and
property, present and future, including uncalled capital. Holder: Lieut.

-

Commander J. W. Seddon, The Fosters, Hcndon. N.W. 4.

Cambridge Electric Supply Co., Ltd.

—

Issue on March
7th, 1921, oi 43,550 debentures, part of a scries already registered.

Rapid Accumulator Co., Ltd.—Deposit on March 1st,
1921, of deeds of certain land in Mount Road, Hayes, Middlesex, to securo
.ill moneys due or to become due from company to Barclays liank. Ltd,

CITY NOTES.

The profits for 19*20, after making pro-

British vision for E.P.D. and corporation tax.

Aluminium amount to j6428,157, plus £15,314 brought
Co., Ltd. forward. Income tax, depreciation of in-

vestments, and proportion of profits pay-

able to directors require i'114.636; prior lien debenture service

fund. £48,000; debenture stock service fund, £43,224; reserve

for (depreciation, £50,000; reserve account, £50,(XK). The 6

per cent, dividends on the preference shares (less tax) absorb

£17,974. The total distribution on the ordinary shares is

10 per cent, for the year, less tax, requiring £100,103, and
£19,534 is carried forward. The reserve account, after de-

ducting the sum of £400,414 which was capitalised as at

January 1st. 1920. and distributed to the ordinary shareholders,

stood at £r20.000. and there has been added out of the profits

of the year £50,000, increasing the amount to £170,000. The
depreciation reserve account has been increased by the sum
of £50.000 out of the profits of the year, and now stands at

£550,000. The buildings, works, and plant at the various

factories have been fully maintaioed out of revenue. Con-
siderable additions have been made at the Alumina works
in Scotland, and at the rolling mills at Warrington, in order

to provide increased capacity at those works. All the works
of the company have been fully employed during the year.

The demand for the metal during the first half of the year

could not be met, but a sudden falling off was experienced

in the autumn, in common with all other non-ferrous nietals,

and these conditions still continue. In consequence, it has
been necessary since the close of the year to curtail seriously

the output at the various works. It is hoped, however, that

the general denression in the metal industry may soon- be
relieved. Meeting held yesterday, March 31st.

The annual meeting was held in New-
Newcastle-upon= castle on March 22nd. Mr. J. H. Arm-
Tyne Electric strong, who pre.sided. formally moved the

Supply Co., Ltd. adoption of the report, but. in view of

his pending retirement. left it to his suc-

cessor, Mr. R. P. Sloan, to deal with the accounts.

Mr. Sloan said the past year had been one of considerable

progress, but it had been one of anxiety and difficultv. The
miners' strike caused considerable disorganisation, but althounh

their coal deliveries were entirely suspended, their stocks

were sufficient for them to supply all demands upon their

system. It had been expected that during the latter part

of 1920 they would have derived some revenue benefit from
the new generating plant on the Tees and at Dunston. In

that hope they were disappointed. At Dunston they obtained

no commercial use of the new plant until the beainning of

this year, and the plant on the Tees was onlv brourrht int/i

commercial operation some four days ago. This delay had
caused them much anxiety, but the cause for that was now
disappearing. Owing to the time taken in carryin" out power
station extensions, the directors bad been handicanped bv
having to meet capital charges before anv financial benefit

accrued. The interest charges under that head had been
particularly heavy, and were estimated on account of 1920

to have amounted to over £fiO.OOO. This had been met out
of revenue, but the burden became greater as the business

develoned. and the directors had been coisiderinT whether
they should to some exten*^ i-nodifv that poliov. Tbe connec-

tions ninde to the svstem diUMnf the vcr totalled 25. "03 h.p..

and with those made in the ri>n-<»land ar/>n, an additional

Ifi.SIO h.p.. made i total of 'I'' 049 h.p.. w)ii'-b w!is a record.

Their profit for thA vear. :P392.rvI3. w.ns £14^.449 in excess

of 1919. and £.50.249 over 191R. From the profits £30.000 had
been trapsferrpd to reserve for plant renewals and improve-
ments, which fund now stood at ^37'? "Ml. Refcrrinr' to the
I'ost of labou'-. he pointer! otit that the salai-'es nnrl wag^a
hill amounted to £394.195, a= compared with £29^194 in

1919 an increase of £98 071. Tlie average i-emuneratiop ncr

emplo't'e now represented an increa.se of 177 per cent. Tl^c-

were honing thf-re mieht l^e some relief in resnect "f this

cost. The NortVi-Ti'^stprn Railway nnain 'ire plectrification

RcViemC' to which he had for-merlv referred, bad not materi-

alised. but he. was f;lad to be able to state that after snni"

rnnsidpraWe lanse of time negotiations had bppo reopenpd
by the Railway Co., and tliere was a reasonable hope that

the scheme might be proceeded with, although on a somewhat
smaller scale than was contemplated in the first instance.
In the event of the .scheme maturing, and proving a success,

there was every likelihood of its leading to much larger
developments. Having referred to legislative matters, the
.speaker said with regard to the prospects of the company
during the current year, it was extremc'ly difficult to make
any forecast. Opinions diHered very widely as to the prob-
able duration of the slump in trade, and as to how long costs
would remain at their present high level. Since the com-
mencement of the year they had felt the effect of the great
trade depression. Their output of electrical energy had, tiow-
ever. during the first eleven weeks of the year been increased
by 5 per cent., compared with that of 1920. That was not
a large figure, but it was encouraging in view of present
circumstances, and indicated that they were benefiting to

some extent as a result of the increased business obtained
during the cour.se of last year. They should during the year
reap some considerable revenue benefit from the operation
of the new generating plant on the Tees and at Dunston,
and, further, they had on hand at present additional applica-

tions for connections to the system representing over 70,000
h.p.

The Hon. R. H. Brand thought shareholders could con-
gratulate themselves on the position of the company. He
hoped and believed they were through the era of strikes, and
that tbe trouble so caused to their business would be
diminished. Apart from the benefit they might derive from
their new plant, the situation was more obscure than ever.

The results of the company's working wa.s btjuud to reflect

the general industrial conditions on the North-East Coast,

and it was impossible yet to say w"hat its cour.se would be. He
thought it mainly dei>ended on two things : first, a reduction

in manufacturing costs by satisfactory arrangements between
labour and capital ; and, next, political peace. As to the latter,

he regarded the result of the recent London Conference as

a very serious blow to the revival of trade. In face of all

this uncertainty they were bound to exercise care. They
had determined to postpone all new capital expenditure as

far as they safely could, but they had not yet completed the

large programme they entered into before the end of the

war, and which had been very much delayed. The cost, of

course, had been considerably more than had been expected.

Their issue 15 months ago of £1.500.000 7 per cent, preference

shares had carried them through 1920. Recently it had been
necessary to find more money by the sale of £.5(50,000 nominal
of their first debenture stock, and during the course ot the

year they should have to raise further capital, either by the

sale of the first and second debentures still available, or in

some other way. In view of the changing financial con-

ditions, and the possibility of cheai^er money towards the

entl of the year, they did not want to settle the actual methods
they might adopt before it was necessary ; but it was probable

they might later in the year ask for sanction for the creation

of more preference shares. They would prefer to have issued

more ordinary shares, but that would not be possible until

financial conditions improved. The company occupied a very

special position. They were by far the largest electrical supply

company in the kingdom, ami their prosperity was absolutely

essential to the whole industry of the North-East Coast, and
if they were to serve that industry they must extend their

operations with the expanding needs of the area they supplied.

In fact, they had to anticipate the needs, incurring large

expenditures of capital, which they had to raise from the

public. This money they could not get unless their financial

position was strong, which meant that they must have

a reasonable return for their capital. They had come through

a very difficult time and he looked forward to a much im-

proved situation in the future.

The report and dividends were approved.

The chairman then referred to his retii-ement from the

position of chairman of the company, and .said Mr. R. V.

Sloan, who had consented to act as his succes-sor. would

add the work of chairman to his present duties of manacer.

untler the title of chairman and managing director. Mr.

Sloan had acted as manager for 16 years, and had been a

director for six years.

The twenty-fifth annual meeting was

British Insulated held on March 21st in Liverpool. Mr.

and Helsby James Tavlor (chairman) presided. He
Cables, Ltd. said that the profit for the vear amounted

to £340.713. an increase of £12,024 over the

previous year. Such a residt was very satisfactory, especially

when taken in conjunction with the many and unusual diffi'-ul-

ties that had to I^ie contended with. Two .stoppages occiyred at

" the principal works at Prescot—ope due to the coal strike and

the other to certain unreasonable demands bv workmen, which

resulted in three weeks' work being lost. The workmen
suffered a heavv loss in wases and the copipanv in profits, in

addition to which there were disoreanising effects and an

accumulation of costly raw materials. In addition men in

the wire drawing department adopted the " ca' I'annv

policy in an effort to. defeat the bonus sypt^ra. which had

been in operation for niapy rears and to bring about tbe

substitution of a flat rate wage as hiah as the bonus system

ppsm-pd. The company refused the demand, with the rpsult

that about 70 expert wire drawers who decUned to continue

on the old Bvstpm had to leave the s»rvicp. Rome time was

required to train fresh hands, but by persistent effort the



Vol 88. No. 2 262, April 1, 1921.] THE ELECTRICAL EEVIEWo 423

difficulty was overcome, and now the new men were doing
as much per week as the old and more experienced men were
doing. These methods resulted eventually in the company
being unable to turn out the usual and proper quantity of
cable per week. Apart from these stoppages the works, both
at Prescot and Helshy, had been busy throughout the year,
and the present state of the order book was quite satisfactory.
Present high costs of manufacture and inability to give certain
delivery, ov^'ing to labour uurest. were preventing the com-
pany from takii^g orders, which were now being placed abroad.
Foreign trade could only be retained by a reduction in the
cost of production, and although a decrease in the present
high rate of wages would have a most beneficial efl'ect, another
and very important element had to be considered, namely,

^ increased efficiency in the mechanical means of production.
The company therefore had carried out a reorganisation of
the works. They had built what were practically three new
factories, fitted with all the latest and most improved appli-
ances, and had enlarged the power plant. They had also
greatly improved and increa.sed the facilities for handling
raw material and finished products, besides making improve-
ments in other departments, which should largely tend to
cheapen production. The company had now beeii working
under the improved conditions and additional facilities for the
past two or three months, and whUe they were feeling the
beneficial results of the changes senerally. it was noteworthv
that they could now turn out all the latest types of fioecial

high tension cables of very great lengths. It was believed that
capital expenditure for some time would be relativelv small,
and the prices of rajv material having fallen and the peak
of the company's financial requirements passed, it would not
be necessary to issue any of the new capital already authorised.

At the annual general meeting held in

Clyde Valley Glasgow last week, Mr. Charles Ker,
Electrical deputy chairman, who presided in the ab-
Power Co. senc^ of the chairman, referred to the effect

on the company's business of the high
price of coal, which accounts for over 60 per cent, of the
total cost of production. This does "not affect the comoany
directly so seriously as it might appear, as due to their .sliding

scale of charges, they are enabled to pass on a certain propor-
tion of the incren.se to their cu.stomers. but the effect of the
high price of coal on industry generally tends to restrict the
output of electricitv. In his opinion there can be no real

prosperity in industrv until the price of coal becomes more
normal. He also referred to the heavy burden of taxation.

In view of the high cost of production, the profit for the
year was most satisfactory. Contracts for sunply show an in-

crea..se during the vear of 11..307 h.p.. and connections to

mains an increase of 8.954 h.p.

The report for 1919-20 of the Roheit
The Bosch Co. Bosch A.n., of Stuttgart, states that a

con.siderable increase took place in the
turnover, particularly through deliveries to other countries.

Sales organisations were opened at Zurich and Prague: the

sales office at Geneva suffered under the tireat difficulties of

the automobile works in Switzerland : while the course of

business at the sales offi'^e in Budapesth was verv unsatisfp'^-

torv. It had been no.==!ble to increase the number of work-
men at Stuttgart and Feuerbach to ,S.231. bnt at th" pnd of

the fin.ancial year the total had been reduced to 7.9S2. as

restrictions in working had to be introduced in consequence
of the increasing diminution in orders. Including the balance
forward the accounts show net nrofita of 6.9.3''..00O marks, as

compared with 2.919.000 marks in 1918-19, and a dividend at

the rate of 10 fer cent, has been def'lared. as in the preceding
.vear. The directors ndd that if the sale of tbe companv'q
chief manufactures in other countries should me^t with
further difficulties nrenarations had been made for taking up
the manufacture of other products.

The Italian Fdison Co.—The Societa Genera'e UnVt^nrt
Tildison di 'Rlettrinite. of Milan, renorts net profits of 10.31.5.000

lire for 1920. and a dividend of 36 lire on the 240.000 fully-

mid .shares and 13.13 lire on the 80,rM10 oartlv-np''1 shares.

The share capital is being increased from 96.0n0.000 to
IRO.OOOOOO lire, and 10 per c^nt. of the auf'mentation is being
allotted to the Compagnie Continentale Edison of Paris.

Tvnes'de TilertrKal nevelopment Co.—The Hirectors re-

commend n dividend at 6 per cent, ppr annum on the preferred
ordinarv shares, less tax. carry'ui forward £1,.3$1 No divi-

dend is to be paid on the dpferred ordinary shares. No
.
return has be^n rcfivpil on the investment in the Tyne

<•; Electric Steel Foundries.

r Metronolitaii'Vicker.s Flectrical Co.. Ltd.—.\ noiiro;

I anpears in *he Finanrhr remirdinrr preference shareholders
; that the option to convprt their holdings into ordinarv shares.

at the rate of two ordinary shares of £1 for each preference
share of £2. expires on .4pril 14th next.

' Bruce Peebles Ki Co.. Ltd.—Shareholders who intend to
accept the offer of two new shares for everv nine held have
to do BO by April .30th. The issue is of 36,469 ordinary shares
of £1 each at par.

Waste Heat & Gas Electrical Generating Stations, Ltd.—
The report for the year ended January, 19'Il, shows that the
profits, after deducting administration expenses, were de34,439,
as against £39,626 in the previous year. ^617. 763 was brought
forward, i'14,000 is put to reserve. A dividend of 8 per cent,
for the year requii-es £2.5,600, and £12,603 is to be carried
forward. The amount standing to the credit of the reserve
account is novv £127,851. The redemption funds with resjwct
to plant supplied on hire purchase .terms amount to £18,505.
Capital exi^enditure during the year was £25,939, mainly in
connection with the new power station at Horden. The plant

• at this station was first operated in September last, but the
full output has not yet been obtained due to non-delivery of
certain parts of the plant and latterly due to reduced suppHea
of waste heat and gas. The delays in starting the new plant
at both Horden and Weardale, together with higher costs,
account for the reduction in profits. The aggregate output
from all the generating stations has been maintained com-
pared with the previous year. A folher sum of £1,012 was
expended during the year on experimental work.

Hadfields, Ltd.—After paying 5 per cent., free of tax, on
the ordinary shares for 19'i). £135,728 is to be carried forward.
Operations were seriously affected by the moulders' strike,
which caused reduction in profits earned and in reduction of
the dividend. With the object of developing the use of the
Hadfield system of manufaciure and the sale of their special
products in the U.S.A.. the company have joined with the
American Clay Machinery Co., of Bucyrus. in forming the
Hadfield-Penfield Steel Co., in which Hadfields, Ltd.. now
hold a substantial inte'rest. No immediate cash contribution
from this company is necessary. The reconstruction of the
company's war extensions to adapt them to post-war trade
and the installation and equipment of the new steel foundry
and rolhng mills have involved a very lartie capital outlay
to which has to be added the provision of additional working
capital required to finance their output. .An issue has been
.successfully made of one million pounds of 7J per cent, de-
benture stock, redeemable in ten years.

Wycombe (Borough) Electric Light & Power Co.. Ltd
Durina the year 1920 the connections increased by 338 kW to
3. .519 kW. Considerable repairs carried out and a new addi-
tional condenser installed. The new plant installed in 1919
has resulted in further generating economies. Cost of labour
and fuel greatlv increased. Licluding the balance from the
contracting business there is a gross profit of £16,993, against
£2,845 in the previous year, .^fter paying debenture and loan
interest, &c.. and providing for income tax and adding the
amount brought forward. £11,662 remains to be dealt with.
A dividend of 1\ per cent, is to be paid, absorbing £3.750,

£5,000 is to be put to reserve for renewals, and £2. -500 to a
general re.serve fund, leaving £412 to be carried forward.
The Electi'icity Commissioners increased the maximum price

allowed to he charged as from .luly 1st, 1930, to Is. per unit.

The maximum authorised is not. being charged.

Stewarts & Lloyds, Ltd.—According to the Financial
Times, dividends are announced at the rate of 10 per cent,

for the half-year on preferred ordinarv shares, 2s. per share and
bonus of Is. per .share on fully-paid deferred shares. 6d. per
share and bonus of 3d. per share on deferred shares lOs. paid,

and Is. per share and bonus of 6d. per share on fully-paid

deferred exchanged for shares in Alfred Hickman. Carried
forward £114.3-56. Dividends on the preferred ordinary shares

are less tax and on the deferred shares free of tax.

Browett Lindley & Co., Ltd.—Net profit for 1920, after

deducting £2.399 debenture and bank interest, writing off

£4.292 for depreciation upon buildin.gs. machinery and pat-

terns, and providing for income tax. was £8,694, plus £9.484
brought in. making £18,178. Directors propose further divi-

dend of 6 per cent, on preference shares on account of arrears,

of which 3 per cent, was paid September 30th, 1920. less tax;

dividend of 8 per cent, on ordinarv shares, of which 4 per

cent, was paid on September 30th, less tax.

—

Financial Times.

Stock Exchange Notices.—The undermentioned have been
ordered to be quoted 'officially :

—
Globe Telegraph & Trust Co.-—54.273 ordinary shares of

£10 each, fully naid. Nos. 181.128 to 235,400.

Ha.stings Sc District Electric Ti-amways Co.—£104,4-50 4i
per cent, debenture stock.

Tyanarkshire Tramways Co.—373,750 shares of £1 each, fully

paid. Nos. 1 to 373.750.

Newmarket Electric Light Co., Ltd.—During 1920 3,241

f.33-watt^ lamns were connected to the mains. makinT the

total 38.9.33- The gross profit was £2.953. against £2,351 for

1919. After nrovidins? for debenture interest £710, and adding
£303 brought forward, a dividend of 3 oer cent, is declared.

£1..50O is carried to reserve for renewal of plant, and £249
is to be carried forward.

American Telephone & Telegraph Co.—.\ Central Ncjrs

dispatch frrrrn New York announces that the dividend is to

be increased to 9 per cent., in order, under the new conditions

resulting from the war. to make subscriptions to new stock

issues attractive. ^
Mirrlees Watson Co., Ltd.—Dividend of 10 per rent, and

bonus of 7i per cent., both less tax. £25,000 to general reserve,

carrying forward £14,409.
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Vickers, Ltd.—The followintj final dividends for the half-

year ended December. 19'20. are announced : 2} [ler cent, on
prefeiTed 5 per cent, stock (less income tax) ; 2i per cent, on
5 per cent, preference shiire.s (less income tax) ; 2} per cent,

on cunjulativc. jueference shares (free of income tax up to

6s. in the £). .Vccording to the financial Press, the books of
the company for the year li)2() are practically complete as
far as ordinary transactions are concerned, but there are still

outstanding questions with. Government departments of such
importance that the directors regret it is not possible yet to

present final accounts for the year, or even to state definitely

when that will be done.

Torquay Tramways Co., Ltd.—Dividend 8 per cent, for
the year 1920. free of tax. To reserve and renewals account
£8.000; to reserve for equalisation of dividends ;£1,000. Car-
ried forward subject to E.P.D. (1919 and 1920) and income
tax, ieiO,302.

Belgium.—The report of the Soci^tc dcs Tramways Filec-

triques de Gand, Ghent, for last year show.s a profit of only
.341.687 fr.. as compared with .%9,016 fr. in the preceding 12
months.

Metropolitan-Vlckers Electrical Co.. Ltd.—The directors
have decided to recommend the payment of a dividend on
the ordinarv shares of 12i per cent, for the year ended Decem-
ber. 1920.

Parker, Winder & Achurch, Ltd.—Total distribution on
the ordinarv =;hares for the year 10 per cent., less tax. carry-
ing forward £4.207.

STOCKS AND SHARES.
Tuesday Evening.

The principal event in those Stock Exchange markets with
which we deal is a substantial ri.se in Underground Electric
Railway Income Bonds. The price has been rising steadily on
balance for some weeks past, and ju.st before the holidays it

gained 5i points with an advance to 71^. This came about as
the result of expectations of extraordinary holiday traffics,
with a consequent favourable result upon the divideind. Most
of the rise has been retained, and the Is. shares rose a trifle
in sympathy. Other stocks in the railway market are also
better, Metropolitans putting on 30s. at 21 and Districts 10s.
at 14. So far as the steam stocks are concerned, the market
is puzzled by the outlook in the coal trade. Amalgamntion of
tlie London and Knrth -Western and the Lancashire and York-
shire lines is a sicnificaut move on the part of two of the
" Heavy " Home Railway companies, and prices are good in
consequence.
Holiday influences are still at work in most of tbe Stock

Exchange markets. Evidentlv tempted by the spring-like
weather, the attendance at bu.sine.ss both on the part of clients
and their Stock Exchange agents has been noticeably affected
by the Easter recess.

Electricitv supply markets are indifferent to the prn?pect of
a coal strike occurrins. Several of the nrincipal .shares are
better on the week. There are rises, for instance, in Charing
Cross. Countv. Metropolitan. St. .T.^mes's. and We.<;tmin,<;ter
ordinaries and in Afetropnlitan preference. Followins upon
the improvements of the last two weeks, the advance is note-
worthy, more particularly in view- of the fact, already quoted
here, that several of the companies are known to be on the
point of issuing fresh capital. Tlie Citv of London will pro-
bably be in the field first. A good de.nl of interest attaches to
the Central Electric borrowing. A Metropolitan issue is said
to be at hand. Some of the others nnv nut off their apne-ir-
ance until it becomes clear whether the Rank Rate is to be
lowered. Anticipation runs high that the 7 per cent, will give
pla^-e to 6 per cent, this week.
Manufacturini shares are better. Metro)iolitan-Vickers

ordinary have risen to IHs. fid., and the nreference are .5s. up
at n. English Electric hardened to lis. fid.. Oenei-al Electrics
to 23s. 9d. Babcock it \Yilcox are nncbanced bv tLe coal out-
look. British Aluminium retain tlieir strength at 17s. fid.
There is noticeable demand for all the best class "references
and the maiority of these are in short supnlv. Edisons are
quiet at 10s.. and Henley's at 27s. 6d. The new Henley's
are about Is. lower.
Movements amongst foreign issues are somewhat mixed.

Montreal Light, Heat and Power Common shares at 90 are
7J noints down, whereas Canadian General preferred r<^se to
10.5i. Improvements of 2i noints lifted ATississippi Power
Common to 17. the nreferr^d to 100. TM'exicans are stiU
rather on the dull side, and in .Argentines there is not much
going on. - : ^ . ...

Metronolitan Electric Ti-amw8vs 6 rer cent, debenture Bto<-k
eased off +o 56i The market for nrior-'-bar.<'e stocks in the
Home Railwav list, however, is better. Pitv -i- T^onth T nodon
4 per cent, debenture has advan''ed to M. 'There has been a
little demand fnr East London Third Debenture, rallving tb»
price tn 12i. The ordinary, it niav be mentioned, stands nt S.
In the cable group. Eastern Extensions and Western Tejp-

graphs are both i higher at 16J. Globe ordinary improved to

lOi ex dividend. At the Exiles L'lub, where men ot tbt

Eastern group foregather when home on leave, the opinion it

that arrears of work are steadily being overtaken, and that it

should not take long, under to-day's conditions of working,
for cabling to become normal as regards speed and reliability.

The companies are scarcely recovereil even yet from the effects

of the war, but everything is being done to restore a satis-

factory state of affairs to customers, staff and material alike.

ITie competition of wireless continues to be a topic of lively

debate, but the same opinion i.s held in Eastern Telegraph
circles as in those of the Stock Exchange that plenty of room
exists for both systems. Marconi's have risen to £'2. The
dividend time comes in June, and it may be recalled that the
company paid only Is. a share -in December, as against 2s. in

the previous corresponding period. Anticipation now runs
that the dividend may be made up to 5s. for the year. Radio
Common are better at 10s. ; the preferred keep round about
lis. 6d.

The rubber market is singularly steady, having regard to

the fact that there is so little improvement in the price of the-

raw material. Rubber shareholders take the philosophic view
that the price of the produce has fallen so low that it cannot
go much wor.se; consequently any change is almost sure to be
for the better. In the armament market. Vickers are holding
their improvement, and Armstiongs keep verv steady at

18s. 3d. The recent excitement in Dunlops has given place to

a more placid state of affairs, .^s stated above, there is not
much liusiness doing in Stock Exchange markets, but if the
Bank Rate .should go down on the Thursday in this week.
this will prove an added stimulus to the present strength of

gilt-edged stocks.

SHARE LIST OF ELECTRICAL COMPANIES.
HouE Electricity Companies.

Dividend Prlop
" March -29. Yield

1919. 1930. l!l'21. Rise or (all. p.e.

Rromtiton Ordlnnrv 13 19 FJ — ^<> IQ n
Ohorlng Cross OrdinsrT .. 7<> 81 '|lnnR

do. do. do, <i Prat, .. H *i S« — a R b
nhelsps 4 R Rl _ 9 10 fl

OitT of London IB 14 i5i- — 11 4

do. do. R per cent, Pre(, .. R R Ifl- — « IR 4

Connty of London S 8 7J -t
j^

in 8 4
do. do. fl par cent. Pral. R fi (n — 7 " B

KensinEtr.n Ordinary .... 7 9 JJ + i If) II 1(1

London BlBctrio ..... 24 'ii 1 — 7 10 n
do. do. 6 percent. Prel,.. R R « — 'o »q a

MetroDolitan « 7 Bj -i i in IS 4

do. 4* nar cont. Prel, .. 4^ 44 iU -1-4 7 IB 2
Bt. Jamns' nnd PaU Mall .. .. U la 'i — 10 n n
Bonth London R — M _ 9 9 in
Bnnth MetronoMtan Pref 7 7 IBR) _ S 17 in
Westminster Ordinary .... 10 10 6^ + i S IS 3

Telegraphs and Telephones.
191

S

1919
Anglo-Am. Tel. Pre! 6 R BIH — 7 9 B

do. Del iaie l\ IR — 7 fl

Ohile Tolcrhnne R R M — 'fl R 8
Onha Bub. Ord 7 7 •» '10 IB 4
nastern F.xtensinn in in ifJ t j R 4 9
Eastern Tel. Ora 8 in IBM — 'fl 4 7
Globs Tel. and T. nrd « in IBJ 1 ^ 'R 7

do. do. Prel R R 9 — A IB 4

Oroat Northern Tel 33 32 snj — 10 14 a
Indo-European Ifl in fin — 8 6 8
MarronI -.-...• SB 95 3 -^

i^a
—

Oriental Telephone Ord 10 19 94, — •« 9 T
United R. Plate Tel 8 8 ti — '6 10 8
West India and Panama .. .. 1/8 Nil -=- — r"\
Western Telegraph S 10 IFJ + i 'S 4 8

HoMs Rails.

1919 1933
Central London Ord. Assented ..44 tin — 940
Metropolitan U U 04 ->^3 8 6

do. Piotrict ..Nil Nil 14 -t- J Nil
Dndercroand Electric Ordinary Nil Nil IJ _ Nil

do. do. "A" .. Nil Kil "'R — Nil
do, do. Income .. 4 3 7U -fS) 3 15

FOKKISN Traus, fta.

1918 1919
Anglo.Arg. Trams, First Pref, .. Nil B* 3| — 10 9 9

do. do. 9nd Pref. .. Nil Nil m — Nil
do do. 6% Deb. .. R B t(n _ 8 8

Rraiiil Trao>tion» ..Nil Nil B7 — Nil
British Columbia Rleo. Rlv. Pfce. R R BR _ R 18 8

do. do. Preferred 3i B B41 — •H 14 n
do. do. Deferred Nil 8 Bit — 'll 17 «
0. do. Deb. .. 4i 41 BRJxd — 7 10 8

Mexico TramsB percent. Bonds.. Nil Nil R7 -3 Nil
do. 6 oer cent. Bonds.. Nil Nil 21* —3 Nil

Mexican Light Common .. .. Nil Nil 194 — Nil
do. Pref Nil Nil in — Nil
do. Ut Bonds.. .. NU Nil 69 -3 MU

MANUrACTTRlNO COMPANIES.

Babcnck & Wilcox - ... IB IB 2i — *R 8 4
British Alnmlnlnm Ord 10 10 17/8 — 11 fl 8
British Insulated Ord I34 IB IJ — 10
Callenders 9i) 15 1.V — 10 18 9

RAPref Bi "4 I7/R — 7 « 7
Orompton Ord 10 10 I9i9 — 14 11
Edi»on-Sw»n .. ..10 10 in/. — —

do. do. 6 per cent. Deb. .. B 6 7n — 7 3 10
F.lectrin Pnnstmotion %. .. 10 10 I6/9 — 12 14
English Electric — 8 11/6 -fed. IB IS 4

Do. Prel. .. .. — B 13/R — 8 17 10
Gen. Eleo. Pref 64 R^ 18/6 +M. 7 R

do, Ord. .. .. .. 10 10 Ivj,

'

+od. '8 8 8
Henley 9fi 16 13 — 10 18 3

do. 4i Pref 4i 44 M — 6 IB 6
Tndia-Bubber 10 10 I — —
Mel.-Vickers Prel, .. ,. .. — 8."-' li + J 8 10 8
Bleroens Ord... lO JO SO/6 — " 'Olfi'i
Telegiapb Con. . !0 So 20J

"^ _ '"
"j 15 %

^3 'EDividende paid free oIlBCCtoe Tax.' 'Wi.'^^
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY.

By T. W. COLE (Joint Secretary, Home Counties Industrial Council).

IjiDUtJTKiAL organisation is to-day one of the most im-

portant problems with which the electricity supply in-

dustry as a whole is iaced. It is, in fact, not so much

one problem as a series of problems, and, moreover,

a series involving innumerable complex factors. Now,

1 suggest it might be useful to pass in review some of

the chief elements of the situation. We shall certainly

lose nothing by looking the facts squarely in the face.

We shall see best perhaps what we have to take into

account by starting with the facts as they are at the

moment. Let us take a bird's-eye view of the industry.

The industry consists of some 600 or so electric supply

undertakings, covering between them the jvhole country,

each undertaking separate and, broadly speaking, each

without competition in its own area. The number of

workpeople employed according to the Joint Industrial

Council's figures is estimated at 29,000, and to this have

to be added the technical and administrative stafEs.

Excepting a very small proportion, the whole of the

foregoing are organised in some 20 or so trade unions.

A proportion of tlie employes are highly skilled and

absolutely indispensable. The majority are trained or

have special knowledge, and only the residue are un-

skilled and readily replaceable. The whole (with the

exception of the unskilled friiige, as it were) are per-

manently employed. It is an industry, indeed, wliere

wholesale changes in workpeople are disadvantageous

to the smooth running of any undertaking. Now, all

this means that from the point of view of labour con-

ditions the industry is in a very special position.

Finally, no undertaking can afford to close down, one

might say, even for a single hour, without serious public

inconvenience. It can easily be seen that added together

the.se factors constitute the elements of, at least, a pre-

liminary problem. Then we have also to take into

our view the Whitley system of industrial councils as

at present at work in the industry, which introduces

a profoundlj- modifying influence. Summarising the

foregoing, we may say that there are three chief fac-

tors : the employers (covering the shareholders in the

case of companies, and the ratepayers in the case of

municipalities), the employes in the trade unions, and
the Industrial Councils, and each of these factors is a

variable. The prol)lem for the industry as a whole is

to eSect an adjustment, and for this the utmost know-
ledge, foresight, and skill are required. Of these the

most important at the moment certainly is knowledge,

since nothing could be more disastrous than action based

on a miscalculation of the constituent forces.

It is just these forces that I suggest it might be useful

to bring under review, and which briefly are as fol-

lows :

—

First, we have the trade unions' movement towards

more and more effective organisation, and consequently

increased power. This is, of course, a general move-

ment afl'ecting all trade unions alike in all industries.

Secondly, there is the rearrangement inside the trade

union movement towards industrial unions instead of

craft unions, and this has a special bearing on the

electric supply industry.

Thirdly, there have to be taken into account various

definite political movements which seek to realise them-

selves in and through industry, covering the whole range
from State socialism to syndicalism.

Fourthly, there are the labour forces which impinge
on the industry through the employers' side by way
of municipal undertakings which are directed by labour

municipal councils.

Fifthly, our consideration has to cover the directly

shaping influences of legislation and Government direc-

tion dealing with labour, whicli tends to have on in-

dustry an effect which is little less than revolutionary

as compared with the pre-war condition.

Finally, there is the interaction between the two sides

of the Whitley Councils, the whole being itself modified

by all the above influences.

Taking the foregoing seriatim., there is not much
to sav about the fuller organisation of the trade union

movement so far as the workmen's unions are concerned,

since this is already accomplished. For practical pur-

poses we might consider that all workmen in the electric

supply industry are now in one or another of the trade

unions. There is no particular point to emphasise also

with regard to the steady improvements which are taking

place in the internal working of the separate trade

unions which make them more coherent and an increas-

ingly disciplined force. But when we come to the other

section of employes, namely, the technical and clerical

staff, we have a recent development which is most sig-

nificant, and likely to play an increasingly important

part in the future. There is now a fully-organised trade

union covering practically the whole of the technical

operating staffs of the important undertakings of the

country. The clerical staffs are also organised in part,

in other unions, although in a much more fragmentarj-

and indefinite form; they do not, therefore, count

as in any way an important factor industrially. The

important fact is that the whole of the employes con-

cerned in the effective working of the undertakings

are in unions and, moreover, in unions which would

admittedly act in concert. (The details of these separate

unions and their relationships are somewhat compli-

cated, and might perhaps be dealt with later on

separately.) It is obvious from this that a return to

pre-war conditions of industry is impossible, unless,

indeed, the unions disintegrated of their own accord,

which is not to be anticipated !

The second point mentioned, namely, the movement
inside the trade unions towards industrial unionism

instead of craft unionism, is a matter warranting the

most serious study. An industrial union is one which

is based on the inclusion of the whole of the personnel

of a particular industry, so that all grades of workers

engaged in the industry are associated in a single union.

The craft union, on the other hand, in its simplest form

covers only those of a particular trade, its members

being dispersed in perhaps innumerable industries.

There is a general tendency, however, for amalgamation

of unions, and following this a possible reorganisation

on an industrial basis. But coming more specifically

to the case of the electric supply industry, there is one

union, the Electrical Trades Union, which is confessedly

ambitious to work out a programme of industrial

unionism for the electric supply industry. The Elec-

trical Trades Union is obviously the only union in the

industry which could seemingly fulfil this vole of an

industrial union. The object, in the words of one of

their own writers, is "the complete organisation of

all employed in the electrical industry within the ranks

of the E.T.U." An issue of the electrical workers'

journal, the Electron, of February, contains an article

on " Reorganisation," in which the writer deals with

this proposal for complete organisation of all workmen
employed in the industry, and with inducements which

might be held out by the Electrical Trades Union so

as to bring the whole of the workmen within the E.T.U.

It is noteworthy that he includes supervisory grades up

to charge engineers of power houses. If this is achieved

the Electrical Trades Union will be, so far as the

electric supply industry is concerned, practically an

industrial union. The importance of such rearrange-

ment of the unions lies mainly in its sociological aspect

and its relationship with those revolutionary pro-

granunes which seek to work through industrial reor-
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ganisation. The most recent phase of socialism, namely,
guild socialism, can indeed be realised only tiirougli

industrial unions, since so far as individual works are

concerned, the progrannne of guild socialism is that

each works shall bo run by the workers. The com-
bination of all the workers in an individual industry is

an essential in guild socialism; in fact, speaking of

the present craft unions' state of unionism, the author
of " Guild Socialism Restated " shows clearly that craft

unions are recalcitrant factors to deal with in smooth-
ing the way towards guild socialism, and points out
that the present trade union " in all the regulations

which it lays down still always remains a body external

to the actual conduct of industry."

The ambition of the Electrical Trades Union in striv-

ing to become an industrial union lias thus a special

sociological significance. Indeed, at a Conference in

Blackpool in May, 1919, a resohition pointedly em-
bodied the whole matter in the following terms :

" To
take over the control of the electrical industry in the

interests of the workers." It is a point that should be
noted in connection with industrial unions that the

Electrical Power Engineers' Association falls in line,

as far as its own stratum is concerned, with this move-
ment towards industrial unionism. This was not de-

signedly so, of course, but lies in the nature of the case,

and probably was not even thought of originally.

But none the less, as will be seen when we consider guild
unionism, it adds a most definite bias to the labour
organisation of the industry. The importance of this

tendency towards industrial unionism in the industry
as replacing present craft unionism cannot be over-

estimated. The exact significance politically, so to

speak, will be seen under our next consideration of the

various political movements seeking to realise them-
selves in and tlirough industry.

(To be continued
.)

THERMAL CHARACTERISTICS OF ELECTRIC
OVENS AND HOT-PLATES.

Discussion at I;Eeds.

At a meeting of members of the North-Midland Centre of

the Institution of Electrical Engineers, held at Ijeeds on
February 22nd last, when Mr. C. J. Jewell, chairman, presided
over a large attendance of members, Dr. E. Uriffiths's and
Mr. F. H. Schofield's joint paper on the above subject, which
was abstracted in our i.ssue of February ]8th, was read and
discussed.

Mr. W. B. WooDHOusE was particularly interested in the
remark about the weakness of air insulation, becau.se he knew
that it was a very common delusion that iiir was quite a good
insulator. The tests, however, showed quite definitely the
danger of the movement of air. He would emphasise that
there was not much object in packing tight. If they could
keep the air from circulating the less solid the insulating
material used th^ better. One striking point that Dr. Grif-
fiths had brought out was that when one used a radiation
heater a black pot was a very good thing to employ, and
there was no particular point in polishing it.

Mr. Allsopp thought the authors should have conducted
their tests with water or other fluid, and in connection witli

the oven tests he strongly considered that those tests were of

no value whatever for cooking purposes. The results were
so similar that one was led to understand that one did not
(iillVr very inueh from the other, but there would have been
Vastly different results had those ovens been loaded up with
materials that would represent as near as possible the actual

process of cooking. They had to provide cooking temperature
for cooking various objects of various sizes, and he did not
think that the experiments or the tests so taken would be
of much use as a guide. In connection with the hot plates,

they were told in the early days that it was necessary, and
that it was the right thing, to have a vessel with a very thin

bottom, but he found that by using a cooking vessel with
a large section of wall, such as an aluminium saucepan, a
pint of water could be boiled quicker on the same hot plate

with the same amount of energy. He well remembered ex-

periences with an electric oven which had appealed to every-

one because the elements were, to all intents and purposes,

concealed ; the oven was loaded on the bottom side, and the

elements were enthely out of sight. The oven could also

be washed, which was an advantage, but the oven would
not cook. The trouble was that the dispositions of the lot^tUng

and the elemeuts were wrong. Those experiences explained
how some manufacturers threw ovens out on to the userb
and trusted to luck tor their being satisfactory. That was a
pomt tliat ought to be watched carefully. He recalled another
oven wliieh bad side heating, ills wife oljjected strongly
to changing a loat round six or seven times during the
process of baking ; she did not have to do that Willi a coal
or gas oven, and it should not be necessary with an electric
oven, ihey did, however, get a successlul oven built, i.e.,

having the elements at an angle on each side; it had been
in use for seven years, baking bread daily, i'he elements
were placed well out of sight, and out of harm, and could
not be damaged by liquids or fats. Ihey did get circulation
which could not be obtained in any form of radiant heater;
as they were put on the market and designed at the present
time, too much heat was thrown into the oven. There was
only one successful radiant beat oven that would actually
bake bread. If an oven would bake bread it would do any-
thing that it might be called upon to do in the ordinary
kitchen.

Mr. lluGH Gresley (Doncaster) was not quite dear why
there was much higher etticieucy when dealing with a thick
di.sk as compared with a thin plate. Why was the closed
type of hot plate used at all if the open tyjie was so much
more eflicienti' In ordinary kitchens, whether in private
houses or hotels, the care necessary to keep the kitchen
utensils with their thin bottoms in that perfect state which
was essential would probably be missing, the jians would
get knocked about, and the efficiency would become low.
If they had electric cooking they must liave hot water, but
heaters as a rule, he believed, were very inefticient. With
regard to ovens, there seemed to be great objection to the
heaters being disposed along the side or along the bottom
on the ground of cleanliness. He did not believe any oven
would find much favour unless it was one that could be
cleaned easily, and the best form of oven, if it could be made
efficient, was one in which the heat W'as hidden away behind
the wall so that the whole of the interior could be thoroughly
cleaned out.

Mr. Jepson (Sheffield) remarked tliat in his house everything
was done electrically, even washing, &c. They had an emer-
gency heater in the boiler which was absolutely successful;

it was a copper tank, and was in the house when he took it.

Tliere were three kW on the top. two on the next, and
half a kW on the lowest heat. In.stead of fixing it as he was
advised officially by his firm to do, he fixed it in the centre,

the reason being that one wanted a comparatively small
quantity of water sufficient for washing up, or even for one
bath. He had had it fixed in the centre .so that it boiled

the upper half first and the bottom remained cold, but if

when the upper half was boiled the heater was switched on
to the lowest heat and left on, conduction (which was very
slow) would heat up the whole of the water. That was so

successful that by switching on the top heat of 3 k\\ and
leaving it on they could get three baths of water following
one another, as much as one wanted in the house. In
his bou.se he had 108 amperes total capacity of heating ap-

paratus; the maximum which he used was .something like

GO amperes. It would be a tremendous problem to install

mains to tackle the matter, but the potential load was there,

and it was a useful load, and it was needed mostly
after the works w-ere shut down, and at w'eek-ends.

Strange as it might .seem, people said it was extremely
extravagant, but it vi-as not; if one went out of the

hou,se one switched the current off; it was not like a

coal fire. In Sheffield they were fortunately placed for low-

priced energy, which was an attractive feature. He did,

however, think that they, as electrical engineers, were to

blame for riot pushing electrical apparatus more; no doubt the
first cost of apparatus was heavy, but it saved itself in the

long run. His advice to the builders had been to put one
chimney in the house, and a kitchen fireplace. In many
places, particularly round the Sheffield area, many miners
got their coal for nothing, so that it would be absurd to

supply them with electricity when coal cost them nothing.

Dr. Griffiths's paper was an extremely u.seful one. but un-

fortunately it did not go far enough, and it should be up to

the In.stitution to recommend that the tests should be carried

much further than they had been. He was rather surprised

at some tests he had made on the " bulb fire," which had
a parabolical reflector with a small heating coil. An alu-

minium kettle took about half an hour to boil the water, but

when the bottom had been painted black, the water boiled

in something like 16 minutes. Another important matter to

bear in mind was that if they u.sed the kettle a second time
immediately after they had emptied it, the efficiency rose to

8-j or 90 per cent, easily. That was because they were using

the heat they had put into the bottom of the kettle. The
loss by radiation w'as very small ; that was an efficient way
of boiling water when once they had got their vessel hot. It

had often occurred to him that they might find some much
quicker way of boiling water by some improvement in para-

bolical reflectors so as to focus the heat on to a small surface,

so that they could throw the heat right on the vessel. A solid

body was not the right thing to use in making a test. When
they were using water in a ves.sel the bottom of the vessel

heated the water, which was immediately carried upward
by convection, and cool water took its place. The greater

the gradient they could get between the vessel temperature
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and the water the better and quicker the whole body would
be heated up. in tUe case of a sona tiling UKe a uisk tney
ttiil not get tlie cooling near tne neater, lUey only got lue

enect ol cunuuction. Vvitu regard to ovens, ue nud one in

wUiL-n lUe neuters were piaceu on ine side and were cucular

in cnaracter. mere were two cucuits in eauU, an outer ana
an inner, and tUat oven worked admirably and was com-
paratively easy to clean. In cooKmg meat lue best arrange-
ment was to nave a given rauialmg suriace lo siriKe on lue

meat, wnicU ciooed lue outer pores ot tne meat and tept
tne juices m. iUey had lound tuis an easy matter witn tneu'

electric oven in wnicn there was a UooK on which tne meat
placed inside was bung between two radiating plates; an
even temperature was not so important. ±ie agreeu mat tne

results obtamed oy tne tests woaid nave been lar better u
sometnmg nad been placed inside tue oven to absorb the

'beat wnich was given oil; absorption in tne oven aiiected

matters seriously, it ougnt to be tneu- nrst duty to try to

develop electric neating, wnicn unquestionably would become
a tUiug ol tne lutui'e. It was oniy by installing it in tueu'

own homes and showing it to tnerr iriends that tney could
get people accustomed to it.

Mr. S. J, Jo.NLS iiiatiey) suggested that if Dr. Grithths

could get some ladies wno were domestically inclined to go
to his laboratory and taiK thmgs over witu him, it wouid
go a long way towards neipiug lorward electric cooKing. A
gas oven couid be used in a rough and ready manner, and
until an eiecinc cooKer could be used in the same way ue
did not thiuK they would meet with much success. Makers
did not seem to snow the necessary enterprise, and the lu'st

cost ot electric cookmg apparatus was so- high.

Mr. Inglebi" (Leeds), who spoKe as a layman, suggested that

the JN.f .ij. should take up the problem ot producmg a better

heatmg element.
Mr. vv ouu (i>radford) described the Canadian house use of

electricity. It was only a question ot getting tne apparatus in

that country, because once tue house ^vile got accubtomed to

an electric oven or U'on she did not go bacK to the old style.

Kngush people when they hi'st went out to Canada hesitated

to use an eiectnc iron, out they lound out in tne summer
time that they were up against it, and one could see them
going oil to buy an eiectric U'on. l^rom one electrical ap-

pliance they quickly passed to others until then' homes became
lully electrically eqmpped.
Mr. L,oVELL iUieusj emphasised the fact that they had to

consider the practical pomt of view ot the user, the housewile,

and that very often seemed overlooked by the designer ol

apparatus at present on the market, ihe use of the word
" elliciency " in the paper was unfortunate and open to

misinterpretation.

Mr. Allsoi'p added that he felt certain that if it was left

in tne hands ol a few salesmen to illustrate electric cooking

to uie housewife tney would never get the electric cooker

pushed forward. It must be done by the electricity supply

undertakings; they must put their neart into the matter,

and sjiend money upon its development. In Bradford at the

present tune they were seriously considering the further

uevelopment of the electric iron. A scheme had been put
forward to send out anything up to l.UUU u'ons on sale or

return. Such a scheme had been developed in the btates

very successfully, and he thought that their Canadian friends

owed a good deal of their development to working on tlie

lines of sending the goods out on trial, and having faith that

they would sell.

In replymg to the discussion. Dr. Griffiths said he and
Ills colleagues had found it extremely difficult to hnd anyone
who had had actual experience of the matter. 'Ihe word
" efficiency," he agreed, was not a fan- term to put into the

pai>er, and it would be altered. He was very doubtful about
usmg parabolic reflectors; it was surprising how difficult it

was to concentrate heat on any object, a problem that needed
.solving. If he were using an enclosed plate he would go

in for a thick bottom ; they stood a better chance of retaining

heat bv this means than with a thin one.

Discussion at Birmingham.

On Feliruary 2yrd the paper was discussed by the mem-
bers of the SouTH-MiDi.ANU Centre of the Institution of

Klectrical Engineers.
Prof. \V. Cramp, in opening the discussion, said that lo-

.search of a scientihc character upon electrical heating appara-

tus had for a long time been urgently needed. There were

indeed few electrical matters about wiiich so much nonsense
had lieen talked as heating apparatus and its efficiency. The
present paiier attempted to deal with two aspects of the

problem : One was tire formulation of standard te.sts whereby
apparatus could be compared and judged; the other was the

efficiency of the apparatus. It was to lie regretted that the

word " efficiency " had been used in the paper to express

the ratio of the heat absorbed by the proposed test block to

the heat equivalent ot the energy supplied to the plate, for

that debited the plate with the iieat energy emitted by the

block. The results obtained had an interesting bearing upon
similar apparatus heated by gas, for it would seem that gas

j. rings constructed upon the radiant energy principle would

be more efficient for boiling purposes than those of ordinary
type.

Mr. N. B. Eosheb welcomed the paper because he thought
that if the use of electric cookers and heatmg apparatus was
to become universal in the home there was much need for
further research and practical experunent. One of the chief

reasons, in his opinion, for the extensive u.se of gas cookers
was the high cost of the electric cooker, which could be
taken as about double the cost of a gas cooker of equal
capacity. Another reason was that supply authorities nad
not foUow'ed the example of the gas autnorities in providmg
cookers on the hire or hu'e-purchase system.
Mr. H. Joseph criticised the paper on the ground that the

authors had departed radically from working conditions in

their tests. He -would like the authors to make it clearer why
they had departed from the homely method of heating lagged
vessels with specially prepared contact surfaces. With regard
to oven experiments, the absence of working conditions ap-

peared to leave room for further experiments. The thermo-
meter was not an essential accessory

;
practice soon produced

the requisite ability to judge the heat.

Mr. S. H. HoLDEN mentioned that with some systems ot

domestic supply it was usual to fit a limit switch ; that pro-

duced an objectionable intermittency of supply if the pre-

arranged current was exceeded. Would that device be suit-

able as a safeguard for the supply authorities in the case of

cooking apparatus, and what would be the effect of iuter-

mittency of current on the performance of a cooker?

THE NEW RAILWAY GOOD5 CLASSIFICATION.

The position with regard to the classification of goods carried

on raihvays and the rates to be charged for them is beginning

gradually to clear itself, as a result of the inquiry by the

Rates Advisory Committee of the Ministry of Transport,

although it will necessarily be a little while 5"et before a final

conclusion is reached. It is a very intricate matter, and a

solution can only be arrived at after the most careful con-

sideration in which all parties concerned must endeavour with

the greatest goodwill, to seek a just condition of atfairs, both

as regards classification and rates. It is not merely a question
of carrying a certain weight of goods between two specified

points. Many other considerations come into play, even to the

extent of the effect of foreign comiietition. Any attempt lu

summarise the developments towards a more modern classifi-

cation must be prefaced with the reminder that the existing

railway goods classification was drawn up in 1888, and con-

sists of classes A, B, and C. and numbers 1 to o, but it must
be recognised that much has happened since then which mu.st

ot necessity modify the fundamental principles upon which
the old classification was based. It was because of the pre-

varication to which the 1888 classification lent itseh that
traders welcomed the decision of the Ministry of Transport
to hold a public inquiry iJrior to settling a new classification,

not only because of the new circumstances after the war,

but in the light ot past irritating experience under the con-

ditions as they existed before the war. Ample evidence of

the latter is to be found in the number of complaints made
annually to the Board of IVade and the proceedings before

the Hallway and Canal Commissioners concerning oppressive

rates and treatment on the part of the railway companies.
Treating all that as past history, however, we can come to

tlir iiiLlciHi^i'd inquiry by the Kates Advisory Committee of

til.- .\lini-ii\ uf Transport, the result of which, in a nay,
)ii;i\ li. i.'uiiided by some people as disappointing, inasmuch
as thiN rniiniiittee did not itself attempt to devise a new classi-

liiiiiiiiii III! the .strength of the views placed before it by the

raih\;i.\ companies and traders, but merely laid down certain

principles upon which it suggested the position in futm-e

should be governed ; and at the same time it recommended
the appointment of a new tribunal—to work simultaneously

with the Railway and Canal Commissioners—whose function

should be to fix the new classification of goods and fix rates,

tolls, and charges, afterwards remaining in charge of this

aspect of the situation, with power to vary and alter and
generally to act as intermediary between the railway com-
panies and traders. How far this new tribunal would overlap

the work of the Railway and Canal Commissioners has

yet definitely to be decided, but the intention appears to be

that the new tribunal shall undertake the duty of fixing

rates, tolls, and charges, and certain of the functions ot the

Raihvay and Canal Commissioners, leaving the latter to per-

form such duties as are not transferred to the new body.

Questions of undue preference, for instance, and other ques-

tions of a legal character are presumably to be continued

to be dealt with by the Railway and Canal Commissioners,
although, speaking offhand, one would be inclined to suggest

that it would have been better to have strengthened the Rail-

way and Canal Commissioners and given them the additional

duties suggested for a new tribunal, which, by the way, is

to consist of three permanent paid members giving their whole
time to the work, one being a person experienced in railway

work, the second a person experienced in commercial affairs,



428 THE ELECTRICAL REVIEW. [Voi. 88. No. 2,202, apwl 1, i»2i.

and the third, the chairman, a lawyer having no connection
with railway or trading concerns, and not noiding judicial
office. In addition, there are to be two panels, one to be
called the 'I'raders' Panel, nominated by the Minister of
Transport alter taking the advice of the various traders'
associations, and the other to be called the JRailway Panel, to
be nominated by the Minister of Transport after taking the
advice of the liailway Companies' Association. This new
tribunal, however, ha.s not yet been constituted, but with
a view to avoiding delay, the Hates Advisory Committee of
the Ministry of IVansport called iipon the railway comiJanies,
during the public inquiry, to prejjare a new classification to
be used as a basis of discussion with the traders in arriving
at the object desired by all, viz., greater simplification and
clarity of definition.

I'lie above may be regarded as a brief summary of the
position at the close of the public inquiiy. at which the
Federation of Britisli Industries neces-sanly "took a prominent
part as representing the engineering industry as a whole.
The railway companies duly submitted a new schedule.

This, how-ever, was not published until December 31st, 19'2U,

and traders were given until .January 31 st. 1921, in which to
lodge their objections and views upon it. 'Without in any
way judging the success or otherwi.se of the railway com-
panies in their endeavour to arrive at a greater simplification,
it can be said that when the traders saw the really large
volume which the new schedule filled, they were justified in
complaining at being given only a month in which to examine
it. Consequently, as the result of a universal protest by the
traders' associations, the date of lodging objections was ex-
tended until February 28th. and the Federation of British
Industries, which now has its own transport department, has
placed a statement of the position before its affiliated bodies,
and asked fcir recommendations to reach the Federation by
February 14th. The general principles of the railway com-
panies' proposals were considered at a public hearing before
the Rates .Advisory Committee on .Tanuary 18th and 19th,
and in order to avoid the putting forward of conflicting
opinions within each industry, an endeavour is being made
to form a co-ordinating committee composed of important
representatives of the various large traders' organisations
which are at present dealing with the matter. Meanwhile.
the railway companies have agreed to publish the proposed
classification in such a form as to show together the articles
comprised in each class, and when this document is available
the Traders' Committee of the Federation's transport depart-
ment will be able to appreciate, and criticise if need be,
far more expeditiously what is put forward.
From what has been said, it will be realised how impos-

sible—or at any rate imperfect—would any attempt be to
state in a comparatively few words what is the real position,
as it now exists qua the details of the new classification.
Nevertheless, the general result may be indicated, although
there is little doubt that, as finally decided upon in the light
of the traders' criticisms, there will be important changes in
details. In reviewing this matter, emphasis should be laid
upon the point that whereas in previous inquiries atlecting
the relations of the railway companies and traders, a consider-
able amount of antagonism has been shown between the
parties, great goodwill is being shown, and both sides are
doing their best to help the Kates Advisory Committee to
come to correct conclusions. The railway companies have
voluntarily made very substantial concessions to the traders,
and their willingness to accept reasonable proposals of change
deserves notice. The new classification shows an endeavour
on the part of the railway companies to bring the same types
of goods as far as possible into one class, with certain neces-
sary subdivisions, and so successful have they been in this
with regard to one class of engineering machinery—which does
not happen to be electrical, however—that the particular
trade association does not propose to exerci.se the right that
it has of lodging formal objections, its views having been
met to a considerable extent. The advantage of bringing
goods into as small a compass as possible, as regards cla.ssifica-

tion. must neces.sarily have the effect of producing considerable
economies on the part of traders as regards clerical work, and
eliminating the interminable arguments with the railway
companies which have been st) prominent in the past. So
keenly is this recognised that it is felt the balance of advan-
tage would be with the trader, even if the result of such
a reclassification had the ett'ect. as it w-ill in some cases, of

increasing the aggregate amount to be paid. There should
be an end, for all time, to the absurd position that some
machinery, by taking pieces otl' here and there, for example,
can be sent under a totally different classification and a

different rate. That is the object in view on the part of the

traders, and we believe the railway companies fully appreciate

that, the ti'aders on their part recognising the difficulties in-

volved. Instead of the Classes A, B. and C, and 1 to 5. it

is now proposed to have 21 classes numbered 1 to 21, of which
classes 2. 6. 10. 13, 16. 18, 19, and 20 are intended to cover

articles hitherto carried at the class rates for old classes A, B,
and 0, and 1 to 5, and the other classes are intended to cover

as far as possible, articles hitherto carried at exceptional rates

below the appropriate class rates. There will probably be
considerable discussion as to the minimum loads, because as

the minimum loads have been raised from 4 tons to 6 tons

to get the advantage of the lowest rate, it is clear that many
traders will suffer considerably on this account, quite apart

from the raising of the rates themselves, on the new principles
laid down m ihe report of the Hates Advisory Committee.
It behoves tlie various traders and then" associations, therefore,

to study the new jiroposals. tirst by comparison of tuc position

under the existing classilicatiou and uuuer tlie proposeu classi-

fication, and secondly, the relative position of individual goods
or similar products under the new classincation. 'Ihis, uow-
ever. cannol be done efficiently until the railway companies
publish the promised new' volume settmg out, bide by side,

ihe relative positions, i'or the moment, therefore, even traders

themselves are not in the best position for givmg helplul
suggestions to their particular trade associations, 'ine ques-

tions of owner's risk and exceptional rales will require most
careful attention. In the opmiou of some people, all goods
m general should be conveyed at owner s rist, at the option

and discretion of the owner to send them at the company's
risk for an extra charge proportionate to the value oi the

goods, and the new classification, we beheve, is on this basis.

The question of exceptional rates, under the greater sub-

division of the new classffication, presents certain difficulties,

but there seems every prospect of such difficulties being met
and many of our past troubles being swept away under the

soothmg influence of the new tribunal.

incidentally, it may be mentioned that in the Board of

Trade Journal there has been pubUshed a hst of increases in

goods rates on the railway systems of the world smce the war.
We are not at all sure that any comparison of this kind is

particularly useful, having regard to the varying conditions.

Special interest does attach, however, for instance, to the

general rebate in France of 10 per cent, on goods for export,

and this method of assisting the foreign trade of Great Britain

is one which might well receive sympathetic consideration,

and so remove the anomaly of its costing more to send goods
from the Midlands to the coast than it costs foreigners to send
similar goods many times the distance over both land and sea.

OUR FUTURE TRADE WITH aPAIN.

(.Concluded from page 376).

The lines in which preference for British
British Goods goods is most pronounced mclude heavy
in Favour. machinery, steam generators, cranes, and

pumps. There is much leeway to regam,
as is patent from the results of the recent tenders for rollmg
stock for the Spanish railways. A further reduction in freight
rates from the United Kingdom to Barcelona is essential.

In short, the outlook tor British trade in Spam is un-
doubtedly bright, but a great deal depends upon the adapta-
bility of the British manufacturer to the market, and, as
stated before, a study of the methods of business which meet
with success there.

It is exceedingly difficult for the average
Methods of Anglo-Saxon to understand the Spaniard.
Business. and this is probably not fully reahsed by

the British manufacturer. Only too often
one hears of or meets with commercial travellers who are
entirely ignorant of the language—in Spain, unlike South
America, a good knowledge of the language is essential—and
make no apparent effort really to understand the Spanish
character. Consequently, although Spanish firms certamly
have a marked preference for British goods and for trading
with the British, on account of their reputation for straight

dealing, orders go elsewhere.
Another point to remember is that although the Spanish mer-

chant is a good payer, he Ukes credit, and will go where he can
get it. As a general rule business should be done at 90 days
from date of shipment. Spanish merchants prefer that bills

should be drawn on them, and in dealing with respectable
firms there is no difficulty in getting these bills discounted
locally if it is desired. With the estabhshment of British

banks and organisations such as the Federation of British

Industries and the Commercial Secretary's Department, to

say nothing of improved Consular representation, there should

be no difficulty in taking up references in any doubtful cases,

where credit is asked for.

The personal element is all important, and it should not be
forgotten that certain forms of courtesy which are unusual
in our country are traditional in Spain. Every Spaniard
considers himself a gentleman—the differences between him-
.self and others being merely accidental—and he expects to be

treated as such.
To obtain the best results it is necessary to go to Spain and

study the conditions and needs of the market, and it should

be borne in mind that much business can be done outside the

capital and other large provincial towns. Personal propaganda
is, as has already been said, the best method of all. but much
can be done w-ith catalogues, circular letters, and advertise-

ments, provided that : (1) They are written iti correct Spanish
—South American Spanish will not do for Spain : (2) the

metric system is employed: (3) quotations are made c.i.f.

Spani.sh port. How' many British firms are prepared to do
this? The Germans are doing all this and more, and there

is no doubt that they will spare no effort to regain their

hold on the Spanish market, aided, as they are, by a favour-

able rate of exchange. German travellers with ample supplies
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of cataloyues are to be found in villages where the British

are never seen, and m districts where a command of the
language is essential, they pay that minute attention to detail

which goes so far to gain the sympathy of the Spanish mer-
chant.
A last point, which is certainly important, is that of packing,

which, in a country with rather irritatiug Customs restric-

tions, should not be overlooked.
All the principal towns in Spain are

Use of served with tramways, the large majority
Electric Power, being electric. The business is still largely

in the hands of the Belgians, although
evidence is not wanting that the Spaniard is anxious to obtain
control, as is shown by the recent absorption of the Madrid
tramways by a Spanish company.

* The importance of hydro-electric development in Spain is

fully reahsed by Spanish engineers, and the hydro-electric

power generated shows an increase from '281,000 h.p. in 1914
to 618.000 h.p. in 1920. According to fairly rehable sources.

there are stated to be about 2,000,000 kW (1 kW = 1.34 h.p.)

Available, only taking into consideration waterfalls of more
than 2,000 kW. This power is spread pretty well all over the
country.
In view of the fuel problem, it is of paramount importance

to Spain to avail herself to tfie full of all the electric energy
that the country is capable of producing, but there are many
difficulties to be faced in connection with it. Although this

power is distributed practically all over the country, climatic
conditions vary enormously, and, as a natural sequence, the
flow of water in . the rivers varies. Some rivers are dry in

summer and fullest in the winter months, others, on the slopes
of the Pyrenees, are dry in winter and fullest in the summer
months, when the snows have melted. This irregular water
.supply makes some form of reservoir essential, and this has
consequently been adopted by the majority of the companies
which have put up large plants in that country. There are
said to be 268 plants in the country, of which the following

THE LONG-DISTANCE TELEPHONE SYSTEM
OF THE UNITED KINGDOM.

are the most important :

—

h.p.

130.000

64,000

60.000

41,000
20,000

16,000

State
Commission
o{ Inquiry.

S.A. Eiegos y Fuerza del Ebro
Hidroelectrica Espaiiola
Energia Electrica de Cataluna
S.A. Catalana de Gaz y Electricidad ...

Sociedad Productors de Fuerzas Motrices
Hidroelectrica Iberica

The enterprise of the Ebro Co. has certainly been of enormous
benefit to Cataluna. Its power plants are on a scale previously
unheard of in Spain. The transmission lines are upwards of
lOO miles long, transmitting at IIO.OOO volts. On this plant
hundi'eds of factories in the busy industrial centres of Barce-
lona. Tarrasa, and Sabadell. to quote only a few , depend, and
it can certainly be stated that the difficulties of the coal
situation, both during and after the war, have been very
largely ameliorated by this one firm.

The importance of electric power in
Spain has evidently not been overlooked
by the State, as in 1918 a permanent Com-
mission was appointed by Eoyal Order to
consider the following points ; (1) The pos-

sibility of the construction by the State of a national system
for the distribution of electrical energy

; (2) the maximum
extension possible of such a system

; (3) the approximate cost
of such a system, calculated on a basis of normal prices or
with copper at about £80 a ton; (4) the possibility of the
State supplying the capital required or of guaranteeing its

interest, taking tolls of the energy transmitted, or any other
means of financing the system; (5) the possibility of a uniform
system, and the means to secure it. The Commission pub-
lished its findings in 1919. and it was estimated that the cost
of the .scheme would be about 130 million pe.setas, but. beyond
drawing up the main headings for presenting a Bill to the
Cortes, the matter has not been proceeded with.

It is hoped that a final agreement will shortly be arrived
at between the Spanish and Portuguese Governments for the
utilisation of the falls of the Douro. from which po«er will be
transmitted to Madrid and Bilbao for the electrification of the
main line railways of we.stern and northern Spain.
The hydro-electric enterprise is specially protected by the

law of 1917 for the protection of Spani.sh industries, and it is

scarcely an exaggeration to state that the future development
of Spain is very closely linked with the progress made in the
develnpinent of this great natural resource.

Lecture on Electric Vehicles—An interesting- lecture
on electric vehicles was delivered on IMarch 10th at the
Salusbury Road suh-station by Mr. A. \\. Blake, the electrical
engineer to the ^Yi^esden Borough Council. The meeting was
primarily intended for the garage attendants and drivers of
the electricity department's fleet of electric vehicles, but was
al,v> attended by the other members of the staff. An invitation
was also extended to the vehicle staffs of the Hammersmitli
and Haranstead undertak-ings. which \^as readilv taken ad-
Tiintaae of. The lecture was illustrated bv lantern slides, and
simplified diagrams of connections, and was followed bv
experimental demonstrations of first Principles and of " short,
circuits." "open circuits." "earths." and simple series and
parallel connections.

By SiK WILLIAM NOBLE. M.I.E.E.

(Abstract of paper read before the Institution ok Electrical
Engineers.)

This paper describes the development of the trunk telephone
system since 1905. and deals mainly with the improvements in
line plant design, especially in underground cable, which have
been made during the past 10 years.

The expansion of the trunk-line system since 1905 led to con-
gestion of the pole lines, and the difficulty of finding new routes
increased. A scheme of direct cross-country routes of steel

tower construction capable of carrying very large numbers of

conductors was prepared, but at that -juncture improvements
in undergi-ound long-distance telephone cable led to a solution
of the difficulty. Details are given of the valuable early work
of P.O. engineers in devising methods and apparatus for

balancing underground cable cii'cuits .so as to render them free
from mutual interference and cross talk. This early work led

up to the modern precision method of cable balancing which
was first applied t<> a 52-mile cable laid between leeds and
Hull in 1913, which involved the making of over 90.00<.l capacity
tests under field conditions, and every individual mile of the
cable throughout the whole route was balanced to a very high
degree of accuracy. The cable without any modification or
adjustment was found suitable for working .simultaneously,
without cross-talk or disturbances of any kind, loaded physical
telephone circuits, loaded superposed or phantom circuits, and
bigh-sjieed Wheatstone automatic telegraph circuits.

The programme of construction for 1914 included the pro-
vision of a mail} cable-duct route from London to Liverpool
via Birmingham, and the first cable on this route was com-

Fig. 1.—Two-WAV Repe.\ter with Single Amplifier.
Pig. 2.

—

Two-w.4y Repeater with Up and Down Amplifiers.

pleted as far as Birmingham in June, 1915, and extended to

Liverpool in 1916. being designed to give 30 circuits between
London and Liverpool, and 42 between London and Birming-
ham and Birmingham and Liverpool. The results obtained
from this cable removed all doubts as to the future success
of the underground trunk cable in relieving the congestion on
the aerial lines, but the quality of service afforded by this cable
in comparison with that previously given by aerial lines led

to a rapid increase in traffic between the centres connected by
the cable. Whereas a loss of 10 to 15 per cent, of working
time was a common experience on long aerial lines, the'loss

on these cable circuits was nil.

More than once during the war the London-Liverpool cable
saved the telephone trunk system from serious breakdown.
This was notably the experience after the extraordinary
blizzard which caused so much havoc in March, 1916. The
st<5rra swept across the country in a direction north-east to

south-west, and reached a force of 75 miles an hour over a
belt of nearly 100 miles in width between the Wash and the
Bristol Channel, and was accompanied by a heavy fall of

.snow. Within little more than two hours practically every
pole line inside that belt had been destroyed, and roads, rail-

ways and canals were blocked with the poles and wires thrown
across them. It was an unparalleled disaster in the record
of the telegranhic and telenhonic services of this country.
Owing to the success of this premier cable, within two

years of its completion every available circuit had been allo-

cated, and the question of providing a second cable aro.se- It

was evident that it would be necessary to increase consider-

ably the capacity of nnderiround duct routes in order to cope
with the expansion of traffic which would follow on the exten-
sion of the underground system. .At this juncture, however,
the introduction of the three-electrode thermionic tube com-
pletely changed the aspect of the telephone repeater p'-nblem.

The " .soft " valve has now been superseded by tho " hard
valve for all telephone repeater work but the therniionic vilve

with its associated input and output transformers has onlv a

unilateral acti'm as an apDnlifier. l^or use in the ordinarv
two-wire telephone circuit it must be duplexed in ^rder tn

transmit and amplifv speech cnr^-ents in both directions

through *'he cii-cuit: th'^ i^ effected on the principle of the

duplex telesraph relav. bv the use of differential winding on
the line side of the output transformer (fig. 1).
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Since tho iiitrndiiction of the thermionic valve amplifier the
unbalance difticiilty has become one of the chief diiiiculties in
modern balanced repoators. In practice, the u.se of the simple
differential repeater circuit shown in fif,'. 1 is limited to those
cases where the repeater can be inserted at the electrical
centre of a homogeneous and stable line circuit. This con-
dition is obtainable generally oidy in well-constructed cables.
In this country it is seldom obtainable on aerial lines owing
to the variations caused by our climatic conditions. Under

1
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of circuits requii'ed for two years ahead. The ckcuits will be

worked temporarily at a lower efticiency than that designed

for the full scheme, but they will be equal to most of the

existing aerial lines and will relieve the present congestion on
the routes between London and Lancashire and Yorkshire.

In addition to this, the risks of interruption of service by
storms will be minimised.
At the present time the construction of similar main cable

routes from London to Southampton and Portsmouth and
from London to Bristol and the west has been commenced.
In due course the northern cable route will be extended
beyond Leeds through Newcastle and Edinburgh to Glasgow,
so that in the course of a few years all main telephone com-
munications between the important commercial centres of this

country will be underground, giving a quality and stability of

service which will be equal to, if not better than, any in the

world.

With regard to submarine cable development, in 1911

Messrs. Siemens Bros. & Co. introduced a form of balata

dielectric as a substitute for gutta-percha in loaded submarine
cables, on account of the greatly reduced leakance of the

former as compared with the latter. The effect of this im-
provement was to reduce materially the attenuation constant

and increase the range of speech in loaded cables.

In 1914 the Post Office engineers obtained four circuits from
a loaded four-wire submarine cable, with the circuits isolated

Wm Great Britain

Fig. 10.—Main Unoeegroond TELEraoNB Cables.

from the land lines at the ends of the cable by transformers,
viz.. the usual two side circuits and one loop phantom circuit,

the fourth circuit being obtained by using the four wires of the
cable in parallel with earth. Experiment shows that the
lourth circuit can be made successful in a continuously-loaded
cable, but it has not yet been successful in a coil-loaded cable.

In certain circumstances where a four-wire loaded cable
could not be satisfactorily laid owing to the weight of the
cable, it might be desirable to lay single-wire loaded cables.
;iiid an investigation of the electrical constants which might be
expected in such a cable has been made by the Post Office.

It is found that the eifective resistance of the conductor in

such a cable would be materially greater than that of half the
resistance of a loop circuit of the same gauge, and experiment
shows that, when tested at a frequency of 800 periods per
second, the re.sistance is approximately '2.5 ohms more than
that of the resistance of the same single wire when measured
by d.c. The increase of resistance was found to be the same
for conductors weighing 500 lb. per nautical mile per wire
and 100 lb. per nautical mile per wire. The increased resist-

ance in the tw'o cases is due to the effect of the cable sheath
and the return path consisting of sea water, and these are
similar in the two cases.

To carry a large number of circuits across a wide river or
estuary four-wire cables are unsuitable. To meet this require-
ment a continuously-loaded cable has recently been designed
and is now being manufactured for the Post Office. This
cable will contain seven quads, and it is hoped that seven
phantom circuits will be obtained in addition to the 14 side

circuits. The weight of the conductors is 70 lb. per nautical
mile per wire, and of the dielectric 110 lb. per nautical mile
per wire. The attenuation constant of the cable circuits for
speech purposes is 0.05 per nautical mile, which is practically
the same as that of the unloaded telephone submarine cable
conductors weighing 1(30 lb. per nautical mile per wire and
insulated by gutta-percha weighing 300 lb. per nautical mile
per wire. This cable was the standard type for long-distance
communication before the advent of loading, and it contained
only four wires. This enables us to see at a glance the pro-
gress which has been made.
The introducrion of telephone relays has made it possible

frequently to use submarine cables of a less efficiency than
the coil-loaded cables previously required. This makes it

practicable to increase the use of continuously-loaded cables
in which the difficulties of maintaining loading coils in sub-
marine cables are entirely eliminated. The present pohcy is,

on this account, to extend materially the use of submarine
continuously-loaded cables.

Concerning high-frequency or so-called " wired wireless
"

telephony, it is becoming evident that developments ot the
system are destined to play an important part in the future in
long-distance communication.

It may be said that the most attractive, and at the same
time the most valuable, feature of the high-frequency carrier-
wave system is its adaptability to multiplex telephony, that is

to say. the simultaneous operation of several communication
channels over one wire circuit.

The system is already in commercial service in Germany
and in the United States on long aerial telephone circuits, but
the conditions under which those services are possible are prac-
tically non-existent in this country. The economical value of
the system for use in the United Kingdom lies in its appli-
cation to underground cables. There are, however, a few
cases where the system may be applied economically to aerial
lines. Some of these are now being dealt with and will be
brought into commercial service and linked up with the trunk
system during the coming year.

CAPILLARITY AND SURFACE TENSION.

The growing importance of colloidal chemistry is leading to
an increased interest in what used to be considered the some-
what academic subject of surface tension. This revival of
interest should react usefuUy, for the colloidal state is in
truth nothing but a fine state of division in which surface
action becomes of paramount importance. Hence the import-
ance of accm'ate measurements of surface tensions and the
need for a systematic determination of capillary constants.
With this end in view the Faraday Society and the Man-

chester Literary and Philosophical Society arranged a joint

meeting in Manchester on February 11th to discuss the pre-

sent position of capillarity and surface tension measurements.
The proceedings were opened by Sir Henby Miers, F.R.S.,
President of the Manchester Society, and the discussion was
presided over by Prof. Alfred W. Porter, F.R.S., the
recently-elected President of the Faraday Society. The dis-

cussion was led off by Dr. Allan Ferguson, who gave a very
valuable and interesting critical survey of the methods that
have been proposed and used for the measurement of inter-

facial tensions, whether between liquid-gas, solid-hquid, or

solid-gas surfaces. The importance of analysing the different

methods is obvious when it is realised how varied are the
values of surface tension obtained depending on the experi-

mental method employed.
The conclusion arrived at was that the most promising

methods for systematic u.se were those depending on ;
—

(1) The measurement of large bubbles or drops;

(2) The measurement of the maximum pressure requii'ed to

release a bubble of air from the end of a capillary tube im-
iiicr.sed in the Uquid

;

(H) The measurement of the maximum pull on an anchor
ring which is immersed in the liquid and slowly withdrawn
therefrom.
In a second paper Dr. Ferguson and Mr. P. E. Dowson

described a modification of the capillary tube method for the
measurement of surface tensions, a method described as hold-

ing the affections of experimenters by reason of a somewhat
delusive simplicity. The modification devised is to force down
the meniscus to the end of a short capillary immersed verti-

cally in the hquid and measure the pressure required to do so.

This pressure is measured on a separate manometer, and the

difference of level of the surfaces of the liquid in the gauge

—

magnified by using a light liquid—is a measure of the rise that

would have taken place in the capillary. Temperature control

is simple, and temperature measurements are made by means
of a thermo-couple.
The great advantage of this method is that it dispenses

with the tedious process of selecting a long capillary of per-

fectly uniform cross-section, and also does away with the

necessity for calibrating and keeping clear such a capillary.

Sources of error, such as the big temperature correction neces-

sitated in measuring the rise of liquid in a capillary and the

difficult njeasurement of the height itself, are also eliminated.
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET PDBLISBBD.)

eoBpilad Mprewly for this journal by Mksshs. SirroN-JoNBS. O'Diu. «>iD

STiruws, Chartered Patent Agents, 285, High Holborn, London, W.C. 1.

7,728. " Electrical ijobrily indicator." R. D. Young. March llth.

7,743. "Method of fastening electric cables snd wires to porcelain, ic,
insulators." W. R. Millar. M.irch llth.

7,7«. "Automatic switches." \V. J. Allen and W. D. Vick. March llth.

7,749. " Supports for overhead trolley wires." E. R. Myers. March llth.

7,753. " Insulating tape." W. Connolly. March llth.

7,778. " Electric current regulators." W. Langdon-Davies and A. Soaiiics.

.March Uth.
7,781. " Accumulators." \V. T. Coulson. March llth.

7,787. "Rectangular casing for electrical apparatus." Landis & G\r .\kt.-

Gos. March llth. (Switvorland., March 13th, 11)20.)

7,795. " Electro magnetic apparatus for detecting electric currents." H. J.

Dale. March llth.

7,814. " Wireless receiving systems." Ges fiir Drahtlose Telegraphic.

March llth. (Germany, March i3th, 1920.)

7,817. " Induction regulator for mono and polyphase current circuits." J.

Kristcn and Maschinenfabrik Oerlikon. March llth. (Switzerland, March
23rd, 1920.)

7.819. " Providing electric cables with distinguishable wrappings tor various

leads." Deutsche Kabelindustrie Ges. and H. Scfton-Jones (Deutsche Kabel-
industrie Ges.). March llth.

7,848. " Apparatus (or detection of Hertzian waves." M. Marshall. March
13th.

7,882. " Cooling arrangements for electrical " machines." .\. .ArutiinofT.

March 12th.

7.884. *' Electro mechanically controlled telephone system." K. Aldcndorff

and H. Baron (Aldendorff). M.-M-ch 13th.

7.885. " Electric measuring instruments." K. Holden. M.'jch 12th.

7,887. "Oscillating valve relays." G. A. Mathicu. March 12th.

7.889. " Means for supporting thermionic valves." A.; R. Taylor. March
13lh.

7,896. " Electroplating apparatus.*' T. R. Canning and W. Cani>ing & Co.,

Ltd. March 12th.

7.900. "Electric bells, &c." E. Magerle and J. Steinor Ges, March 12th.
(Austria, March 12th. 1920.)

7,922. "Mine-signalling visual indicator." R. S. Gardner. March Uth.

7,933. " Electric motors." .\utoinatic Telephone Manufacturing Co., Ltd.
and A. E. Hudd. March Uth.

7,947. " Electric (use-boards." J. B. Tucker. .March Uth.

7,954. " .Automatic, &c., telephone systems." W. Aitken. March 14th.

7,964. " Portable electric lamps." J. M. Fenton and Doherty Motor Com-
ponents, Ltd. March Uth.

7,973. " Electrolytic cell." Elektrizitats Akt.-Ges. vorm Schuckort & Co.
March Uh. (Germany, June 14th. 1920.)

7,982. "Means for' magnifying effects of small efforts for telegraphv, ic."
A. Orling. March Uth.

7,987. "Telephone svstems." Automatic Telephone Manufacturing Co.,
Ltd. March 14lh. (United States, March 29th, 1920.)

7,993. " Switch plates, finger-plates, &c." T. A. Ingram and J. M. Kave.
March 14th.

7,998. " Electric heaters." G. Durando. March Uth.
8,002. " Multiple low-frequency telegraphy." N. Koomans. March Uth.
8,009. " Ignition devices for internal-combustion engines." British Thom-

son-Houston Co., Ltd., and A. P. Young. March Uth.
8,011. " Guiding means for push-buttons in telephone boards." Telephone

Manufacturing Co. (1920), Ltd. March Uth.
8,031. " Telephone systems with high-frequency oscillations." H. A. Gill

(Deutsche Telephonwerke Ges.). March 14th.

8,031 " Electric signalling or call apparatus." C. F. Metcalf. March 15th.

8,047. " Dry storage batteries." VV. Gardiner. March 15tli.

8.049. " Electric starting and energy generating machine for automobiles."
R. Bosch Akt.-Ges. March 15th. (Germany, November 29th. 1920.)

8.050. " Electro-mechanical lock." G. C.' Ashbee. March Ijlh.

8,077. " Insulators for supporting electric conductors." E. Parrv. M.irch
15th.

8,079. " High-tension distributors lor electric ignition apparatus." A P.
McGowran. M.L. Magneto .Syndicate, Ltd. .March 15th.

8,081. ".Automatic braking apparatus for electt-ic motors." McKcnzie,
Holland S: Wcstinghousc Power Signal Co., Ltd. March 15th. (France, -No-
veraber 9th. 1930.)

8,089. " Electro-magnetic switch." F. Krupp Akt.-Ges. March 15th.
(Germany, December 20ih, 1920.)

8,096. "Apparatus for production of X-rays" E. E. Greville and F. VV.
Read. March 15th.

8,103. " Magneto-electric m.ichinc^." H. W. H. W.ir.en, British Thomson-
Houston Co.. Ltd., and A. P. Young. March 15th.

8.126. " Electric water-heaters." A. S. Dorsev. March 15th.
8.127. " Contact-breakers for magnetos." Duten, Doublet et Cie. March

15th. (France, March 19th, 1920.)
8.140. " High-frequency multiplex transinission:" H. A. Gill (Deutsche

Telephonwerke Ges.V March ISth.

8.141. " Circuit arrangements for muhiplex cable telegraphv and tele-
phony." H. A. Gill (Deutsche Telephonwerke Ges.). March 15th.

8.155. "Combined -electric cooker and insulating box." W. M Edwards
March 16th.

!,182. " F
\V. Mase

8,187. " Electric torches, &c." P. V. Rowlands and W. G. Bean. March
16th.

8,197. " Electric starting gear for - internal-combustion, engines." W. B.
Bond. Cheetham Motor and Engineering Co. and F. Sweeney. IVIarrh 16lh.

8,233. " Electric cables for conveyance of high-tension electrical energy."
L. N. Reddie (Soc. Pirelli & Co.). March 16th.

8,235. " Commutators for dvnamo-electric machines." G. Schroeder
March 16th.

8.247. " Frequency multipliers for alternating electric currents." P
Trichard. March IGth. (France. March 16th, 1920.)

8,256. " Electric primary cells." L. Darimont. M,irch 16th.

8,377. " Reception of continuous-wave signals." H. J. Round. March 16th.

8,307. " Sparking plugs." R. S. Gallop. March 16th.

, 8,349. " Gearing for starting motors and electrical generators used on
mternal-combustion engines." F. R, Smith and Arinstrong Siddeley .M6tors,
Ltd. March 17th.

8.357. "Holders for telephones." C. H. Smith. March 17th.

8.370. " Sparking plugs." P. Challis. March 17th.

8,375. " .\pparatus for suppressing higher 'harmonics in metal-vapour recti-
fiers ted through polyphase chokinp coils." Akt.-Ges. Brown, Boveri et Cie
March 17th. fSwitzerl^nd. March 2rth. 1920.)

8.384. "Means for fixing electrir cjbles and wires." Edison Swan Electric
Co.. Ltd.. and F. C, Raphael, March 17ln

.
8..399. " Electric, rheostats " British-Thomsi.n Co., Ltd. (Sor d'Electricit^

et de M.^canlquel. March 17th.
8,412. " THermo.electronic relays. S.;," W J., Mellersh-Tackson iC-om.

pa.gnie G^n^rjle' d'Elettricit^l and W. I. Mtllersh-Jackson. March 16tb
.

8.434. "Means for generating tiectrieal power." R. B. Sparrow. March

H,4-l«. " Electric heating apparatus." E. .Muntwyler. March ISlh.

8.462. " Electro-magnetic relays." \V. E. Barber. March l«th.

8.467. "Constant speed dynamo drive." H. C. C. Thurgood. March 18th.

8,473. " Electric generating sets." A. A. Lyon. March 18th.

8.498. " Lamp-iiwiking machines." British Thomson-Houston Co., Ltd.

tCicncral Electric Co.). March 18tb.

8,.'i09. " Electric heaters for liquids." F. Nottcl. March 18th.

8,510. " Means for facilitating idcntificalion of electric conductorb." N', J,

Austin. March 18lh.

8,550. " Means for rcdu<Jng stai^ting load on hydraulic pumps, &c., directly

tiiupled to electric motors." F. Simpkin and G. \V. Whilclock. March 19th.

8,,'»56. " .^nli-dazzlc device for electric hciid lamps." M. Kemp and W. H.
Kemp. .March a9th.

8,577. "Electric switches." 11. Button, C. Marples and W. .Marples.

.M..rch 19lh.

8..'i96. " Wir,less receiving apparatus." W. \V. Burnliam and C. F.

Phillips. March 19th.

8.606. " Eleitro-mechanically controlled telephone sy.Mcm." H. Baron
l.\lden<lorff). March 19th.

8.li.10. " Directional wireless apparatus." C, K. Cha-idl^r, M-rcli 19th.

PUBLISHED SPECIFICATIONS.
The numbers in parentheses are those unde

printed and abridged, and all subsequer
which the specification! will

proceedings will b« taken.

ISIS.
I0..iO0. " n.yiccs lor lucking incandescent lamps in their holders." G. F.

oulson. June 26th. 1918. (1.W.228.)

2,967. " Electric fixture support couplers." S. Pcrcival (G. Lacey). Feb-

ruary 6th, 1919. (159,229.)

19.225. " Electric conductors." St. Helens Cable and Rubber Co., l.i I .

and S. H. Lee. .August 5th, 1919. (1.59,233.)

28,260. " Means for controlling the operative field of magnets." L. U .

Goold (National Safety Appliance Co.). .November Uth, 1919. (159,260.)

38,600. " X-rav apparatus." British Thomson-Houston Co., Ltd. (General

Electric Co.). November 18th, 1919. (159,267.)

28,788. " Ventilation and cooling of electrical or other machines." J.

Smillie and Metropolitan-Vickers Electrical Co., Ltd. .November aOth, 1919.

(159,282.)

28,893. " Controllers for electric motors." C. E. Fairburn. November
20th, 1919. (159,288.)

39,094. " Method of preparing storage batteries for shipment or storage."

U.S. Light and Heat Corporation. September 8th, 1917. (135,517.)

29,186. " Method of controlling electric motors operating fluid-pressure

pumps or the like." H. P. H. Anderson. November 24th, 1919. (159,306.)

39,284. " Electro-magnetic switches." A. M. Jane. .March 39th, 1916.

(135,843.)

29,322. "Telegraphv." E. S. Heurtlev and Muirhead & Co., Ltd. Novem-
ber 35th, 1919. (159,316.)

29,339. " Electric ignition collecting, distributing and timing devices and
systems." G. M. Turner. November 35th. 1919. (159,317.)

29,392. " Electric thermionic amplifiers." British Ihomson-Houslon Co.,

Ltd. (General Electric Co.). November 25th. 1919. (159,322.)

29,977. " Electric switches." Adt Akt.-Ges., Gcb. June 13th, 1919.

(144,993.)

30,358. " Dynamo-electric machines." Siemens Bros. Dvnamo Works. Ltd..

and J. C. Wilson. December 4th, 1919. (1.59,343.)

30,480. " Electric converting apparatus." W. E. Highfield and J. E.

Calverlev. December 5th, 1919. (159,345.)

30.584' " .Mouth-pieces of telephones and the like." J. Jofeh. December
Sth, 1919. (159,348.)

30,808. " Electrical static inachines and apparatus fur electro-therapeutic

work and for like purposes." T. Clark. December 9th, 1919. (159.358.)

31,112. " Thermostats." Calico Printers" .Associations, Ld., and G. Turner.
December 12th. 1919. (159,365.)

31,561. " Dynamo-electric machines." British Thomson-Houston Co., Ltd.

(General Electric Co.). December 16th, 1919. (159,374.)

31,673. "Wireless reception apparatus." J. Robinson and H. L. Crowthcr.
December 17th. 1919. (159.377.)

31.806. " Refillable electric fuses." Perfect Refillable Fuse, Inc. Decem-
ber aSth, 1919. (136,840.)

isao.
1,768. " Electrically -propelled vehicle." J. H. Hansen. January 'Mlh. 19211.

(159,395.)

4,570. " Magnetic deflectors for electric arcs in lamps, searchlights, and
the like." H. C. Gibson and J. P. Yorke. February Uth, 1930. (159,408.)

6,195. " Sparking plugs." E. Pethoud. October 6th, 1919. (152.623.)

7,944. " Compositions for insulating and protecting electrical apparatus
and for other purposes." British Thomson-Houston Co.. Ltd. (General
Electric Co.). Marcli 17th, 1920. a59,421.)

9,103. " Device for variably tilting the shades of electric lamps." H. H.
Berry and W. J. Markham. March 29th, 1920. (159.424.) . ,

9.178. " Sparking plugs and ignition-timing devices for internal-combustion

engines." I. L. Slawter and W. Innes. March 30th. 1920. (159,423.)

11,4.93. " Portable electricallv-driven vacuum cleaners." G. A. Celli. Ap^il

24ih, 1919. (142,463.)

12.474. " Electrical time-keeping mechanism." C. D. J. Jamin. .May Sth.

1920. (159.436.)

15.572. " Overhead trolleys or colleilors for electric tramway and railway
vehicles." T. Blaney and D. Williams. June !lth, 1920. (1.59,44Ji.)

18,970. " Field magnets for magneto-electric machines." C. Von Der
WVid. June 12th, 1920. (159.448.)

22,077. " ^'oItaae regulators for ele^-tric current generators." Scincilla

(Finn of). August 8th, 1919 (149,611.1

31,517. " Electrical speed-regulator systems." Metropolitan-Vickers Elec-

trical Co.. Ltd. November 6th. 1919. Il.?3,582.) "

34.897. " Thermostatic protective apnaratus for use with bearings or other

parts of a machine." Metropolitan-Vickers Electrical Co,, Ltd. December
10th, 1919. (155.214.)

Electrical Treatment of Seed Wheat.—Experiments are

to be tmtJertaken at Werribee (T'c.') witih an electroohenii(»I

process of treatins seed wbetit. It is cloimetJ that considerably

increased returns can be obtained by treating the seed electrinallyi

The cost of treatinsT is Is. per bnshel nf seed, and the reaultine

increase in the yield is said to be from 2.5 to 30 per cent. Thus on

fiOO acres, with seed at Os. a bnshel untreated, and lOs. a bnehel

treated, and yrith a yield of four baers to the acre from ordinary

seed, and five bag's to the acre from electrieallv-treated seed, the

respective returns in cash would be £2,970ard £S.7oO 'epresentine

a balance in favou' of th* treatinft procsess nf £ "80. This moans a

very solid craln.

—

IndhMrial Australian and Mining Standard.
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THE VACANT CHAIK

It is with a full heart that we announce to the

readers of the Electbical Rtvitw the death,

after a brief illness, of our Technical Direttor, on

March 31et. For some 40 years Mr. Tom Ernest

Gatehouse presided over the editorial department
of this journal, of which he was part proprietor

;

during that period, in partnership with Mr. H.
Alabaster and Mr. H. i;.' Kempe, he assisted at its

development from small beginnings to a journal

with a world-wide circulation, and a reputation for

just dealing and independence of spirit. To Mr.
Gatehouf e and his partners th<ise qualitiesare mainly
due ; they were ever proud of the journal and
their connection with it, and it was their constant

united aim to maintain its high standard of probity

and h.onour, and to increase its usefulness to the
industry which it serves.

A pupil of Sabine and Wheatstone, Mr. Gatehouse
entered the electrical industry at a moment when
every day occasion arose for devising means for

dealing with some new problem, and he loved to

recall those far-off times ; he was a contemporary
of_ practically all the great lights of electrical

science, and, by virtue of his position, was
acquainted with most of them. He delighted in a
joke, and was immensely popular amongst his many
friends ; until his health began to fail, he enjoyed
participation in gatherings of electrical men, and
was well known for his good -humour and
ramaraderie. One of his most lovable traits was
his unshakable loyalty to the friends and comrades
of his youth, many of whom had good reason to

rise up and call him blessed—and not only those,

for he was open-handed and generous to a fault

;

his memory will be cherished by many in humble
walks of life whom he befriended in time of need,
and he never withheld his sympathy and kindly
help from men who had fallen on evil days, or

those who were beginning their career.

His musical talent, in the exercise of which he
delighted, was also a constant snnrce of pleasure to

others, and he was always ready, when his health
permitted, to place his gifts at the service of his

friends. This was indeed characteristic of him,
for he loved to see other people happy, and to con-
tribute to their happiness. He abhorred ostenta-

tion, and his geniality and goodfellowship endeared
h m to all who came in contact with him, though,
when the need arose, he could be stern and
outspoken.

It was in consequence of failing health that for

some years past Mr. Gatehouse had not taken a
very active part in the production of the Elec-
trical Review. Latterly in the capacity of

editorial and technical director he exercised con-

sultative, rather than working, editorial control.

He preferred to leave the actual conduct of

affairs to those who had been so closely a-sociated

with him for from •_'(
» to 30 years, and who with him

and his partners were, and are, zealous for the

maintenance of the principles and policy for which
the Blecteicai, Review has so long stood, and
will continue to stand.

[48S]
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^i
TiiE increased facilities for obtaining

Sectional Special Orders afforded by the Electri-

Development city .Supjily Act, 1919, might be very

of Electricity usefully employed in modifying the un-

Supply. fortunate rigidities of the 1882 and

other Acus. We are reminded of this

by tlie ap2)liiation of the Hereford Council to extend

its area over certain surrounding urban and rural dis-

tricts, and so to get free from the parochial restrictions

arising from the 1882 Act. 'J'hcrc is no doubt that any

general enterprise of tliis kind should be encouraged as

affording that sectional development wliich would assist

so greatly towards the ultimately larger co-ordination

of supply. It is certainly working in the right direction

for existing undertakers to branch out into their sur-

rounding areas rather than that further pygniy under-

takings should spring up. It would, in fact, be ver}'

much better if there were still greater facilities afforded

for undertakings in remote districts to give supply
wherever they could reach. It is just here that that

element of personal judgment and discretion which
was given by the appointment of the I'^lectricity Com-
missioners should be of value. It would be an advan-

tage to everyone concerned if in cases where any under-

taking was willing to branch out into the unappro-
priated districts round its present circumscribed area

the Commissioners did everything they could to smooth
the legislative path. There is, indeed, all the more
need for this sectional development to be encouraged, in

view of the tendency of the Joint Electricity Authority

schemes to hang fire. In rural districts especially under-

takers are often only too anxious to extend their supply,

but are diffident in tackling the legal side of the ques-

tion, which alone forms the obstacle, and have little

money to spend in promoting orders. The Commi.s-

sioners might with advantage remember in dealing with

these early cases that any cordial treatment meted out

to them would go far pour ericourager les avtres.

The announcement (o be found else-

Telegraphic where in this issue, that the Peruvian

Devolution. Government has delegated to a company
the operation of the whole of its postal

and telegraphic services for a period of "25 years, will be

read with interest in many cpiarters, and the appoint-

ment of Sir William Slingo, late engineer-in-chief of the

British Post Office, as head of the department is in itself

highly significant. Our congratulations are offered to

the new Chief on his attainment of a position which in

this country is barred to the engineer ; and to the com
|pany on its embarkation on a " great adventure," which
will enable it to put in force those principles which it

lias been prevented by circumstances from putting to tlie

test up to the present.

In this contract two principles which have been re-

garded as sacred in this country have been set at'

nought : first, that a public service of this nature must
be owned, controlled, and operated wholly by the State;

and secondly, that the head of the department shall be

a member of the Civil Service, without technical quali-

fications for the post. There are signs that those views

are weakening even in the United Kingdom, for we have
seen the control of the supply of electricity entrusted to

a board of Commissioners consisting iiuiinly of engi-

neers, and the controversy about the telephone service has
directed public attention to ihf^ question whether it

would not be better conducted by a company than by a

department of State. With the exception that in the

United States the telesxraph and telephone services have
remained in the hands of companies, we believe that

State operation of the posts and telegraphs has hitherto

been universal, but on the other hand, the appointment
of an engineer to the headship of, the engineering depart-

ment of those services has been the rule almost every-

where outside the British Empire, m\(\ \\p are certa'u*

tliiit it is the right policy to follow.

In the British Post Office the engineer is a subordinate

official; everywhere he is subject to the rule of the clerical

staff, and we liave iieard it said that even the Engineer-

in-Ciiief has no power to order the purchase of a packet

of nails, or to dismiss a labourer addicted to drunken-
ness. All that the engineer can do is to make " recom-

nieiulations," which are considered, without undue
haste, by the clerical official immediately concerned, and
2)asscd on by him toother officials, referred back at inter-

vals to tlie engineer for further information, and in fact

Ijandied about until a mass of correspondence accumu-

lates and exasperating delays have occurred. All this

fatuity of procedure tends to promote inefficiency and to

hinder tlie development of the services concerned ; and it

all arises out of the determination of the clerical or

secretarial branch of the service never to permit the engi-

neer's department to assume responsibility or to acquire

authority. Until it is freed from those paralysing

trammels it is hopeless to demand from it efficiency and

progress at all comparable with those attained under a

common-sense organisation.

I'lin attention that has been given by

Waste of the lay Press in recent years to the

linergy. subject of conserving our na'.ional re-

sources is so welcome an indication cjf

healthy progress towards an appreciation of the indus-

trial conditions of to-day that we are loath to find fault

with its form; yet we are bound to comment, albeit with

leniency, on the erroneous statements which almost

always detract from its value. A case in point is a

leading article in The Times of April 5th, advocating

economy in the consumption of fuel, and the utilisation

of water power to that end. The writer remarks that

"In a well-organised steam plant 75 per cent, of the

energy of coal can be delivered to the machinery ; in

actual practice 50 per cent, is a common average."

.Mas! that we should have to confess that in our latest

schemes we are hoping to reach the figure of 25 per cent,

at the switchboard of a steam-driven plant. Again, the

writer correctly refers to the high efficiency of utilisation

of energy in internal-combustion engines—but says

there is " still a large opportunity for saving in the

transmission gears." Finally, he turns to the ever-

fascinating idea of obtaining energy from the tides,

and writes hopefully about the scheme put before the

French Senate last Saturday by the Minister of Public

Works, outlining a turbine " capable of being used in

the ocean." We wish we could emulate his ojitimism.

By all means let the lay Press deal with engineering

subjects—but let it make sure of its facts.

1)k, K..\thbnau, speakiiii; al thi' recent

The German meeting of the A. E.G., uhen resolutions

Export Trade, were adopted deciding to increa.se the

ordinary share capital by 50,001),000

marks and to make a further issue of preference shares

for 250,000,000 marks, stated that the company exported

40 per cent, of its total production before the war. and

his further observations point to the determination to

recover, if possible, this lost export business. It was

proposed, he remarked; to re-establish the export organi-

sation ; a lot had been maintained in America and the

East, but everything had been destroyed in the Allied

countries. Having regard to the situation of gold cur-

rency, the chairman observed that it certainly sounded

absurd to build up the export organisation in mark cur-

rency. This absurdity, however, did not actually exist

as tiie question substantially concerned the possibility

of supplying goods made in Germany to other countries

on credit. As to the situation of business, Herr

Rathenau said the company's orders on hand were satis-

factory in numbers, but were not so uniform as in

former years. Large machines were in great demand at

present, and the orders for them would ensure work for

a long time to come.
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TOM ERNEST GATEHOUSE.

Mr. Gatehouse, who was born in 18.54, at Eye, in

Suffolk, was the son of Mr. Tom Gatehouse, a mechanical

engineer ; naturally, therefore, he had a bent towards

engineering as a profession, and about 1K70 he became
a pupil of Robert Sabine, one of the most eminent and

able pioneers in the electrical industry, which at that

date could truly have been said to be in its infancy. In

Sabine's office Mr. Gatehouse came into immediate con-

tact with every branch of the new industry, of which by

far the most important was that of telegraphy. Later

he was associated with Sir Charles Wheatstone and Sir

Samuel Canning, foremost exponents of the art of tele-

graphy on land and by submarine cable, which asso-

ciations led to an intimate friendship with many of the

leaders of the cable manufacturing industry. But in

those days an electrician's interests ranged over the

whole of the electrical field, and thus it was that the

young engineer assisted at such notable events as the

lighting of the Victoria

Embankment experi-
mentally with the " .Jab-

lochkoff Candle," na

early form of thearc lamp,

and devised an important

improvement in the sys-

tem, for which he ob-

tained a patent. Amongst
the various undertakings

with which he was closely

associated were the first

electric lighting of Aid-

gate Station with Lon-

tin arc lamps, and the

development of the Wer-
derniann arc lamp and

the <iramme dynamo;
in connection with the

Lontin lamp he patented

an improvement. His

experience in testing

cables led to his em-

ployment for many years

in the inspection and

testing of submarine

cables in course of

manufacture, on behalf

cf Sir Samuel Canning.

He was also interested

in the development of

the telephone, and at a

later period conducted

many experiments with a

view to its improvement.

The introduction of

the incandescent lamp,

however, indirectly

proved to be a turning-

point in the life of

Mr. Gatehouse, who invented a device (afterwards re-

invented in connection with the Nernst lamp) for the

patent rights of which he received a substantial sum.

About this time his fellow-pupil under Sabine, Jlr. H. R.

Kempe (subsequently the electrician to the Post Office),

had become associated with Mr. H. Alabaster, proprietor

of the Telegbaphic .Journal and Electrical Review,

and invited Mr. Gatehouse to throw in his lot with them.

Mr. Gatehouse assumed the office of editor in ls81, and

speedily acquired a popularity which made him a welcome

figure at electrical gatherings of every description.

Thus in l>s«8 was formed the partnership cf " H.

Alabaster, Gatehouse & Co.," which was destined to

hold firm for nearly 40 years— a partnership which, we

venture to believe, became a household word throughout

tlie electrical industry.

Under the joint management of " Ageekay, London,"

the journal, which had passed through many trials and

troubles, entered upon a period of success which has

never suffered a reversal. During the past 40 years, Mr.

Gatehouse witnessed the development of the whole of

the electrical industries as they now exist (with the

exception of telegraphy, which commenced 50 years

earlier), including the advance from the dynamo which

fed one arc lamp to the (;0,000-kW turbo-generator, from

the tiny electric launch to the battle-cruiser propelled by

electricity, from the primitive battery 'bus to the

s,000-h.p. electric train—and all the other triumphs of

electrical science with which that period is so richly

strewn. Up to the last he retained a lively interest in

all that was going on, and rejoiced in the progress of the

science with which his whole career had been inseparably

bound up.

But like most men, he had a hobby to which he was

passionately devoted.
From his early youth he
worshipped music, and

studied the violin so

assiduously that he be-

came, as an amateur, a

master of that difficult

instrument. So well

known were his capa-

bilities as a violinist

that his services were

iu constant request at

festive gatherings of

electrical men, and the

fact that he was going

to perform was in itself

a powerful attraction to

such events. So locg

ago as 1885, in con-

junction with his pait-

ner, Mr. Alaba-^ter, he

founded the Electro-

flarmonic Society,
which, at first a small

and intimate body of

friends, eventually grew

to very large dimen-

sions. From the com-

mencement, Mr. Gate-

house was one of the

two musical directors,

and on the death of

Mr. Tzard he took over

the whole of the duties,

with the success which

is indicated by the present

membership of 600. In

earlier years a frequent

performer at the

Society's concerts, he

latterly played but seldom, the last occasion being the

memorable Ladies' Night in November, 1920. The

'21st anniversary of the foundation of the Society

was celebrated in 1906 by the presentation to him, and

to Mr. Alabaster and Mr. Izard, of handsome silver

souvenirs, as tokens of the gratitude and esteem of the

members.
Mr. Gatehouse, however, by no means confined his

interest in music to an electrical environment ; for very

many years he took an active part in the conduct of the

South London Institute of Music, and he frequently

lent his assistance to charitable entertainments. Church

festivals, and similar functions, the last occasion being in

.January, at Holy Trinity Church, where the funeral service

was held on Tuesday, close to his home. He also often

organised and took part in the musical programmes of the

[Hull

Tom Ernest (Jatehodsb, F.E.S.E., A.M.Inst.O.E.,

M.I.Mech.E., M.I.E.E.,

Editni-ial and Technical Director of the Electrical Review
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Dynamicables, the Junior Institution of Engineers, and

other bodies, to their great gratification. For 27 years

be was the honorary leader of the Diss Choral Society, at

I)iss, where he was held in hitrh esteem ;iiid affection.

hy his musical talents he "fiddled his way" into the

^arm affection of a host of friends whom otherwise he

might never have known, but who will ever cherish

the memory of the hap]>y moments which he afforded

them.

Whilst in the ear'y days Mr. (;it°house freely exercised

the literary gilts which he undoubtedly possessed, in

later years he seldom practised authorship, and latterly,

owing to failing health, he withdrew from the active

editorship of the journal, though as " Editorial and

Technical Director" he retained his interest in its pro-

duction, and lent his aid in a consultative capacity.

He was at all times keenly solicitous for the promotion of

the interests of the electrical industry in all its branches,

and a determined enemy to imposture and injustice in

all forms. The exposure of the electric belt quackery

led to costly libel actions, all of which were won by the

EiiECTR'CAL RfcViEW, and on other cccasions he was

successful in defeating attempts at fraud and in dispelling

fal'e theories. As an expert witness in legal actions be won

high commendation from the judges on various occasions.

He prized his independence of thought and action so highly

that he ccnsistenily refused to hold shares in any electrical

company, and for the same reason he declined invitations

to serve on the councils of societies connected with the

industry. He also withdrew from consulting work, lest it

should interfere in the least with his liberty in this respect.

"Where no such influence could be feared, however, he

was ever ready to give his services in the public interest,

and thus he officiated as juror at various exhibitions,

including the Milan Exhibition of 1906 and several White

City Exhibitions, and was a member of the Executive

Committee of the Electrical Trades Benevolent Institution,

of which he was a Life Governor. He was a Past Master

of the School Board of London Lodge of Freemasons, and a

supporter of other charitable institutions. In connection

with his profession, he was an Associate Member of the

Institution of Civil Engineers, a Member of the Institutions

of Electrical and Mechanical Engineers, and a Fellow of the

Royal Society of Edinburgh.

Fond of the open air, he enjoyed shooting in his periods

of relaxation, and was a warm supporter of rifle clubs,

including that connected with this journal.

He was in his chair at Ludgate Hill for a short time

on Wednesday, March 23rd, and was in cheery mood
as he turned homeward. He retired to rest at night as

usual, but on rising next morning, he was visited by a

paralytic stroke ; he lingered for a week and a day,

breathing his last at eventide on Thursday, March Slst.

Mr. Gatehouse, who resided at Fairfield, 128, Tulse

Hill, S.W. 2, leaves a widow, a son (ilr. Ernest Gatehouse,

who is a ^lember of Council of the I.E.E., and is on the

staff of the British Thomson-Houston Company, at Rugby),

and two daughters, both of whom are married to gentle-

men in the electrical profession. We are sure that there

will be very many who will desire to associate themselves

with us in tendering to all of these an expression of our

deep sympathy.

An Appreciation.

Back to the days when Sir Charles Wheatstone—the electric

telegraph pioneer—was still alive, is a span of half a

century, but it was at that time that my acquaintance with

Tom Ernest Gatehouse commenced. He and I were then

fellow workers in the office of the late Mr. Robert Sabine,

and afterwards in the laboratory and the factory (The

British Telegraph Manufactory) of Sir Charles Wheatstone.

Prior to this. Gatehouse and I, although working in

different spheres, were continually in each other's companion-

ship, and gained experience in all kinds of mechanical and

telegrnphic engineering, including the early pneumatic

dispatch system, and submarine cable work. On the

rommencement of ray career in the Postal Telegraph

'Service, Gatehouse took up work with Messrs.

Muirhead, and when the electric light boom burst

upon the world, he patented, amongst other things,

a form of lilament lamp, for which he received a sub-

stantial reward which set him firmly on his feet.

When I first knew (Jatehouse I did not detect in

him any tendency to literary talent, but an article which
he wrote describing an electric light system, and which

appeared in Naluri-, indicated that he had corsiderable

ability in the direction of scientitic description. That this

would develop in the way it did I did not in the least

foresee, but the chance occurred, and on the alteration which

took place in the status of the Telegraiiliir .louriial, i.e , its

change from a fortnightly to a weekly journal, (Jatehouse

at my suggestion (a fortunate one) became a member of

the staff, and continued so ever since. Little did I

think what a tower of strength he would become, or

what a really remarkable personality his would be.

Distinctly self-assertive, but in a most straightforward

and courteous way, he conld hold his own with all

with whom he had to come into contact ; he was

decidedly a strong man, and not " retiring " or troubled by
" nerves."

It is almost unnecessary to allude to his musical

ability as a violinist, as this might, in a seme, be said

to be renowned in the world in which he lived. Those

who used to libten to his performancts did so with

rapture, and it was delightful to hear the applause

with which he was always received. Many were the friends

he made owing to this musical talent.

It was not often that his name appeared in con-

nection with matter in the columns of the Electrical

Review, but the actual amount of his writings in the

earlier days, would fill a respectable-sizsd volume, and

his articles were always marked by excellent logic and

well-expressed ideas—his influence being, perhaps, more

felt than seen, although it was certainly seen as well

as felt.

Although not, perhaps, a robust individual, but always

more or less—to use an oft-repeated expression of his

—

" in the hands of my doctor,'' he always showed remark-

able vigour— so much so, that only those who knew him

intimately would have thought that he was other than

constitutionally strong. But, alas '. the fell enemy

triumphed at last, and. at the age of <i6, a dear personal

friend, and one who can ill be spared, is no more.

H. R. Kempe.

Thr fu 'oral service was held on Tuesday mor.-'ag at Holy

Trinity Church, Tulse Hill, and the mortal ie:n ins of our

lamented colleague were subsequently laid to rest in Norwood

Cemetery.
Among those present cither at the Church or at the graveside,

were:—Mrs. Gatehouse (widow), Mr. and Mrs. Ernest Gatehouse,

Mr. and Mrs. A.'B. McCallum, Mr. and Mrs. L. A. Gomersall. Mr.

Charles Gatehouse Cbrother"), Mrs. Cutler, Mis. Carnell (niece),

Messrs. Turpin, Cutler and Day.

Mr. H. Alabaster tmanaging director of the ElBCTRICAL

Review) was represented by his son-in-law. Dr. James Lyle.

The Review was also represented by Mr. H. R. Kempe, Mr.

Arthur H. Allen (Technical Editor), Mr. Albert H. Bridge (Com-

mercial Editor), Mr. E. S. Middleton (Secretary), and Messrs. H.

Porter Cox, P. J. Haskell, W. B. Warwick, F. R. Bantin, H. E.

Stockley, and J. Hanger ; Messrs. W. H. Wick< n (overseer) and

W. J. Palmer, who appeared on behalf of the Composing Depart-

ment ; and Mr. W. Cate (of Wm. Gate, Ltd.. printers).

The Institution of Electrical Engineers was represented by the

President (Mr. LI. B. Atkinson), and the Secretary (Mr. P. F.

Rowell) ; the Electro-Harmonic Society, by Mr. W. E. Lane and

Col. Clay ; the Dynamicables, by Mr. R. H. Tree : the Electrical

Trades Benevolent Institution, by Mr. F. B. 0. Hawes ; the Dies

Choral Society, by Messrs. Pullen.

Among others in attendance were Sir Tom Callender, Sir Charles

Bright, Messrs. J. E. Kingsbury, H. Scholey, George Watson, A. H.

Walton. A. M. Sillar, A. M. Wilcox, McCallum, senr., W. J. Tennant,

W. R. Cooper. W. Mackie, Basil Gee S. Rentell. H. A. H. Newington.

D.S.O., W. M. Madden, T. B. Goodyer, and G. French.

The large number of floral tributes included tokens from W. T.

Henley s Telegraph Works Co., Ltd.. the General Electric Co., Ltd.,

the Electro-Harmonic Society, and the Diss Choral Society.

Mf. Alabaster and the staff of the Electrical Review desire

to acknowkdge receipt of n, large number of messages of sympathy.

A5 It will not be possible to reply to these kind communications

ladividually, we shall be grateful if oar o.irre»rnnrlent«,wiU accept

this expression of our deep gratitude.
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NEW LINK DISCONNECTING BOXES.

An Improved Design of Joint Box.

Some little time ago the Nuneaton Electrical Uontracting

Co., Ltd., of Xuneat<iii, commenced to manufacture, and are

now able to supply from stock, a new and improved type of

joint link-disconnecting box (registered design No. 079,075),

with fittings also made to a registered design (No. ('.76,030)

Fig 1.

—

One-way Joint Disconnbctino Box.

Fi(!. 2.—FouB-wAY Joint Disconnecting Box.

to practical use. have passed most favourable criticism

upon them. For example, an engineer who has put
several of the boxes into service, writes as follows

:

" My jointer reports that he 'is able to install two
three-way link disconnecting boxes in one day, whereas

it takes a full day to connect the type of box we were
previously using. Besides being a sound mechanical

job, the box is very roomy, and a very liberal current-

carrying capacity is provided everywhere. By carrying a

spare set of concentric fittings, the jointer is able to tackle

either a multicore or conceirtiic cable, which is a valuable

feature. I intend using these boxes exclusively on the new
distribution network we are installing."

Under the circumstances we recently availed ourselves of

an opportunity to inspect the manufacture of these boxes and
their fittings, and in consequence have no hesitation iu

stating that the following general description thereof will

be of interest to all mains engineers.

As will be seen from the accompanying illustrations, the

new boxes are of the well-known diving-bell pattern, but
contrary to familiar designs, the lids for all types are

circular, as indicated in figs. 1 and 2, which makes them
easy to replace. The boxes are fitted with double glands for

each cable, and are e(|ually suitable for use with either

cored or concentric cable. They may be provided with

two wood bushes for bitumen-sheathed cable, lead armour
clamps for lead-covered cable, or with plumbing sleeves in

cases where it is desired to plumb the lead. They can also

be fitted with single or double wire armour clamps as used

in colliery work, and the larger types of two, three, and
four-way boxes can be provided with separate glands where

three or four cables enter one way of the box.

The general design of the box appears to leave little to

be desired ; it is sound both mechanically and electrically,

and ample dimensions are allowed everywhere. The box is

cast from good quality grey iron, and the makers guarantee

every one to be free from blow holes and mechanical defects.

As regards general proportions, the illustrations will suffice

to make them clear ; figs. 1 and 2 illustrate the one- and

four- way boxes respectively, while fig. 3 shows the three-

way box with the lid removed, and fig. 4 is a similar

view showing the internal fittings. I'ig. h is a more
detailed view of the interior of the box, and, finally, '.fig. (I is

a line drawing of the heavy-duty fitting itself.

Concerning the internal fittings of the box, the baseboard

on which the fittings are mounted consists of a circular

slab of " Siiuminite," the properties of which are too well

Fi(!. 3.— Joint-box with Lid Removed, Fig. 4.- Joint-box, showing Interior. -Internal Fittings.

for which fittings the makers have manufacturing arrange-

ments with the Western Electric Co., Ltd. A number of

these boxes have been supplied to municipal engineers in

various parts of the country who, after having put them

known to need reiteration. This material has been cho.sen

in preference to wood, because, as the majority of mains

engineers will admit, the latter material has a tendency to

warp even under ideal conditions, and particulaily if it ha.s
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been kept in stock for any confliderable time. Again,

instead of using the ordinary type of porcelain mushroom
insulators to provide a space between the board and the

bottom of the box, good quality black hard-vulcanised fibre

FiQ. G.—Link and Fitting.

insulators are employed in the new boxes, whereby the
liability of the insulators to be broken, either during transit

or when in stock, is practically eliminated.

The following are amongst the advantages that are

claimed for the fitting itself :— Dependence is not placed

upon one or more small wood screws to Becure it firmly to

the base, which becomes apparent on reference being made
to fig. <i. It will be seen that the base c is not disturbed

by the jointer, consecjuently the alignment is not affected.

There is no danger of foreign matter becoming lodged, or

air pockets forming, in the cavities into which the nuts fit

in the " Siluminite " base board d, as the holes are filled up
by the makers. The fitting A can be easily tightened up

byj means of a box spanner, and the sweating thimble ii

is machined on both sides of its contact areas by means of

two milling cutters at one and the same time, sj that it can

be assured that the two faces are perfectly parallel. More-

over, the face of the base c and the base of the fitting a are

also carefully machined to fine limits, thus ensuring that

a very good contact can be obtaineil.

The component parts A and n, as well as the links, are

made of an alloy containing from 90 to '.'7 per cent, pure

copper, and are made as mechanically and electrically sound

!i8 possible, there being no stint of metal, which remark

applies equally to the light as to the heavy-duty patterns.

The ease with which cored cable may be jointed by the

aid of these new boxes will, we think, be obvious to every

mains engineer, as the only tool which the jointer need use,

once he has sweated the cable core into the thimble is, is a

box spanner by which he can tighten up or unscrew, as the

case may be, the link and fitting a. In the case of con-

centric cable the same remark holds good, although it is

admitted that somewhat more care is necessary, as with any

type of concentric fittings.

In conclusion, we have to express our indebtedness

to Mr. Geo. P, Cosway, engineer and manager of the

Nuneaton Electrical Contracting Co., Ltd., for his assistance

in the preparation of this article, and congratulate him-on

the success which his new joint-box has already achieved.

A CRITICISM OF THE REGULATIONS FOR OVERHEAD LINES.

By W. FENNELL, M.I.E.E.

The following criticism of the existing Ministry of

Transport Regulations for " low and medium pressure
"

may be of interest in connection with the article " Over-
head Lines and Wayleaves " in a recent issue.* This
criticism is not intended to replace the reconsideration
of the regulations by those interested, but it has been
jjrepared to show that the existing regulations need a
drastic overhaul.

The present regulations are to be found in scattered
form.

In the first place, Section 11 of the general Board
of Trade Kegulations for Securing Safety of the Public
provides that precautions shall be taken to prevent in-

jury to the line, by lightning. It is obvious that on our
present terrestrial sphere no overhead line can be free

from risk of being struck by lightning—notwithstamt-
iiig regulations to the contrary made by an authority
as exalted as the Board of Trade, or even the Ministry
of Transport—but guidance should be, but is not, given
as to the means which should be taken to confine the
injury to the line, and keep tiie abnormal potential
from entering consumers' premises. This is tlie oulv
contingency affecting the safety of the public in this
connection, and it has been overlooked.

Section 13 incorporates for oveilaiid lines any special
regulations the Board of Trade likes to make for them

;

and as a matter of practice the Board of Trade (now
the Ministry of Transport) issues a .special set of regu-
lations applying to each overhead line as sanction.
This is an admission of the inadequacy of the standard
regulations, which should, like those for underground
working, apply to all ordinary conditions.
The regulations of the Commissioners—now a mimeo-

graphed exact copy of the old Board of Trade Regula-
' Elkctkical Keview, Maruh 18th, 1921, p. 33U.

tions for Low and Medium Pressure Overhead Lines—

•

contain several amusing and many annoying and expen-
sive items.

Clause 1 : Miniinum Area of Conductors.—A copper
conductor shall not be less than lU S.ti.G.=200 II).

per mile, but presumably, in the absence of further

directions, if one uses aluminium or bronze, one may
use any desired section. The condition as to mechanical
strength, resistance to corrosion, or whatever considera-

tion led to the choice of IH S.W.G. copper could be

stated, and then one could apply it to other materials.

The writer suspects there is no real basis for this " cf>p-

pcr rule."

Clause 2 : I iiti-rral Betweeti Supports.— This is limited

to 200 ft. This rule is absolutely out of date. There is

no reason fur a limit irrespective of material used and
spacing of wires. The factor-of-safety clause protects

the public, who certainly do not want to see more poles

than are necessary. In practice, the rule compels much
awkward and uliIv woik. It is true the clause states
' without conseul, iV-c., liut who can wait for this when
a difficulty arises?

Chi use ;! : Factor of Safrti/.— l''or wooden poles this is

much higher than that used by the (i.P.O.—which
should know—and involves undertakers in much need-

le.ss expense. Again, poles do not break. If too thin

they either bend or they cut their way through the soil

and tilt long before they break, so that stays become
necessary. Nothing is said as to cross arms nor as to

creosote, nor other means for preservation of the pole

—

a most important matter. The regulation also states

that the pole sliall be properly stayed against the force

of the wind, whereas stays are not ordinarily ]iroviileil

for this purpose, the pole itself being designed to with-

stand wind pressure.
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The specified wind pressure is much higher than that

used by the G.P.O., and one is thankful to record that

we do not need to allow for a combination of added
weights due to a gale, snow, and birds collecting for

their autumn migration.

(JIause 4: Attachment of ]\'irts to Supports.—Over-

head wires should, it is stated, be attached to insulators,

and so guarded that they cannot fall away from their

supports. This regulation is not open to criticism looked

at as a counsel of perfection, but as we live in a world

of imperfections, the regulation requires redrafting.

It should be stated that the conductors shall be so placed

that if they become detached from the insulator, they

will fall on the insulator support. ^ In passing, it may
be mentioned that few linesmen realise the need for

locating wires on the correct side of the insulator, and
in the case of bracket insulators on the correct side

of the pole, to ensure this.

C'lausc 5 : Height of Overhead Line.—This is fixed at

a minimum of 22 ft., irrespective of the location, lead-

ing to much waste of valuable timber. Incidentally, a

low-pressure line has to be two feet higher than a high-

pressure line ! The writer is bound to record that on
pointing this out to the Board of Trade in 1919, the

height was reduced in the special case then under dis-

cussion, but the old figure, 22 ft., continues in the latest

copy issued by the Electricity Commissioners. The cor-

rect height of a line is obviously governed by its situa-

tion. Along a hedge or across a moor, 15 ft. is ample.

We have neither giants nor giraffes wandering about.

The cost of a pole is probably proportional to the cube

of its height, so that as timber is so expensive to-day,

high poles mean dear electricity. The writer is informed

by farmers that 18 ft. clearance is ample at field gate-

ways. Across public roads the headroom should be

governed by local conditions. It is useless to go much
higher than existing telephone wires or other obstruc-

tions.

Clause 6 : Earthed Conductors.—This clause asking

for the earthing of tlie mid point of single-phase sup-

plies is not effective. It is usually arranged that a

single-phase supjily is operated on an earthed outer

system.

Clause 7 : Cuarding of Wires.—This clau.se defines

the limit of " low " pressure. Here we have established

a danger ratio of 125 volts a.c. to 250 volts d.c. There

is, however, no distinction between a.c. and d.c. in the

regulations applying inside consumers' premises. Live

terminals are easily accessible to the public on con-

sumers' premises, so it is not clear why, if the premise

is correct (that 125 volt a.c. is as dangerous at 250 volt

d.c.) the logical result of this .should only appear in

the case of aerial wires which are out of reach. The
writer considers the potential of 250 volts to earth forms

a convenient and reasonable limit for low-pressure con-

ilitions, both a.c. and d.c. for overhead work. There

is no scientific reason for considering the potential
" between wires " overhead, and this fact renders the

structure of Clause 7 technically incorrect. Hence all

the gu;nd wires which have been erected on 3-wire
' medium-pressure " systems represent wasted expendi-

ture, due to a mistaken idea of the Board of Trade

officials.

If falling or fallen wires are to be considered from
Ire point of view of shock, this can best be dealt with

i
• suitable protective or earthing devices for both a.c.

a' .1 d.c. (luard wires are ugly, costly, and of doubtful

(ilc-iency. The wording of this clause is confused, and
rii'.;ili more detailed consideration should be given

I i it than is possible in the limits of this article.

ir, is sufficient to state that a 4-wire a.c. distribution at
'20 volts to earth is an ugly and expensive proposition

i.nder the regulation, whereas it should be one easily

u'lil cheaply carried out. The alternative to such dis-

tiibution is a high-pressure line, which, curiously

enough, is much more easily run under the present

high-pressure regulations than is a low-pressure line

—

presumably Iiec.anse the liigh-press\ire regulations are

more recent.

Clause 8: Service Lines.—This clause is excellent; it

is, moreover, a model of lucidity and common sense.

It effectively protects domestic servants from the pos-

sibly unpleasant results of curiosity, and the wash-lady

cannot, without a ladder, use the service line for sup-

porting the family washing.

Clause 9: Road Crossings.—An angle of street cross-

ing of not less than 60 deg. is specified. This is one of

the worst clauses from all points of view. The Post

Office does not adhere to any such rule. One may, and
does, actually run overhead lines over public streets and
footpaths along their length at very slight angles, pro-

vided the line does not go right across the road. The
writer knows of a case where an overhead line almost

crosses a road at a curve, and returns to the same side

in one span. If, however, a pole had been placed on

the far side, a better job would have resulted, but the

regulation would have been contravened. The rule

cannot, in fact, be kept in the spirit, and it is an

entirely unnecessary restriction. The regulation pre-

vents one taking advantage of curves to make a natural

crossing; it also causes zig-zag lines, and therefore in-

creased side stresses, involving the use of staj-s and

struts. Generall}', it is good for trade, but bad

engineering; it also makes for ugliness. It would be a

great improvement from the point of view of safety of

the public if the 60 deg. rule were cancelled, and the

factor of safety for lines over public highways were

specified to be a percentage higher than that required

for general use.

THE WORK OF THE LATE LORD RAYLEIQH.

Prok. Alfred \Y. Porter, F.Pi.S., who has recently succcedetl

Sir Robert Hadtield as pre.sideul of the F.iHAD.-ii- Socieiv,

delivered his presidential address ou March '22nd, devoting

jt to the consideration of some of tlie most striking charac-

teristics of the scientific work uf fjurd Payleigh. Lord Ray-
leigh had been one of the founder members of the Faraday
Society, and he was the first vice-president; but for his

failing health he would have accepted the presidency ou the

death of Lord Kelvin.
The out.standmg features of Rayleigh's work in physics

were its range and precision. The 44(i papers he published

have enlarged our knowledge of physics in all its branches.

The second quality, reliability and exactitude, is well exem-
plified in his experimental work in electrical standards—the

ohm and the electrochemical equivalent of silver. It is note-

worthy that the value of Rayleigh's ohm dillers by one part

in ten thousand only from the latest determinations. Striking

characteristics of his experimental work were the simphcity

and ingenuity of his apparatus and methods—in this he
recalled the methods of Karaday. As examples Prof. Porter

alluded to his design of interferometer and to his elegant

work on the nature of surfaces and capillarity. He was
among the first to realise the true meaning of a clean surface,

whether of a solid or a liquid, and t« point the way of attain-

ing this physical cleanliness.

Present intere,st in colloidal phenomena (which may be

defined as arising from matter in a fine state of division when
surface forces become all-important), emphasises the curious

fact that his very last palmer dealt with a subject that first

attracted his attention in 1S71, and to which he returned again

and again, the scattering of light by small particles, and his

famous theory of the origin of the blue of the sky. In his

last paper he" attempted a mathematical study of the curious

observations made by Professor Porter himself ou the optical

properties of precipitated sulphur. If Ught be passed through

a suspension of sulphur produced by precipitation by acid

from a hyposulphite solution, as the sulphur particles increase

in size the transmitted light changes in coloiu- from red to

blue, green-blue, green-white, and. finally, when the solution

becomes ordinarily opaque, to white. Unfortunately the

iissumptions Rayleigh found it necessary to make prevented

him from arriving at a mathematical solution of this problem.

In an allied problem, however, the colours exhibited by potas-

sium chlorate crystals under white light incident at varying

angles, he showed that the phenomenon was due to the

laminse formation of the crystals, and his solution is of

considerable importance in that it can be applied to the

reflection of X-rays from the interior of crystals and utilised

in elucidating the secrets of crystal structure.

Rayleigh's researches on surface phenomena led him to the

study of the important subject of intrinsic pressure in liquids

and solids, the theory of whic'h was first worked out by Laplace

on the simple assumption of an attractive force of inverse

square dimen.sions Ijotween every particle of solid or fluid in

the body referred to. The earlier theory failed in not taking

account of the molecular character of these interior forces in



440 THE ELECTRICAL REVIEW. [Voi. 88. No. 2,263, apbii. s, 1921.
'

bodies, which were regarded as simple Newtouian attractious
proceeding from point sources. Ihe meeting was greatlj
mterested to learn that Piof. Porter is now advancing this
subject a stage fui-ther, and by introducing into the theory
of intrinsic pressure the known values of surface tension, he
has arrived at values for the molecular attraction constant
and for the power law locllicient. which works out at the
high value of S.3.

Finally, the address touched on Kayleigh's work on hydro-
dynamics^ and referred tr> its gi'eat value in our studies of the
laws of flight. Here he introduced a new method, the method
of dimensions, which has been very fruitful. The study of

the sandblasting of glass was adduced as an example ol its

suggestiveness.
In conclusion, brief reference was made to Rayleigh's open-

minded yet strictly scientiiic attitude to psychical research.
It will be recalled that he was president of the Society for

P.«;ychical Eesearch.
The study of the work of a man of the noble type of Lord

Eayleifih, who devoted his life to the disinterested pursuit of

knowledge for its own sake, regardless alike of profit, gain,
or honour. mu.st ever be an example and an inspiration to

the true student of science. He was among the greatest of

England's sons.

At the conclusion of the presidential address discus.sion took
place on an important paper presented by Mr, R. Field on the
Electrolytic Recovery of Zinc. Tliis will be reported in a
sub.qequent issue.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Readers are invited to guhmit particulars of new or improved

devices and apparatus, which will be published if considered of

sufficient interest.

P.lectric Cloth^cutting Machines.

The speeding-up of production in clothing factories is as
dependent on the introduction of labour-saving devices as in

any other indu.stry. The use of the baud knife for the cutting
(if clotli :ni(l other fabrics is gradually l>eing superseded by

Fio. 2.—EoTAiiV Cloth Cutticu.

The " Eastmiin " doth cutting machines supplied b
Messrs. Edw.ard J. Goouwin, Ltd., .Wa, Mansion Hous

Chambers, Queen Victoria Street, E.C.4, fall into two general
classes—reciprocating and rotary.
The reciprocating model (tig. 1) ja driven by a motor which

lan develop up to .75 h.p. on an overload. The motor is a
marvel of compactness, being closely wound and of very
substantial construction. The weight is borne by a standard
lixed in a base of ample size. The armature of the d.c. tyi)e

is balanced, and runs on ball bearings giving very smooth
running and freedom from vibration. The motor speed is

3,000 r.p.m., and the length equivalent of the cut is as high
as 960 ft. per minute, h lubrication system is fitted, which,
while i)erforming its duties efficiently, will not permit leakage
of oil on to the material l>eing cut. The reciprocating cutter

is fitted with interchangeable tool steel knife slides, permitting
easy and cheap replacement. .X guiding handle is fitted close

to the standard to facilitate the lollowing of the cutting line;

the starting switch inconveniently near to this handle, and
is operated by a sinijile movement of the worker's thumb.
I'^or the protection of the operator a guard is htted in front
of the knife; this is brought down upon the work and locked
in position, making it impossible to touch the blade. The
rotary tyjie (fig. •!) is in many respects similar in construction
to the reciprocating mbdel, but is titled instead with a circular

i-.utter driven by strong t'lothed gears from the motor shaft.

Tlie blade is guarded at back and front when the machine
is working, and a sharpening attachment is fitted, which, by
a simple movement of a lever, brings two hones on to the
sides of the blade.

These machines are wound for voltages between 100 and
250 d.c. and a.c, the a.e. types being made to suit frequencies

of from 40 to 1(X) cycles.

As will be seen from the illustrations the cutters can be
fitted with a detachable and adjustable lamp bracket to give

local illumination at the cutting line.

>(ew Polishing and Buffing Machines.

.Among a number of new types of .small buffing and poli.shing

machines being made by The Con.soliii.wf.d Pnfxm.atic Tool
Co., Ltd., Egyptian Llouse. 170. Piccadilly, W. 1, is the

portable machine illu.strated in fig. H. This is designed f(jr

use in motor car works, garages, or show rooms where a

light and easily transportable machine is necessary. The
motor is wuund I'ur either a.c. dv d.c. and the rotur is per-

FiG. 1.—Eeciprowting Cloth Cutter.

more efficient apparatus, sucl;. as that we describe below.
This is a class of work where the use of any other agent but
electricity to supplant hand labour is precluded, and the
fractional h.p. motor finds yet another application.

FlCi. 3.—-.A PoliT.AHLE BUITIXG M.4CHIXE.

feetly balanced and mounted (m ball bearings giving v<'iy

smooth, noiseless running. .\ larger machine made by the

firm has a ] h.jj. motor; at one end is a coarse buffing disk

and at the other end a line polisher. The machine is mounted
on a standard, and is liltitd with ball bearings. Kitber ii.e.

or d.c. can be employed to drive the motor.

Is Current " On " or " Off "?

An indicator that tells at a glance whether the current is

" on " or " off," for u.se with electrical devices of every kind,

has been placed on the market by the Berghm.^n Co., of

Chicago. According to the Electrical News the device can
also be used as a .socket extension when, for example, a

narrow lamp shade is to be used. The indicator consists of a

solenoid electromagnet set in the upper end of a tube and
connected in series with the appliance and with the line. A
small armature with a pointer attached to the lower end is

jilaced in the solenoid. When tlie electro-magnet is energised,

the armature is drawn up and the pointer indii-ates " on."
When the current is broken the armature falls and the v<i)inter

indicates " oft'." The aiipliance is in.serted in an ordinary
lijihting sci'ket iiiul lias a .socket at its lower cml Cor receiving

tlie jilii^; 111' .III I'leetrieal appliaiU'C.

Water-Power in Germanv.—Herr van TTeys, of Oafsel.

formerly director of the Cassel Tramways Co hss been appoiuted
Ministerial Councillor in connection with the Federal Railway
Ministry for the special parrose of ancertaininsr in what manDer
the existin? water powers can be utilined in corneotion with the

supply of electricity in order to eouateract th» scarcity of coal for

industrial uses, as a consequence of the Treaty of Peace. It is

proposed in the first place to devote attention to the cotanletion of

the larse hydroeloctric installstions in the districts of D'einel.

Eder. Fuldii, and Weser. and then to deal pyatematioally with all

other water-powers in the ".ountry.
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LEGAL.

Embezzlemknt of E.T.U. Funds.

At Sheffield on March 31st, Harold Harris, a branch secretary

of the Electrical Trades Union in Sheffield, was charged with
embezzling and converting to his own use moneys belonging
to the Union. The prosecuting solicitor said that defendant
received a sum of £70 with which to pay some men affected

by a lock-out. He only paid out £A9 6s. of this amount and
retained the balance. With regard to the charge of embezzle-
ment, the total sum involved was about £'23, but the Union
was only prosecuting on three small amounts obtained from
members as subscriptions. These amounts were entered on
the members' cards, but the defendant failed to make corre-

sponding entries in the Union's books. The defendant stated

that he took over the accounts of the branch in a muddled
condition, and that the shortage was due to neglect upon
his own part. The magistrates sentenced him to six months'
imprisonment.

An Up-to-date Burglar.

At the Old Bailey, on April 5th, Walter Taylor, an electrician,

was sentenced to six months in the second division for break-
ing and entering the counting house of the New Gallery
Kinema. A police witness stated that prisoner was in posses-
sion of a portable electric drill which he connected by about
50 yards of " flex " to a Ughting point. When discovered
he had drilled a number of holes in the back of the safe, but
had failed in penetrate the inner plates.

CORRESPONDENCE.
L0U»rt reotivtd iy ui afttr 5 P.M. ON Tobsdat cannot appear until

th* following t««»l. Correspondents should forward their commvmi-
oations at tht earliest possible moment. No letter can he published
unless we have the writer's namt and address in our possession.

Bi=Metal Auto=Conductor Cable Protection.

I have read with interest your notes on a system of cable
protection designed by H. Pfannkuch, in which you called to

mind my bi-metal system (p. 394, March 25th).

Both these systems are the same inasmuch as they are
both designed to the same end, i.e., to save the actual rupture
due to final cable breakdown, but you will see how curious
the matter is when I tell you that I was already at work on
an exactly similar method to that of H. Pfannkuch. in fact.

I wrote my provisional specification about two weeks ago,

and had adopted exactly the same way—insulating some wires
in the working conductors. It looks as if I shall now be saved
the trouble and expense of continuing.

I was led to take up the question of protection against
faults from the inside of a cable outwards because the bi-metal

Sketches showing diagrams of bi-metal conductor arranged for
localisation of fault by slide-wire bridge methods.

The two lower figures are the same.
« to i = slide wire in each case.

(/ to <i = Cn atrip, b to A = Zo atrip.

system only deals with faults from outside inwards, although
most engineers will allow that the latter faults are at least
95 per cent, of the total, but probably the remaining 5 per
cent, should be guarded against.
Further to npy article of July 30th. 1930. I may give some

additional attributes of my system which were not given in
that article :

—
(a) .\s to automatic protection against faults from the

outside, this can be obtained by using a sensitive relay across
the two metals, at both ends of the cable, so that when a
fault occurs through damage to the cable a tripping circuit
is cut in and the switches are opened. When soil water enters

the cable at the damaged part of the sheath, some of the bi-

metal strips only are ati'ected at first, but as the water travels

round the cable, more strips are moistened, and hence more
primary batteries are formed, and these being in parallel, the
current flowing through the relays is increased, because of

the decreased mternal resistance of the fault battery.

But as such an early indication of damage to the cable
can be obtained by means of a galvanometer, it would, I
consider, be unwise to trip the cable out of circuit, seeing
that one would have plenty of time to unload the cable in

an ordinary manner, and then to locate the fault on the
bi-metal strips. The method of tripping the cable described

is. however, quite discriminative, i.e., healthy cables are not
affected, and there is the great advantage that no trans-

formers are required. ,

I give some sketches showing how the bi-metal strips may
be formed up for fault location by slide wire methods—there
are others.

(b) The bi-metal system is useful to the cable manufacturer
and to the purchaser long before the cable is laid—in fact,

before it leaves the factory. In most cable specifications it is

usually provided that each cable length must be in the tanks
for '24 hours—this is done with a view to ensuring that, if the

cable sheath is punctured during manufacture, water will

get sufficiently far into the dielectric to cause a breakdown
whilst excess pressure is being applied.

If the cable is, however, furnished with the bi-metals, three

or four hours in the tanks is all that is really necessary, as

there is only 20 mils or so of paper for the water to soak
through before a reading would be obtained on a galvano-
meter connected across the two metals. In most cable factories

the tanking accommodation is none too great, and manufac-
turers should, therefore, welcome a suggestion to cut down
the time.

On the purchaser's side, apart from the saving that should
be affected by the above, he can assure himself that the paper
with which his cables are insulated is properly and adequately
dried before and during impregnation, because there should
be no reading on the galvanometer, if applied to any of his

cables in the factory. If the paper has not been sufficiently

dried, a reading will be obtained. This test should be specially

useful on dry-core air-space telephone cables, and could be
jused as a method of indicating the well-being of the cable

during laying, if the outer ring of conductors were formed
up with two metals. The method can be used by the manu-
facturer with advantage whilst the cables are being dried in

the vacuum tanks.

The above matter should be read in conjunction with the

larticle of July 30th last.

L. R. Lee.
Electricity Works. Manchester.
March Wth. 1921.

Synchronous Induction Motors and Power Factor.

Referring to the letter in last week's issue of the Electrical
Review relative to the above, the industry should be grateful

for having this method of improving power factor brought
to their notice.

Although it is hardly possible to employ existing induction

motors for this purpose, the ratio of rotor to stator ampere
turns being insufficient for stability, we are prepared to con-

struct self-starting and self-synchronising motors of all sizes

with self-contained exciters. These machines are capable of

starting against two and a half times full-load torque and
synchronising against full-load torque.

The only control gear required is a three-pole switch for

the stator and a liquid starter for the rotor, the whole opera-

tion of starting being practically the same as with the ordinary

slip-ring induction motor. If desired, the user can employ a
shunt regulator for the exciter, by means of which the power
factor can be adjusted as desired.

We have supplied and have under construction a large

number of these motors with outputs of from 50 to 800 b.h.p.,

and with leading power factors of 0.6 to unity.

Crompton & Co., Ltd.

Chelmsford.
.ipnl ith, 1931.

Payment According to Ability.

Referring to " Regular Reader's " letter, I served a term
of apprenticeship with a well-known Lancashire firm, and
during that period I was a student at a technical college. No
doubt all your readers ara well aware that 50 per cent, of our
new ideas and methods are taught at technical institutions;

therefore, the student at that time has an advantage over the

man of the " Regular Reader " class, simply because he
(" Regular Reader ") has never had the latest idea.s and
methods taught him. (By that assertion I do not wish to

insinuate that " Regular Reader " is not a first-class man.)
Therefore, I cannot imagine how a man who has long been

out of his apprenticeship, as " Regular Reader " states, is a

better man than the average man who has just completed a
term of technical and practical training. Another point I

should like to emphasise is that we are not all gifted with the

same intelligence, therefore we cannot all shine in our respec-

tive callings. If there were a little less cant amongst British

workmen I feel confident that with good management the
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unemployment problem would be partially solved. Probably
Regular Reader " has never looked on the domestic side

of his argument—that for every married man who fails to
obtain work, there is at least one other, who is suffering
anxiety at the same time. As regards a foreman or manager
being able to distinguish his clever mon and his men who
probably are quite willing, but cannot grasp the situation as
quickly as men of " Regular Kc'ader's " category, he is well
aware, but as a rule he will stretch a point, for the simple
reason that ho knows that the slow man is less liable to be
confused than the man who hurries his work on purpose to
do twice as much work as his workmate. I sincerely hope
that " Regular Reader " will reverse his opinion on the point
that a man of '21 is not nearly so good as the man of 40;
everyone requii-es a Uvirfg. no matter whether he be possessed
of quick intellect, or of dull intellect.

Broad Minded.
April 2nd, 3921.

Wiring in Ferroconcrete Factories.

I have read with interest the correspondence regarding
wiring in ferro-concrete structures. I fail to note that either
" Inquirer," Mr. Purday, or " Phase," mentions any in-
stances where C.T.S. is unsuitable; I should be pleased to
hear of any job for which C.T.S. is unsuitable.

I know of one job where a 3-oore C.T.S. is supplying an
electrically-driven pump in a sewage tunnel now under con-
struction; water is continually on the cable, rocks are falling
around it, workmen handling it, trucks occasionally running
over it. but still it " carries on." I have used a considerable
amount of it in my time, and in nine cases out of ten, it is

far ahead of conduit in my estimation. Regarding Mr. Brook-
ing's suggestions re taking action against persons making
libellous statements, in such cases the manufacturing firm
should obtain the opinions of people using their product, and
then ignore the Ubellous person.

If " Phase " himself was a bootmaker, for instance, and
some person made a remark about his boots being unsuitable
for certain duties, if he him.self knew they were suitable for
any duty, then I say " Phase " would adopt Mr. Brooking's
attitude.

But the vital point is: Is C.T.S. suitable for all jobs, or
only certain jobs? I invite " Inquirer." Mr. Purday. and
" Phase " to name any job for which it is not suitable. As
a, reader of the Review for a con.siderable period, and finding
it very fair in its dealings, let us have fair play.

Two Phase.
April Uh, 1921.

An Electrostatic Phenomenon.

I am interested to note that Mr. Cooper has also noticed
the " green cloud " in a 6-volt motor bulb. I noticed this
effect on handling a 6-volt side lamp of the vacuum type.
The lamp in question does not always light up, as if the
filament is intermittently open-circuited. The " green cloud

"

only appears after the lamp has been burning and is. there-
fore, wami and dry. and if I moisten the bulb the effect

disappears. The merest touch is sufiicient to produce the
green glow. None of the other bulbs behave in this way,
and I shall be glad to know why this particular bulb is in
this sensitive condition.

K. Younghusband.
Hawarden.
March 31st, 1921.

Mr. Luckiesh and the Sheringham Daylight.

Mr. Luckiesh is evidently quite determined to " pass judg-
ment " on my invention. This, of course, he would be en-
titled to do if he had made a first-hand examination of it.

but it is a pity. I feel, that he should in the meantime make
statements which I fear may mislead your readers.

Mr. Luckiesh. in the letter yon have just published, calls

into question the permanence of the Sherinaham retlector.

Here, it would seem he is again referring to his own experi-

ments and not to my invention.

The colours used on the Sherinnhnm reflector are among
the most permanent in existence, but, what is more iranor-

tant. is that—thanks to the assistance of one of the leading
industrial chemists in this country—we have discovered a
medium for mixing with the colours and for applving them
to the metal of the reflector, which renders the colours heat
nroof and. while keeping the purity of the colours—ns in

their powder form—is to a trrent extent wafj^rproof. So far as

we can ascertain this medium has never before been used for

admixture with pigments. Till now we have not nublished
this information, and therpforp Mr. T/Uckipsh cou'd not. of

course, be aware of these facts; but had he not fallen intn

the error of assuming a knowledge of the Sherineham reflector

he would, doubtless, not have included the remarks in his

letter on the onestion of permanence.
I do not -want to follow Mr. T;nckiesh's example and draw

'nranariRons between the two methods of producing artificial

daylight--doubtless both have their special usefulness, and

time and practical tests alone can show to what different
purposes (in what is undoubtedly a vast field) the two different
methods are best suited.

I entu-ely reciprocate Mr. Luckiesh's good wishes, and hope
for the future uo further misunderstandings will arise.
With regard to the misquotation, your Editorial Note, sub-

joined to Mr. Luckiesh's letter, seems to me to say all that
need be said.

George Sheringham.
i'rognal.

April i}lk. J'Jil.

City and Uuilds Lxaminations.
With further reference to my letters, dated January yist,

l'J;il, and March -i-ind, 1921, on the subject of the discontinu-
ance of the City and Guilds first and second-grade examina-
tions in all electrical subjects, it is interesting to note that
the disastrous effect of these cancellations, which I have pre-
viously mentioned, is now being reaUsed by educational
authorities, and 1 have pleasure in enclosing herewith a
cutting from 'I'he Times Educational Supplement, dated
March 31st, 1921, which shows clearly the feehng of those
iuterested in the technical education of the present and future
generations.

Ti-usting this belated resolution will interest you and your
readers.

Gus. C. Lundberg.
London.

April Isi, 1921.

[The extract relates to a resolution of the Guildford Educa-
tion Committee, approving of resolutions passed at a recent
Conference of Directors of Technical Institutes in Surrey, to
the effect that the discontinuance of the examinations was
regrettable, that a system of examinations was necessary to
ensure an accepted standard of proficiency and its recognition
by employers, and to provide an inceutive to study, and that
steps should be taken to secure the re-estabhshment of the
system or its equivalent. With all of these we heartily agree.—Eds. Elec. Kf.v.]

A Transformer Problem.

Whilst working with a Scott transformer on which one fuse
had blown on the 3-phase side (not due to a fault on the trans-
former) I measured the voltages on the 2-phase side and found
them to be as follows :^

A. Phase, 288 volts. B Phase, 420 volts.

By replacing the blown fuse and taking out one of the others,
the voltages on the 2-phase side were found to be the same
as above. Again, by replacing this fuse and taking out the
thu-d fuse the voltages were as follows :

—

A Phase, zei-o. B Phase, 460.

The transformer is 3-phase. 6,600 volts ; 440 volts, 2-phase.
At the time of testing, the supply voltage was 6,900 volts.

I am not quite clear about these voltages, and would be obliged
if anyone cculd inform me how to account for them.

Scott.
March 31st, 1921.

[If our correspondent makes a diagram of connections of the
Scott system, he will see at once why the above results were
obtained. .Apparently in the fifth line A and B should
be interchanged. In the first two cases the primary of trans-
former A was in series with part of the primary of transformer
B : in the third case the primary of transformer A was cut
out and the whole of the primary of transformer B was active.

—Eds. Elec. Rev.]

The Real Wealth of Nations.

In your issue of March 4th, your critic accepts as correct

the statement that of themselves neither capita! nor labour,

nor the two of them together, can produce wealth at all, and
that only when they are harnessed to brains and skill can
they become productive, but he omits to explain to your
readers why this truth is generally unrecognised.
Value being the measure of wealth, just as volume is that

of water, the failure of the economists to discover a unit of

value, or to measure wealth, has led them to invent the law
of supply and demand, according to which no article has any
value unless there be a demand therefor. In consequence,

goods have no value immediately upon their production, so

that the brains and skill utilised therein cannot, after all.

claim to be the producers of wealth, in spite of the pretence

of vour critic.

Further, according to this same law, " carrving goods to

tho.se that want them " increases their value fit is in reality

'the price and cost which incveaspl. whereby the transport

workers and handlers of goods, always the least mentaFIy

endowed members of the communitv. are the creators of

wealth. I maintain, therefore, that this law is also responsible

for Bolshevism, which can well be defined " as the claim of

unskilled manual labour to produce wealth, and therefore to

control its distribution."
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It is also tlu'ouj^h acceptance of this law that youi' critic

thinks it inevitable that when things are scarce people will

charge mor-e for them, or that robbery and profiteering are

the basis of civilisation. On the other hand, were a unit
of value recognised in the daily necessaries of life of the
average man with the average family, the control of the price
of this value would become obvious, in order that the wage
of the most unskilled labourer could purchase the necessaries
for himself and his family. This would allow of the estabUsh-
ment of a real living wage, based upon the size of the family,
and remove the principal cause of strikes, whereas. a.;cor ling

to the law of supply and demand, wages must always depend
on the demand for labom-, and be a matter for strife.

Your reviewer is quite unjustilicd in stating that I suppose
. the cost of production to be constant, and although it is true
that the cost = mx + c, it can. in spite of your critic, be
expressed as the necessaries of life of the workers, direct and
indirect, and their dependents, ignoring, of course, the loss

of any ii'replaceable raw material.

The statement attributed to me " that the sale of luxuries
at home is injmious. yet if sold abroad their sale may benefit
the producing country " is another misrepresentation, for what
I did say was " that an excessive home price for a luxury
benefits one section of the community at the expense of
another, whereas a high price for such exports does benefit
the nation, because it is thereby entitled to receive a greater
quantity of foreign commodities ui exchange."
Your critic sums up my book as "an attempt to prove that

only by means of an adequate system of protection can a
country be really wealthy." from which it would appear that
he has " skipped " the first two parts, in which the Limit

of a nation's well-being is set out without considering foreign
trade at all. Further, my justification for the reservation
of the home market for our skilled industries is based, again,
on the measurability of wealth, and the proof that a skilled

workman produces a greater value per hour than an unskilled
one. Indeed, the moment it is recognised that one industry
is better for a nation than another, the necessity for protecting
such industries becomes apparent. And engineering is the
best industry of every country !

Your critic's suggestion that " wealth can only result when
production exceeds purchasing power " may be comprehen-
sible to an economist, but any engineer could realise that the
purchasing pow'er of a people is the amount of goods they
have available for exchange, and that this is exactly equal to

the total production.
It is evident that your reviewer has entirely failed to grasp

the real principles of my book, viz., the measurability of

wealth, the possibility of a reward for every man according
to the value of his work, and the right of every nation to
an independent economic existence.

The possibility of a new civihsation depends, therefore, upon
the rejection by all scientific minds of the economic fallacies

propounded during the past 1.50 years, the fruit of which is

visible in the universal discontent existing to-day.

Alassio, Italy. J. S. Hecht.
March lith, 1921.

[We shall adhere to the resolution expressed in our review
of Mr. Hecht's book, and decline to be drawn into a con-
troversy. We find this the easier, since Mr. Hecht's letter

answers itself, to a great extent. We cannot suppose that he
takes exception to our acceptance of one of his own statements,
and those who wish to go further into the reasons upon which
this view—correct, as we think—is founded, will do well to

buy the book and read it. It is no part of the duty of a
reviewer to condense the book for the benefit of the reader
who is too busy (or thinks he is) to read it for himself; and
we cannot see authors, thanking reviewers for such a com'se
of action, were it possible. The reviewer's work is done when,
to the best of his ability, he has criticised a book from the
standpoints of its Uterary and scientific (or artistic) value.
We do not plead guilty to having miprepresented any of

Mr. Hecht's statements. If we have misrepresented any of

his views, it is because our view of the meanmg he intended
to convey may have differed from his own. We -svere pre-
pared, as we said, to be told that we had not read the book;
and we did not expect to convince Mr. Hecht of the correct-
ness of our views where they differed from his. He must,
therefore excuse us if we are not convinced of the correctness
of his views where they differ from ours.

—

The Reviewer.]

DENMARK'S FUEL SUPPLY.

Third Harmonics.

In the interesting article on " The Influence of Transformer
Connections on Third Harmonic Voltages and Currents," by
Mr. Austen Stigant. appearing in your issue of March 11th,
there is a small error in figs. 5 and fi, and in Table I. Since
the e.m.f. is at each instant equal to the rate of change of
flux, a smooth flux wave without ripples cannot give ripples
to the e.m.f. wave. The induced voltage can only be zero
at points where the flux wave is horizontal. In the given
flux waves, this occurs but once in each half cycle, not
several times, as the ripples would require.

J. B. Stansfield.
Newport ^Mon.).
March 2ith, 1921.

[Several letters are held over.

—

Eds. Eleo. Rev.]

Coal constituted one-seventh of the value of Denmark's
foreign purchases last year. Taking the nine months ending
September last, for which exact figures are available, Den-
mark imported some 1,600,000 tons of coal and some 324,000
tons of cinders and coke, for which she paid 376,000.000 kr.

Before the war the Danish coal bill was about 40,000,000 kr.
yearly for some 3,000,000 tons of coal and coke.
With this huge fuel bill, no wonder attention has turned

to the derivation of power for industry from other sources.
Reference to this question is made in H.M. Commercial
Secretary's report on the economic situation in Denmark,
which has just been published by the Department of Overseas
Trade. At present the large electric power stations on the
islands are mainly driven by steam or oil engines. On Jut-
land, however, efforts are being made with some success to
harness water power, while in other cases plants have been
installed in which peat can be used as fuel. In some ol the
latter cases the farmers have made arrangements whereby
electricity is dehvered to their farms from the high-pressure
systems in return for peat delivered by the farmer to the
power station.

The general question of the further de-
ESectrical velopment of the use of electricity is
Schemes attracting the interest both of the Govern-
Planned. ment and of such institutions as the

Chamber of Manufacturers. Schemes are
under discussion for the generation of electricity by means of
windmills, and also for a more general utilisation of the water
power available. The suggestion is still being canvassed that
electricity might be transmitted from one or other of the
great water power stations of Norway or Sweden to some
point on the coast of Jutland, whence it could be distributed
over the peninsula and linked up with already existing or
contemplated local power stations. H.M. Commercial Secre-
tary admits correctly enough that the realisation of this scheme
would be exceedingly expensive in view, he says, of the length
of submarjne cable required. Its advocates maintain, he adds,
that it would be economically sound so long as the c.i.f. price
of coal in Denmark exceeds 50 kr. per ton. It may here he
mentioned that the average c.i.f. price per ton of coal in
Denmark from January to October last year was 18.5s.. or
taking the kroner at 25 to the £. say. 200 kr. On the Norwe-
gian side, however, it was stated in the report of the Depart-
ment of Overseas Trade on Norway, recentiv reviewed in
these columns: "It would appear improbable that such
trnnsmi'ssion will become a practical proposition in the near
future."
En?ineering industries generally suffered last yenr under

the high cost of fuel and raw material, the future of certain
sections beinc further jeopardised by German competition.
The branch that would seem to be in the most satisfactory
rnndition is that manufacturing electric motors and dvnnmos.
Of these there has been no inconsiderable export both to
Sweden and Norway, and also to other markets, while there
is also a considerable demand in Denmark itself, where small
electric motors are much used in agricultural districts.

There are considerable peat bogs in

Power Denmark, particularly in Jutland, and
from Peat. various proposals have been put forward

for a rational development of some of the
largest of these peat bogs. It is susaested that in the neicfh-

bourhood of the Vildmoserne in Jutland indnstrinl undertak-
ings, such as steel, metal, and glass works should he erected '

and supplied by electrical power developed from the peat.

perhaps in conjunction with power derived from the water-
power station on the Gudenaa. which is rapidly approaching
completion.
No definite steps have, however, as yet been taken to

realise these nlans. On the other hand, a fuel committee has
been established, one of the nrincipn! duties of which will

be to study the ouestion of the development nf the Danish
supplies of fuel. It may be added that besides the peat bogs,
some brown coal is found in Denmark.
In 1914 120.000 tons of peat were produced, nnd no brown

coal. During the war, however, and the twc vears since the
armistice, the vearly production has been 90,000 tons of brown
coal, and 200 000 tons of peat, while the output during the
current year has again been materially increased.

The private working of the peat bogs proceeded actively

during the year, and efforts are being mnde to ost.nhlish offices

throughout the countrv. wherefey 3 standardisation will be
secured of the peat offered for sale.

In view of the increase in the use of neat, boilers capable
of u.sipg the fuel econoniicallv nnd effectively should be able
to find a market in the country.

Considerable interest is being shown
Oil to throuchnut the countrv in the use of oil

Replace Coal. fuel to replace coal. Some nttempts hnve
been made to alter existing plant with this

obiect. and recentiv the Danish State rnilwavs have been
experiraeptins in this direction. The hicrh cost of fuel nil.

and the diffifvlties •>ftpndnnt on thp constTni^tiop nf pdennnte

storage tanks have, however, up to the present, prevented any
general adoption of this form of fuel
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BUSINESS NOTES.

Bankruptcy Proceedings.—Ernest Albert Goodinqs,
tradiDK as Goodings 4 Son, The Grove, Watlington Street, Eeadinir,

Berks., motor and electrical eneineer.—The firat meeting of

creditors was held recently at 14, Bedford Row, London, W.C. It

was stated that debtor commenced business in 1911 aa an electrical

engineer at Staines, with no capital, but in 1912 he gave it up and

went into employment until the end of 1918. In January, 1919,

he commenced business as a motor and electrical engineer with

about £40 capital. He had no business premises at first, but did

work at owners' houses. The creditors began to press him in

September, and seven had obtained judgments against him. He
estimated his liabilities at £240, due to about 30 creJitors. The
matter was left in the hands of the Official Receiver for summary
administration.

L. P. HowsE and G. H. B. Snell (Howse & Snell), electrical

engineers, 6 and 8, Duke Street, Margate.—First meeting, April

8th
;
public examination, April 30th ; both at Canterbury.

Company Liquidations.—Fluorundom Flame Carbons,

Ltd.—Particulars of claims were to be sent to the liquidator,

Mr. F. X. Clarke, 4, Pavilion Bu Idings, Brighton, by April 6th.

Dissolution of Partnership. — Arc Electrical Co.,

dealers in electrical supplies, Trevelyan Buildings, 52, Corporation

Street, Manchester.—Messrs. L. Backhouse, C. H. Thornton, and

A. S. Penn have dissolved partnership. Debts will be attended to

by Messrs. L. Backhouse and C. H. Thornton, who will continue

the business under the same style, and at the same address.

Trade Announcements.—^Iessrs. G. S. Peckham& Co.,

have been appointed agents for Messrs. Rhodes Motors, Ltd.,

Riverside Works, Djncaster, for shipping, as well as for London
and South of England. Correspondence should be sent to either

Rhodes Motors, Ltd., at Doncaster, or 4-5, New Compton Street,

London, W.C. 2. New Telephone No. Gerrard 7388 ; telegraphic

address :
" Switches Westcent."

The business of the Oriental Tube Co., Ltd., steel tube

makers. West Bromwioh. Birmingham, has recently been acquired

by the General Electric Co , Ltd. Mr. E. H. Dowler, who for

upwards of 22 years has held the position of managing director,

is vacating that position.

Mb. V. C. Badois, electrical engineer, of Egham and Staines, has

opened premises at 75, London Road, Camberley.

Messrs. Vickebs-Petters, Ltd., have opsned tbeir new offices

and showrooms in conjunction with Fetters, Ltd., at 75b, Queen

Victoria Street, London, E C. 4. Various types of Petter oilengines

and Vickers-Petter semi-Diesel crude oil engines are exhibited in

the new showrooms, where a fall technical and commercial staff is

engaged. The company's head office and works are situated at

Ipswich, while there are branch offices and showrooms at 163,

Hope Street, Glasgow, at 140, Victoria Street, Bristol, and at 30,

Lower Sackville Street, Dublin ; the last of these has been recently

opened.
Messrs. Herbert Mobbis, Ltd., Loughborough, state that their

Sheffield branch office has been removed from Cairns Chambers, St.

.Tames Street, to Montgomery Chambers, Hartshead, Sheffield. The
telegraphic address and telephone number are as before, viz. :

—

Telephone No. 2400 Central ; telegrams : Comorris.

Mb. D. M. Edwabds, many years manager of Messrs. Nettlefold

and Sons, Ltd., has now joined Messrs. Baxter & Caunter, Ltd., as

their representative.

Messbs. W. E. Weekes & Co., electrical and telephone engineers,

inform us they are opening a new showroom at No. 79c, Tottenham
Court Road, W. 1, and are open to receive catalogues and price lists

of heating and cooking apparatus, fittings, shades, &c.

Catalogues and Lists.—The Edison Swan Electric
Co., Ltd., Ponders End, Middlesex.—Leaflet No. BB 216, dealing

with ' Ediawan Acme" acoumulators, showing construction of

positive and negative grids.

British Insulated and Helsbt CABLps, Ltd., Prescot, Lanes.

—Publication P 169, a leaflet showing a new and improved type of

jointers' tent frame, with dimensions and prices.

The B.E. Co. (of London and Birmingham), Ltd., Hendon
House, 57, Upper Thames Street, E.C. 4.—An illustrated price list

of " Hendon " lamps, vacuum and gasfillei.

The English Electric Co.. Ltd., Queen's House, Kingsway,
W.C. 2.—Publication No. 225 (51 pp ).—A splendid example of

publicity matter, giving iUnstrations and full details of the cou-

stmction of English Electric steam turbines. The brochure gives

many illustrations of the constructional shops, as well as a list of

sets in use in all parts of the world, and a station lay-out for two
10,000-kW sets.

The a. & A. Blbctbical Co., Ltd., 13, Farringdon Road, E.C. 1.

—List A 24, an illustrated and priced leaflet dealing with motor-car

interior lighting fittings, including roof and side lights, with
switches, &c. ; List L 25, a priced pamphlet of iucaudeacent electric

lamps tor house, tram, and automobile lighting. &c. ; also a price

list of small drawn-wire lamps for automobiles.

Messrs. Hioos Bros., Sand Pits, Birmingham.—" Monthly
Magazine," Vol. Ill, No. 2, containing stock lists and prices of a c.

motors and d.c. motors and dynamos, and usual items of utility and
humour.
The Electrical Apparatus Co., Ltd., Vauxhall Works, South

Lambeth Boad, S.W. 8.—Leafiet M 6, giving illustrations, dimea-
ians, and prices of moving-iron ammeters and Toltmetera.

Messus. W. Goodyear J: Sons, Ltd., Dudley.—An illnstrated

publication (8 pp.) giving details of the " Greenbat " industrial

electric truck, of which Messrs. Goodyear are the sole distributing

ageuts.

Messrs. Gillespie 1: Beales, Amberley House, Norfolk Street,

Strand, W.C. 2.—An illustrated price list and a descriptive booklet

of various models of the "Nilfiek" vacuum cleaner.

The Electric Street Liohtino Apparatus Co., The Foundry,
Canterbury.—An illustrated pamphlet dealing with the longi-

tudinal lighting lantern invented ly Mr. Haydn T. Harrison,

giving tyi)es of lanterns and lighting curves and diagrams.
Messhs. Charles Churchill k Co., Ltd,. 9-15, Leonard Street,

Finsbury, E.C. 2. Abridged catalogue No. 44 (96 pp.).—An
extremely comprehensive catalogue of machine shop equipment
and small tools. This gives details and illustrations of milling

machines, gear cutters, keyseatere, drills, boring machines, shapers,

profilers, and practically everything else which goes to make up
the equipment of a modern enginesring shop.

Mes.sbs. Rich k Bundy, Ha-13. New Road, Ponders End, N.

—Three leaflets giving details and revised prices of electric

toasters, hot-plates, kettles, fires, kc.

Automatic and Electric Furnaces, Ltd., 281-283, Gray's

Inn Road, W.C. 1. Heat Treatment Bulletin, No. 27, " The Effect

of Overheating High Carbon Steel," by L. W. Wild, M.I.E.E.

The Falkibk Iron Co., Ltd.. Falkirk.—Leaflet giving illustra-

tions and reduced prices of " Falco" electric irons.

Book Notices.— T//f! Emjim'ers Year-Book for 1921.

Edited by H. R. Kempe, M.'inst.C.E., &o., and W. H. Smith.

Pp. 2.697, and figs. London : Crosby Lockwood k Sons. Price

30s. net.—This valuable publication continues to expand, the

twenty-eighth edition possessing an additional hundred pages.

The many and varied sections have been brought up-to-date, and in

some cases entirely re-written and re-arranged. In the electrical

engineering section a note on mercury vapour rectifiers appears for

the first time, but the recent developments in radio-telephony

appear to have been overlooked. The usual features for facilitating

research are retained, the index being a very good guide to the

subject matter. The five-language glossary of trade terms is still

present, and the legal notes have been reinforced by the inclusion

of one or two new judgments of the Courts.
" The Mining Electrical Engineer." Vol.1. No. 6. March, 1921.

Derby : The Association of Mining Electrical Engineers. Price Is.

net monthly.—The present issue contains several papers and

attendant discussions, among which are :

—
" Some Considerations

on Modern Illumination, " by H. Girdlestone ;
" Some Considera-

tions in Regard to Low-tension Switchgear," by R. Gregory, *c.
" Proceed} ncjx of the Physical Society of London." Vol. XXXtll.

Part II. February 15th, 1921. London : Fleetway Press, Lttt.

Price 6s. net.
" Proceeding.^ of the Belfast Association of Engineers, Session

1919-20." Vol.1, No. 6 (62 pp.). Belfast: The Association.—The
papers embodied in this issue include '' Wireless Communications
in the War," by Major R. Stanley, B.A. ; "The Ultimate

Structure of Matter," by Mr. W. C. Ward ; and •' Fuels," by Prof.

H. Wren, D.Sc.
" Arithmetic of Telegraphy and Telephony. " By T. E. Herbert

and R. 6. de Wardt. Pp. viii -^ 188 ; figs. 38. London Sir L
Pitman & Sons, Ltd. Price 5s. net.

" The Decimal Educator," Vol. Ill, No. 11, March, 1921 (20 pp.).

London : The Decimal Association. Price 6d.—The present issue

contains the secretary's quarterly report, and articles upon '' A
Metric Motor Factory ' (Messrs. Higgs Bros.), " A Decimal Policy

"

(Australia), "The Teaching of Decimals," and "A Metric Bill in

the U.S.A. Congress."
" The M. and C. Apprentices' Magazine," Vol. V, No. 17. Price

3d. (to employes).—^'The spring number contains the usual interest-

ing notes, articles and illustrations, among which is a memoir of

Prince Kropotkin, by Mr. Sam Mavor.
" Tidal Power." By A. M. A. Strnbeu. Pp. xii + 116. 13 figs.

London : Sir I. Pitman & Sons. Price 2s. 6d. net.

German Exports to Sweden.—The Board of Trade's

statistics relating to imports into Sweden, show that imports from

Germany are beginning to take an absolutely preponderating place

in some lines, such as leather articles, chemical products, glass,

clay articles, electrical machines, electrodes, incandescent lamps,

instruments, and bicycles. Out of 59,000 tons of rails, over 29,000

came from Germany.

—

Reuters Trade Senlce (Stockholm).

E.D.A. Activities.—We have received two of the latest

publications of the British Electrical Development Association.

Hampden House, 84, Kingsway, W.C. 2, from the Director and

Secretary. One is an illustrated booklet (E.D.A. 145), entitled

"The Home of 1921—Electricity for Ease and Comfort." This

describes, in an interesting manner, the "home beautiful"

rendered possible by the introduction of electricity for all domestic

purposes. The reproductions of interior photographs are particu-

larly good, and give their message of health and cleanliness very

distinctly. The other publication is also an illustrated booklet

(E.D.A. 139). This refutes the time-honoured phrase, "Woman's
work is never done," by an exposition of the new order of things

brought abont by electricity in the home. These two booklets are

written in a very lucid Style, and should be in the hands of every

housewife.
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Redaction of Wages.—In connection with the negotia-

tions now in progrrets on the redaction of wages in the industry,

the Ensineerini; and National Employers' Federations have
prepared a statement dealing with the present trade situation, in

which every cau>e is explained and weighed, and which fiaally

winds up with a collection of examples of orders lost through the

present high cost of production in this country. The complica-

tions of the foreign exchange situation are dealt with at consider-

able length, and it is shown that the depreciation of the European
exchange is due both to inflition of currency and to inability to

export on account of low production. In short, the apparent

over-produciioD at the moment in this country is attributed in

part to under-production elsewhere, and also in part to low
individual output here, which has forced up British prices to such a

level that people abroad either cannot, or will not, buy British goods.

The solution of the troubles as to wages and profit is indicited in

the sentence, " If output per hour is high, there is no inconsistency

between high earnings per hour and a low wage per piece." The
probable fuiure course of the cost of living is analysed, and it is

shown that if the decline in wholesale prices is fu:ly reflected in

due course in retail prices, there is no reason why by December 31st

next the cost of living should not be down to about 60 per cent,

above the pre-war level. This figure, of course, ii only put forward

in a tentative way. Immediate action in reducing the cost of

proiuotion is urged as the only way to prevent a vdst increase in

unemployment. The statement concludes :
" It is the considered

opinion of the employers that a definite reduction in hourly rates

and an increase in individual output are both necessary. The effect

of the reduction on the standard of life will depend on the fall in

the cost of living and the extent to which the workpeople maintain
and increase their actual earnings by a greater intensity of

output.

—

Daily Telegraph.

On April Ut the conference held at Carlisle between the Federa-

tion of Engineering and Shipbuilding Trades and the Shipbuilding

Employers' Federation terminated in a refusal by the employes to

agree tj any reduction in wages. The queation discussed was the
discontinuance of the special increase granted to the workers
during the shipping '' boom " and for which no justification now
exists owing to the enormous falling off in the industry. The
employers refused to submit the matter to arbitration, and the

employes' side has decided to ask the Minister of Labour to inter-

vene in order that a stoppage at the end of the present month may
be obviated.

Applications for Britisli Trade Marhs—Appended is a

summary of the recent applica.ions for British trade marks in

respect of goods and articies connected with the electrical trades

and industries :

—

Sangamo. No. 106,833. Class 8. Electrical instruments.

Sangamo Electric Co., 1,084, Converse Avenue, Springfield, 111.,

U.S.A. August nth, 1920.

Emeralite. No. 411,699. Class 13. Electric lamps (ordinary).

Glob3 Wernicke Co., 222, Kensal Road, London, W. 10. January
19th, 1921.

Riyonite. No. 411,631. ClaislS. Switches, sparking plugs, &c.

Ward k. Goidstone, Ltd.. Salford, Manchester. January 18th, 1921.

Andaco. No. 411,822. Class 13. Electric irons. Hans P.

Hansen, trading as the Anglo-Danish Commercial Co., 29, New
Bridge Street, London, E.G. January 24th, 1921.

S Cletter combined with Grecian lamp design). No. 368,947.

Class 13. Metal filament incandescent electric lamps. Siemens
Bros. & Co., Ltd., Caxtou House, Westminster, S.W. 1. August
26th, 1920.

Newcastle Graphite (lettaring combined with design). No.
409,254. Class 4. Graphite products for electrical purposes. The
Newcastle Graphite Co., Ltd., Prince Consort Road, Hebburu on-

Tyne. October 25th, 1920.

Herculo. No. 411,190. Class 50. Insulating preparations (elec-

trical) of asbestos, mica, resin, oil or bitumen. Bell's United
Asbestos Co., Ltd., 59i, South wark Street, London, S.E. January
4th, 1921.

Forllicoming Exlilbltions.— Correction.— We regret

that our announcement of the Building Trades' Exhibition at

Olympia, in our last issue, gave the duration as from April 1st to

30th. We are informed that the exhibition commences April 12th,

and remains open until April 26th.

Clieap Labour and Efficiency.—Speaking on " Industrial

Unrest aj a Factor in Progress," at Caxton Hall on March 30th,

Mr. John Biker, of the Iron and Steel Trades Federation, said that

millions of people were being starved to death in an attempt to

adjust economic forces. To-day they were going oa just as

blindly as in past centuries, and had failed to learn from the
records of history and experience. Industrial unrest was due to

the fact that a number of the employing class thought that any-
thing was good enough for the other fellows, whilst Trade Union
leadjrs were out to extract as much as possible from the e jiployers.

"There are still, I am afraid," continued the lecturer, " the lineal

descendants of the old slave-owners amongst us, with the slave-

owners' instinct for cheap labour. Employers have got to get rid

of their antediluvian notion as to what is a fit wage for the
working man before they can hope to make any progress." They
had to get rid nf the idea that 30s. a week was the limit to which
the workman was entitled. There should be no limits to the
amount of wealth of anyone except that of production, and each
ought to see to it that the question of wealth production and dis-

tribution received due consideration, so that all might have a

better time.

—

Daily Telegraph,

" Poor Germany." — Under the heading of " Poor
Germany," the InJu.^frie Electriq>ie(ciaotiDg from a German paper)

points out that during the month of January the increases in the

capital of share companies concerned with electricity reached the

figure of 190,500,000 mark?. Among the 16 companies which
during that month augmented their capital were the Brown-
Boveri Co., of Mannheim, from 55,000,000 to 75,000,000 marks ;

the Rheydt Cable Co., from 10,000.000 to 25,000,000 marks ; the

Poi;eCo,of Chemnitz, from 12,000,000 to 24, C 00,000 marks ; the

South Carman Cable Co., from 8,000,000 to 24,000,000 marks ; the

Rheinische Gesellschaft. from 20,000 000 to 24.000,000 marks ;
and

the Berlin Insulated Cable Co., from 14,500,000 to 26,000,000

marks.

New Frencti Electrical Companies.—There has been

formed at Paris a company under the style of L'Outil Eleo-

trique Francjiis for the carrying-on of an established electro-

mechanical business. The capital is 150,000 fr., and the offices of

the company are at 99, Rue du Faubourg du Temple.
At Grenoble has been embodied the Societc des Chaudieres

Franpaises for the manufacture of a special type of electric boilers.

The capital is 250,000 fr., and the works are at 10, Place Victor Hugo.
At Lyons has been established a company under the style

of Berruet et Pradat, with a capital of 150,000 fr., for the manu-
facture of, and trade in, manometers, and other instruments of

calculation and precision. Offices, 7, Chemin Saint Sidoine.

Force et Lumiere Electrique de la Rozuille is the title of a com-
pany started at Point du Jour, Faubourg de Crocq (Creuse) for the

development of a waterfall on the River Rozeille, for the genera-

tion of light and power for industrial and private uses.

Under the style of Leo Levy et Alfred Monnier (Lampes Nela),

has been formed a company at Paris (11 bis. Rue Torrioelli), for

the manufacture and sale of electric glow lamps. The capital is

fixed at 200,000 fr.

U.S. Exports of Electrical Goods.—The exports of

electrical goods to foreign countries for December were valued at

$13,812,251, compared with $5,665,660 for the corresponding

month in 1919, or an increase of $7,146,591. For the 12 months
ending December, 1920, the total exports amounted to $101,990,076,

an increase of $12,900,364 over the 1919 figures and an increase of

$42,006,469 over the total for the 12 months ending December,

19JS.— -Renters Trade Service (Washington).

A New Swedisli Wireless Company.—A new company has

lately been formed in Stockholm with thj title of the Svenska

Aktiebolag Tiailes Telegrafi.

Calendar.—The Metropolitan-Vxckbes Electrical
Co., Ltd., has issued a wall calendar for 1921. Monthly date slips

from April onwards appear beneath an excellent '' Girl " study.

A Satisfied Consumer.—Messrs. Watson Majish and
Co. (Brondesbury), Ltd,, write :

— 'The half-page advertisements

appearing in your valuable paper have proved there is no better

medium, inasmuch as we have received applications for samples and
orders from all over England, Ireland, Scotland, and Walts, except

on the last occasion."

Lead.—Reporting on April 2nd, Messrs. James Forstee
AND Co. state :

—"The tone of the market has been steady

throughout, but almost entirely of a professional character, the

rise in values being due chiefly to " bear " covering and a small

amount of buying forward for speculation. Arrivals thia

month have been about 15,000 tons, a sufficient quantity in face

of the almost complete absence of business from consumers, who
report a very stagnant trade demand, while there is little or no

inquiry for export."

Catalogues Wanted. — The Coatroller, Governmenc
Stores, Russian Buildings, Jerusalem, is desirous of receiving

trade catalo^rues of any class of stores for placing in the catalogue

reading room. Catalogues may be in English, Arabic, Hebrew,

or French, and should, wherever poseible, be priced.

The London and Hull Shipping Co., Ltd., 20, Minories, London,

E, 1, wish to receive catalogues, price lists, &c., of electrical

machinery, switchgear, cables, and accessories.

For Sale.— Wolverhampton Corporation Electricity

Department has for sale eight steam-driven " E " tvpe Underfeed

Stoker Co.'s mechanical stokers ;
Walthamstow Urban District

Council Electricity Department invites offers for the purchase of

three disused gas engines and dynamos, rated at 160 kW each.

For particulars see this issue.

Tlie Miners' Strike.—Reports received from various

parts of the country appear to indicate that electricity under-

takings and similar works found themselves in a better position at

the beginning of the miners' strike, last week, than upon the

previous occasion of a coal stoppage. Halifax had a full two
months' supply ; Leeds, aided by the advent of " summer time,"

had sufficient for a few weeks ; owing to the factories in the

district having been on short time recently, the Bradford stocks

were very high. Burnley was less fortunately placed, having

barely sufficient for three normal weeks. Birmingham, bo*^h as

regarded the municipal services and manufacturers, was very well

stocked, owing to the recent slac'iness in industry. In London
the coal stocks were said generally to be sufficient for five weeks'

normal running. The proclamation of the existence of a " state

of emergency," on April 1st, gives the Government powers to

supervise and restrict the distribution and UEe of coal.
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LIQHTINQ AND POWER NOTES

AccringtOD.— Bulk Supply Inquiry.—The Corporation

U ascertainingr from the Blackburn Corporation if it will be

possible, and on what terms, to secure a bulk supply of electricity

from the new B^enerating station at Whitebirk. Aocrinpton

recently applied for sanction to borrow further sums of money in

conceution with the proposed cxten3ion3 to its own works, and the

Commissioners have made the suguestion that Blackburn should

be approached. In the meantime, an application for a supply from
the Oswaldtwiatle district is being held in abeyance.

Birkenhead.

—

Hydro-electrio Survey.— Messrs. Sir

Alexander Bmnie, Son & D.acon have reported to the Birkenhead
OofpO'ation with reference to suggestions as to the possibility of

obtaining electrical energy from the Alwen Reservoir.

Brighton.

—

Cause of Failure.—At a meeting of the

Shorcham Harbour Trustees, it was stated that a recent failure of

the Brighton electricity supply was due to the blocking of con-

denser pipes by silt disturted by a passing vessel. A stoppage due

to similar causes recently cccarred at Dundee.

Bnrnham-on-Sea.— IkQUiey.—An inquiry was held, last

week, re»pecting the apolicacion of the Eltctrio Light Co. for

powe' to increa^'e the mar mum cost of electricity to Is. per unit.

The Urban District Council, at the last moment, decided to offer no
oppositijn.

Canada.

—

Montreal.—The complicated network of

overhead lines which is a feature of the business district of

Montreal is to be replaced by underground cables in conduits.

The cost of the work, wh ch is estimated at S20i ,0(J0, will be borne
by the municipnlity, which wili sell the old cables ard rent the

underground lines to the power and telegraph companies
concerned.

Carlisle.

—

Proposed New Station.—The Electricity

Committee has instruct-d the engineer to prepare a report with
plans, and an estimate of the cost, of propostd new electricity

works, near the sewage disposal works at VVillow Holme.

Continental.— South .Jutland The Kolding mun'cipal
council has adi pted a project for the supply of electricity to the

eastern part of S mth Jutland from the Kolding elfctrical works
and Harte power works. The cot of carrying ouu the project is

estimated at 15 or 16 million kTODei.—Beuter's Trade Utrrice

(Copenhagen).
Fhani e.—The shareholders of the Compagnie Electrique de la

Loire et du Centre recently held an extraordinary meetii g to con-

sider the question of guaranteeiog the issues of b nds projected by
its aesoc aied companies, the Socie 6 de la Haute Isere and the
Energie blectrique de la B'jsse here, with the object of carrying
out ceitain extensive works. The Haute Lere company was
recently coEStiiuttd for ttie development of a number of falls on
the Itfere and its feeders, estimated to yield a total Cif UO OOU h p.

At present only one fall—the Violaire Fall—is actually under way
;

its capacity is reckoned at 40,Ui h p.. but it is not expected to be

in full working order for two or three years. The Basse Lere
company is building, at Beaumont Monteux. a large hydroelectric
station of a capacity of 35.(HO h.p.. and erecting a I20 0ii0-V trans-

mission line to Saint Etienne and Saint Chamond. To carry out
these works the company proposes to raise its share capital from
18,MOn,000 to 2t,000,000 fr., and to issue new bonds to the extent
of 12,000,000 fr.

A concession to build a 25,000h p. generating station on the
River Maronne has been applied for by the Socie 6 Civile d' Etudes
des Forces Hydraulics du Massif Central. A dam, 50 mttres high,
will create a reservoir of 80,000,000 cb. metres content, with a fall

of 'JOO metres, yielding an average of 17,000 kW and a maximum of

30 000 kW. Two side falls may supplement these figures by
1,000 kW.
The Groupement des Houilleres du Nord et du Pas-de-Calais, in

conjunction with the Soci^'te Electrique des Houil eres du Pas-de-
Cala's, has established a large central generating station at Dourges,
the capacity of the plant being 2i 000 kW. The same group of

collieries is contemplating the establishment of a number of addi-

tional generating stations of 60,000-kW capacity in conjunction
with the collieries in the North of France.
Germany — The Times' Berlin correspondent reported, on April

2nd, ihat as a protest aeainst the manner of the death of the Com-
munist Sii t, who was shot while trying to escape from his guard,
the Berlin municipal electricians were planning a 24 hours' strike

for the day of the funeral. The Communists wanted the strike to
continue until all Communist prisoners awaiting trial had been
released.

Darwen.—Loan Sanctioned The Electricity Commis-
sioners have approved of the borrowing by the Town Council
of £ 15,524 in respect of various transformers and apparatus for the
supply of electricity from the neighbouiing town of Blackburn.

DDblin.

—

Public Lighting Costs.—It is announced
that the original Corporation estimate for public lighting during
the coming year, which amounted to £80,000, was. after consnlta-

tion between the Lighting Committee, and the Estates and Finance
Committee, reduced to £60,000.

" CuEFEW " HouBS Alteked.—The honm of the military

" Curfew"' have been altered again from 8 p.m.— 5 a.m. to 10 p.m.
—5 a m The consumption of electricity will not be increased a

great deal, however, owing to the commencement of " Summer
time."

Oondalk.

—

Bulk Supply Declined.—The Urban
Council has declined an offer by the Dundalk Linen Co . of a supply
of e'e-.trioity. the chairman of the Electricity Committee remark-
ing that they would soon have to provide additional plant.

Electricity Districts.

—

South-West Midlands.—The
Electricity Commissioners announce that the time within which
objections or representations may be made, or schemes submitted,
in connection with the abave- named district, has again been
extended from the last day of March to June 30th, 1921.

East Midlands.—A similar extension of time has also been
maie in the case of this district, the date having been altered from
March 3 1st to July 30th, 1921.

Foleshill.

—

Opposition to Company's Application.—
At a meeticg of the Foleshill (.Coventry) Rural Council held last

week, it was decided to adopt a reaommendation of the Bedworth
Parochial Committee to oppose the application by the Midland
Electric Light and Power Co. to the Electricity Commissioners, for

permissiin to tupply Bedworth Parish with electricity. The clerk

to the Council said the company wished to charge Is. a unit for

electricity, in order to prevent anyone else coming into the district.

The Council was against any company having a monopoly.

Glasgow.— Report on E.\ plosion.—The explosion in

Novembijr last of a ste^m pipe at the Port Dundas power station of
the G a?/ow Corporation electricity department wai due. according
to the Board of Trade inqui'y report, to the defective welding of

the fl .nge of the p pe accentuatfd by the method of jointing the
fl*nge8 with corrU;;ated metallic rings and paste within the bolt

circ'e. The evMence at the inquiry showed thut since 1911 Messrs.

Ste>varts A: Lloyls had turned out some 60.00 J welded fl inges,

and this was the first case known to them where a flange had been
pulled off a pipe. A modification of their welding process now
made such an occurrence even less likely to occur.

GrangemoQth.

—

Gas for Houses.—The Corporation has
agreed that owing to the d ffarence in cost between installing gas
and electric light, it hai no alternative but to ad"'pt the ch aper
method of lighting, namely, gas an the municipal houses. The
burgn engineer reported that the cist of gas lightii.g was £7 Us.
per house, and of electric lighting £12 lOs.

Grimsby.

—

Extensions — The Electricity Committee
has recommended the expenditure of £41,000 upon sub-station

buildings, transformers, e h.p. feeders, &c.

Halifax.—Mains Extensions.—The Tramways and
Electricity Committee proposes to lay direct current feeders daring
the coming summer from the electricity works to several parts of

the district, at an estimated cost of £8,555.

Leeds.

—

Increased Reserve Funds.—At a recent

meeting of the City Council, Aid. C. H. Wilson proposed that the
maximum amount of the reserve funds of the waterworks,
gasworks, and electricity nndertak ngs be increased to £50,000 for

each undertaking, and that a resolution of March I'.ith. 1908,

fixing these amounts at £25,000 each be varied accordingly. He
said these funds should not be available for repairs or renewals,

but set aside for me only for very special purposes, such as the
repair of a serious breakdown at any one of the undertakings. The
resolution was adopted.

Leyton.

—

Extensions.—At a meeting of the Electricity

Committee the electrical engireer reported with reference to appli-

cation for supplies of electricity in connection with proposed new
works in Lea Bridge Road and as to prospective applications in

connection with other works which will doubtless be erected in the
vicinity. The Committee recommends that the engineer be
authorised to prepare a scheme for the supply of power at 400
volts from transformers at the sub-station site at the junction

of Church Road and Waterloo Road, which will cost approximately
£15,000.

Liverpool.—FoRESHiDOWED Extensions.—At a meeting
of the Tramways and Electric Lighting Committee on April 1st

the chairman forecasted expenditure on fresh plant amounting to

£3,61 0,000, owing to the fact that the demand for electricity had
overtaken the Committee's resources.

London.

—

Islington.—The Borough Council announces
that in consequence of the continued increase in the cost of the

production of electricity, it is compelled to increase the price of

electrical energy for all purposes, as follows ;—Units at Id., or

under, a further iucrease of 30 per cent., making 150 per cent,

increase on prewar prices ; units above Id a further increase of

30 per cent., making 100 per cent, increase on pre-war prices.

The increases will commence with the midsummer quarter's

account.

—

Daili/ Telegraph.

Power from Kent Coal —A correspondent to the Obserrer

refers to the generation of piwer for Berlin by the u e of lignite

deposits 78 miles distant, and suggests that the Kent coalfield could

do the sime for London. The deposits in Kent were calculated by

a Coal Commission to be about 6,000 million tons generally of good
oalori&c value.
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HACKNEf.—At a meeting: of the Boroug-h Council, a member
objected to an advertisement warning prospective consumers to

have their installation work executed by a firm paying Trade Union
rates, as otherwise the Council's employes mitjht refuse to connect
up to the mains. This was characterised as gross tyranny, and the
Councillor said that the Corporation was bound to connect up a
consumer uuder pain of a daily penalty of £2. The chairman of

the Electricity Committee asserted that the Council had never yet
-refused to connect up a consumer's installation, but hia statement
wag queried.

Londonderry.—Bombs at Power Station.—Daring a
riot outbreak in Londonderry on April Ist, bombs were thrown at

the city electricity supply station, Strand Row, but it is believed
they were really intended for a military poat at that point of the

^
road. Fortunately, no damage appears to have been done to the
station, but two civilians who got in the line of fire were wounded
and were afterwards treated in hospital.

Maidstone.—Mains E.xtensions.—The Town Council
has decided to extend and reorganise the electricity mains in the
Postley Road district at an estimated cost of £ 1 ,543.

Manchester.—Loan.—Tlie Electricity Committee has
recommended the City Council to apply for sanction to borrow
£20,000 for the provision of service mains.

New Zealand.—Proposed Auckland Power Board.—
At a meeting of local authorities recently held in Auckland, it was
decided to proceed with the formation of a power boird for the
Auckland isthmus. The Minister of Public Works, who originated

the scheme, said that a large power district meant economy in

control and distribution. The project would cost, if carried out
within 10 years, a total of £60,000,000, but the work would have
to be done in steps as funds became available.

Large E.xpBNDiTnEE Sanctioned.—The Department of Over-
seas Trade notifies ns that Orders in Council have bsen made
sanctioning the following loans, all or part of which are to be

expended on electrical development :—Auckland City Council,

£600,000 : Invercargill Borough Council, £81,600, and £60,000 for

the erection of power transmission lines at Springs-Ellesmere.

Qneensferry.—Power from Factory.—At a special

meeciDg of the Hawarden (Flintshire) Rural Council, it was
intimated that the War Office had submitted an agreement for the

supply of electricity in bulk from H.M, Factory, Qaeensferry, for

Chester and the Deeside district. The proposed agreement is of

two years' duration, subject to 12 months' notice on either side : the
joint committee to bear all the necessary expenditure to make the

supply available ; £4 10s. to be paid per kW for power up to

3,000 kW, and £4 per kW afterwards ; the joint committee to pay
the costs of generation, that is, wages, fuel, water, oil, maintenanc3
and repairs, plus 1] per cent.

Reigate.—Proposed Alterations.—At a recent meeting
of the Town Council, the chairman of the Electricity Committee
submitted the proposals of Messrs. Handcock & Dykes for the improve-
ment of the electricity supply. He stated that the nominal capacity

of the station was 760 kW, but the effective capacity was only
670 kW. It w.as proposed to substitute two 220-kW Diesel sets for

three of the four existing steam seta, thus adding 190 kW to the

capacity of the station. These would cost £20,587, and the cost of

switchgear, transformers, and new sub-stations would amount to

an additional £15,000. This improvement would meet the needs
of consumers for the remainder of the year and next winter. The
consultants then recommended the purchase, in 1922, of two
500-kW Diesel sets, at a cost of about £45,000. The report was
adopted.

Rotherham.—Opening ok New Station.—It ie e.xpected

that the formal inauguration of the Corporation's new power
station will take place on July 20th next, and it is stated that,

probably, the Prince of Wales will attend to perform the opening
ceremony.

Stalybridge.—Price Reduction. — The Stalybridge,

Hyde, Mossley and Dukinfield Joint Board has made a slight

reduction in the cost of electricity supplied to mills and other large

consumers, and it is hoped to make a further reduction shortly.

Tannton.—Extension of Supply.—The Town Council
having received applications from persons in the area of the Rural
District Council between Staplegrove and Bishop's Lydeatd for a
supply of electricity, has decided to carry out extensions to that

district.

Walthamstow.—Sliding Scale.—The Electricity Com-
mittee states that it has considered the report of the electrical

engineer as to the desirability of increasing the price charged for

the supply of electricity for power purposes in the event of the
average price paid by the Council for the supply of coal to the
electricity works exceeding 43s. per ton. The Committee recom-
mends that the electrical engineer be authorised, if he considers it

necessary, to increase the charge by 'Old. for each 6d. by which the
average price paid for coal exceeds 43s. per ton.

York. — Housing and Electricity. — The Housing-
Commissioner for Yorkshire has objected to the York Housing
Committee providing electric lamps and shades in the houses on
the Tang Hall estate, York. The Committee has requested him to

reconsider his decision.— Yorkshire Post,

TRAMWAY AND RAILWAY NOTES.

Birkenhead.—Position of Undertaking.—At a special
meeting of the Town CouncU, when consideration was given to the
budget for the ensuing year, it was stated that the Electricity Com-
mittee gave nothing to the relief of the rates and asked for nothing.
It was claimed that the tramway department was one of the best-
managed concerns, and one of the best financial businesses in the
country. In eight years it would be free from debt.

Bolton,— Wages Increase. — In redemption of a
promise made last December, the Tramways Committee has offered
an advance of ^d. per hour, or 38. a week, to motormen, conductors,
cleaners, overhaulers, general labourers, and overhead linesmen, in
its employ. This is an adjustment to the level of the wages paid
in similar towns, and it will mean an increaee in the annual wages
bill of about £7,000.

Cork.— Tramway Strike Ended.—The prolonged
strike of the employi-s of the Cork Electric Lighting and Tramway
Co., on the wages issue, has been settled, a 58. per week increase all

round being granted.

Edinbargh.—Tramway Electrification.—The tram-
way manager has drawn up a report on the arrangements for con-
verting the city tramway system from mechanical cable to elec-

tricity. He emphasises the desirability of changing over without
any stoppage in the tramway traffic. The various routes to be
taken in hand first are enumerated. Some of the latest top-covered
cars are to b3 converted for use as electric cars. The cost of elec-

trifying all the routes mentioned is estimated at £825,195.
Free Passes.—In the course of discussion at a meeting of a

sub-committee of the Tramways Committee, on the question of free
passes on the tramway system, it was stated that passes issued to
councillors, officials, and others cost the ratepayers about £28,000
per annum.

Glasgow,—Visits of Inspection.—With a view to

securing information which may be of use when the contemplated
big tramway extension scheme is brought forward, the Tramways
Special Committee on Extensions has appointed a deputation to
visit Leeds, Bradford, and York to make inquiries as to the railless

trolley system.

Great Britain.—Railway Electrification Progress.—
The electrification of the railways, particularly of lines carrying
suburban traffic, is being considered by a number of the big
companies, but nothing further is likely to be done until the
railways return to private control and the Electrification of
Railways Advisory Committee has presented its report. The
Advisory Committee has now been sitting for over 12 months ; an
interim report in July recommended standardisation both of
methods and appliances. The companies which are contemplating
the electrification of portions of their lines include the London and
North-Western, the Midland, the Great Eastern, the Xorth-Eastern,
the London and South-Western, and the London, Brighton, and
South Coast. Financial considerations entei largely into all such
schemes. Few companies are in a good position to face the capital

expenditure involved. On the other hand, Sir Herbert Walker
pointed out recently that the effect of electrifying the suburban
lines of the London and South-Western had been to double the
number of passengers carried, and that while the cost of working
electrified lines was double what it was before the war, the cost of
working by steam was now more than three times as great as in

1914.— T/ie Times.

Leicester.—Collision.— Last week a tramcar was pro-

ceeding along the London Road, when it ran into a wagonette which
had broken down upon the tramway lines, and which was being
repaired. The vehicle was completely smashel, but the car escaped
with a broken window. There was no personal injury, although
one or two passengers complained of shook.

Liverpool.— Increased Revende.— During the first

three weeks in which the 2d. minimum fare has been in operation

on the Liverpool Corporation tramways, the receipts show an
increase of £14,708 on the corresponding three weeks of last year.

Sunderland.—Through-Running Unremunerative.—
The Corporation Tramways Committee has decided to inform the

Sunderland District Tramways Co. that it cannot continue the

present through-running arrangement on the Corporation's

Grangetown route. Alderman New, chairman of the Committee,
recently stated that through-running was resulting in a loss to the

Corporation equal to £4,000 per annum. A deputation has been

appointed to discuss the matter with the company's repre-

sentatives.

Tees-Side, — Municipalisation of Tramways.— On
Saturday, April 2nil, the Tees-side tramways which were owned by
the Imperial Tramways Co., Ltd, were handed over to the

Corporations of Stockton, Middlesbrough, and Thomaby. The
purchase price is stated to have been £ 400,000.

Wallasey.—Effect of Fare Increase.—During the

first 28 days that increased fares have been in operation on the

Corporation tramways, over 10,000 passengers per day less have

been carried. The minimum fare was increased from Id. to lid.

Nevertheless the revenue for the period, compared with the corres-

ponding period of last year, showed an increMe of £1,064.
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TELEGRAPH AND TELEPHONE NOTES.

China.—Wireless Station at Shanghai.—The United
states Department of Commerce on March 2yth announced that
work will shortly be commenced on the erection of a wireless
station at Shanghai under the terms of the agreamont arrived at
between the Chinese Government and the American Federal Tele-
g'raph Co. It is anticipated that the task will be completed
within 18 months, when it is believed that it will be found possible
to establish direct wireles? communication across the Pacific with-
out the help of relay stations. It. is also proposed to establish
additional stations at Pekingr, Harbin, and Canton. About the
middle of February a raessaofe from New York stated that, after an
inquiry had been made into the alleged activities of a British com-
pany to have the American contract abrogated, the State Djpart-
mant had notified China that the U,S. Government would regard
as an unfriendly act China's cancellation of the contract with the
American Federal Telegraph Co, for the erection of a high-powered
wireless plant at Shanghai. It was also added that the State
Dapartment was in communication with the British Foreign Office

on the subject,

—

//'/iter's Trade Serrice (Washington),

France.—The Societe Indcpendente de Telegraphie Saus
File hii just installed a wireless plant on board the Eniile
Ducliemiii, belonging to the pilotage service of the Lower Seine.
Two other ships of the service are likewise undergoing similar
equipment, the Poiiinr-Qitertier, and the Richard II addengior, and
a wireless station is to be erected at Rouen. By these means the
pilots will be able to easily intercept ships arriving in the Havre
roadstead and forward iuformation to Rouen of their port of
departure, and the nature of their cargo. From Rouen they will
be informed whether the ship should go up the Seine, or wait till

hsr berth is free.

New Wibeleps Station.—The powerful wireless station of
Sainte Assise, near Ml'Iuu (Seine-et-Marne), the first stone of which
was lately laid by the French Sous-Sejretaire d'Etat, is intended to
link up the French capital with its mo3t distant colonies, and
so make that country independent of foreign countries. The
transmission station will consist of a Eiropeaa and an overseas
section. The plans include the erection of 16 250 metre hi»h-
standards supporting a 3,000-metre antenna. The latter and the
earth linea will call for 214 metreiof bronz), copper and steel wire.
The power developjd will amount to 6,000 h.p., the total capacity
of the motors and generators being 10,000 kW. The buildings
will cover an area of 8,0J0 sq. mjtres. Eght telegrams caa be
forwarded at once, and seven received, risiug to It ou pressing
occasions. Telegrams will be received at a central wireless bureau
at Paris and forwarded to Saiute Assise. The constructive works
are expected to take two years to complete, but the European tram-
mijsion station will probably be ready to work in a few months,

Jersey.

—

Pkoposed Acquisition of the Telephone
Service from the Government,—The Jersey States on March
29th discussed the advisability of purchasing the telephone system
from the Government, and to that end, says the Financier, a
Committee has been appointed to obtain full details as regards
price, &c,, and to report later.

Uaited States.

—

Press Telegraph Rates.—Mirconi's
Wireless Telegraph Co., Ltd., announces that its Press rates to and
from New York are to be increased to 3id. per word, and the rates
to other places in America are also to be advanced.
WIBSLES3 Censosship REMOVED.—The U.S.A. Navy Depart-

ment announces the removal of all censorship of messages handled
by the naval wireless telegraph station.—iJsaierV Trade Serrice
(Washington).

Pern.

—

Marconi Co. to Operate Posts and Telegraphs.
—By agreement with the Peruviai Goverment, Marconi's Wireless
Telegraph Co., Ltd., will, on May Ist, take over and operate for a
period of 25 years the whole of the postal, telegraphic, and wire-
less services of Peru, receiving as remuneration 5 per cent, of the
gross receipts of the servicis and 50 per cent, of the annual profits.
Sir William Slingo, late engiueer-in-chief of the British Post
Office, who was commissioned by the Marconi Co. to examine the
postal and telegraph situation, has accepted the position of chief of
the department, and will act in thii position on behalf of Marconi's
Wireless Telegraph Co., Ltd. The postal and telegraphic conditions
in Peru are of great interest. Of the approximately 9 000 miles
of telegraph communications some exist at a height of 16,000 ft.,

notably where crossings are made of the Andes, and of the
42,000,000 odd words telegraphed annually, a considerable per-
centage has consisted in the past of traffic for Government depart-
ments which has been handled without payment. The concession
to the Marconi Co. includes the sole and exclusive operation of all
international wireless telegraph stations within the Peruvian
Republic, the exclusive right to erect any further wireless station
that the company may think necessary, and the sole and exclusive
usufruct in the case of all Peruvian telephone services, except the
few local ones already existing. It is believe J that the modern-
isation of the posts and telegraphs, and their operation by a com-
mercial company, will lead to a remunerative business, aid that
with the wider use of wireless telegraphy, especially over the forest
and southern areas, a large increase in traffic will be recorded, and
a corresponding impetus given to the development of trade. T/ie
Times states that the foreign personnel under the Marconi adminis-
tration is limited to 20 per cent, of the total employes, and the
Marconi Co, is to advance the requisite funds for the reorganisation
of the services at an interest rate of 9 par cent. It is expected that
this advance in the first year wiQ amount to £200,000 sterling.

CONTRACTS OPEN AND CLOSED.

(The date given in parenlheset at the end of the paragraph indicate!

the ieme of the Eleotbioai. Bevikw in which the " Official

Notice" appeared.)

OPEN.

Australia.—Melbodrne.—April 27th. Victorian Rail-
way Commissioners, Spencer Street. Caostio soda primary cells,

complete (Contract No. 33,914).'

E.\TENsiON OF Date.—The Department of Overseas Trade states
that the time limit for tendering for the telephone switchboards
recently notified as being required by the Postmaster-General's
Department at Melbourne (Schedule No. 1,670) has been extended
from April 19th to May 3 Ist.*

Postmaster-General's Department, May 31st. Supply and
delivery to several States manual telegraph transmitting devices
(Schedule No. 1,680). (See this issue.)

May 2nd. With reference to the recent invitations to tender by
the Victorian Government Railways for 12 miles of two-oore,
lead-sheathed, wire-armoured 2 200 volt cable, the Department of
Overseas Trade learns from H.M. Senior Trade Commissioner in
Australia that the Railway Department is prepared to give considera-
tion to alternative offers for cab'.e with the section of each core
"0145 eq. in., in lieu of '015 as originally specified.

June 22nd. Victorian Railway Commissioners. One eleotrin

lifting magnet (capacity J ton), one 440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage
battery trucks, also battery charging equipment.

—

Heuter't Trade
Serrice (Melbourne),

Balllnrobe. — April 23rd. Electricity Supply Co.
Wiring of consumers' premises, (See this issue,)

Belgium.—April llth. The municipal authorities of

Sohaerbeek, Brussels. Supply of a quantity of electric cable.

Particulars can be obtained from the Service d'Eleotrioite, Hotel
Communale, Schaerbeek,

April 2.5th, Deputation Permanente du Limburg, For the
establishment of an electricity supply in the Genck-Hasselt-St.
Trond district. Copies of the specification and plans can be
obtained on application to 99, Rue des Flamands, Louvain, while
tenders, on special forms, are to be sent by registered post to
Le Gouverneur de la Province de Limburg Hasselt, Belgium.
May 27th. The Service d'Etudes et de Controle des Applications

de I'Electricite, 53, Boulevard du Regent, Brussels. For the supply
and installation of ten electrically operated capstans in connection
with the locks on the Upper Scheldt.

Bridgend,—April 12th. Urban District Council. Elec-
tricity Department. Oae 400-kW triple expansion steam engine,
direct-coupled to an alternator. (April Ist.)

Cardiff.—April 1 1th. Welsh National Memorial Asso-
ciation. Electric lighting plant for the Glan Ely Sanatorium.
Two 20 kW internal-combustion engine-driven generator sets,

battery charging booster, switchboard, and battery of accumulators.
(March 2oth.)

Holmfirth,—April 8th. Urban District Council. Elec-
tricity Department. Erection of additional overhead mains
(approximately four miles). (April 1st,)

Jngo-Slavia.—May ist. The Serb, Croat, and Slovene
Ministry of Public Works, Erection of a power-station, main
conductors and transforming stations in connection with an
electrical scheme at Kostolao for the supply of energy to Belgrade,
Semlin, ic*

London.—H,M. Office of Works. April 12th. Supply
of electrical labour-in-daywork in the Leeds district. (March ISth.t

L.C.O. April 18ih, 5,500 tons of standard steel girder tram-
way track rails, lipless track rails and renewable guard rails

with fastenings. Chief Engineer, County Hall, Spring Gardens,
S,W, 1,

Lowestoft.—April 18th. Electricity Department. L.p.
cable feeder pillars, joint boxes, &c, (See this issue,)

Manchester.—April llth. Direct-current switchgear, for

Dickinson Street generating station, Mr, F, E. Hughes, Secretary,
Electricity Department, Town Hall, Manchester,

New Zealand.—April 19th. Public Works Department.
H.M, Trade C immissioner has forwarded particulars of a call for
tenders for 6 000 pin insulators, suitable for a line operating at

06,000 volts bstween phases. Tenders (accompanied by deposit of
£100) to the Sscretary, Public Works Tenders Board, Government
Buildings, Wellington, Specifications may be seen at the Depart-
ment of Overseas Trada, 35, O.d Queea Street (Room 59), West-
minster, S,W,1,

Sontli Africa.—Pretoria.—May 10th. Municipality.
Switchgear. Tenders, marked " Electric Light and Power
Department, 1920 Extensions, Contract No, 5," to Deputy
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas.



Tol. 88. Ko. 2,263, APBIL 8, 1921.] THE ELECTEICAL REVIEW. 449

Farther particulars may be obtained from the general manager of

the Electric Light and Power Department, or from the consulting
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan-
nesburg.

JOHANNESBUBO. — Juae 22nd. South African Railways and
HarbDnrs. Electrification of Capetown and Simonstown and
Dnrban-Maritzburg lines : Overhead equipment of permanent way
and overhead transmission line, switchgear and aoceesories, and
traokbonds. (April Ist.)

St. Helens—April 1 5th. Electricity Committee. Supply
and erection of one double girder, hand-operated, 5 ton overhead
travelling crane. (See this issue.)

» May Ist. Electricity Department. One d.c, Swire, distribatin?
switchboard, complete with supporting steelwork. (See this issue.)

' A copy of the specifloation, ko., can be consulted at tue Depart-
ment of Overseas Trade, 36, Old Queen Street, S.W.l.

FORTHCOMING EVENTS.

CLOSED.

Australia. — New South Wales. — P.M.G.'s Depart-
ment :

—

4,000 switching cords, £1,633.—British General E eotrio Co., Ltd.
—Tenders

Victorian Electricity Supply. The Victorian Electricity Com-
missioners have accepted Messrs. Babcook & Wilcox's tender for

the construction and erection of an engine-houw at Newpirt
(Australia) power station. The jiioe is approximately £40,000,
and the work is to be finiehsd in eighteen months. This period is

longer than that specified in some British tenders, but the Commis-
sioners have given preference to Australian manufacturers. It

will be remembered that Messrs. Babcock & Wilcox purchased
twenty acres last Fsbraary at Regent's Park, New South Wales,

for the purpose of erecting a boiler-making and engineering factory

to cost £100,000, and employ ultimately 1,000 hands.

—

Renter s Trade
Seriice (Melbourne).

Birkenhead.—The Electricity Committee has accepted the

tender of Messrs. Gforge EUidge & Sons, of Birkenhead, for the

erection and completion of electricity sub-stations in Marshall
Street and Beaufort Road. £3, J 49.

Corporation :
—

Five milee of service cables, £1,'360,—Edison.Sivan Electric Co., L-A.

Halifax,—Tramways and Electri\?ly Committee. A -

oepted ;

—

Foundation work for two cooling towers at electricity works, £3,971.—
E & T. Bower.

Two penstocks tor above towers, £301.—Hum, Biker & Cl., Ltd.
S:eam piping for new boilers and the 10,000-kW set at the electrici y

works, £1,383.—Babcock i Wilcox.

Leith.—Electricity Committee :
—

Electric light instalUtion, Trinity Academy, £^98.—J. Goodall & Sons,

London. — SrEPXty. — Borough Couacil. Electricity

Department. Recommended :

—

Annual contract for cable.

W. T, H 'Diet's Telegraph Works Co., Ltd. (recommended) £28,406
Siemens Bros 4 Co., Ltd 2.^,8.^

Callender's Cable and Construction Co., Ltd 80,680

Nine other tirms were invited 1 1 tender, several tenders were incomplete,
and some firms were unable to quote.

i-mile 0225 sq. in. armoured cable.

British Insulated and Hel&Ijy Cables, Ltd. (recommended) £134

150 yds. india-rubber-covered cable.

Wm. White & Co. (recommended) £136

Mancliester.—Tramways Committee. Accepted :
—

Electricity Committee. Accepted :
—

Supply and laying of 33,0C0-V trunk-feeder cables.—British Insulated and
Helsby Cables, Ltd.

Overhead hand-power travelling crane.—Middletm Bros.
Cable.—Enfield Ediswan Cable Works. Ltd. ; JnlinBon 4 Phillips, Ltd. ;

Western Electric Co., Ltd. ; W, T, Henley's Telegraph Works Co., Ltd,

Salford.—Tiamways Committee. Accepted :
—

Stores for six months.
Lamps —T>ower and Lighting Supplies Co.
Cables and insulating tapes —L. Andrew & Co.
Dry cells.—English Electric and Siemens Supplies. Ltd.
Armature and field coils.-P. R. Jnckson it Co., Ltd.
Cable connectors.—Ward 4 Goldstone, Ltd.
Field coils and commutator spares. — Metropolitan-Vi-kera Electrical

Co., Ltd.
Carbon brushes -J. Eides.
Insulating taps and varnish.—British Insulated and Helsby Cables, Ltd.
Brake blochs —National R<4ilway and Tramway Appliances Co , Ltd,
Gear and pinion wheels,—Metropolitan-Vickers Electrical Co,, Ltd,
Electrical solder,— L, Andrew & Co,

Pbrsical Society of London.—Friday, April 8th. At the Imperial College
of Science, South Kenjington, S.W. At 6 p.m, Ord nary scientific
meeting,

Edinbnriib Electrical Society.—Friday, April 8th. At the PhlloBophloal
Institute. At 8 p.m. Eectrical questions and answers.

Junior Instltntlnn of Engineers—Friday, April 8th. At Caxton Hall,
Westminster, S.W. At 8 p.m. ijuestions and general discussion.

Association of Engineersln-Cbarge.—Saturday, .^pril 9th. At Bt, Bride's
Institute. At 7 p m. Social and dance.

Wednesday, April 13th. At St. Bride's Institute. At 7.80 p.m. Paper
on " Oil and Colloidal Fuel," by Mr. A, Arnold,

Birmingham and District Electric Club. — Saturday, April 9th. At the
Grand Hotel, Colmore Row. At 7 p.m. Paper: 'Supply of Electrical
Energy in Birmingham and District," by Mr. 1?'. Forrest.

Manchester Wireless Society —Saturday, April 9th, At the Albion Hotel,
At 7 pm, Wnist drive and dance,

Wednesday, April 13th, At the Albion Hotel, At 7,S0 p m. Ordinary
meeting.

Salford Technical and Engineering Society,—Saturday, April 9th, At
the Royal Technical CjUege, At 7 p.m. Paper on " Correct Lubrication,"
by Mr, A. B. Smith.

Institution of Railway Signal Engineers (lncorp,\—Wednesday, April 13th,
At the Midland Grand Hotel, St, Pancras, N.W. At 8 p.m. Resumed
discussion on " S jme Problems of Track Circuit Lay Out,"

Inslitotion of Electrical Engineers,—Thursday, April Hth, At the Institu-
tion of Civil Engineeis, Great George Street, S.W, At 6 p.m. Paper on
"Magnetos for Ignition Purposes in Internal Combustion Engines," by
Mr. E. A. Watson.

Informal Meeting.-Monday, April Ilth. At the Institute of Patent
Agents, Staple Inn Buildings, High Holdorn, W.C, At 7 p,m. Discussion
on "Some Characteristics and Applications of Multispeed a.c. MotorB,"
To be opened by Mr. F. Creedy.

Liverpool Sub-Centre. — Monday, April lUh. At the Liverpool
Uoiversiiy. At 7 p.m. Ordinary meeting.

Nortb-Eastern Centre.-Monday, April Ilth. At the Armstrong Col-
lege, Newcastle-on-Tyne. At 7.1o p.m. Ordinary meeting.

East Midland Sub-Centre.-Tuesday, April 12tb. At the College,
Loughborough. At B.s5 p.m. Paper on "Electric Drives lor Rolling
Mills and Colliery Winders," by Mr. H. Cotton.

North-Midland Centre.—Tuesday, April 12th. At the Hotel Metro-
pole, Leeds. At 1 p.m. Paper on "Soma Developments in Multi-Speed
Cascade Induction Motors," by Mr. F. Creedy.

North-Western Centre.—Tuesday, April 12th. At the Engineers'
Club, Manchester. At 7 p.m. Annual general meeting. Paper on " Some
Recent Developments in Sttam Turbine Practice," by Mr, K. Baumann.

Scottish Centre. -Tuesday, April 12th, At 207, Bath Street, Glasgow.
At 7. JO p.rn. Lecture on " Wireless," by Dr. J. Erskiue.Murray.

NOTES.

Tramways Committee.

Antomatic Train Control.—A demonstration was given
recently on the North Staffordshire Railway of the ' Syx ' auto-
matic electro-mechanical system of train control which has been
brought out by the W. R. Sykes Interlocking Signal Co., Ltd.
According to Engineering, the system makes use of a ramp, which
in the case of the trial equipment on the North Staffordshire
Railway is fitted in the centre of the track. A tank engine was
used for the demonstration. If the distant signal is at 'danger,"
the action is purely mechinical, tha plunger controlling the
admission of air to the train pipe and engine brake cj linders and
sounding a warning whis'.le. If the road is clear the ramp is

energised, and electricil means cause a bell to ring in the cab, and
to hold the brakes off. A re-setting valve is provided in the cab,

which, however, if the driver fastens down permanently in order
to out the apparatus out, admits tt am automatically to the steam
brake, thus preventing the driver from proceeding. No batteries

are used on the engine in this apparatus, the ramp only being
connected with a 30-volt battery cut in and out by a contact con-
trolled by the signal arm.

Electricity in the Giass ladnstry.—A contributor to

Chemical and Metallurgical Engineering describes a number
of applications of electric furnaces to processes in the glass

manufacturing industry. A 7'3-kW furnace is used for anneal-
ing glassware at a temperature of 2,000 deg. F. This furnace
is 22 in. wide, 10 ft. long, and 5 ft. high, and is of the
overhead conveyor type. In one test, several thousand goblets
were annealed, and during the test 65 of these were taken
from different parts of the furnace. Of this number 61 were
found to show absolutely no refraction of light rays, while
the remaining one had almost imperceptible refraction, and
under ordinary conditions would have been classed as first-

grade. It is stated that in a natural gas-fired oven the result

would have been the reverse. Moreover, in the natural-gas
oven glass obtains a slight blue finish, while the electrically-

annealed glass possesses a bright polish.

The work of fusing bi-focal optical lenses must be done
at a very critical temperature, besides requiring a uniform
temperature to prevent strains, and a clean atmosphere to

prevent spoiling the polished faces of the lenses being fused.

When the work was carried on originally through gas-fired

furnaces the loss was approximately '20 per cent., whereas
the average loss under electrical treatment is only from 3 to

4 per cent,

Te.sts were made to determine the practicability of using
an electric furnace i"cr vitreous enamelled kitchen ware.
Thirty-six miscellaneous pieces were fired in the furnace, and
a most careful inspection showed that the results were perfect

as to polish, absence of pitting, and general smoothness. Due
to the ease with which a definite temperature could be main-
tained it was a very easy matter to get results of the highest

order with almost no attention.
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Power Transmission from Norway to Denmark.—Ah
was mentioned a few months ajro, a Joint Committee repreaentinj,'

the Governments of Denmark and Norway has been appointed to

oonsiiitT the question of the electrical transmission of power from
the latter to the former country ria Sweden. Mr. Hjalmar Cassel,

recently disoussinsr the question in a Stockholm newspaper, stated

that the present requirements of Denmark were represented by
40,000 kW, and that this could easily be (juintupled in the future.

On the other hand. Mr. W. Borgquist, principal of the Swedish
Hydro-Klectric Administration, is reported to have stated that the

question had not yet been submitted to the Administration,
bpeakin? unoflioially, he recalled the fact that the problem haii

been discussed at a meetinjj of representatives of supply works,
held at Christiania three years a(;o, when he expressed the opinion,

from an eoonomio point of view, that it would scarcely piy to

transmit power from Norway to Denmark until the consumption
of power in the latter country had been at least doubled. Such
a scheme would be carried out sooner or later, but he doubted
whether the time had yet arrived. The project would render
necessary the adoption of a very high pressure—in Norway a

pressure of 200,000 V was proposed— and would require a consider-

able amount of capital, having regard to tha phenomena associated

with the use of high pressures, and that, too, even if the amount
of power transmitted were only moderate ; and the coal which
would be economised in Denmark by such transmission would be far

from yielding the interest on the capital expenditure. Proceeding
from the aasu mption that no other practical alternative existed than
to transmit energy ria Sweden, Mr. Borgquist pointed out that in

addition to the considerable capital expenditure for transmission
from Norway to Zealand, a large outlay would also be needed when
the promoters of the scheme extended the distribution beyond
Zealand, while, on the other hand, the possibilities of selling energy
would be inappropriately restricted if the import of power were
limited to Zealand alone. It was certainly true that about 50 per
oent. of the total power consumption of Denmark was concentrated
in Zealand, but this was only estimated at 100,000,000 kWh for

192u. The sale possibilities would be substantially increased, as

suggested by Mr. Cassel, if Denmark proceeded generally to intro-

duce electric traction on the railways and tramways, which would
hasten the execution of the scheme. In the opinion of Mr.
Borgquist, Sweden should adopt an accommodating attitude

towards any sound project which aimciat the promotion of the
supply of pawer to Denmark. A transmission line from Norway
ria Sweden would follow from Trollehatte to Oresund, the same
way as the nv.,?di8h Hydro-Electric Administration was thinking
of for the most southern link in the States electric main line

system, the first portion of which—the lines from Trollehatte to

Vasteras—would be brought into service in the present year, and
would subsequently be extended to Norrland. It would be a
natural solution, the principal concluded, if the Swedish State
took a hand in the power lines from the Norwegian frontier to
Trollehatte, and sent on the power with its projected southern
main line to Oresund, as this would open the possibility for an
extensive future co-operation between Norwegian and Swedish
installations. At the same time the possibility already existed of
delivering surplus power from Swedish hydro-electric works to
Denmark in such quantities as would at least meet a large portion
of the power requirements of Zealand.

The Batti-Wallahs' Society.—The tenth annual dinner
of the Society was held at the Holborn Restaurant on April Ist,

when the President, Mr. W. F. Ireland, took the chair, supported
by a large number of past officials and their wives. An excellent
concert, interspsrsed with toasLs, succeeded the dinner. The toast-
list, commencing with " The King," included " The Society." and
" The Ladiej and Visitors." Mr. E. Barralet became a lady and a
visitor for the time being, and responded in his inimitable style.

The concert programme was provided by Messrs. Harry Heap, E. G.
Batt, Maurice Charles, Mrs. A, J. Greenly, and Miss Amy
Ambrose.

Faraday Honse Old Students' Dinner.

—

Old students
are reminded that the annual dinner will be held at the Holborn
Restaurant (Venetian Hall) on April 15th, at 6.30 for 7 p.m.,
when Mr. C. C. Paterson, O.B.E,, will be in the chair. A record
attendance is anticipated, and early application for tickets is

desirable. A musical entertainment will follow the dinner.

Cabinet Changes.—Among the many changes in the
constitution of the Cabinet, announced on April Ist, are the
following :—Mr. F. G. Kellaway, Parliamentary Secretary, Depart-
ment of Overseas Trade, to be Postmaster-General

; Mr. Stanley
Baldwin, Financial Secretary to the Treasury, to be President of
the Board of Trade : Sir Philip Lloyd Greame, Parliamentary
Secretary to the Board of Trade, to be Director of the Department
of Overseas Trade; Sir Alfred Mond, Bart., First Commissioner of
Works, to be Minister of Health ; and Sir William Mitchell-
Thomson, Bart,, to be Parliamentary Secretary to the Board of
Trade. Mr. Illingworth is relinquishing the position of Postmaster-
General on account of ill-health.

Flnsbnry Technical College Old Students' Association.
—The annual smoking concert will be held at Anderton's Hotel,
Fleet Street, on Friday, April 22nd, at 8 p.m., when Prof. G. T.
Morgan. O.B.E., D.So., F.K.S , will take the chair. Old students
may obtain tickets, 2s. fid. each, personally, from the following
members of the Council . — Chemical—Dr. M. 0. Forster, F.R.S.,
H. F. Knight, F.I.C, ; £;tectrica!—'E. \V. Moss, A.M.I.E.E., R. P.
Howgrave-Graham, M.I.E.E. ; Mechanical —W. 0. Head, M.I.M.E,
C. F. Cleaver, M.I.A.E. ; or by post on application to the Hon.
Secretary, Mr. H. P. Guy, 209, Northumberland Park, N. 17.

The Sonoscope.—This inBtrument, with binaural attach-

ments, recently placed on the market by the Capac Co., is manu-
factured in various standard forms (while special instruments can
bi obtained to order), and is distinctly useful in locating engine
defects ; in its simplest form it comiirises a test rod attached to a
diajihragm plate fixed in a metal cone, to which are connected
tubes with ear pieces. Whilst the arrangement is, perhaps, more
partiiMilarly applicable to machinery of moderate size, its uses for

large plant cannot be ignored, and it may be noted that no sound
reaches the ear of the operator until the test rod is actually applied
to a suspected part. Testing is continued until the sound is at a
maximum, when the nature of the defect may be judged by the
user. Such features as slack b3aringa, badly-worn cam geir, Arc

,

are recorded with remarkable distinctness, whilst, at the same
time, it will hi appreciated that there is an extremely wide scop*
for the utility of the instrument in various directions associated

with th") running of marine machinery. .\11 outside noises are
excluded, and the operator can, therefore, detect with speed and
accuracy the exact portion of the plant which is giving rise to

trouble, even should the actual mechanism be out of sight. For
specially accurate work two types of Sonoscope are supplied, one
carrying independent sounds to each ear, while the other is

arranged on the binaural v>rinciple. An additional device, the
soQophone. will locate a defect if the instrument is placed several

feet away from the actual source of trouble, and should be useful

for testing Diesel machiaery.

—

Mutor Shiy.

Belgian Supply Charges.—Some time ago a number of

Belgian supply companies, each holding concessions in various
towns or districts, approached the Government with a view to

securing permission to raise prices for supply in accordance with
one of the sections of a law passed in October, 1919. A Tech-
nical Committee w£is appointed by the Government a year ago to

investigate the applications, and the repirt of the Committee was
recently published. The first question examined by the Committee
was whether the financial charges now borne by the com-
panies exceeded those which could have been normally foreseen

when the concessions were granted, and whether the increase in

expenses had been compensated b? a growth in the profits. The
report states that the enormous advance in the cost of raw materials,

labour, cScc, as a result of the war, could not have been predicted,

and the expansion in pr.ifits by no means equalised the augmenta-
tion in the working expenses. Having reiched this conclusion, the

Committee next dealt with the question what the charge should
be for electrical energy, sold by meter for lighting purposes
from steam power stations, if the pre-war rate was 50 centimes
per kW-hour. The Committee put forward formula- for calculating

what present charges should be for lighting and power purposes
from steam power stations and hydro-electric works existing prior

to January 1st, 1917, while other arrangements were suggested for

generating stations estaWyahed since that time. The report recom-
mends that the prices shriuid be revised twice a year, in accordance
with the average price of a specified quality of coal used by the

State Railways, and a Royal Decree was recently issued authorising
the increases in charges proposed by the Committee.

The British Association Meeting.

—

For the meeting of

the British Association, which will take place at Edinburgh on
September 7th-14th, the following presidents of Sections have been
appointed :—Section A (Mathematics and Physics). Prof. 0. W.
Richardson ; B (Chemistry), Dr. M. 0. Forster ; C (Geology).

Dr. J. S. Flett ; D (Zoology), Mr. E. S Goodrich ; E (Geography),
Dr. D. G. Hogarth ; F (Economics), Mr. W. L. Hichens : G (Engi-

neering), Prof. A. H. Gibson; H (Anthroxilogy), Sir J. Frazer
;

I (Physiology), Sir W. Morley Fletcher ; J (Psychology). Prof.

C. Lloyd Morgan ; K (Botany), Dr. D. H. Scott ; L (.Education),

Sir W. fl. Hadow ; M (Agriculture), Mr. C. S. Orwin. Among the

subjects of general interest which are being arranged for discussion

at j)int sectional meetings are the age of the earth ; biochemistry
;

vocational training and tests ; the relation of genetics to agri-

culture ; the proposed Mid-Siotland Canal; and the origin of the
Scottish people. The President of the Association, Sir Edward
Thorpe, will deliver his address at the inaugural meeting on
Wednesday evening, September 7th.

—

The Times.

The A.O.E.C.—The annual general meeting of the

Association of Officers and Staff Members of Electricity (Power and
Supply) Companies of Great Britain was held on Monday, April

4th, at the Caxton Hall, Westminster. Sir Alex. B. W. Kennedy,
F.R.S

,
presided.

The Repjrt of the Executive Committee for the year 1920 showed
that little had occurred of moment to the Association. On the
opening of the Inquiries by the Electricity Commissioners, the
Committee took action to safeguard the interests of members in

connection with the superannuation schemes, ^ic, authorised by
the Act of 1919, pressing for uniformity throughout the country,

and for terms not less favourable than those applicable to the

Civil Service. When the formation of .loint Electricity Authorities

takes place, the Committee will take further steps to secure pro-

tection for the members in accordance with the Act, The state-

ment of accounts shows a credit balance of £338. Proposals for

the amendment of the constitution of the Association were
circulated with the report.

The report and accounts were adopted, and Sir Alex. Kennedy
was re-elected president with enthusiasm. The Executive Com-
mittee was re-elected en liloc, as well as the hon. treasurer, Mr. F.

Wood ; the hon. secretary, Mr. O. M. Andrews : and the auditors,

Mr. W. E. Rowland and Mr. A. W. Price. The revised constitution

was then discussed, slightly amended, and adopte 1. The meeting
concluded with votes of thanks to the president, hon. secretary,

and other officers.



Appointments Vacant. — Instructor in oxy-acetylene

sud electrical welding in works department of the Lougliborough
Oollegre : traffic manager for the Calcutta Tramways Co., Ltd.

;

distribution engineer (iiSSl). for the Sunderland Corporation Elec-

tricity Department ; telegraph engineer (£ 180), for the Govern-
ment of the Gold Coast. See our advertisement pages to-day.

Electrical Trades Benevolent Institution.—A smoking
concert, which was organised by the Local Advisory Committee
for Manchester and District Electrical Trades Benevolent Institu-

tion, was held at the Albion Hotel, Manchester, on Friday evening,

April 1st, and over 200 were present. An excellent programme
had b;en arranged by Mr. W. J. Smith, the energetic secretary of

the Committee, who also accompanied the songs. The artistes

were :—Mr. Peter Wood, Mr. Claud Ratcliff, Mr. Arthur Giddons,

Mr. H. A, Palmer (entertainer), Messrs. Wilks and Simmonds
.(humorists). Mr. J. A. Robertson, the engineer of the Salford

Corporation, who is chairman of the committee, presided. In the
course of the evening, Mr. Robertson pointed out that the main
object of the smoking concert was to induce some of the very large

number of tho le in Manchester who were qualified to become members
to join the Institution. He expressed the hope that in view of the

fact that there were more people on the staffs of the electrical firms

in Manchester than in any other town, the number of members
joining the Institution from that district would be greater than all

those at present included in the list of members. He afterwards
called upon Mr. F. B. 0. Hawe', honorary secretary of the Institu-

tion, who gave a short address on the object and operations of the
Institution. Those present were enthusiastic in their desire to

support the Institution, and a considerable number of new members
joined.

The annual general meeting wQl be held on Monday, 25th inst.,

at 2 30 p.m., at the offices of the Cable Makers' Asaociation, Sardinia
House, Sardinia Si rest, W.C. 2, to receive the report of the Com-
mittee of Management, and to pass the accounts and balance-sheet,

and to consider proposed alttrttions in the rules.

Service Notes.—It is intimated that full accountant
responsibilities are to be ta^en over by officers in charge of wireless

stations at Malta and Ceylon, including the payment of persi>niiel.

Warrant telegraphist, J. J. Cook, has been appointed to the battle-

ship Barham, and warrant telegraphist, C. C. Nash, to the Signal
School at Portsmouth.

Creeping of Electrolyte In Storage Battery.—Mr. E. S.

Bixter, in a contribution to Power, statts that recently his

attention was callel to what seemed to be a cracked or leaky jar in

a set of stora^ e batteries. The faulty cell happened to be the first

one on the positive end. Xo ccack or any other spot that the elec-

troyte could leak through was visible. The sand round the jar

was very damp, and the electrolyte low in quantity and in specific

gravity, owing to the frequent addition of water to make up for the
leakage. A new jar was procured, and after testing it thoroughly
for leaks and equalising the electrolyte among all the jars in order

to get correct specific gravity, the battery was given a charge. But
this did not remedy matters ; the electrolyte kept going down in

the same jar and only in that one, and the sand around it was as

moist as ever. Upon examining the cell closely, it was observed
that the jar was wet all over the outside, and it was concluded that
some form of creeping was takii g place. So the plates were
raised, thoroughly dried and the connecting strap cleaned, also the
edge and outside of the jar, after which the cmnecting strap was
covered with vaseline down to within one-half inch of the top of

the electrolyte ; and the leakage ceased. It seems evident that the
electrolyte by some means was being carried up over the plate
terminals, and from there to the outside of the jar, by what seems
to be a form of creeping or capillary action.

Fnel Oil Ignited in the Economlser.—A certain plant
contained three Stirling boilers, with a 0'2-in. draught and burning
crude oil, using four burners under each boiler. The load had been
very heavy for some hours and the fireman was not an expert on
oil burning. So when the demand came for more steam, he
simply fed more oil to the fires and did not notice that they were
smoking, and not burning the oil completely. A good deal of un-
bumt oil was carried off with the gases and lodged in the
economiser, where it finally caught fire and made a fierce heat,

practically making a boiler of the economiser. As the economiser
relief valves were set 3 lb. higher than the safety valves on the
boiler, the steam was forced through the feed lines into the
boilers. The feed pumps were running at the time, and we let

them run, and as the valves were blowing we put out the fires by
shutting off the oil supply. The trouble was soon over, because
the fire burned itself out in the economiser chamber. As there
were two 5 O-kW turbines running at the time, it was not over an
hour before the burners were all lighted and the boUers steaming
as if nothing had happened. I do not suppose there is in this any-
thing new to engineers or old firemen, but it may be of some good to
young engineers and firemen who have not had such things happen.

If the engines are running, do not shut them down ; let them
run. Do not stop the feed pumps and do not close the stack
dampers, as this is likely to cau^e an explosion which will destroy
the economiser walls and do other damage, such as breaking steam
pipes and endangering life with flying brick. There is nothing
thit can be done to put the fire out in the economiser, at least not
in the one I am speaking of ; and as they are all on the same line

of engineering, there will be but little difference in any of them.
Watch the water in the boilers closely. When you put out the

burners, the water may drop out of sight in the glass in water-tube
boilers. Do not get excited ; keep cool, and know why you do
anything and what the consequences will be before you do it, not
after, as it will then be too late.—Fred. E. Cupper in Power.

Amplifying the Optophone.—In a letter to Nature, Mr.
A. A. Campbell Swinton recorded some experiments that he had
recently been making on the application of a thermionic amplifier
to increase the volume of the sounds produced by Dr. Fournier
d'Albe's optophone, so as to render the sounds audible to everyone
in a room without the necessity of each listener being furnished
with a separate telephone receiver. The optophone was recently
fully described in our pages. The experiments were carried out at
the instance of Mr. J. M. McCarthy, who is teaching blind soldiers

to read with the instrument, and who asked Mr. Campbell Swinton
whether it would not be possible to magnify the sounds sufficiently

to enable a class of a dozen or more to hear them simultaneously.
The amplifier found to work best, out of several that were tried,

was an audio frequency one with thrre " R " valves, transformer-
coupled, of the French military type. This was used with a
Brown loud-speaking telephone with considerable success. The
best results were obtained when the optophone was arranged fcr

what is technically known as " black sounding."
In the following issue of our contemporary. Dr. E. E. Fournier

d'Albe stated that experiments had been made with a Marconi
three-valve amplifier and an S. G. Brown loud-speaking telephone,
the sounds reproduced rendering ordinary printed matter "legible"
to several blind pupils in a room.

In the same issue, Mr. J. W. French, a director of Messrs. Barr
and Stroud, Ltd., wrote that amplifiers had been tried in conjunction
with the instrument a considerable time ago, but it was thought
that the complexity due to the addition of the amplifier was not
justified.

French Tidal Power. — A statement on the utilisation

of tidal energy made in the Senate by M. Le Trocquer, Minister of

Public Works, has evoked considerable interest. A Commissirn
was appointed two years ago to consider how France could utilise

what the Minister termed " the blue coal," and according to M. Le
Trocquer, the commission is on the verge of solving the problem.

Up to now, he said only very moderate results had been obtained
from the system of constructing artificial reservoirs in the sea by
means of barrages, and utilising the emptying of such reservoirs

for the production of power, the lack of success being due to the
inconstancy of the power obtained. The idea was, therefore,

conceived of having recourse to a series of interconnected reser-

voirs, acting as regulators, which would permit of a fairly constant

supply of power being obtained at any period of the tide.

This was not all, however. It remained to find a type of

turbine to work in, and res st the action of, sea water. A competition

was therefore opened. "This has ended favourably," declared the

Minister, " and the prize has gone to a French firm. Under theee

circumstances, manufacturers are now considering the practical

carrying out of the project. We have had applications for con-

cessions, and soundings are at present being made with a view to

using the estuary of the Ranee. I, therefore, see no objection to

the necessary credits being made the subject of a special Bill, to

which I hope Parliament will give a good reception."

—

Hfuter'x

Trade Service (Paris).

Light as an Aid to Publicity.—An interesting dis-

cussion on the above subject was held on February 24th, by the

Illuminating Engineering Society. The proceedings were opened

by two pipers, one on "Show-Window and Spectacular Lighting,"

by Captain E. Stroud, and the other, " Illuminated Signs," by Mr.
E. C. Leachman. Captain Stroud again repeated the protest

against the indiscriminate use of gasfiUed lamps in shop windows,
pointing out that, apart from the bad effects of the glare of this

kind of lighting, generally 60 per cent, of the light was wasted.

This led to the discussion of the correct type of reflector to be

employed with these lamps. Often reflectors were used which
although eminently suitable for vacuum lamps, were totally useless

for the gasfiUed types. The best effects could be obtained by
placing lamps with suitable reflectors near the window-glass at

the top of the window. The units should be entirely concealed

from view—not merely from distant vision, but invisible at close

quarters. Owing to the varying nature of goods to be displayed,

it was impossible to formulate any rules regarding intensity of

illumination, &c. ; the position of the shop was also an important
factor, with considerable variation. The author criticised the

methods usuaUy adopted for lighting the stands at exhibitions

where each exhibitor was permitted to be a law unto himself.

Mr. Leachman's paper dealt with the use of illuminated signs

on small and large scales, as well as other methods of advertising

out-of-doors by means of electric lighting. In Mr. Leachman's
opinion, every street corner should bear an illuminated direction

sign, and every business house should bear its name as plainly at

night as in the daytime. Public lighting would thus be aided, if

the work was properly executed, as the distances between street

lamps made a semi-dark portion inevitable. The author's remarks
upon the designs of flashing and other large electric signs made it

plain that there was a great deal more in the art than met the

eye. The effect of distance had to be studied carefully ; the choice

of lamps and the method of arranging them to give the best results

at all distances required much thought and experience. The
possibilities of flood-lighting for illuminating large posters was dealt

with, as well as the system of lighting transparencies by means of

lamps fitted in the rear of the advertisement. Mr. Leachman also

criticised exhibition lighting, and suggested that each section

should be illuminated distinctively in colour, in order that the
visitor might be able to pick out any particular section by a glance
at a colour key. Each stall should bear an illuminated number,
and regulations should be framed to prevent an exhibitor's lighting

spoiling a neighbour's exhibit.
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Overseas Aati-Alrcraft Searchlight Sections RennloD. —
The annual dinner of officers of the Overseas Anti-Aircraft Search-
lifrht Sections, R.E., was held on April Ist, at Fraacati's Restaurant,
Lieut.-Colonel W. C. H. Pilchard, D.S.O., R.E , bainR in the chair.

About 20 officsra attended, and a very pleasant evonini; was spent.
It was decided to hold the next dinner in April, 1922, and the
undermentioned joint hon. secreta.ies were appointed to make the
necessary arrauprements. Capt. D. R. I' trench- Mullen, R E., Anti-
Airjraft Searchlifrht and Sound Locator School, Gosport, Haute

,

and Mr. K. L. Wood, !»."), Silisbury House, I'msbury Circus, E.G. ?.

It is requested that all officers who di 1 not receive a communica-
tion conoerninp: the recent dinner should forward their addresses to

one of th) above-mentioned gentlemen.

Electric Vehicles In Italy.—The shortage of motor fuel

during the war has brought about a considerable uie of electric

truoking vehicles in Milan (Italy), more particularly for heavy
work. Although under normal conditions petrol will not continue
at its present price, it will always be high iu Italy, and the cost of
electricity ia comparatively low. The cities of the Po valley are
level, and the roads good. There is one electric garage in Milan
which operates electric 'buses for all the hotels and also a regular
express truck service batween Milan and Bergamo. This concern
ia organising a corporation to manufacture and handle electric

vehicles.

—

Soientific American.

INSTITUTION NOTES.

Institute of Metals.—The Autumn m:eting of the Institute

will be held in Birmingham, on September 2l8t 23rd. The
arrangements for the meeting are in the hands of the committee
of the Birmingham Section of the Institute, of which Dr. H. W.
Brownsdon, M.Se. (Member of Council) is chairman. The pro-
gramme will include a reception by the Lord Mayor of Birmingham,
visits to the University and works in the neighbourhood, as well aa

excursions in the locality. Persons desirous of attending the
Birmingham meeting aa members of the Institute should obtain the
necessary application forms from the Secretary, Mr. G. fchaw Scott,

M Sc, The Institute of Metals, 36. Victoria Street, London, S.W. 1,

before April 20th, when a ballot for the election of members will

take place. The Eleventh Annual May Lecture is to be delivered
at the Institution of Mechanical Engineers, on May 4th, by Prof.
T. Turner, M.Sc, A.R.S.M., the subject of the lecture being" ' The
Casting of Metals."

Incorporated Municipal Electrical Association Major H.
Richardson, President I M.E A., informs us that the following
papers are to be read at the Annual Convention of the I.M.E.A., to

be held in Dundee during the week commencing June 13th :

—
(1) ''Financial and Business Asps ota of Electricity Supply," by

Mr, E. Cross (Rotherham), and Mr. C. W. Chirleaworth (Electricity
Supply Department, Wolverhampton).

(2) "Modern BoilerHouse Practice," by Mr. Divid Wilanu
(Measra. Bibcock & Wilcox, Ltd ), and Mr, W. M. Miles (Electricity

Supply Department, Sheffield).

(3) '' State of the Electricity Supply Industry after the War," by
Mr. I. V. Robertson (B.E A.M.A.).

Physical Society of London.—At a meeting to be he'd this

afternoon (April 8th) at the Imperial College of Science, the
following papers are to be read :

—
'' A New Registering Microphcto-

meter," by Dr. W. J. H. Moll, University of Utrecht ;
" The

Examination of the Structure of Crystals in the Form of Powder
by Means of the lonisation Spectrometer," by Prof. Sir VV. H.
Bragg, K.B.E., F.R.S

,
and "A Balance Method of Using the Electro-

meter for the Meaaurement of Power," by Mr. Hubert Parry.
Belfast Association of Engineers.—The annual general meeting

of the Association was to be held yesterday, when elections to
office for 1921-'i2 were to be made. The nominee for the position
of President is Mr, Silk, A,M I,C,E., M.LN.A.

Manchester Wireless Society On March 17th at the College
of Technology, and March 24th at the Headquarters, Albion Hotel,
Manchester, the President, Mr. J. HoUingworth, M.A., B.Sc, (Eng.),
delivered two lectures on "Direction Finding." The aim of
directional wirelesa was explained both as regarded position finding
and the reduction of interference between wireless stations. The
theory and means of obtaining directional effects were ahown by
reference to the earliest and the modern systems, and by means of
many diagrams and his own direction-finding apparatus, the
lecturer demonstrated the practical working of the suaject.

Institution of Electrical Engineers.—The following is a list of
the Council's nominations for election to the Council to fill the
vacancies which will occur on September 30th nsxt :

—
President (one vacancy),— J. S. Highfie!d.

Vice-Presidents (two vacancies).—Prof. E. W. Marchant, D.Sc,
C. C. Paterson, O.B.E.

Hon. Treasurer (one vacancy).—Sir James Devonshire, K,B.E,
Ordinary Members of Council. Members (four vacancies).—S,

Evershed, A. L. C. Fell, C.B.E, H. E. Brien, D.S.O,, A. Page, T.
Roles, Captain H. J. Round, M,C

Aes'cia'.es (two vacancies).— Sir Andrew M. Ogiivie, K.B.E.,C.B.,
A. W, Tait C.B,E

Theae membiis, together with those remaining ontheCouncil, will,

if elected, represent the various branches of the electrical profession
as follows, the names of tho£e now nominated being indicated by
italica :

—

Educational.—Dr. W. H. Ecoles (Vice-President), Dr. E. 11.

Marchant (Vice-President), Dr. A. Rueaell.

Manufacturers and oontraotorg.—(a) Traotion, light, and power :

H. J, Cash, J. R. Cowie, S. Erernhfd, E. A. Gatehouse ; (A) Cables ;

P. V. Hunter, C.B E., B. Welbourn
; 0) Telegraphs and tele-

phones . F. Gill, O.BE.
Traction, light, and power.—(a) Companies (excluding railways) ;

Sir J. J)erim.ikire (hon. treasurer), A. H. W. Marshall, .1. W.
Tuit. CUE, P. D. Tuckett, C. Vernier; (A) Local authorities:
8. E. Fedden, A. L. C. Fell, C.B.E.. T. Il,<le» ; (<•) Railways:
H. E. O'flrien, 1) S.O.

Consultants.—A. A. C. Swinton, F.R S. (Vice-President).
Telegraphs and telephones (excluding manufacturers).—Sir 'W.

Noble Cii/itain II. ,/, Rninid, M.C.
Miacellaneoua (f e,. Law, Government departments, other than

Post Office, electro-chemistry, research, kc ) — .Sir A. M. figilrit,

h'./i.R. C.B.. A. Page. C C I'.itcrmn, (t B.E. (Vice-President)
Paisley Association of Elccirlcal Engineers.—On April istthe

aTinual smoking concert was held. Mr, W. R. Bruce, the President,
who presided, said that the memb rship had increased very con-
siderably during the past session, and the same could be aaid
regarding attendance at meetings. Prizea were presented to
apprentices for papers read during the session, and an excellent
concert programme was listened to.

Institute of Marine Engineers. -The annual report shows that
the membership has increased from 2,052 to 2 376.

OUR PERSONAL COLUMN,
The Editors invite electrical engineers, whether connected with the

technical or the commercial side of the profession and industry,

also electric tramway and railway officials, to heep readers of the

Electrical Review potted as to their morements.

The recommendation of the Blackpool Corporation Staff Salaries

Committee to increase the salary of Mr. C. Furness, the tramway
manager and electrical engineer, from £1,250 to £1,500 a year
has been rejected by the General Purposes Committee, aa it con-
aiders the time inopportune for any increases of salary to officials.

In a letter to the Tramways and Electricity Committee, it ia stated,

Mr. Furness had assessed the value of the dual appointment at

£2,010 a year, and had suggested £1,800 as a reasonable salary.

Two years ago the salary was £900, but the Corporation has since

taken over the Blackpool and Fleetwood Tramroad undertaking.
Sir Jame.s Kkmnal. managing director of Messrs. Babcock and

Wilcox, Ltd , was received in audience by His Majesty the King of
Spain on completion of the Spinish branch works of the Babcock
and Wilcox Co., which will employ from 2,000 to 3,000 people on
locomotive conatruction under the direction of an Engliah staff.

—

The Time.':.

Messrs. Handcook & Dykes, consulting engineera, of 11, Victoria

Street, Westminster, S,W. 1, announce that Mr. H. W. Handcock,
who has for several years past taken little active part in the work
of the firm, retires altogether ai from March 3l8t, 1921, thus
terminating a partnership of ov'er 27 years. The firm will be

carried on as hitherto, under the old name, by Mr A. H. Dykes,
assisted by Engineer-Lieutenant W. T. Townend, R N., and the
existing staff.

Mr. E. H. Bennett has been appointed manager of the States
Telephone Department, Guernaey, in tha place of the late Mr. R.

McLean. For the last seven years Mr. Bennett has been engineer
to the Oriental Telephone Co. at Singapore.
Mr. V. H, Ceuikshaxk has resigned his position as station engi-

neer on the staff of the Poplar Borough Council electricity depart-

ment, and has joined Messrs. E. Downtoa & Co., Ltd., mechanical
and electrical engineers, of 69-71, West India Dock Road, Poplar,

E. 14.

After being in the service of the British Insu'ated & Helsby
Cable Works 35 years, Mr. John Beard, upon leaving the firm,

was presented with a set of cutlery, an inscribed clock, a pair of

bronzes and a suit case.

Mr, R, L. Dawn, senior partner of Messrs. Diwn & Co., one of

the rising Indian firms, has baen elected an additioaal director on
the board of the East India Electric Supply and Traotion Co., Ltd.—Indian Engineering.

Maidstone Town Council has increased the salary of the electrical

engineer from £791 to £835 per annum, in accordance with the
salary acale of the Associated Municipil BUectrical Engineers,

Mr, R. Line, A.M.IE.E,, is now engineer-in-charge of the

municipil electricity department at Simla, in succession to Mr.
Milne, who resigned the appointment to take up the position of

electrical adviser to the Punjab Government.
Mr. Walter Rutherford, whose res gnation as joint managing

director of the English Electric Co., Ltd., was recently announced,
has bten elected a director of the Calcutta Tramways Co., Ltd.

NEW COMPANIES REQISTERED.

Eniergo Economic Lamp Co., Ltd. (173,830).—Private
company. Rcgislv-red March 21th, Capital, fl.OOO in £1 shares. To acquire
tlio undertaking of the Etnergo Co., together with the trade mark " Emerge,

*'

and to carrv on (he business of manufacturers of and dealers in electric lamps.
< h-ctric light bulbs and fittings and accessories, engineers. &c. The Brst

directors are ; H. R, Prosser, \Voodstock, Poplar Road. Kings Heath (director,

I£tna Lighting S: Heating Co., Ltd.); E. T. Phcils, 92. Newhali Street.

Birmingham; W. S. Melling. S9. Alcestea- Road. Moseley, Birmingham; E. T.
Cruise, Imperial Stores, Wills Street, Smethwick; H. L. Denston, 48, Hawkes
Street, Small Heath, Birmingham. Secretary : H. L. Denston. Registered
office : 45, Ncwhall Street, Birmingham.
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Manchester Electrical Maintenance Co., Ltd. (173,969).—

-

Private company. Registered March 31st. Capital, £1.000 in £1 shares. To
carry on the business of electrical, mechanical, and sanitary engineers, &c.
The first directors aie; \V. Fazackerlev, 5j. Guildford Road. Levenshulme,
Manchester; D. Foole. 15, I3ristowe Street, Drovlsden, Manchester; H. Ren-
shaw. 3. Central Road. Gorton; \V. Wolfenden, 12, .Mattison Street, Openshaw.
Registered office: 18:i, Stockport Road. ArdA-ick. .Manchester.

Globe & Simpson, Ltd. (173,934).—Private company. Re-
jjiFlered .March iSlth. Capital. £2.000 in £1 shares. To take over the business
of electrical equipment engi^iei-rs carried on by R. C. Globe and T. W. Globe
at Burgess Street, Barker's Pool. Sheffield, as "Globe & Simpson." The
first directors are: R. C. Globe. 33. O.-cford Street. Rotherham; T. W. Globe.

33. Oxford Street. Rotherham; S. Higgs. 171. Bagley Road. Sheffield. T. VV.

Globe is permanent, subject to holding £260 shares. Secretary : J. \V.

Collier. Registered office : 32, Burgess Street, Barker's Pool. Sheffi'eW.

C. T. Briscoe & Son, Ltd. (173,926).—Private companv.
Registered March 2lith. Capital. £5.000 in £1 shares. lo acquire the business
carried on at Blackburn as " C. T. Briscoe & Son." to adopt an agreement

« with C. T. Briscoe, .\. E. Briscoe, and G. H. Officer, and to carry on the
business of electrical engineers and contractors. &c- The first directors are :

C. T. Briscoe, Yarlsber. Second .\venue. South Shore, Blackpool, electrical

engineer; A. E. Briscoe, lb'. Strawberry Bank. Blackburn, electrical engineer;
G. H. Officer, m. Lvnwood Road. Blackburn, electrical engineer. Solicitor :

H. A. Smitton, S. Richmond Terrace. Blackburn.

Reversible Marine Engines, Ltd. (173,897).—Private
company. Registered .March 24th. Capital. f2..5O0 in £1 shares. To adopt
an agreement with R. Brennan and J. O'Connor, to develop and turn to

account the inventions of the said R. Brennan relating to rotary engines,
pumps, and the like, and to carry on the business of marine, electrical,

hydraulic, and mechanical engineers,' &c. The first directors are: J. O'Connor.
50. Izani Road. Be.\lev Heath. Kent (managing director); R. Brennan. 24.

Queen's Road. Erith.
' Kent, Secretary : T. Claremont. Registered office :

27-28. King William Street, E.G.

F. Patrick, Ltd. (173,905).—Private company. Regis-
tered March 24th. Capital. £15,000 in £1 shares. To take over the business
of an electrical and mechanical engineer and tool maker carried on bv F.

Patrick at Penraevon Place. Meanwood Road. Leeds, as " F. Patrick." The
permanent directors are: F. Patrick, 26, Delph Lane, Leeds; T. H. Breed.
Wood Nook. Meanwood, Leeds. Secretary : A. Hodgkinson. Solicitor. B. B.

Burrows, Basinghall Square, Leeds.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

R. W. Crabtree & Sons, Ltd.—Charge on various proper-
ties in Leeds and London (subject to prior charge) and company's undert:iking

and other assets, present and future, including uncalled capital, dated March
9th. 1921. to secure all moneys due or to become due Irom company to

Lloyds Bank.

Implitico, Ltd.—Return dated December 20th, 1920.
Capital. £3.00*1 in £1 shares. All shares taken up. £3,000 paid. Mortgages
and charges : Nil.

Vulcan Arc Welding & Transport Co., Ltd.

—

Debenture
dated .March 1st. 1921, to secure £643. charged on the company's undertaking
and properlv, present and future, including uncalled capital. Holder ; T. .\.

.Vorris, 79, "Seabank Road, Wallasey.

CITY NOTES.

Britiih

Aluminium
Co., Ltd.

The annual meeting was held on March
31st at Winchester Hou.se. E.C. Mr. A. W.
Tait, C.B.B,. who presided, said that the
trading protit for the year was ^373.779,
an increase of £81.000. That substantial

increase in profit was undoubtedly a satisfactory one, but the
year 19"20 was an exceptional one. particularly in the motor
trade, which was a large user of the metal both in ingot and
manufactured forms. Those conditions applied not only to

this country, but throughout the world generally. The year
started with a very strong demand, and he thought it was
fair to say that, notwithstanding the large increa.se in the
production capacity of aluminium in several countries, the
demand for the first half of the year could not be met. In
consequence of financial stringency, caused largely by over-

speculation in all commodities, there was a sudden falling off

in business in .-August and September last, and the motor
trade was placed in a very serious position, owing to the large

stocks which it was carrying and had on order, and the
almost wholesale cancellation of contracts for the delivery of

cars. The Eastern trade, for which there was a very large

and insistent demand for manufactured metal in the beginning
of 1920. also fell off in a striking manner towards the end of

the year. Consequently, although all the works had been
operated to their full capacity during the wliole of the year,

and a record output obtained, and the sales effected were
the largest in the history of the company, it was necessary to

make radical alterations to meet the changed conditions, and
to prevent accumulation of stocks. Substantial reductions in

output were made as from the beginning of the year at all

their production works, and also at their rolling mills, and
he was afraid that this programme, which necessitated the
discharge of a considerable number of their employes, could
not be altered until there was a general revival in the in-

dustry. Tlie company took over all the stocks of aluminium
in the bands of the Government, and it had been successfully
disposed of without creating any disturbance in the markets.
Reductions had been made in the 'price of ingot and manu-
factured metal since the beginning of the year in order to
encourage demand. The immediate future was. however,
somewhat uncertain, and the industry would necessarily take

some little time to get back to normal. There were signs that
the worst period of depresrim might shortly be over, but
it was essential that they placed themselves in a position to
meet foreign competition, particularly from Germany, which
arose largely on account of the present exchange position of
that country. That could only be done by reduction in costs
and by greater efficiency in production. .4 great development
of the industry lay in the investigation and application of
suitable alloys in the motor trade and in general engineering,
apart from uses in certain other industries. There was also
the development in the electrical industry, where there was
a large field, but that had been somewhat retarded by the
war and the inability during that period to supply the demand.
In domestic utensils there was a large and growing market
all over the world, particularly in the East. It was. there-
fore, evident that when the present period of depression was
over, which was to a great extent the result of financial crises
and high prices, trade should resume its normal progress
under more healthy conditions, and the field for development
in their particular industry was. in his opinion, large. It
was. therefore, necessary to look ahead if they were to par-
ticipate in that development as and when it arose, and. as
the industry very largely depended upon the generation of
electricity at the lowest possible figure, the board had again
decided to approach Parliament in the hope of obtaining the
powers which they previously apphed for in 1918. and which,
although they received the approval of the Board of Trade
and the Ministry of Munitions, could not be proceeded with
on account of opposition which arose in the House of Lords.
In order to meet that oppo.sition. which was largely of a local

character, the scheme had been somewhat altered and im-
proved, and in consequence, it had now the strong support
of the local authorities, the public, and the proprietors in-

terested. He was pleased to say that the Bill had passed its

second reading in the House of Commons, and it was hoped
that the committee stage would be reached next month. If

an Act was finally obtained, the powers would be granted to

a statutory company which would, to all intents and purposes,
be under the auspices of that company. It was not proposed
that work should be proceeded with until the position of the
industry and the general conditions of finance justified it.

Considerable time would be given under the Act. if it was
granted, before it was necessary to prtx'eed with the work,
and. in any event, there was no intention of the board to
invest any large portion of the company's resources in the
scheme without the consent of the shareholders. It was.
however, important to the company that this large water
power, located so near to their existing works at Kinlochleven.
should be obtained for the industry, and for the development
of other local industries which it was hoped might be estab-
lished in the district. .\s to the Orsit-res power scheme in

Switzerland, certain further work had been carried out. and
the construction of the tunnels, intakes, and penstock had
now been practically completed. Owing, however, to the
present uncertainty, it was not proposed to proceed further
with the work in the meantime, and that delay would probably
he of benefit to the company, as it was reasonable to assume
that the cost of pipe lines and the erection and equipment
of the power house and factory could be carried out at con-
siderably lower cost later on. Having gone through the
figures in the balance sheet, the chairman said it was satis-

factory that thev had been aide to pay a dividend of 10 per
cent, upon the increased amount of capital while maintaining
the appropriations to depreciation and reserve accounts at
practically the same figure. The liquid resources of the com-
pany .showed that it was in a strong position, although the
industry, in common with nearly every other industry in the
country, was passing through a period of acute depression.
Undoubtedlv that period had to be encountered sooner or
later, and it was probably better that it should happen now,
so that there might be a quicker return to normal conditions
and real value. It was a healthy if uncomfortable process,
and one which the companv could face with equanimity.
.A.lthouch the immediate conditions were unsatisfactory, there
were siijns that the worst period was passed, and he honed
it would not be very long before there was a distinct revival
in the industry.

T.ieut.-Col. S. H. Pollen. C.M.G.. seconded the motion,
which was adopted without discussion.

The directors report that the profit avail-

.Metropolitan. able for the year 19'20. including the
Vickers EIec= balance of f51.0S9 brought forward.

trical Co., Ltd. amounts, after nroviding for taxation,

to £3.59.580. which has been appropriated
as follows : To special depreciation of plant, machinery. Ac..

£35.000: general reserve. £100.000: dividend on preference and
ordinary shares at 8 per cent, and 12i per cent, respectively,
less income tax. £16.5.7.56: balance carried forward. £.58.824.

Notwithstanding the difficulties attendant on production dur-
ing the period covered by the accounts, the directors are
pleased to be able to present an improved position as compared
with the previous year. During the year 32.866 preference

_

shares have been converted at various dates into 65.732 ordi-

nary shares, and an application for a quotation of the latter is

now before the Stock Exchange, as henceforth they are in all

respects identical with the ordinary shares now quoted. The
total conversions to December 31st. 1920. amount to 42.952

preference shares ipto 85.904 ordinary shares. The option of
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cunvcrsiou expires on April 14tli next. Ihe directors announce
the resignation ot bir ii.. \'. lirJey, and tliey have elected Su'

J'rancis 11. Barker to the vacant pu.'-ition ol vice-chairman,
bir \ iiucnt C'aillard. D.l... has been appointed on the board.

The annual meeting was held at Man-
British Engine chesler on April J.st. The chairman (Mr.

Koiler and Ji. C. Longndge) said that the volume ol

Mecincul imsiness unaertaiiou la.st year exceeded all

Insurance previous hgurcs. ilic premiums and fees

Co., Ltd. amounted to .i'J9U,79'J, against £208.970
in lyii), and it was gratilying to find

that the growth was well spread as between insurances on elec-

trical plant, boilers, engines, lifts, cranes, and special inspec-

tion work. The race between premiums, and claims and
expenses had continued unabated; and expenditure had pro-

gressed more rapidly than the receipts, with the disappoinling
result that tor the sixth year in succession there had been
a shrinkage in the ratio of trading prolit, which had fallen

from 15.0 per cent, in i'J14 to -l.S per cent, in I',)20, as would
be seen from the following hgures : Premiums and fees, 1914.

.flJ2,46j; 1920. £290.799. Claims, expen.ses. and provision

for unexpired liability, 1914, ,-£94,933; 1920, £276,815. TVading
profit, 1914, £f7,.332; 1920, £13.984. Ratio to income from
premiums and fees, 1914, 15.5 per cent.; 1929, 4.8 per cent,

i'he company's charges had necessarily been increased with
a, view to recovering the enhanced working costs, but the
company had been resolutely opposed to hxing rates oi pre-

mium which would yield unUue iiroht. Examining more
closely the reasons leading to the expenditure exceeding anti-

cipations, the chairman stated that in the early part of last

year wages were raised substantially in various engineering
trades, thus further advancing the cost of repairs, whilst the
cost of additional remuneration to the company's own staff

had been substantial. Other causes had also contriliuted to

a continuance of the adverse experience of recent years. For
example, during the war the rationing of metal and other
difficulties and delays experienced in obtaining new boilers

re.sulted in many discarded boilers being repaired and brought
into use again. For the same reasons many other boilers

wdiich owners normaUy would have replaced during the past
few years had been kept in use. In other classes of plant,

particularly engines, the company had also been affected by
the pressure of economic conditions upon plant ov\ncrs. Dur-
mg the year there had been some particukirly heavy losses

caused through the breakdown of large generating machines
m public electricity supply stations, sometimes at the steam
end and sometimes at the electrical end. There was a readier
disposition on the part of public authorities to insure against
such losses. This no doubt reflected the stringent financial

situation and recognition of the fact that repairs to such
machines—which, to a large extent, must necessarily be paid
for at overtime rates—cost three or four times as much as
in pre-war days. The continued expansion in the use of

electrical machines—in the insurance of which the company
specialised—had led them to arrange for the company's
Scottish electrical business to be controlled from Glasgow,
and a large portion of their Scottish clientele had expressed
appreciation of the change as it operated in favour of prompt
and efficient handling and supervision of repairs, which is

of the utmost value to a plant owner. Similar arrangements
were made in London a few years ago for handling the
electrical business in the South of England. In both Glasgow
and London, as well as in Manchester and Birmingham, then-
subsidiary company. British Electrical Repairs, Ltd.. had
large workshops for carrying out repairs to electrical machines,
and the operations of that company were giving satisfaction
to clients by reason of the promirtitude with which repair
work was executed.

Mr. John Graham Stewart (chau'man)
Stewarts

, presided over the thirty-lirst ordinary gene-
and Lloyds. ral meeting, held in Glasgow on March

31st. In moving the adoption of the report
and accounts, the chairman said that a period of depression
was being faced, but full preparations had been made. The
strong position of the company w'as due to the practice they
had pursued of putting aside a liberal proportion of each
year's earnings for development purposes and reserve. The
directors deprecated violently fluctuating dividends, and their
policy had been to pay dividends in a conservative manner,
which had strengthened the finances of the company. The
absorption of the business of Alfred Hickmans had been
carried out successfully. All the shares had been acquired
with the exception of 745 £1 ordinary shares. The report
and accounts were adopted unanimously. At an extraordinary
meeting held subsequently the revision of the articles of
a.ssociation was approved.

The annual meeting was held at New-
Waste Heat and castle-on-Tyne on March 31st. Mr. E.
Gas Electrical Lloyd Pease presided, and said that the
Generating capital expenditure during the vear had

Stations, Ltd. been £'2o.739, of which £'23.973 was m re-

spect of the new power station at Horden.
This station was now completed, but the period of construction
had been excessively long, and had, naturally, proved exceed-
ingly expensive, as there had been interest to pay on the outlay
of about £76.000, while there had been no revenue. 'With the
Revere depression in the coal and iron trades they could not
look for full output at present. He drew attention to the fact

that their reserve and redemption accounts had been increased J
by £16.854. _ The profits for the year amounted to £34,439.
which wa.s £5,187 less than in the previous year, due in part to
the large interest charge on capital expenditure at both Horden
and Weardalc, and in part to the higher costs at the latter
station. Had the n<'w gas engine there been in continuous
operation the increased output obtained by this more efficient
plant would have compensated for those extra costs, but their
difficulties in getting this plant satisfactorily completed con-
tinued through the year. In the aggregate the output from
the company's stations had been majntained, so that the whole
diminution in the profits for the year was accounted for in
the way indicated. The total output, however, w-as still below
the pre-war figures by some I'U p(;r cent., and if it could be
brought up to that total the effect on the company's accounts
would be considerable. So far as the current year was con-
cerned, the trade deiiression, he was afraid, would affect the
amount of waste heat and gas delivered to their stations, al-

though, so far, only one station showed any reduction.

Mr. P. C. N. Peddar, presiding at the
East .4nglian annual meeting of the above company, held

Electricity, Ltd. at Stciwmarket on March 29th. said that
the directors were recommending a divi-

dend of 9 per cent, on the ordinary shares and 18 per cent
on the vyorkmen's shares, less income tax. This was the
largest dividend so far proposed on the ordinary shares, but
as the ordinary shareholders had received a 25 per cent, bonus
distribution, it really represented Hi per cent, dividend to
the shareholders at September. 1919. The revenue for the
12 months ending December 31st last was .50 per cent, more
than for the previous year. This rapid growth of the business
was conclusive evidence that the efforts of the company in
the supply of cheap electricity in rural areas had been financi-
ally successful, and were appreciated by the inhabitants. In
Braintree the Council had entered into an agreement giving
the company increased facilities for working. The invitations
from other towns for the company to extend its beneficial
influence to them warranted the directors in immediately
making a further issue of capital.

The list of subscriptions to the issue of 50,000 ordinary
shares of £1 each at par will close on or before April loth.

Stock Exchange Notices.—The undermentioned securities
have been ordered to be quoted officiallv:—
Armstrong (Sir \V. G.), Whitworth & Co.—£2,000.000 six

and a-hah per cent, second debentm'e stock.

Consolidated Gas, Electric Light and Power Co. of Balti-
more.—$222,900 capital stock in shares of $100 each.
Midland Electric Corporation for Power Distribution.

—

280,000 ordinary shares of £1 each, fully paid, Nos. 1 to

280,000.

Westminster Electric Supply Corporation.—1,170 ordinary
shares of £5 each, fully paid, Nos. 350,055 to 351,224.

Western Telegraph Co.—103,965 shares of £10 each, fully

paid, Nos. 207,931 to 311,895.

Application has been made to the Committee to allow the
undermentioned to be officially quoted :

—
Hastings & District Electric Tramways Co.—£104,450 4i per

cent, debenture stock.

Lanarkshire Ti-amways Co.—373,750 shares of £1 each, fullv

paid (Nos. 1 to 373,750).

Spain.—The Soricdad Productora de Fucrzas Molrices,
which was formed fur the purpose of constructing and exploit-

ing waterfalls in the Catalonian Pyrenees for the production
of electrical power on a large scale, is issuing 10,000 bonds
of 500 pesetas each, bearing interest at the rate of 7 per cent..

redeemable at graduated premiums within 40 years from 1922.

The rate of issue is 93 per cent. The funds thus obtained will

be devoted mainly to the extension of the works at the Pobla
de Segur fall and the termination of those at the Cledes fall.

These two falls are expected to increase the company's receipts

by at least 2,000,000 pesetas.—ifeufcr's Trade Scroice. Madrid.

Slough & Datchet Electric Supply Co., Ltd.—New capital

expenditure during 1920 £10,241, chiefly for cable extensions

to Slough, Faruham, and Stoke. The lamps and motors con-

nected during 1920 w-ere 53.793, against 43,355 for 1919. Units
sold 2,225,331 for 1920, against 1,571,338 in 1919. Revenue for

1920 £26.664, as against £18.714 in the previous year. Net
profit £7,797. to depreciation and reserve £3,000. Dividend
4 per cent., less tax. £2,717 carried forward.

Companies to be struck off the Register.—The following
companies are to be struck off the register unless cause is

shown to the contrary within three months :^
Colston Electrical "Works, Ltd.
Globe Associated Cable & Telegraphic Services, Ltd.
Stolz Electrophone Co. (1913), Ltd.

Anglo=American Telegraph Co., Ltd.— Interim dividend
for the quarter March 31st, 1921. of los. i>er cent, on the

ordinary stock and 30s. per cent, on the preferred stock, less

tax.

Isle of Wight Electric Light & Power Co., Ltd.—Divi-
dend of 5 per cent, on the preference shares for the year

ending April 30th, 1918. £2.500 to reserve. £5,000 to reserve

Carrying forward £556.
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Canadian General Electric Co., Ltd.—The report for the
yeiir euded December 31st last, which was submitted to a
meeting of shareholders iu Toronto on March 'list, shows a

profit of $2,'213,731. of which depreciation and interest absorb
:tit)57,U42, leaving a net balance of $l,3o6,tjyy. The payment
of dividends (ti per cent., and a. bonus of 2 per cent, on com-
mon stock, and V per cent, on preference stock) took $1,014,xi4,

leaving a sm-plus for the year of $342,575. This, with un-
divided profits from the previous period, $436,097, and reserve,

$5,000,000, makes a surplus, shown in the balance sheet, cf

$5,778,672. The report states that the growth of the com-
pany's business continued at a greater rate, and uncompleted
contracts at the end of the year amounted to over 7i milhon
dollars. The gross profit represents an increase of $595,700
upon that of 1919. and the dividends are correspondmgly
larger, being lU per cent, (including bonus), against S per
cent. It is proposed to capitahse a part of the reserve in the
form of a stock dividend of 20 per cent, to the holders of

common stock.

Egham & Staines Electricity Co., Ltd.—Mr. Samuel
Spencer (chairman) presided over the annual general meeting
held on March 21st. It was announced that the accounts
showed a profit of £4,309. Of this £1,093 was transferred
to reserve, and after payment of interest on loan capital there
remained a balance of £1,276 for dividends. The directors
recommended the payment of arrears of dividend on the 5 per
cent, preference shares from the date of incorporation to

December 31st, 1912, a dividend of li per cent, on the pre-

ference shares for the last six months of 1920. and of 7^ per

cent, for the year on the ordinary shares, by the allotment of

srdinary shares. This method of increasing the capitalisation

of the company was agreed to.

Paramatta Electric Supply Co., Ltd.—At a meeting of

shareholders held recently m Paramatta, the chairman. Mr.
J. Shorter, submitted, on behalf of the directors, a scheme of

reconstruction in order to allow of an increase of the capital

from £20,000 to £tjO,000, which bus become necessary for

carrying out certain contracts and various extensions. The
directors recommend the liquidation of the present company,
the appointment of Mr. W. E. CuUam as hquidator, and the
sale, on terms submitted, of the present company to a proposed
new one. These proposals were unanimously adopted.

—

Sydney Evening News.

Windsor Electrical Installation Co., Ltd.—During 1920
load equivalent to 3,193 30-W lamps was connected, making
a total of 70,098. New capital expenditure £1,899. Profit,

including £696 brought forward, £7,108. Debenture and other
interest £636, 5 per cent, preference dividend £824, deprecia-
tion, reserve and renewal fund £2,500. directors' fees (free of
tax) £350. Dividend on ordinary shares 3^ per cent., less

tax, £1.574 carried forward. Mr. H. R. de SaUs has retired
from the directorate. Mr. H. L. Prior, who resigned his
seat in 1919 on account of ill-health, has consented to rejoin

the board.

Bromley (Kent) Electric Light & Power Co., Ltd. —
During the year 192t» the connections increased from 5,111 to

5.479 kW. The gro.-s profit was £12.611. against £10,479 in

1919. .-Vfter meeting debenture interest, etc., and adding
£1.445 brought forward, there is a balance of £11,045, out of

which a dividend of 6 per cent, is to be paid, £1.230 is to be
placed to renewal reserve. £4.000 to general reserve account,
and £1,314 carried forward.

Ramsgate & District Electric Supply Co., Ltd.—Profit
£5.-3o6. as against £4,247 for the previous year, .\fter deduct-
ing interest on outstanding accounts due to contractors (£1,536)
and adding £857 brought forward, the balance is £4,677.
Dividend 10 per cent.; £2,200 to reserve; £477 carried for-
ward.

Llanelly & District Electric Lighting & Traction Co., Ltd.
—Profit for the vear 1920. including £3,016 brought forward
£18,991. Loan anddebenture interest absorbed £6,069: £1,162
has been placed to debenture stock redemption : £2.500 to
general re.serve. Dividend 7 per cent, (less tax) on the ordi-
nary shares, carrying forward £1..341.

STOCKS AND SHARES.
Tuesday Evemnt..

It would be refreshing were one able to keen out of any
article dealing with stocks and shares, or industry of anv
kind, a reference this week to the position caused by the coal
•-topnace and the threatened other strikes. Mr. Hodges, in a
.sensible letter to the Time." last week, complained that there
was an appalling amount of pubhc indifference to the gravitv
of the situation, but oerhans he did not grasp the true senti-
ment of the public, which is simplv tbnt we are nil thorouphlv
fed-up with a crisis which appears to have so little genuine
ground for its development on the part of the miners." Stock
Bxchanee and other business is brought to something like a
standstill, and with industry on every side held np by the

labour troubles, with unemployment increasing and mutterings
of further trouble in the air. it is only natural that investors
-should prefer to look on rather than to utilise capital m the
way of investment. Meanwhile, those who are obliged to part
with theii- securities in order to satisfy the rapacious tax-
gatherer, or the more modest cravings of household require-
ments, find that only by sharp sacrifice can shares be sold at
the present time in the great majority of cases.
However, there is a prospect of an immediate reduction in

the Bank Bate, and in the labour world, the mere fact of
things having drifted into such a serious state, argues that as
they cannot become much worse, so the time for their ameliora-
tion may be nearer than we expect. Therefore the Stock
Exchange is taking a philosophical view of the prevailing situa-
tion, and Lord Derby's proposal led to a greatly improved tone
in the markets.

Electricity supply shares are keeping up without a tremor.
Some depreciation has already occurred amongst gas stocks,
although the decline has been of no great consequence. Gossip
has it that the electrical undertakings are well supplied with
coal, and can carry on without difficulty for some weeks. The
introduction of " Summer time " this year is a relief rather
than a disabOity, and the recent dividend announcements from
the electricity supply companies have been sufficiently good to
encourage holders to retain shares which- pay handsomely at
the present levels.

The annual report of the American Telephone & Telegraph
Company is always interesting from the comparison which it

affords between the United States methods and those of this
country. The company has a vast capital, considerably over
l.OUO mOlion dollars, and controls telegraph and telephone sys-

tems in a remarkable manner through the operation of a central
organisation, in conjunction with which is worked the Western
Electric Company, a manufacturing subsidiary to the parent
concern. The dividend for last year is raised from 8 per cent,

to 9 per cent., and the profits of the company have been multi-
plied by ten within the last two decades. The American Tele-
phone and Telegraph Company is taking a close and practical

interest in wireless telegraphy, nor is the corporation afraid of

spending money on experimental and researdi work. We hear
protests in this country against telephone charges in .America,

but the financial showing made by our official department for

telephone and telegraph work .shows up pitifully against the
profits made by the American concern.

The increased telephone rates have come into operation
during the past week in respect of the services in this coun-
try. Rates for trunk calls have increased materially. This
is another blow to Stock Exchange business. One reduction
is announced, that namely from London to Dublm, but con-
sidering the state of Ireland at the present time, and the
volume of orders in stocks and shares wdiich emanates from
the distressful isle, there is something almost ironical in this

change in the downward direction.

.Amid no little excitement. Metropolitan Railway Con-
solidated stock ro.se from 24 to 26i the other day. on a rumour
to the effect that the company was to be completelv absorbed
by the Lnderground Electric Railways of London. The
nossihilitv of this proving true led to a good deal of buying.
The Underground comnany. however, denied the rumour,
with the consequence that Metropolitan Consolidated fell back
to 22J. leaving the stock li down on the week. Concurrently
with the jumn in " Mets.." Underground Electric Income
Bonds rose to 72^. from which there was also a sharp reaction

to 67^ on the conti'adiction just' mentioned. The ordinary,

however, are i up. and the Is. shares are 6d. higher at 2 and
6s. respectively. Districts keep tolerably steadv, and in cer-

tain circles of the Stock Exchange there is talk of a possible

dividend on the stock in 1922. If this should mature, it will

be the first distribution that District stockholders have re-

ceived on their ordinary capital for forty years. Metropolitan
Electric Tramways 4i per cent, first debenture stock has
gained 3 points at 60J.

Changes amongst electricity supply shares are roost'v

caused bv the marking of various shares ex dividend.
Brompton's and St. .Tames's have both gone back to 6 xd.

which brings the vield once more to the round 10 ner cent, on
the money. Chelseas nay the =ame rate, and Westminsters
return 9| per cent.. Charing Cross ordinary ''nst over lOJ.

Preference shp'-os continue to b» in demand, .^s il'ustratin"

the way in n-hich mnnev is still on the look-nut 'or sp"nd
invpstments. it is interestin" to notice tbo sncfpsR of the Citv

of Auckland fi^ por cent. E'ectrical Undertak'iff Fxte'isions

Tyoan. Of this, there was half-a-m'llion sterlins in deben-
tures offered at par. with the nrincinal and interest uncop-
rlitionallv guaranteed by the Oovernrnpnt of New Zealand.
The monev was t^anted to provide funds for the extension of

•Tnd addition to the pre'^ent municinal undertakiD?. and aub-
ipct to existing loans, the new loan is a direct obligation of

the citv. The issue was promptly subscribed, .-'nd the lists

closed in advance of the day set. It is expected that when
the market starts in the debentures, there will be a premium
of about 1 per cent.

The City of London Electric 8 per cent, preference issue of
.^00.000 shares of £1 each, and also 94.0.50 ordinary shares of

£1 each, have been underwritten this week. The preference
will he offered at 20s. and the ordinary at 22s. 6d. As the
Central Electric debenture issue was underwritten a week or
so earlier, curiositv waits upon which of the two prospectuses
will be published first.
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Cable stocks and shares show a fair degree of firmnesB.

having regard to the conditions of the times. Globe ordinary
are I up at 15J, while Westerns have recovered half of their

58. dividend and are quoted at 16. Eastern ordinary at JfXJ

is J lower. Marconi's have been over '2, but reverted to

38s. 9d. Lively interest canvasses the po.ssibilities of the next
dividend, reference to which was made here last week. A
rise of 30s. to 22 in Great Northerns makes pleasant
chronicling in days of depression such as thp.ie. Telegraph
Constructions have ea.sed olT to 20i.
.Amongst the foi'eign stocks, British Columbia preference is

a point lo\\er, and Mexico Ti'amway Fives have gone back to

30. On the other hand, Mexican Light and I'ower Firsts are

better at 60, although there is no news from Mexico to cause
iiiovcmcnts one way or the other. Para Electric "preference
drooped to 9s.

Metropolitan-Vickers preference at IJ have lost i of the
sharp gain they acquired on tlie satisfactory dividend
announcement. Tlie ordinary are also a little lower at 18s. 9d.

Siemens receded to 2()s.. English Electrics to lis., and Edisons
marked down to 9s. Henley's at 1 5/10 and British Insulated

at 1 9/10 are both ex dividend ; the latter shares show recovery
of the dividend and 1/16 in addition. Rubber shares are

weak, the price of the raw stuff having gone back to lOJd- a

pound. Owing to the coal strike, Vickers and other arma-
ment shares have also given way. Upon Lord Derby's pro-

)X)sal that the Government should continue the coal control

for another month, so that full discussion of the situation

conld be entered into by all sides, a part of the previous
flatne.is was wiped out in many markets.

SHARE LIST OF ELECTRICAL COMPANIES.
HouK Electricity Companies.

Dividend Prloe
, s April 6, Tieia
1919. 1930. 19^1. Rise or fall. p.o.'

Bromplon Ordinary 13 13 Bxd — XIO
Oharlng Cross Ordinary .... 7 8 8J

— 10 6 6

do. do. do. ii Prel. ..4^4) 3) — BBS
Chelsea * B Ssd — 10

City o( London 18 14 as/ilxd — 11 16

do. do. 6 per cent. Prel, .. 6 6 IB/sd 4 6d 6 18 4

Oonnty ol London 8 8 7Bxd +i 10 9 10

do. do. 6 per cent. Prel, 6 6 bxd — 7 10

Kensington Ordinary .... 7 9 UkA — 10 IR 3

liondon Electric SJ Si 1 — 7 10

do. do. 6 percent. Prel... A 6 ii — lu IB 3

MelropoUtan 6 7 8i 10 16 4

do. 4i per cent. Prel. .. 4) 4i S^j — 7 18 2

8t, James' and Pall MaU .. .. 13 13 B — i 10

South London 6 — Sjid — 9 3 10

Soath Metropolitan Prel 7 1 lo/u — 8 17 10
Westmineter Ordinary .... 10 10 6) — 9 IS 9

TELBaBJJ>Ha AND TELEPHONES.
1918 1919

Anglo-Am, Tel. Prel 6 6 BH — 7 9 8
do. Del 83/6 IJ 153 — k 9 8 6

Chile Telephone 8 6 6^ — '6 6 B

CabaSub. Ord 7 7 H — '10 IB 4

Bastem Extension 10 10 16 ~i 6 6
Bastern Tel. Ord 8 10 160 + t '6 6
Qlobe Tel. and T. Ord 8 10 Ui —i 6 6

do. do. Prel 6 6 b - 6 18 4

Great Northern Tel 33 33 33 41i 10
Indo-European 18 10 dO - a 6 8
Marconi S6 36 l\i - ^ -
Oriental Telephone Ord 10 13 ii,^^ — *6 B 7
United R. Plate Tel B 8 Si — -6 10 8

West India and Panama .. .. 1/3 Nil A — Nil
Western Telegraph B 10 irxd + j,

'6 6

Home Rails.

1919 1930
Central London Ord. Assented ..4 4 iH +1 9
Metropolitan li li i2A > U 6 13 4

do. District .. .. Nil Nil 14 — Nil
Dndergroond Electric Ordinary Nil NU i + j, Nil

do. do. "A" .. Nil NU 6(- +ta Nil
do. do. Income ,.4 9 67i —4 3 16

Foreign Trams, &o.

1918 1919
Anglo-Arg. Trams, First Prel. .. Nil 6i ag — 10 9 6

do. do. andPref. .. NU Nil 8) — HU
do, do, 6% Deb. ..6 6 69i — 8 8

Brazil Tractions .. . .. NU NU 87 — NU
British Columbia Elec. Ely. Pfce. 6 6 65 — 9 1 10

do. do. Preferred 3* 6 64A — •» 14
do. do. Deferred Nil 8 61* — •!! 17 6
do. do. Deb. .. 4J 4^ 6«} — 7 10 8

Mexico Trams 5 percent. Bonds.. Nil Nil 86 -~ Nil
do. 6 per cent. Bonds.. NU NU 3U — NU

Mexican Light Common .. .. NU NU I3J — NU
do. Pref NU NU 18 — NU
do. 1st Bonds.. .. NU NU 60 +1 Nil

Mandfacturino Companies.

Babcock & WUcox 16 16 21 — <6 6 4

British Alnminlnm Ord 10 10 17/6 — 118 6
British Insulated Ord 13} 16 l,vixd + i 9 13
Oallenders 36 16 1^^ — lu 18 !l

ejPrel 6i 6i 17/u — 7 8 7
OromplonOrd 10 10 18,9 — 14 11
Bdison-dwan 10 10 10/- — —

do. do. 6 per cent. Deb. ..6 6 70 — 7 3 10
Electric Construction .. .. 10 10 16/9 — 13 14
English Electric — 8 U/- - 6d. 14 11

Do. Pref. .. .. — 6 l8/xtl — 9 4 S
Oen. Elec. Prel 6) 6i 18/6 — 7 6

do, Ord 10 10 ij —
i>t 'B 18

Henley 36 16 {,'xd — 11 8 6
do. 4iPrel 4i 4i M — 6 18 tt

India-Rubber 10 10 2 — —
Met.-Viokers Prel. ......— 8 1-, —J 92 10
Blemens Ord ID 10 1 - '9 16 9
Telegraph Oon, .. .. .. 90 90 3Ui - i 'S 18 3

• Dividends paid free ol Income T^.

MARKET QUOTATIONS.
It ihoald be remembered, in makine^ tue of the ignite* appealing
in the followini; list, that in gome cases the prices are only i;eners',

and they may vary according to qnantities and other ciroamstaiic«'

.

Tuesday, April 5th.
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY.

By T. W. COLE (Joint Secretary, Home Counties Industrial Council).

(Continued

In the previous article 1 referi'eJ to the increasingly

coherent organisation of the trade unions and the ten-

dency towards industrial unionism, meaning by this

term the case where one union covers the whole of an
industry as contrasted with the case now usual where

a dozen or so craft unions each have members in the

same industry. I claimed that this had a sociological

as well as an industrial significance. This brings us to

the nest consideration, namel)', the definite political

programmes which seek to realise themselves in and
through industry. Broadly, these various programmes
are covered by the one general term " socialism." This

term is used to cover a wide variety of political sclionies,

ranging from a diluted kind of Government control up
to complete State ownershij) of everything and State

direction of pretty well the whole of life, and it includes

a number of intermediate hybrid kinds evolved more
or less as by-products. The typical forms may be classed

as State Socialism, Guild Socialism, Syndicalism, and
Anarchism. There is practically only one of these forms

that immediately concerns the electricity supply in-

du.stry, and tliat is Guild Socialism ; but it may be well,

for clearness, to define roughly the tendencies of the

whole four.

State Socialisiii is the original and classic form of

socialism wherein the " State " itself functions as a

fairv godmother, owning everything for the common
good, and ministering to everyone's needs as the)' sever-

ally require or deserve or earn (according to the par-

ticular scheme under consideration at the nmment).

The experience of the war exercised a profoundly modi-

fying influence on State Socialism. This " State
"

ordering of life, even in the limited manner which ob-

tained during the war, disposed of any " fairy god-

mother " illusion. The workman found that to change

the capitalist employer for the State employer was of

very doulitful benefit. Hence, through this and other

prior influences, a most material modification crept

into the schemes, and at length Guild Socialism emerged

fully fledged. In this form of socialism there is still

State ownership of " capital," and all that " capital
"

stands for or involves, but each industry is managed,

run. controlled, and all else, by the workers. This same
dislike of an autocratic State, however, had many years

before also found expression among " socialists " in

the evnilving of syndicalism. In this variety of socialism

the workers both own the capital and manage and run

the whole show—the
'

' State
'

' being consigned to limbo

so far as industry is concerned as frankly as was the

capitalist. Guild Socialism is, therefore, as it were, a

hybrid or half-way house between State Socialism and
syndicalism. Anarchism, the last of the well-defined

forms, is too theoretical a system to warrant considera-

tion, and by its nature too incoherent ever to become a

social force—its final logical expression being, as the

term most fitly explains, nihilism.

Now trade unionism, as such, as a whole, is very f;ir

indeed from being wedded to any form of ' socialism.

.\t most it only coquettes with it ; it may flirt, indeed,

with it to the extent perhaps of almost compromising-

itself, liut it still remains well outside the perjiiancnt

partnersliip of a marital union. In a word, trade

unions fight shy somewhat of the " State " in any of its

manifestations, appreciating dindy that when once even

r, socialistic state became all-powerful, the trade unions

would niMiiifestly tend to become very "small beer"
iiidecil. Of course, in a general and vague sort of way,

the trade unionists often indulge in phrase-mongering

wherein the " State " is set ofi as an alternative to the

iniquitous capitalist, but by this they by no means

intend to commit themselves to all the implications of

State Socialism. Coming to the other two forn'is, Svn-

dicialism has no hold, in so fai- as dii-ertiiitr any iiolicy

is concerned, and is indubitably a dwindling factor,

from p. 426.)

while anarchism is altogether outside the field of prac-

tical politics. Moreover, these three forms of socialism

do not touch industry directly, but aim at altering the

political machinery of the country, that is, they work

from the top, not from the bottom, through industry.

But when we come to Guild Socialism, this works

through industry, and we have here a force whose in-

cidence on trade unionism may possibly, in time, be

very considerable indeed, and which is particularly in-

teresting in connection with the ambitions of the Elec-

trical Trades Union.
Guild Socialism frankly leaves the political machinery

almost alone, and sets out to revolutionise society in

and through industry. In other words, it seeks to

realise its social scheme by means of trade unions. The

furtherance of Guild Socialism, indeed, depends en-

tirely, so far as one can see, upon the capture of the

trade unions. But for the purposes of Guild Socialism

the unions must be reorganised as industrial unions.

Now since industrial unions are obviously more power-

ful than craft unions, this initial part of the pro-

gramme of Guild Socialism is much in harmony with

the immediate ambitions of the leading or dominant

trade unions, and organisation of the union on an in-

dustrial basis is, as we have mentioned, the declared

policy of the E.T.U. This reorganised machinery opens

the way for the next step that Guild Socialism urges,

viz., "encroaching control" by the employes in the

several industries, which again is a proposal en-

tirely in accord with the trade union programme.

1 do not mean, of course, for an instant that

tiie Electrical Trades Union or any other union has

consciously formulated its policy on the lines of Guild

Socialism—far from it. 1 dare say many even of its

leaders know little of it, and care less. The union is

merely developing itself in its own interests as a trade

union, in fact doing what anj'one with brains would

do in its place who wanted to make his union " Cock

of the walk "
! But, none the less, the coincidence with

the programme of Guild Socialism is worth considering.

Another feature I might mention in this connection is

the insistence that Guild Socialists place on the neces-

sity of not only the workmen, but the technical, clerical,

and supervisory grades being included in the " workers'

union." Here again the recent emergency of the

Electrical Power Engineers' Association as a solid re-

presentative union covering the upper teclmical staff

is of special significance, especially in view oi its

"understanding" for purposes of offence and defence

with the other unions. In a word, there is already in

the electricity supply industry very nearly a complete

organisation of the workers' side, that is, one fragment

of the Guild Socialist's dream. All this, however, has

" happened," but not designedly.

Tlie obvious retort to the foregoing is: If it is only

an accidental coincidence, what does it matter? This

brings us to the fact that all theoretical ideas sooner

or later, unless inhiliited, work themselves out in prac-

tice. Now the present state of unionism in the elec-

tricity supply industry is indis]iutably fertile ground.

\inless mv previous contentions are wrong, for the

seeds of Guild Socialism. It will be urged, perhaps, that

it is a far cry before we could get to any possible even

remote approximation of Guild Socialism. I agree; but

there are in the dogmas of Guild Socialism certain lines

of thought which are immediately of concern to in-

dustry. It must be realised that this form of socialism

is diametrically opposed to Fabianism (that is, a work-

ing out of ideas by gradually transforming existing

institutions, and so on). It is fi-ankly revolutionary.

I do not mean this as abuse, but as describing the

uncompromising attitude which is a ]iait of its faith.

One tenet that inunediately concerns the industry is

the one dogmatising that the interests of the workers
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lire utterly and for ever irreOoiicihible with capitalistic

industry—that anytliinn; which teiuis to establish peace
and working agreement between the two is indefensibly
bad, or worse than useless!}' postponing that revolution
in industry for which every worker should tight to the

vitniost. Guild Socialism preaches that it is the duty of

every worjcer to widen in every way the breach between
capital employer and employe, with the idea of making
inilustry under tlie present capitali.stic system unwork-
able. Here, then, is an issue which is obviously of vital

concern from an industrial point of view. Guild
Socialism indeed frankly makes every works an arena
wherein its ideas are to be worked out in this fashion,

and its everyday progrannne is to foment discord until
all continuance of industry as at present constructed
is impossible. Tiie moral of all this is that it is of im-

mediate concern to the electricity supply industry

whether or no the unionism related to the industry

adopts Guild Socialism as its ideal social theory.

The foregoing indicates, therefore, the way in which
definite political movements .seek to realise themselves

through industr}', and how susceptible is the electricity

supply industry to such movements, owing to its very

special circumstances.

Of the points remaining for consideration, the chief

is the incidence of the Whitley Councils as now operat-

ing in the industry, and finally, of course, there is the

important question whether it is possible to come to

any determination of policy in view of the important
part which, as a key industry, electricit}' supply [ilays

in the industrial organisation of the country.

(To he con fin 11 erf .)

ITALY OVERCOMING ITS DIFFICULTIES.

Railway
lilectriticaiion.

TiioUc:il Italy does nut at present constitute an impor-
tant British market for electrical and allied material,

there is much to interest the electrical manufacturer in

tne trend of affairs in that country since the war.
Labour problems have arisen, more uifhcult than those

which have been faced in this country, and still await
a satisfactory solution, although nmch progress has
been made towards a settlement. The high price of

coal has diverted attention more keenly tuan ever to

the generation of electricity from water power, great
sources of which abound in Italy. They are being
utilised on a considerable and a growing scale, but on
the most hopeful estimate many years must elapse before

their development can produce anything like a revolu-

tion in the industrial position of the countrj'. These
and other matters are dealt with in the report by the

Commercial Counsellor and Commercial Secretary to

H.M. Embassy, Rome, which has just been issued bv
the Department of Overseas Trade (price Is.).

The economic importance to Italy of its

railway electrihcatiou schemes has often
been explained, and our readers have been
made aware of the details of the pru-

gi'uujuiL'. While little progress has been made in actual
construction during the past twelve mouths, an important
step has been taken by placing the project in the hands of a
special department of the Stat* railways administration, con-
stituted for the purpose. This department has issued plans
for the electrification of 4,5UU kilometres, in the proportion
of 61 per cent, by the State railways and 39 per cent, by
private undertakings. Decisions have been taken as to the
system to be adopt<?d, and a beginning has been made with
the work.
As to the material required for the execution of this pro-

gramme, the report does not commit itself to any statement
regarding the goods that can be supplied by home manu-
facturers and those which will be needed from abroad. The
dominant factor at the moment in Italian foreign trade is the
rate of exchange, and therefore the British commercial repre-
sentati-ves justifiably excuse themselves from any analysis of

the market requirements and of the methods of bu.siness best

adapted to it, since the question is not what the country would
like to buy, but what it can afford to buy. In a recent report
from Turin the Consul states that little trade is being done
in British machinery, machine tools, and accessories, owing
to the excessively high prices quoted, and that even if the
exchange were normal, the cost of British articles would
preclude any important business. Theoretically, the effect

of the exchange on Italian import ti'ade should be counter-
balanced by the advantage to her export trade, of being able
to sell at a low price in foreign currency, but in practice this

is nulUfied by the comparatively .small amount which she is

able to export.

Foreign sellers are dcjianding more siringent conditions
with regard to payment, and cases are reported where cash
against documents is asked for in place of the 30 and 90 days'

credit which was formerly allowed, and where exporters are

even refusing to make con.signraeuts on imy terms at all.

Italian buyers are protesting against the new conditions on
the ground that they are not justified by the circumstances,
and in some cases have refused to place orders in consequence.
The action of the .sellers is due in part to the distrust engen-
dered by the recent industrial di.stuibances. As a general

rule ,it may lie said that greater care is required in selecting

risks than at a time when conditions are normal, but that

if this is exerci,«ed, trading with Italy is not more difficult

than before the war. In this connection reference may be

.American and
uerman

Competition.

made to the work of the British Chamber of Commerce in
Italy, which, through its extensive local connections, has
irequently been m a position to render valuable assistance to

British traders. -ri * » ^ a
•

ihe most important American commo-
dities which durmg tne period under review
had been competmg witn British pro-
uucts were, aiier coal, metals and metal
proaucts, machmery, ana scieutmc instru-

ments. Germany, which formerly came first among the
countries with wnich Italy traded, at present occupies sixth

place, with a volume ot trade which is one-sixth that ot the
united btates, autt one-quarter that of Great iiritain. Her
principal imports Irom iialy during the tu'bt eight months of

lyiiO were hemp, silk (raw thrown), and citrous fruits, and
her prmcipal exports machinery, u-on and steel, dyes, and
small hardware goods with which the shop.s are hlied. Articles

have appeared in the Italian commercial Bress commenting
very severely on the post-war German methods of business,

and on their disregard of then' obligations, as shown in cases

of refusal to deliver at the stipulated price. At the same
time, it would appear that they are making rapid progress in

regaining their position on the Italian market. Ihe value

of the machmery which Germany supplied to Italy in the

tu'st hah of 1920 was equal to that which came from America
and nearly three times as great as that coming from the

United Kingdom. » t. iIne co-operative movement m Italy cou-

Co=operative tinues to extend, and is recening active

Movement. support from the Government, in accord-

ance with the view, more than once en-

dor.sed by Parliament, that co-operation appears to be the

most efticient instrument for promoting production, checking
speculation, and estabhshing satisfactory relations between
capital and labour.-

The apphcation of the co-operative principle to large in-

dustrial enterprises is, however, still at the experimental
stage. As has happened elsewhere, it is condemned by
the extreme socialists on the ground that it is only another

method of putting profits into the pockets of the capitalists.

Kven more open-minded observers are doubtful of its suit-

ability, at the present moment, in the case of undertakings

which requu-e a vast amount of capital and a widesjiread

commercial organisation, both for the purchase of the raw
materials and for the marketing of the products. Still, the

experiment is being made, the most notable instance being

the Itahan Metallurgical Co., which owns 16 workshops, in-

cluding foundries, arsenals, and engineering works, and wfiich

is fitting out ships, turning out railway material, and carrying

on works costing tens of milhons of hre.

Exhaustion, disorganisation, and im-

Future iioverishment are di.sasters which the war
Prospects. has brought on almost all the combatant

nations, and on Italy in a special degree

because she was at the outset less well equipped to bear the

strain. But the chief obstacle to her recovery is labour un-

rest.

A special danger arises from the fact that the labour move-

ment in Italy is in the hands of the Communists. There are

indications, however, that the constitutional parties, with

which the remedy lies and which have hitherto been apathetic,

are beginning to organise themselves for resistance.

If to the settlement of the labour question can be added the

efficient administration of the carefully considered legislative

programme which has been framed to meet the emergency,

the future w ill be clear. Before the war the economic position

of Italy was sound and her credit stood high. Her natural

resources and advantages, with perhaps the exception of cheap

labour, are .still what they used to he. Weakened though

she is by the efforts which she has made, there is no reason

why .she sliuuld nut regain the position which she formerly

occupied.
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COST OF ELECTRICAL RESISTANCE

WELDING.

By L. E. WILSON.

(Abstract of paper read before the Liverpool Sub-Centre of

the North-Western Centre of the Institdtion of Electrical

Engineers.)

The installation of electric welding machines has been regarded

generally from the point of view that they are machines for

special purposes only, and that there must be sufhcient work of

;i specific nature to keep them more or less fully employed. In

the majority of cases, in addition to the standard or repetition

\\urk for which they were primarily intended, welders may be

used for jobbing work with considerable advantage and

economy. This is apparent to users of electric welders, but to

those who have the matter under consideration it is a point

which should bear greater influence on their final decision,

i'here are cases where this does not apply, but they are in the

liuuority.

There is every reason why welders should not be looked

upon as machines for special purposes only, but as machines to

be installed in a similar manner to lathes, drilling machines,

Ac, upon which definite operations within the scope of the

machiues may be carried out, and it would be to the advan-

tage of all engineering works to instal a butt and spot welder

as pait of their general equipment. The earning power of an

electric welder is very much higher than that of the usual

machine tools; the period in which the profit earned equalled

the capital expended in special cases has been from 3 to 16
weeks, but when welders are engaged for general purposes the

period will be much longer.

Seam welders are not so universal in then- application, and
are usually installed for special purposes only, although great

improvements have recently been made, which will mcrease
their sphere of application considerably. It is only recently

that seam welders have been made which will weld steel sheets

without then- having to be cleaned to remove the scale, al-

though without cleaning the speed of welding is reduced.

A,i;amst this is the saving effected by the material not having
to be pickled which, under the best conditions, iis not a plea-

sant process and has to be carried out within a few hours
previous to the wekhng operation.

Where resistance welding can be applied, the cost of manu-
facturing is reduced considerably, which will subsequently lead

to modihcations in de.signs so that as much work as possible

will he dune on the welders with a corresponding reduction in

the cost of the article produced; this results in a greater

demand, and although there may not be sutficient work to keep
till' welders in operation the full number of working hours, to

irimmence with, the jjeriods when the welders are not in

use will be I'educed automatically. Generally speaking, the

larger the size of welder installed, the greater the return on
till' capital invested. This w-ill be apparent when it is re-

II II 'inhered that the actual time required to make a weld varies

lioin a fraction of a second up to, say. one minute for a section

1)1 '.I sq. in. Sections of 3 sq. in. have been welded in 5 seconds,

anil the total time required to place the article on the welder,
i.irry out the operation, weld, unclamp and remove from
the machine is 1.3 seconds. The fastest time for making a
suuilar weld in a blacksmith's fire was six minutes; this was
upon a plain rectangular section, but for other sections,

whereas the time for electric welding is practically the same,
blacksmith's welds take much longer. In one particular case

)jO minutes was required to make one weld with highly skilled

labour against six minutes for the .same section with semi-

skilled labour in the case of the electric welder. The cost of

making welds of large area on electric welders is about JO per

niit. of that of fire-made welds.

If one examines closely the number of jobs which at the pre-

sent time are done in a general engineering shop which could
111- carried out on electric welders at a fraction of the iiiv.sent

rust, it will be seen that such machines are necessities and
not luxuries. For instance, in one case special joints in tubes
lost ]Rs. Sd. to make mechanically against lOd. electrically,

and no maintenance required. Other general jobs are the weld-
ing of bolt heads on to .stock bar, building up forgings, repair-

ing broken shaft.s of various descriptions, and other jobs

peculiar to any particular work. Say a butt welder were in-

stalled at a total cost of i£.500, after jobs which co.st roughly
ff'iOO by the usual method have been welded the welder will

have paid for itself. A stiindard spot w-elder was installed for

^I'lieral work including fixing of stiffening bars on to

moulds. It was imperative that there should not be any
projections on the inside of the mould; this would have neces-

sitated the use of countersunk headed rivets and .screws,

whereas by welding the strips on. no .special precautions had
to be taken. The cost of the welder, including fixing, was
approximately iil70, and the reduction in labour cost alone

was more than -50 per cent, in addition to the saving in rivets.

There were no cases of failure due to poor welding. In addi-

tion to the reduction in cost of production, there is another

important point to remember, that is, the output from a given
space is increased.

One of the largest installations of heavy butt welders is

engaged on the welding of foundation bands for solid tires.

This proposition was an ideal one from a welding point of
view, and one which lent itself to systematic organisation.
The stock is sheared to a standard length and rolled to the
required diameter, the ends of the band being left flat. This is

of great advantage, as it facilitates clamping in the welder,
and does not necessitate the provision of special blocks for

different diameters of bands. The rolling scale is removed
from the ends of the material for a few inches to ensure a
good contact between the lower blocks and the band. The
question whether it is necessary to clean the material on
any job resolves itseU' into whether the cost of such cleaning
is lower than the cost of the renewal of contact blocks; in

this case it is more economical to clean the ends of the stock.

The bands are fed into the machine from one side, placed in

position on the lower blocks, the clamps closed, and the ends
brought slowly together by means of the hydraulic rams; as

the ends come in contact the metal is burnt away until there

is contact the full width of the section. When this has taken
place, further pressure is applied, the material on either side

of the joint heats up rapidly, and then when the correct

temperature has been reached, the valve controlling the
hydi'aulic ram is opened and the full pressure applied to the
material, and the weld is upset. Then the clamps are opened,
the slide returns to the first position, and the band is removed
from the welder, the superfluous metal being sheared off imme-
diately, and later the joint is ground. All bands are then
placed on a machine and elongated to the correct size, which
incidentally tests the weld. As an experiment a 36-in. dia-

meter band was stretched, and the increase in circumference
without fracturing was 13 inches.

The average speed of welding 1,000 bands was 40 bands per
hour. .For a short period 19 bands were welded in 15 minutes.

The actual time taken to weld the bands was very small.

The results of tests taken on 20,847 bands showed that 0.2.S

per cent, were slightly cracked and 0.187 per cent, broken.

Of the broken bands, 17 were directly due to defective mate-
rial; the actual percentage of broken welds was. therefore,

equal to .11 per cent. In addition to the elongation test, one
per cent, of all bands manufactured is subjected to a shock
test; a 60-lb. weight is arranged to fall 18 in. at the rate of

45 strokes per minute for 10 hours. There have not, however,
been any failm'es under this te.st. Welded bands picked out

indiscriminately are .submitted to the National Physical

Laboratory for test, and the following is the result of one of

them :
—

" The microscopic examination shows that the sample of

weld submitted is of excellent quality. It is quite sound and
free from any appreciable quantity of oxide or other mclu-
sion. It is one of the best examples of welding of this kind

which has yet been examined in this laboratory."

The actual cost of labour (one operator and one assistant)

works out at 1.75 pence per band, and taking electricity at Id.

per unit, the approximate cost for energy per weld of 2.75

sq. in. section equals 0.3d., or a total of 2.06 pence per band,
which is many times lower than the cost of ordinary smith's

welding. The cost of removing the upset is more than the

cost of the weld; the actual cost for labour for trimming and
grinding being 2^d. per band.
Hiere is another item on all welders to which great con-

sideration must be given, that is, the type of contact block to

be used. The life of the blocks on liand welders is from
40,000 to 50,000 welds, and the surfaces required re-machining
every 4,000 welds. This life may seem rather short, but an
exceedingly heavy clamping pressure must be used to ensure

that there will not be any slipping when the weld is upset.

Copper is the best material for making these blocks, as far as

electrical properties are concerned, but mechanically it is not

good, and this accounts for the comparatively short life of the

blocks.

In the case of the welds made when building up forgings

or a piece which can be machmed easily afterwards, the upset

is not of such importance, but when its removal is difiicult

it must be considered carefully; also it is sometimes necessary

for a weld to be produced so that there is no increase in the

size of the finished material. In this case the welders are

fitted with swages and a trimming box. Welders for

making chain and welding wire prepaiatiiry to drawing

through dies are the chief machines with this attachment.

One of the necessary evils attached to butt w'elding is the

removal of the surplus metal after the weld is made. When
the minimum cm-rent at which it is possible to make a weld

is used, there is considerably more swelling at the weld than

with a higher current. Tliis is due to the fact that witn th.-

lower current the operation takes longer, and the heat spreads

alont; the metal being welded, consequently when the up-

setting pressure is applied, there is ^a certain increase in

area, whereas with a higher current the metal is heated much
quicker, and consequently the heat does not spread along the

bar, and the increase made is confined to a shorter length,

the time required to make a weld varying with the square of

the current.
This question of the form of upset is a serious one. and mu.st

be considered with every butt welding proposition, as it is

sometimes more economical to use a higher welding current

for a given seetion, as by so doing the up.set of the weld is

much easier to remove than if a lower current were used.
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THE LONG-DISTANCE TELEPHONE 5YSTEM
OF THE UNITED KINGDOM.

J)1SCUS.S1UN J.N J.ONDU.N.

Dr. J. A. l''LU.M]Na, in opening the discussion at the institu-
tion of Electiical Euginecis on Sir W. Noble's paper, which
was abstracted in our last issue, said that it would not
have been possible to apply thermionic valves to tele-

phonic purposes if they hud not been developed in con-
nection with wireless telegraphy beforehand. He exhibited u
number of valves of historic interest, and after pointing out
how they diliered in construction, said that the author had
not mentioned the results obtained over the Chicago-Los
Angeles hne, which were entirely due to the use of valves.
He also missed any reference to oxide-coated valve lilanients
in the paper, and he asked the author whether tlie P.O. had
made any investigations in connection therewith or with
helium-filled valves; the latter had been largely used during
the war period. Dr. Fleming mentioned that recently a tele-

phone conversation had taken place between two ships, one
being in the Pacific and the other in the Atlantic Ocean, the
message having been relayed by means of valves and trans-
mitted partly by w^ireless and partly overland across the
American continent.

Mi-, a. J. SiCBBS, after referring to the success of the Liver-
pool-London cable mentioned in the paper, said that the results
showed that the Post Office authorities were not asleep; the
achievements of their eugincer.s had been great, but they were
not appreciated because it was not sufficiently realised \\hal
they had done. Their work was not known generally.
Mr. A. Jones, of the Western Klectric Co., New York, briefly

referred to transmission problems, and explained that the test-
ing equipment of the Amcric'un Bell system had been stan-
dardised to a high degree. He had thrown on the screen a
lantern sUde showing the transmission gain frequency of a
two-wire repeater set, and explained that they now possessed
apparatus by the use of which they could determine those
i-urves in commercial service in less than an horn-. He was
of the opinion that in the near future they would be operating
in the U.S.A. trunk telephone ciixuits of a length of 1,000
miles.

Mr. J. E. IviXGSBDRY read extracts from a mernoraudum
dated 1905, which was issued on the occasion of the inaugura
tion of a certain new telephone line. Attached to the memo-
randum was a map similar to that in the author's paper, but
the significant point was that the 1905 map thd not show a
single piece of underground cable; a comparison with fig. 10
w-ould indicate the enormous development that had taken
place. After pointing out the advantages obtained from the
use of underground cable, the speaker recalled that the fii-st

.standard cable could only be used over a distance of 2U miles,
say, between London and Croydon, whereas modern cable with
attachments could easily be u.sed between, say, London and
Rome, another indication of the advance that had been made.
The thermionic valve was. a marvellous piece of apparatus,
and it would lead to very great results being achieved.
Mr. Ericsson referred to line characteristics and their ed'ect

on repeater operation, and thought it was unfortunate that
7U-lb. cable had been cho.sen to produce the curves shown in
fig. 4 because the re.siilts might be misleading. He showed
lantern shdes illustrating frequency/impedance curves for
loaded 20-lb. per mile cable, and explained how the good
differed from the bad curves.
Mr. P. Gill, former chief engineer to the National Telephone

Co., showed slides which clearly indicated the effect of loading
and of repeaters on the total weight of copper- that was re-
quired in the case of both overhead wiie and underground
cable. Other slides showed the carrier circuits and terminal
boards used on the New York-Chicago line.

Another speaker, in referring to the dilficulties encountered
in designing the testing transformers, thought that the tele-
jihone repeater transformer and valve could be made a very
much better piece of apparatus if it were considered as a
whole. In connection with valve de.sigu, when stuaying
characteristic curves, they should beware of curves which only
gave part and not the whole story. Different characteristics
were required according to the conditions under which the
valve was called upon to work. For telephone piirpo.ses the
valve was put to very refined use, and it should be remem-
bered that in that case it was not ailjiistalile and under con-
stant skilled att<'ntion as was the case when it was used in a
wireless telegraph station.

Sir \V. Noble, in briefly replying to the questions asked dur-
ing the di.scussion. said that many experiments had been
carried out by the P.O. in connection with valves, but he had
not referred fully to the subject becau.se other authors had
done so already; his object was to describe the long-distance
telephone system of the United Kingdom, not the valves used.

Discussion at Edinburgh.

Ox March Sfh, Mr. J. E. Sayers. chairman of the Centre,
presijing. Sir \V. Noble's paper was read and discussed at
Edinburgh by the Scottish Centre of the Institution.

Mr. R. Waring thought that to an old telegraph engineer
the paper was of peculiar, interest. The early troubles with
short lengths of aii-spaced cables, due to lightning, were a real

diliiculty at the time, but some of them were due to wurkineu
loUowing the practice which had obtained when gutta percha
covered conductors were in general use, i.e., if there was u
IVjot or two to spare, it was left in a coil in the joint liox at
liie foot of the pole. At any r,; e. it was at plact^s such a.

Ihose that the speaker had fou:; ' ono or two faults caused
liy lightning. Throughout the wiiole range of the work vu
underground cables, a dogged st.'oggle with difficulties hai
been waged. Sir Wilham had sh.'Wi. the edifice as it bto(jii

to-day, but had left out the scalV'. liag; while the tcchuica
information in the paper would b of value there was th.

other side which at the moment was of special intcrcsi,

Scotland had had since 1906 a st'.ble telegraph service u
England provided by means of the Edinburgh—Cilasgow
London underground cable. They now saw a similar stabilit;.

in sight for the telephone service. With a stable and prouqii
service there would surely be marktti development in train.

which should belie the author's figures relating to Scutlami
which showed that Glasgow, with s:x circuits to Lon<lon .!<

present, was expected to need twelve only in 1930, as com
pared with SO between London and Liverpool. Sir Williaiu'.-

otlicers would require to modify that installation.

Mr. J. R. M. Elliott explained that in recent years im
provcment had followed on improvement almost belorc th.

intermediate stages of construction or installation had hu.i

time to reach maturity, and before the comparatnely receni
process of loading had been developed to anything like it.-

maximum extent. Sir ^Villiam had shown the marveilou
development which would be pos.silile (with miniiiuim c.\

jienditure) by the employment of vaho amplifiers. At a rcceni
lecture which the speaker had attended in Newcastle (on tli.

properties of the thermionic valve) the lecturer complainrii
of the want of rigidity in valves of British manufacture, an.i

expressed the opinion that modern German-made valves Wer.
much superior in the matter of rigidity. If that was th.

case it behoved British manufacture:'o to lose no time ii.

attending to that serious defect. The present trunk centre.-

had grown up by degrees and through force of circumstance,
had become situated in large towns. In adopting the ino.>;

economical lay-out of route, new trunk centres might liav.

to be estabhshed, but in some cases the y might not coincnl.

with the large towns as in the past, and might actually b.

thrown into country areas. With reference to the temporary
rejjeater station installed at Leicester, it seemed to be unfoi

tunate that a special effort could not have been made t.

provide the buildings at Northampton and Derby in tim.

for the completion of the cable. Temporary expedients, par

ticularly in the matter of premises, had nowadays a tendency
to become more or less permanent and. so long as it w:i^

possible to carry on, the question of efficiency or othcrwit.

was apt to fall into the backpi.jund when the costs .if ncv
premises were under consideration. Sir William made n.

reference to the insulation resistance of cables, ralh<'r an

important matter; he might have had some good reason for

that omrssion, but in circuits such as were shown in fig. li'

was it necessary to maintain any minimum standard of in

sulation for such circuits?

Mr. W. W'ooD said how unfortunate it had been that mereh
through ignorance certain sections of the Press and publi.

had recently so unjustly complained about the telcphen.

system generally. .\s a railway engmeer, the sjieaker proi.

ably worked as clo.sely with the Post Office enguieering d.

partment as anyone, and he took that opportunity of .sayiu;.

that. considering the most difficult conditions that the Posi

Office engineeiiug staff' had had to contend with owing t<.

the war, their achievements in overcoming difficulties and
keeping the telephone system going as they had done hu'l

iieen nothing short of marvellous. Serious attention woul.!

have to be given by Post Office and railway engineers t<

inductive intei'ference from power circuits, especially in viev.

of the development of high-power overhead transmission in

various parts of the country which would take place in the

near future. In America the question had been gone into

most thoroughly, and a committee had reported in the greatest

possible detail and recommended rules for the constructien

and operation of power and communication lines for th.

prevention or mitigation of inductive interference. Clo.se c.

operation would be required between telephone and powei

engineers and unless definite instructions and rules wer.

recognised by both, the problem would be well nigh insoluble.

.\s in the case of disturbance from neighbouring telephone

and telegraph circuits, which the author had stated had to !"

treated to suit varying conditions, so w-ould different con

ditions obtaining on power lines of different formation an.!

loads have to be separately considered, and the s|)ecia:

methods of tran.sposing agreed upon between both parlie-

Residual voltages and currents were a principal cause ii

inductive interference, and it was interesting to notice fl"

effect of wave shape on interference. Wave shapes on

different power systems in practice were found to have very

wide variations; an unfavourable wave shape, that was. one

having a high proportion of harmonics, was most likely f..

make telephone circuits inoperative, pointing to the import

aiice of strict attention being given to the design of machinerv.

.\t the present time it w-as almost impossible to tackle the

nrnblein satisfactorilv unless rules were laid down. Tlie Post

Office had a research department of very high standing, and

that organisation had been set up to deal with matters^ of

that kind.
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Mr. J. D. Taylor pointed out that in 1896 Edinburgh was
iniuiected to the outer world by eight long-distance telephone

1 ii\Luts; in 19iii tlic number ol sucu circuits had mcreased to

\\i . aud in I'd'Ai to Ib4 circuits carrying about tt.UUU long-

ll^^tance calls per day. In spite ot that neavy load of long-

distance tratiic, in addition t-o the large number ol local calls,

'M per cent, of all telephone calls wuich originated at Kdiu-
luirgh were effected vsithout delay, ihe speaker exhibited

t\\(i drawings showing the (^Towtu of the telephone service

111 the East of Scotland. Tlie following comparative details

(it the long-distance telephone service ot the United Kingdom
iiiilicated now the service had grown : In 1898 the number
1.1 workmg trunk circuits was less than l.OUO; to-day it was
nearly i.UliO. 'll;o mileage of trunk circuits in 189b was less

than 50,1X10, but w'as nearly doubled in the two years from
'1^96 to 1898. Lt had been increased by 15 times between
'layti and 19:i0; from 1898 to I9'i0 the mcrease was eight times,

aud the total mileage was now nearly 450.000. Ihe increase

in the average \alue of calls b<>tween 1898 and 19'20 had been

one and a half times. Ihe revenue from trunk circuits in

Is'.it) was about £130,000 per .lunum; it was now £1,860.000
|iir annum. The number of trunk calls had risen from
i.iKJU.OOO in 1898 to between 50 and 60 millions to-day. With
.-table, almost fault-free undergn-'tiud telephone loops, it should

lie possible to provide satistact%;v' call, or service circuits, by
superimposed telegraph circuits in cases where the very

costly and important main circi.i were loaded with revenue
tr.ilhc.

.Mr. Hart, referring to Mr. Eliio 's remark about German
valves, said that the glass work hi the German valves was
lit a very high order, perhaps bo.ter than anythmg we
could do, but as regarded the e)lic;-acy of the valves, he
beheved that we could produce valve i m this country that

were equal to any produced in the wcrld. Soon after the

armistice Sir WiUiani Noble sent him across to Cologne.

They heard that the German administration had set up
some very w^onderful telephone citcuits at Constantinople,

Vienna, Berlin, Brussels, and in I'tance. and had linked

them all up by some very wondeiful circuits which was
effected by means of some very hne telephone repeaters, of

which one was said to be stationed at Cologne. He went
to Cologne, and with the very kind n'sistance of the officer

commanding there brought back the h.iportant parts of that

; German telephone, and they examined tuem in London. They
found they were a Utile bit u-orse than their own. The British

Plying Corps had seen some very fine samples of valves,

but when they were compared with the valves which
were being produced in this country at the rate of

thousands per day by .several firms, the German valves were

found to be in no way superior to British ones except that

the gla.ss blowing was certainly admirable. In Sir William's

table referring to a test of an underground telephone cable,

the leakage factor was given as " unreliable " at the high

frequencies. The speaker said he had something to do with

the.se tests (although he was unaware that they had been

, put down as tmrehable), and he explained that the apparatus

; with which the tests were raide was the, be.st apparatus that

could be obtained in Eng! lod or anywhere. At 30,000 the.

figures would have been i.i-i,'ative, that was to say, showing

I an insulation which had a negative value.

Sir William Noble, in Lriefiy replying to the discussion,

explained that the German valve at fir.st sight looked a first-

.l.isR article, but on further examination ancl test it was found
IK it to be so good as then- own. although the glass was better,

liiey would try, if possible, to get repeater stations in or

near towns, because the facilities were much gi'eater, and
it was much better for the staff to be near towns. In con-

nection with all the development of the telephone repeater

and so forth, the Post Office v^ould not be called^ upon to

pay a penny piece in royalty, because its own officers had
pretty well anticipated anything which had been done.

i:

I THE SAFEGUARDING OF INDUSTRIES.

Tun following are the proposed ways and means resolutions

which have been pre.sented to Parliament :
—

Hesolution /.—That for a period of five years from the

passing ot an Act for giving effect to this resolution there

shall Ixi charged on any of the following articles imported intu

ilreat Britain or Ireland a Customs duty of an amount equal

to :iSi per cent, of the value of the article, that is to say :
—

(a) Optical glass and optical elements, whether finished

or not, microscopes, field and opera glasses, theodolites, sex-

tants, spectroscopes, and other optical instruments.

(h) Beakers, flasks, burettes, measuring cylinders, thermo-

nieters. tubing, and other scientific glassware and lamp-b'own
nare. evaporating dishes, crucibles, combustion boats, and
.ither laboratory porcelain.

(l) Galvanometers, pryometers. elrctroscnpes. barometers.
I analytical and other precision balances, anil other scientifir

f instruments, gauges and measuring instruments of precision

<if the types used m engineering machine shops and viewing
1 ii'ims. whether for use m such shops or rnoms or not.

I'i) Wireless valves and .similar rectifiers, and vacuum tubes.

(e) Ignition magnetos and pernianent magnets.

(/) Are-lamp carbons.

(g) Hosiery latch needles.

[n] Metafile tungsten, ferro-tungsten and manufactured pro-

ducts ol metaUic tungsten and compounds (not mcludmg ores

or minerals) of thorium, cerium and the other rare earth

metals.
(i) All- synthetic organic chemicals (other than synthetic

organic dyestutts, colours, and colouring matters imported

for use as such, and organic intermediate products imported

for their niantifacture), analytical reagents, all other fine

chemicals and cuemicals manufactured Oy fermentation pro-

cesses;

including any articles comprised in any Ust which may from
time to time be issued by the Board of l\ade for defining

the articles which are to be taken as falling under any ot

the general descriptions set out above.

Resolution 11.—Ihere shall Ix! charged on any of the folhiw-

ing articles imported into Great Britam or Ireland, in addition

to any other duties of Customs chargeable thereon, a Customs
duty of an amount equal to '6'Si per cent, of the value of the

article, that is to say ;
—

-Articles of any class or description in respect of which an

order by the Board of Trade has been made under any Act

of the present Session for giving effect to this resolution, if

manufactured in whole or in part in any of the countries

specified in the Order, or deemed to be so manufactured.

Any such Order as aforesaid may be made on the ground

that articles of the class or description in question are being

sold or offered lor sale in the United Kingdom:—
(a) At prices below the cost of production thereof; or

(/)) At prices which, by rea.son of depreciation in the value

in relation to sterling of the currency of the country in whiili

the goods are manufactured, are below the prices at which

similar goods can be profitably manufactured in the United

Kingdom;
and that by reason thereof employment in any industry in

the United Kmgdom is being or is likely to be seriously

affected.

For the purposes of this resolution, " cost of production
"

in relation to goods of any class or description means the

current sterling equivalent of :
—

(a) The wholesale price at the works charged for goods of

the class or description for consumption in the country of

manufacture; or

(b) If no such goods are sold for consumption in that

country, the price which, having regard to the prices charged

for goods as near as may be similar when so sold or when
sold for exportation to other countries, w^ould be so charged

if the goods were sold in that country.

ARTIFICIAL ILLUMINATION FOR
KlNEMATOQRAPttY.

By J. C. ELVY. A.MJ.E.E.

{.Ibstrari of paper read before the Illuminating Engixeeklno
Society.)

There are a number of points to be considered in the lighting

equipment of a kinema studio. The essential factors are the

actinic values of the various lighting units available, the

amount of electrical energy required to operate them, the

initial cost of the equipment, and the co.st of maintenance.

Hie first desiderata to be considered are the illumination,

its manipulation, and the photographic facilities. Then comes

the secondary question of housing, which is a constructional

engineering job.

What we have lacked in this, country is a sufficiency ot

efficiently designed and equipped studios, the illumination

equipment being mobile in every way, with flexibihty and

ease of control. The amount of electricity demanded may
reach a figure too high for ordinary netw'orks, necessitating

new cables or special generating plant on the premises.

Only those promoters who attack this question boldly on

broad, sound lines, by obtaining the advice and guidance

(if experts in each branch of the industry can hope to hold

tlieir own.
Eyesight Troubles in Kinema Stddios.

There .seems to be a. general impression that the main

source of eyesight trouble in studios, when it occurs, is the

exposure tc) sources of very great intrinsic brilliancy. It is

possible that the strong ultra-violet component in some lights,

which is highly desurable from the photographic standpoint,

may accentuate a tendency to inflammation of the eyes, as

it has been remarked in other processes, e.g., in arc-welding,

&c. Inflammation or scorching of the skm which accom-

panies eve-irritation in some cases is also a well-known result

of excessive exposure tc. ultra-violet light. Again, prolonged

exposure to light of a peculiar colour may lead to subseiiuent

derangement of colour vision.
. lu

It is impossible for artistes to act naturaUy under the

Winding glare of points of high intrinsic bnlhancy.

I understand that a film production studio does not come

within the scope of the Factory Acts. In one particular case

where I advised on a scheme, I considered it the safest policv

Bo to frame my specification that all requu-ements ot the
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Factory Acts were complied with, including safeguards against
lire risk, and also risk of shock or burns to persons, which
may conceivably arise Irom traihng cable without adequate
protection.

Apart from the tragic side of this abundance of light, it is

uneconomical for black and white work, a great deal of elec-

tricity being wasted in the photographic sense.

A point of very great impurtance in the lighting of kinema
studios is the distinction between visilile and ultra-violet

light. For photographic purposes, that is. for actinic rays,

the visual hght is practically of no value as a guide. From
the photographic standpoint it is desirable to select an illu-

luinant with a strong ultra-violet constituent, a certain amount
of which is necessarily absorbed by the camera-lens. All

varieties of ultra-violet light are not oqiially injurious, and
it would be a useful inquiry to ascertain whether the rays
which are chiefly needed from a photographic standpoint fall

within the range of wave-length that is liable to cause eye
trouble.

Dr. Mees, the director of research of the Eastman Kodak
Co., remarks that for kinematograph work it is an advantage
to use for ordinary (photographic) materials, light of an aver-

.ige wave-length as near as possible to -KIL) millimicrons. He
^;ives the photographic efficiency of the enclosed arc as 62
pel cent.; flame arc, 52 per cent.; mercury vapour (not quartz
type, quartz is transparent to ultra-violet rays), 47 per cent.

The 220-volt arc seems radically different in many of its

properties from the llU-volt enclosed arc. From the stand-
point of speed 220-volt enclosed arcs were considered the best
iti commercial use in 191.5 for photographic work not involving
i-olour-quahty. Tests appear to have shown that the enclosed
arc was four times as powerful as the oi)en arc, using ordinary
carbons, and gave at least twice as much photographic light

as the oiwn lamp using white flame carbons.

The Lighting of Scenes in Studios.

.\s a rule the three-sided enclosure in which the piece is

acted has a greater width at the front, facing the operator,

so that the two enclosing sides slope outwards. Masses of

lights are arranged at the tront on either side of the stage. It

may also be desirable to supplement this front lighting by
overhead units. In some cases concealed hghts towards the

rear of the stage are needed to show up the background.
Much remains to be done in the design of special reflectors

and shades, and in the selection of the positions of

light, which may have a con.siderable effect on the
energy consumption. The reflectors at present provided have
usually a very simple contour, and much light may escape
outside the actual boundary of the stage where it is needed.
It is conceivable that liy using a polished reflector, giving
.1 narrower beam, and then subsequently screening this ligiui.,

the desired reduction in intrinsic brilliancy might be gained,
without efficiency lieing unduly sacrificed.

One of the chief objections to be taken to modern liglitiii;;

methods in studios is the use of " flooding " lights, whicli

iniDair the artistic qualities of the liiin-picture. Extreme
black and white contrasts are fatiguing to the eyes. The
" floodlights " used to produce these effects involve the con-
centration of light in an almost parallel beam, as in a search-

light. It is obviously better to get the desired result by
accentuating the actinic value rather than by concentration of

great amounts of relatively inefficient visible energy.
Wasteful illuiuinants involve unduly hwtio generating jilant

and excessive consumption of energy. Maintenance costs of

illuminants must also be considered {e.g., mercury vapour
lamps require no recarboning. open arcs require recarbonin;,'

at more frequent intervals than enclosed arcs, &c.).

The suggestion that illuminants u.sing white lights should
be covered with blue glass cannot be approved. Such screen-

ing involves a loss in efficiency. One merely absorbs a con-
siderable amount of visible light, and some ultra-violet. What
is desirable is to produce a source \\hich itself emits radiation
of the requisite quality.

Photographers generally agree that a iiuiforni white sky

—

Nature's own diffuser—is the ideal condition. Therefore,
why not. when producing exterior scenes inside a studio,

imitate diffused daylight as closely as po.s.sible. or for a room
scene in daylight, why should not the illumination appear
to come through the window, with a certain amount i-eflected

from the ceiling or room? Not as in some cases, without any
ceiling, judging by the " glare " overhead. With a uniform
whitr sky soft pictures are obtained.

IMPORTS OF NEW ZEALAND.

Wolfram in Qaeensland.—The Commonwealth Govern-
inent is beine urged to take over the Thermol Co.'s properties in

the district of Cairns, Queensland, in order to eafefjuard the sopplv
of wolfram At a rerent meeting of the TownsviUe Chamber of
Commerce, Mr. S. M. Hopkins said that wolfram was essential for
munition making, and it was estimated that to beep the company a

plant in working order would only cost about £2,000 per annum.
There was no doubt about the neceaisity for tungsten during the
war. and it was also a great commercial necessity. The Chamber
passed a resolution in favour of Federal assistance, and other
commercial bodies have done likewise.

Tub following table shows the values, and in certain instances
the quantities, of electrical and allied goods imported into
New Zealand in 1919, accordiuy to the recently issued official

trade returns. The figures for J 91 8 have been given for pur-
poses of comparison, and notes of increases or decreases added.

i'.lcctrw batteries and eclls.-

Total
l''roiu United Kingdom

United States

Gninraturs, motors and trun

Total
From United Kingdom

,, United States

Insulated cable and wire.—
Total

From United Kingdom
,, United States

,, Japan

h'.lectric lamps.—
Total

From United Kingdom
., Netherlands

Japan
United States

Carbon in blocks.—
Total

From United Kingdom
,, United States

Uther electrical material.—
Total

From United Kingdom
United States
Japan

I'Jcctricitij meters.—
Total

From United Kingdom

,, Switzerland

,, United States

IlrciirdiiiiJ and trstinrj iii.tlni

Total

From United Kingdom
United States

TclrplioHCs and accessories.—

Total

From I'nited Kingdom
,, United States

Coitjier wire, bare.—
Total

From United Kingdom
Japan
United States

//(IK telegraph and felrph

Total

From Canada

,, United States ...

1918 1919 Inc. or dec.

... £ 30,000 43.000 -fis.oau
1,000 6,000 + S.OOo '

28.000 36,000 + 8.000

iforincrs.—
... Ji 61,000 103.000 -1-.12,(XI0

20,000 34,000 -fJ4,00O

39,000 68.000 -f29,000

... £ 39,000 122,000 -f 8:3,000

12,000 70,000 -1-5.S.00O

1,000 9,000 + 8,000
25,000 40,000 -1-15,000

... f 65,000 77,000 -f 12,000

16,000 16,000 —
26,000 21,000 - 5,000

2,000 3,000 -f 1,000
20,aKJ 36,000 -1-16,000

... £ 14,000 2:3,000 + 9.000

2,000 8,000 -1- 6.000

8.000 14,000 + 6,000

... £ 1:36,000 191.000 4-55.000

21,000 41.000 -1-20,000

102,000 135,000 +:am
9,000 8,000 - I.OCHJ

Xo.
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limited number are of real merit. Some are even in a sense mis-

leading, because they give the student an impression that the

first and foremost object of study is the passing of examina-

tions. Especially in recent publications one comes across books

in which the text is prominently illustrated by examination

(luestions set by various examining boards, and the solutions

are given. Some of the questions are rather abstruse and
not likely to ari.se in practical work, but they look learned

and a correct solution will, therefore, carry high marks in a

degree examination. The author and translator of the work
under review had certainly no intention to bribe the student

by showing him an easy way of pas.sing examinations, but

to give him a thorough understanding of fundamental prin-

ciples, and to show him how these should be applied in prac-

tical work; in fact, to cultivate the faculty of thinking " elec-

trotechnically," as Thomaelen calls it. Such thinking nece.s-

sarily involves a certain amount of mathematical reasoning,

but the mathematics used do not go beyond the more simple

forms of the calculus, and these are set out so clearly that

the reader will not have much difficulty in following them.
The desire to make all abundantly clear has led author and

translator (more especially in the early pages) into a method
rif treatment which some readers might characterise as verbose,

but from the student's point of view this kind of verbosity

i!x no fault. A beginner would rather have the same idea

explained to him in two or three different ways than merely
iiuce in a short passage which he has to read over and over

II gain before he can puzzle out and grasp the real meaning.
To the experienced engineer certain conceptions, with their

mathematical expressions, and possibly their mechanical ana-
liigies. have become a kind of second nature; he habitually

forms mental pictures of the natural phenomena such expres-

sions represent. To him. what he might term long-winded
explanations may seem superfluous, only increasing the bulk
of the book. Not so the student. He is grateful for the long-

winded explanation, provided it is clear and relieves him from
the mental worry of having to puzzle out the inner meaning
of some elegant mathematical statement. .\s an example, we
may take the demonstration that the area of the hyst«retic

loop repre.sents energy. .\ mathematical physicist of the

elegant and terse school after having developed the formula

fl!W =—- X HrfB
I ir

would simply tell us that the integral of dW extended over

the whole cjcle " of course " represents ergs required to carry

the volume of iron of Al cubic cm. through a complete cycle.

Tliomaelen is more considerate ; he shows on p. 77 four parts

of the same hysteretic loop with the areas representing energy
shaded, and thus enables the student to piece the parts

together and satisfy himself that the statement is ti'ue. It is

this careful attention to and consideration for the mental
capacity of the beginner which makes the book a favourite

with students. Incidentallv, it should be noted here that at

the- end of the chapter the " figure of loss " is given for

stampings as 3 to 4 watts per kg at 10.000 induction and .50

frequency. This may have been correct at the time of the

first edition, but it is too high for the modern brands of

alloyed iron.

The first four chapters deal with fiindinnentnls more from
the phy.sicist's than the engineer's jioint of view. They con-

tain the usual statements and explanntions concerning current,

electromotive force. Ohm's law, KiirhhofP's rules. Wheat-
stone's bridge. .Joule's law, primary cells, standard cells, ac-

cumulators, forces between magnets and conductors, self-

induction, and cognate matters. Chapter V is devoted to units

in the c.g.s. electromagnetic system and their relation to prac-

tical units, but c.g.s. units in the electrostatic system are

onlv briefly mentioned. In the foUowing chanter we come
to the subiect of the book from a more specifically engineering
point of view, such as armature windinfts. field magnets and
excitation, commutation, special types of dynamos, efficiency,

remilation and temperature rise.

Chapter \ is an introduction to the study of alternating

currents, whilst the followinc chanter deals rather ton brieflv

with transformers. Upon this follows .tu elementary chapter
on alternators, but a more detailed theory is aiven in Mie

following chapter. Here the translator has added an in*' -

esting section (101 on p. •S201 dealing with polar leakage. Tie

shows how the leakatJe field is altered on load, and gives a

simple graiihic method for finding the correction which must
be made in the O.C. characteristic if this is used in the
investitation of the condition of the mnehine on load.

In Chapter 'K.TV we come to the graphic theorv of alterna-

tors supplying power to infinitelv strong bus bars. For a

machine without armature losses the locus of torque and
power is n semi-circle and their magnitude depends on the

point of intersection between the vector of induced e.m.f
and this semi-circle. The author shows how. bv reason of

resistance and other losses, the construction must be niodified.

Since there are losses the input mus* be '.'re'iter th.^n the
I'utput. We thus pet two curve=- both still circular but nf

different radius and position. The reasoning is admirnhlv
I'lear. and the matboniatics quite si\nple. A graphic method
is also shown (p. 327) for finding the locus curve (this time
not- a cirele) for the current.

Next follow sections in which svnchroni.«ing pow-er. nhase
swinginfT. and namllel operation. V curves, dampers, and cog-

nate subjects are discu.ssed.

The treatment of synchronous motors is rather .scanty, only
eight pages being devoted to this, but in the next chapter
(XVI) we come to a very detailed discussion of the asynchro-
nous motor. This is mainly descriptive, and since the con-
ception of concatenated currents presents soma special diffi-

culty to the student, we find the author once more reverting
to the principle of generous diffus<3ness already mentioned.
Having thus helped the student over initial difficulties the
author, in subsequent chapters dealing wdth detailed theory,
becomes more ter.se in his treatment. Readers will be pleased
to see that the translator has adopted the symbols recom-
mended by the International Electrotechnical Commission and
also a counter-clockwise rotation of vectors. One wishes that
all authors would do the same. The habit of many authors
to use any symbol for which they may hav«' a fancy and let

their vectors rotate clockwise imposes an unnecessary mental
effort on the reader, and if in addition an author mixes up
inches and centimetres, grams and pounds, speed in feet per
minute and in metres per .second. British thermal units and
calories, degrees F. and degrees C, the study of a book in
which such heterogeneous units are used becomes anything but
a pleasure. It is unfortunately the case that many professional

'

men, teachers as well as practical engineers, cling even nowa-
days tightly to the so-called English system of units, and to
please these persons an author may have an excuse for using
the.se units in his book, but he has no excuse for avoiding
the metric system. He should use it throughout, and if he
wants to please readers of the old school, add the equivalent
in English measure in brackets. Then the person accustomed
to the metric system will not be troubled by the additional
figures, because being distinguished by brackets he can easily
ignore them. The u.se of English units is not so objectionable
in other branches of engineering (provided the metric equiva-
lents are added in brackets to facilitate reference to Con-
tinental works), but electrical engineering being based on the
c.g.s. system, the use of the metric system becomes imperative
and mixing this w-ith English units intolerable. In this

res])ect no fault can be found with the translator. He has
wisely abstained from making bis book more palatable to
the old school by substituting English for metric measure.
In Chapter XVIII we come to the circle diagram ; first in

its simple form commonly known as the Heyland circle, and
later in the improved form due to Osanna. The latter is more
accurate, but w-hen only one motor is in circuit the accuracy
of the original diagram is quite sufficient for practical pur-
poses. The case is different when we have to deal with
cascade working. The Heyland circle becomes inadequate,
and thus on the Continent, where variable speed motors for

general use (and especially for electromotives) have found
considei'able application the more accurate graphic treatment
by the Osanna circle has been adopted. ,\lthough at the
present time there does not .seem to be in this country any
large demand for cascade motors there is no knowing what
the future, may bring, and for this reason as well as for the

scientific interest generally, the translator has done well to

include also this subject in the English edition.

In Chapter XIX we find a general explanation of tlie single-

Iihase induction motor based on the Ferraris conception of two
magnetic fields rotating in opposite sense, and this is followed
by a discussion of various types of single-phase commutator
motors, such as the straight series, the repulsion motor, and
the Winter-Eichberg motor. Chapter XX deals with i-on-

verters, including the tyt>e invented by La Cour.
In an appendix a brief exjioss is given on the use of tlie

symbolic method for solving alternating current problems.

This book of nearly .500 pages, and as many diagrams con-

veniently placed to the text, is not, and does not pretend to

be, a book for the designer ; it is simply a hand book of

electrical engineering, but a verv useful one, especially to tlio

student, since both as regards the matter it contains and the

manner of treatment, it will give him a firm grasp of funda-

mental principles.
• GiSBEKT K\PI'.

Trlrphniui Without Wires. By Philip R. Coursey, B.Sc.

Pp. XX -1-411; 249 figs. London : The Wireless Press, Ltd.

1910. Price 1.5s.

The author of this work has quite a good excuse for putting

yet another wireless text book on tlie market. He claims

that a book dealing fully with wireless telephony as distinct

from telegraphy meets a requirement of the day. There can

be no doubt that the contents justify its apjjearance on the

market, for the book is well compiled, and forms a very

interesting account of up-to-date progress in this rapidly de-

veloping application.

-A. particularly valuable feature is the very complete biblio-

graphy of references to original papers and articles covering

in all 695 items. A little revision is, however, required here

as some duplication of entries exists, as. for instance, numbers
313 and 352. There is very little in the text to invite criticism,

though possibly unmerited prominence is given to some
methods or systems for which too much has been claimed

by their authors. .\ particularly interesting chapter deals with

the important subject of interference prevention, and elimina-

tion of static troubles, in which the various methods that

have been propo.sed or tried up to date are clearly explained.

The omission, however, of the rather obvious scheme for

reducing static interference by the use of separate aeriala
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for transmilting and receiving and making the receiving aerial

much less lofty whilst adding to the spread and height of tho
transmitting one, is notable. A loop or frame aerial for

reception combined with a lofty aerial of the heavily radiating'
type for transmitting is a development on similar lines.

The book contains some 400-odd pages, and is well and
profusely illustrated with 'i-JQ well prcp.ired figures. It can
be recommended for the use of tlio student and for general
information.

.1. K. T,

NEW PATENTS APPLIED FOR, 1921.

(NOT YBT PUBLISHED.)

Compiled expressly for this journal by Mkssrs. Skpion-Jones. O'Hkll ak
Stephens. Chartered Patent Ay.nti, 885, High Holborn, London, VV.C. 1.

..I J.8,635. ' iMling Insulation o( electrical materials." V. C. Necdha
Noddings. March 21st.

8,661. " Earthing-clip for electric conductors." J. K. Franks. C. G. Mai^.^,
A. E. Read and Walsall Hardwai-e Manuf.aclurino Co., Ltd. March 2lsl.

8,663. " Electric bells." J. T. Wright. March 21st.

8.683. "Telephone-call recorder." If. K. .Sinithcrs. March 2Isl.

8.6,W. " Sparking plugs." A. E. Heath. March 21st.

8,713. " Ignition systems lor intcrnal<ombustion engines." K. A. 11. Lowin
March 2l5t.

8,715. " Electric arc-welding apparatus." i;. C. K. Marks (.Sictnenn
-Schuckertwerke). Match 21st.

8.723. "Sparking-plug Icsting-dcvicc." E. .M. Denton. .March 21»t.
8.730. "Means lor generating continuous oli-ctric oscillations." C. S. .Agate

and P. W. Willans. March 21sl.

8.731. "Means for supporting electrodes ul thermionic devices." W. J.
Picken and H. J. Round. March 21st.

8.736. " Electric storage or secondary cells." E. Vogel. March 21sl.

8,744. " Telephone systems." Automatic Telephone Manulacturing Co., Ltd.
March 21st. (United States, March 39th, 1!)2«.)

8,758. " Retaining-dcvices for overhead trolley collecting wheels Of electric
tramways." J. Ellis and R. F. Ellis. March 22nd.

8,775. " Electric starters for internal-combustion engines." Z. R. Del'"
Veneria. March 22nd. (Italy, March 23rd, 1D2«.)

8,780. " Electric-fuse holders." J. Ellershaw, March 22nd.
8,798. " .Automatic regulation of internal-combustion engine driving an elec-

tric generator." British .Arc Welding Co., Ltd., and H. Ogdcn. March 22n>l.

8,802. " Dispatch of electric messages." E. Oldenbourg. March 22nd.
8.822. "Radial-type commutators for dynamo-electric machines." Metro.

politan-Vickers Electrical Co., Ltd., and G. A. Juhlin. March 22nd.
8.823. " Rheostats." .\. G. Langrish and .Vlotropolitan-Vickers Electrical

Co., Ltd. March 22nd.
8,832. " Electric relays for wireless telegraphy." P. Boucherot. March 22ni'.

(France, March 24th, 1920.)
8,862. " Dvnamo-elec-Iric machines." Sachsenwerk Licht-und Kraft Akt.-Ges.

March 22nd. (Germany, March 22nd, 1920.)
8,872. " Sparking-plugs." T. Morrin. March 22nd.
8.875. "Electrically-controlled safety cranking-device for high-speed engines,"

G. T. Craker and H. W^ard. March 23.d.
8.876. " .Automatic electric time switch." A. J. Wheeler. March 23rd.
8,883. " Renewal of filaments in metal-filament electric lamps." A. II. S.

Colebrook, S. Coxon and W. A. Williams. March 23rd.
8.943. " Process for manufacture of photo-electric cells." T. \V. Case.

March 23rd.
8.944. " Photo-electric cells." T. W. Case. March 23rd.

8,948. "Portable switchboard." C. C. Herryman and J. McCloskey. March
23rd.

8,955. " Engine starters." V. Hendix. .M.irch 23rd. (I'nited Stales, March
21st. 1919.)

8,962. " Circuit making and breaking <l.vic.-." E. Schatlner. March 23rd.
8.971. "Bobbins for electro-magnetic apparatus." M.-l.. MagneKi Syndicate

Ltd., and E. A. Watson. .March 23rd.
8.973. "Electric-lamp holder." E. Kemper. M.in h 23rd. ((.ernlanv. Sep

tember 13th, 1920.)

8.974. " Electric meters." W. Law.son. March 23rd.

8.981. " Starting-devices for c-lectric motors." British 1 homson-Houston Co.,
Ltd., .and J. Sugden. March 2;)rd.

9.007. " Auxiliary spark-gap devices." P. Bernard. March 23rd. (France,
January 7th.)

9.017. " Electric switches." D. McGregor. March 23rd.
9,024. " Manufacture of storage hatteri.js." H. Wade (Hazelett Storage Bat-

tery Co.). March 23rd.
9.033. "Accumulator cases for motor-cycles, ,1c." R. H. Playli.ol. Marrli

24th.
9,039.' " Electric .healing resistance el.n.ents." I-I. J. Dean-Osgood. .March

24th.
9,046. " .Sparking-plugs." H. B, Cornish. M-arch 24th.
9,080. " Portable hand-operated electric coal-drilling machines." J. G.

Henderson and T. Hindson. March 24th.

9,089. " Electric insulators and insulating, material." W. A. Fairgrieve and
A. Revrolle & Co., Ltd. March 24th.

9.095. " Electricallv-driven trollies, tractors, &c." H. I. Carey and Road-
craft, Ltd. March 24th. .

9,105. " Magneto-electric generators." M.-L. Magneto .Syndicate. Ltd.. and
E. A. Watson. March 24th.

9,107. " Casings for voltmeters, ammetors. Sec." E. W. P. Lines and Tub<-s,
Ltd. March 24th.

9,125. " Electro-magnets." Rela-v A'.tomalic Telephone Co.. Ltd., and \V. D.
Edwards. March 24tli;

9,132. "Carrying out .-le, In.-, hnni, al i.... lii.n^." 11. PI..iim.m (uA- (i.

Hildenbrandt). March 24th.
9.132. "Carrying out electro-chemical reactiotis." H. i.auson (n<^e , Ci.

Hildenbrandtl. MaVch 24th. . " . ,

9.133. " High-frequency cable telegraphy." H. A. Gill (Deutsche Telephon-
werke Ges.). March 24th.

9.139. " Signalling lor mines." M. l-". Bell. March 24th.
9,143. " Electrical apparatus (or disinl.'cting. diffusing, and heating air."

W. E. Sidav. March 24th.

9.146. "Electric regulating svsl.-.i-.' British Thomsun-ll..usl..n C... I.t.l.

(General Electric Co.). Marcji 24th.
9,155. "Sparking-plug." J.. R. .Watkijis. March 24th.
9,176. "Holders for electric lamps." E. O. Monkhons. .,1 I

Match 24th.

9.180. " Electric oscillation gcileralor." L. I^wv. Manl, 24lh. (Franc,
March 29th. ]920).

9.185, " Enjplovment and pioductton of polyphase currents lor wireless tele-

graphy, telephony; &r." I. H, Whittilker-Swinton. March 24th.'

9.18: " Regulating degree of vacuum in 'X-rov lubes. &c." British .Scientific

Instrument Research Associalion. Sir H. .lacks'oiv and A, ,1, Philpot. March
24th

9.191, " Hcatin; material in electrical tum.aces." E. (". R. Marlis (Aklie-
bolawt Kvilveindustri'l. March 24th. •

.

!>;193. "Electric motors.' R. Minicus. March 24th.,

9.195, "Process for suppressing upper harmnnic anode nirrents in metal
vapour rectifiers," Akt.-Ges. Brown, Boveri .-t <"" Mt^h '^fiK I'^n it^er-

land, April lit, 19aO.)_ ' ' • '

PUBLISHED SPECIFICATIONS.
those under which the speci6cali

11 subsequent proceedings will be

13,335. Elec clays.-

1SX4.
Soc, U'Elcclric ilc de

181S.
16,364. " Arc-lamp electrodes." I'laniawcrkc Akt. Ges. fur Koliknlab

liun. December Jlsi, IVi'i.

1818.
20,535. " Electric fuses." Simplex Conduits, Ltd., L. M. Walerhous.

n, f. .McLcughlin. August 21 si, 1919. (159,.)24.)

mission lines such as tclegrapl.
September ajt'l, 1919. (1.. 'E. A. Chantleitelephone line

::u,43a. " Electric lamp holders or attachincnts.'
1919. (139,544.)

26,444. " Fastening Qr attachment device for us(
generators, and other containers or nK'mbcrs." Si-tinptng and Spi
i,ld.. and A. J. Coopc-r. October 28th, 1919. (139,.M;).)

a^,141. "Iherniionic devices." H. M. Dowsell.
(Ia9,.)(j4.)

1.I.HU. •' Eleclric resistance switches." G. K. Jc
II' I-I. (159,570.)

J ',.t!'a. " Aiagncto-electric machines." E, A. Watson,

ith

.Automatic switching
r like systems."
Electric Co.). Novembei

ng \\u,,<
,

ber 22nd, 1919.

November '.Mlh,

mbcr 25th. 1919,

ibcr 26lli, 19l;i,

particularly in

tiring Co., Ltd.

on to 154,698.)

Automatic

Verdini. .November 28ih.

(Addit

J!l,V.il. " Electric switches." W. E, M, Rose.
(159.573 )

29,523.
telephone

(Automatic
1159,574.)

29,740. " .Automatic or semi-automatic telephone sysl

Telephone Manufacturing Co., Ltd. March 13tli, 1919. U40,3«7.)
29,746. " Electric water-heating appa

1919. (159.591.)

29,830. "lime element switch devices for controlling eleclric cir, uiu"
British Thoms.m-Houston Co., Ltd. (General Electric Co.). .November .".'il

,

1919. (159,598.)

29,93j, "Directional wireless receiving, systems." E. F. W. Alexand. i vnn,

April 18th, 1919. (142,074.)

29,936. " Electric signalling systems." IJritish rhomson-Houston Co.. I.il

(General Electric Co.). December 1st, 1919. (159,003.)

29,978. " Magneto starters." J. K. M. Stanfield. December 1st, ri|:i

a59,607.)
30,047. " Microphones." H. J. Palmer and Telephone Manufacturing i .,

,

Ltd. December 2nd, 1919. (139,i)09.)

30,134. " Electric switches." R. C. S. Jamie. December 3rd, 1919. i' ,
nate application, 23,282/20.) (159,614.)

30,158. "Apparatus for remagnelising magnetos." S. Wood, J. Hagu. . ,11. i

T. Hague. December 3rd, 1919. (Cognate application 11,445/20.) (IjJ.i.li.
1

30,18a. "Plugs and sockets for electrical fittings." E. Jones. Dec.n.l.. r

3rd, 1919. (159,618.)

30,212. " C'ores of electrical transformers" and like apparatus." Biiiish

Thomson-Houston Co., Ltd. (General Electric Co.). December 3rd. l!ll9.

(159,620.)

30.231. " Electric battery lamps." E, Alber. December 13lh. 1918.

(136,539.)

30,383. ".Signalling or indicating deyices," W. .Morton and G. D. .Morgan.

December 4th, 1919. (159,628.)

30,608. " Electric satety loses." S. J. Knudsen, December 6lh, 1919.
]

(Convention date not granted.) (140,0.M.)

30,691. " .Aerial electric conductors and supports for the same." E. ,

Claremont and \V. T. Glover & Co., Ltd. December «th, 1919, (159.64a.)

30,744. "Balancing the voltag.>s in a three-wire dire<:l current system . by I

means of static balancers." K. I). Archibald, December 9th, 1919. (159,647.)
|

:)0,834. " Apparatus for heating liquids electrically." L. G. Abogado.
December 9Ui, 1919. (159,633.)

:)0.835. " Process of heating liquids ehclrieally." I„ G, Abogado. Decem-
ber 9th, 1919. (159,654.)

30,'J57. " .Apparatus for obtaining variable speeds and the inversion of the|
direction i.l rotation in alternating current motors." G. Paratorc. December!
11th, 1918, (136,559,)

31,263. " Electric miners' lamps." E. E. Gardner. December 13th, 1919.

]

(159,665.)

31,500. "Electric relays for sHgnalling." M. J. Railing and J. J. V.

Connaughton. December IBth, 1919. (159,673.)

31.572. " Thermionic valve apparatus for telegraphic and telephonic pur-

poses." R. M. Radio, Ltd.. A. Williams, and H, St. J. De A. Donislh.,.,.,

December I6tli. 1919. (159,679.)

31,580. " Manufacture of arc-welding electrodes." Wilson Welder & ,M. I-

Co,. Inc. July 21st, 1919. (148.-265.)

31.665. " n'vnamo-electric m.achines." British Thomson-Houston Co., 1 i !

an.l H. P. Wiiitaker. December !7lh. 1919. (159.681. J

31.674, " Wireless reception apparatus." J. Robinson and, H. L. Cr..n.'M.

Di.:ember 17th, 1919. (139.683.)

32,'295. "Thermionic amplifiers." J. Robinson and H. L. Crowther, I'

cemher 24th. 1919. (159,694.)

32,425. " Housings of el«:trical switchgear." Igranic Electric Co,. I 'i
,

and A. H. Curtis. December 24th, 1919. (159,b"96.)

32.670. " Electromagnetic devices for operating signals and for like pur-

poses." H. J. Hankee. December 30th. 1919. (159.706.)

32.763. " Electrodes for oxidising nitrogen," E. H. Loring. December 31st,

1919. (159,709.)

1S20.
1.316. "Medical electrodes." J, S, D, Duthoit. January 13th. 1920,

(159.732.)

2.303. " l-:iei iroilps for electri.- arc welding." H, Ogden and British Arc

WHding Co., Ltd, Januiirv 24tli. 1920. (159.742.).

4.5(11. "Automatic telephone systems." Automatic lelephonc Manufactur-

ing Co., Ltd. Mav 31st, 1919. (144.252.)

. 6.249: "Electric cables." British Insulated St HeNbv Cables. Ltd.. and

E. A. Bavles. .March 2nd. 1930. (159.760.1 . ,

7 363 " Generalion. transmission, or distribution ol electricity." H, Haw-
kins, W. H. Hanslock. A. H, Higgs. and Ferrariti, Ltd. March llth. 1920.

(Addition to 155,0'J5.) (159,764.)

10,669. " Telephones," C. Kearlon and G. B. Rile

(Divided applications nn 31.940/19.) (l.-.9.77fi,)

11.936, " Eleclric switches." G. (iallo and
i',ir,i .H'.',4:i,'i-i

•

IJ :;:i:. --i-nalling apparatus for railwa.ys and the like." J. H..Alki.i^n
I , Ji!., Il'.'ii (159,781.)

.
, ,,

lJ.,")l.r 11. .nodes for secondary or storage batteries." J. M. Allen, 1.

6th. 1920. (159.782.) '..,.'.
13,298. "Sparking plugs." C. M. E. L. Monnier. March 'iOlh. I'l '

(143.254.) . „..„,.
14,514, "Controllers for electric motors or the like. Igranic blectrh 1 •

,

l.td. (Cutler Hammei* Manufacturing Co.). May 27th. 1930. 1159.780,)

14.770. " Electric lamp (or cycles." R. Frauenfelder. July '33rd. I9I9.

(148.277,) . . ^ .

18,261, " Arrangement for testing an electrical gyroscopic firing apparatus^

also intended (or practice piirpoies and provided with means for automatically

indicating the result ol the testing operation." F. Krupp Akt.-Ges. January

2nd. 1919, (146,328.1 ,

. . ,, u nA.u
19.340, " Elef .-inJ. .,..-.- I..-, (iir d.ahilos? TeUcr,! phie, March 24th.

Wli'. 1147,437,'

\illarhoilo.

19th. 1919.

April .'9ili,
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.Vs we go to press the position remains uncertain with

reg-;ird to the prospects of peace and the resump-
tion of work at the collieries, but -we believe

that the greater catastrophe— a "Triple Alliance"
strike—if not completely averted, has at any rate re-

ceded from the immediate foreground, and may yet be

avoided altogether. We earnestly hope that milder and
.saner counsels will prevail, for immense injury has
already been done by the miners' strike, at a most
unfortunate moment—when signs of the long-awaited

revival of trade were accumulating, and the nation's

liopes of a return of prosperity were gaining strength.

The question at issue is simple enough, and its true

significance has been realised by the people of this

country. The miners were determined that, come what
might, they should retain their privileged position, at

the expense of their fellow-citizens, the cost under pre-

sent conditions being over IJ millions sterling every

week. Why one section of the community should be sub-
sidised by the rest to the tune of £70,000,000 a year
is not apparent; how the miners reconcile their present
attitude with their somewhat unctuous protestations of

solicitude for the interests of the consumers of coal

last autumn is equally obscure—perhaps they have a
short memory. They seem to have forgotten, too,

that they were issuing a challenge to the British nation,
and that the Briton, slow to anger, and quick to for-

giveness, is endowed with infinite tenacity when his

fighting spirit is aroused. They said in so many words
by the mouth of their President : We will ruin the mines
by stopping the pumps unless you agree to our demands.
That is to say, they demanded surrender as a pre-

liminary to negotiation, and thus left no alternative to

any Government worthy of the name but at once to make
preparations for dealing with the national emergency.

Not only are some of the pits already' permanently
ruined; in others, which can be retrieved, the damage
done to the electrical apparatus submerged bj' the rising

waters will entail a delay of weeks or months before

working can be resumed. Coal-cutting machines, haul-

age motors, transformers, pump motors, and other elec-

trical apparatus, which play so important and essential

a part in coal-getting, were being drowned out. Never
before had this senseless course been adopted by the

miners, who would not even permit volunteer workers
to save their means of livelihood from destruction.

The decision of the Triple Alliance on Wednesday to

defer strike action until Friday may be regarded as

proof of the existence of differences in their ranks.
However that may be, the longer such disastrous action

is deferred the brighter are the hopes of settlement being
reached. A coal .strike is harmful enough not only
to production, but also to the foreign trade which is

so necessary to our national existence : by a transport

strike nothing would be achieved but a further impover-
ishment of the country, with the added risk of civil

turmoil or even a social upheaval which could have but
one end—stern repression—and would be utterly dis-

astrous to the future of trade unionism. This country
will never tolerate the ascendancy of any revolutionary

body, which always means the control of a minority

;

government by popular suffrage is bred in its bones,

and would be defended in case of need with a determina-

tion that would sweep away all opposition. For that

alone is a guarantee of freedom.

[465]
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\\ j; jjiiblisli flsfwlioi'L- ill this issue ,iii

BliAMA :ic((puiit of tin' work uiconipli.slied b_v

Progres.s. iliu British Electriciil and Allied Manu-

facturers' Association during the year

ended December last. Tlie year under consideration

was hardly more satisfactory for manufiicturers acting

in co-operative organisation than for individual con-

cerns. The conditions were difficult enough for every-

body, but it may be regarded as a certainty that if the

Association had not been hard at work the interests of

individual members would have suffered, for there is no

room for doubt that if the policy of co-operative action

be practised within proper limits, and with reasonable

recognition of the merits of elasticity, the well-being of

the industry is promoted.

When the " price-adjustment " clause necessitated by

the extreme buoyancy of costs of labour and raw mate-

rials was found to be an " added discouragement to

buyers " who sought elsewhere for firm deliveries and
prices, the B.E.A.M.A., after conference with other

trade associations, discountenanced its use as from
January 1st this j'ear. The members had been some
of the worst " involuntary sufferers " under a device
" invented elsewhere," and in the interests of the British

electrical and allied trades the withdrawal was decided

upon. Organisations and private individuals alike are

well advised when thej- profit from experience, and es-

pecially so when they are not too tardy in accommodat-
ing themselves to the developments in the general

situation. Allusion is made in the report to the crush-

ing burden of taxation under which the British manu-
facturer has been suffering, to the dangers of currency
inflation, and to Parliamentarj- proposals for the

regulation of imports, and it is remarked "how these

things will work out the present Parliamentary session

alone will show," but whatever decisions maj- be reached

at Westminster, we have all got to remember that

something cannot be got out of nothing, and in the

opinion of the Council we cannot escape from the cir-

cumstance that " more strenuous work and higher
effective production for lower rewards are the inevitable

results of war."
Alterations have been made in the constitution of the

Overseas Committees, and the belief is expressed that

these committees will be materially strengthened for

work in their respective territories. It will be seen, too,

that progress has been made in the matter of scholar-

ships to encourage technically trained students to fit

themselves for posts on the higher staffs of engineering
concerns and research institutions, and w'ith the mea-
sures for receiving overseas students in British w-orks.

As already recorded in our pages, considerable advance
has taken place recently in the organisation of electrical

research and standardisation. The B.E.A.M.A. Traffic

Committee has been busily occupied with the subject of

railway rates and classification, and its labours are

not yet ended. Negotiations have proceeded with
Government departments with regard to their adoption
of standard conditions of contract, and in a variety of

other ways the Council, its director, its committees, and
its large staff have been serving the industries which
they represent. It is considered that the satisfactory

state of the finances of the organisation is a testimony
to members' appreciation of its work. Numericallv
tlie membership is practically unaltered at 224, 1-1 new
members having been admitted while 1.5 have resigned

;

these resignations were due " in many cases to amal-
gamation, reconstruction, or dissolution."

Members possess for the present a greater freedom
with regard to displays at exhibitions not wholly or

mainly electrical, but it has not yet been possible to

fix a date for holding a large electrical exhibition under
the auspices of the B.t!^.A.M.A. owing to difficulties

in obtaining the necessary space. The customary an-

nual dinner is not to be held this year, as it is felt that

it may very well bo dispensed with owing to the general

situation.

I'uK A liiii^ time past we have liail

The htlers from various sources advocating
" Ue><istration " ihe registration of contractors, in order

of Contractors, to i)rotect botli the bonu-fule contractor

and the customer from the depredations

of the iimla-fide contractor. In vain have the contrac

tors tiieniselves urged registration, the Board of Trad'

ajiparently being unwilling to grant this.

-Now, however, from Swansea comes a report of a new
development. Contractors in tliat district, having failed

to achieve registration, are about to have it thrust upon
them. The local branch of the li.T.U., from purely

altruistic motives, intends to issue a li.st of contractors

who iiave secured its approval. Members of the Corpora-

tion referred to the fact that a " fair wage " clause was
inserted in all municipal contracts; the Union, h<>"

ever, gave as its reason a desire to protect customej

-

from faulty installations and consequent fire risk, there-

fore it was rather indelicate to mention wages at all.

Ouii Canadian correspondent has

British Cliances lately olitained the views of several

in the Canadian Canadian electrical engineers regard-

Market, ing British-made electrical apparatus,

such as switchgear, &c. It has bcm
pointed out to him that one of the main objections

the purchase of such is the difficulty of getting spai.

jiarts or of having repairs carried out at short notice.

Tlie fact that Canada's proximity to the United States

jjlaces her in a unique position as regards trade whii h

is not occupied by any other part of the Empire, has

been referred to on many occasions in these pages.

Unquestionably this places Home manufacturers at a

decided disadvantage compared with the great country

to the south of the Dominion, as anything can be uli-

tained so much quicker by rail from New York, Buffalo,

kc, than by boat from England. Our correspondent

lias suggested in some (quarters in Canada that it miirht

be a good thing for some of the smaller British tirms

(whose interests are interdependent, and who could not

afford, individually, to keep an organisation for the

purpose in Canada) to combine and establish a central

warehouse and repair depot to surmount the handicap
referred to above. A case can be mentioned where, after

several years of successful operation, certain electrical

equipment supplied from England was discarded and
American equipment installed instead, solely because

it was felt that with the latter repairs, &c., could be

handled more expeditiously. The reason is given by

the users of the equipment.

Aftee having been before the country
Collapse of the for a period of two years, the scheme
Dutch Supply for the establishment of a Dutch elec-

Monopoly tricity supply monopoly vested in a

Scheme. semi-State company has been aban-

doned by the Government, the Minister

for Public Works having now withdrawn from the States

General the Bill to authorise the execution of the pro-

ject. Three weeks ago a Dutch news agency reported

that the Bill was not to be proceeded with, but it is

only now that the newspapers are able to confirm the

fact. The proposal to create a monopoly evoked con-

siderable opposition in trading and industrial circles,

and among those local authorities who own supply works

and who perceived in the monopoly scheme a proposal to

expropriate their rights without the prospect of any

benefit being conferred upon the general community.

In the Second Chamber of the States General the Bill

was also opposed, and as a result of a resolution which

was adopted by the Chamber the Minister for Public

Works is said to have reached the conclusion that it

would be advisable to drop the Bill ; this, as already

mentioned, has now been done.
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In our last issue we gave a list of the

I.E.E. nominations of the Council of the In-

Nominations. stitution of Electrical Eng;ineers to fill

the vacancies that will occur next Sep-

tember, from which it will be seen that Mr. J. S. High-
field will occupy the presidential chair. The choice was
almost a foregone conclusion, for Mr. Highheld has long

been on the '" short list " for that honourable position,

and in tendering him our congratulations on his receiv-

ing the highest distinction in the power of the electrical

industry to confer, we venture to add that his election

also does honour to the Institution and the manifold
interests for which it stands. That he will fill the pre-

sidential chair with 100 per cent, efficiency goes without
sa3'ing, and we trust that his year of office will witness

the return of prosperity to this country and the cessation

of those disputes which have so long harassed our in-

dustries.

The new vice-presidents are Prof. E. W. Marchant and
Mr. C. C. Paterson, 0,B.E., to whom also we extend our
congratulations on their well-earned honours.

So far no nominations for Ordinary Members from
outside the Council have been announced, and we do
not anticipate that any will be made. The Council, as

the result of successive reforms both in constitution and
procedure, is so thoroughly representative of the mem-
bership in all branches of the industry that few will be

disposed to find fault with its personnel. In this re-

spect, as in others, the Institution has advanced far

beyond the sister Institutions, and the effect of its pro-

gressive policy is reflected in its huge membership and
growing influence.

Domestic

Electricity

Supply.

A TIMELY communication elsewhere

Fire in this issue draws attention to the atti-

Prevention. tude of the Fire Offices Committee
towards the adoption of fire preventive

devices by their clients. The complaint against the

Committee is that, in spite of the unquestioned efficiency

of such devices in giving warning of incipient fires, the

rebate allowed on the rirmal premium is absurdly in-

adequate in comparis( ^ with the enormous advantage

accruing to the insurance companies.

This is obviously a most short-sighted policy on the

part of the fire offices, whose interests undoubtedly lie

in the direction of fire prevention; and it involves a

heavy burden on the owners of insured premises, tend-

ing to deter them from installing protective devices.

In the case of sprinklers, it is true, a liberal reduction

is made, of the order of 60 per cent. ; but electric alarms

are recognised only to the meagre extent of 12i per

cent., regardless of the fact that the very, essence of

successful fire-prevention is tackling the fire, at the

earliest possible moment ; many cases . ai'e on record

where the outbreak has been notified to the, fire Ijrigade

station by the alarm, and in due course extinguished

before anj- appreciable damage had occurred, whereas the

sprinkler cannot act until the fire has grained headway,
and when it does act, it is bound to cause heavy damage
by water to the goods in store and to the building.

There is, however, another aspect of the matter which

should be kept in view—the national aspect. It is easy

to dismiss a fire with the remark that the insurance

companies will pay for it, but that is not the sum of the

matter; every fire. which does damage to property con-

stitutes a dead loss to the nation, whose visible assets

are thereby reduced, and the reimbursement of the

owner by the fire office in no way affects that fact. The
State, therefore, has a right to intervene in the direc-

tion of preventing fires ah initio, and would be justified

in exercising control over the rates of premium if it

could be shown that the existing rates deterred the

adoption of automatic alarms or resulted in excessive

profits to the insurance companies. We therefore cor-

dially support the view that these rates should be

reviewed by an impartial authority, which should .also

take into consideration the extent to which the risk of

fire is diminished by the use of electricity for lighting

and power.

The difficulty which many supplv
station engineers are experiencing in

connecting new consumers, for want of

plant, &c., can only be overcome bv
removing the obstacle ; but that is no

reason why they should neglect the opportunities of

development which remain open to them. Obviously,
where the capacity of the generating plant is fully taken
up, attention must be confined to off-peak loads; one of

the best of this class, not only in that it helps to improve
the load factor and "increase the output, but also because
of the satisfaction it gives to the consumer, is that pro-
vided by the extended use of small electrical apparatus
and accessories in the home. The adoption of these

appliances is not likely to exercise any appreciable effect

on the maximum demand either at the generating sta-

tion or at the service end, and there is enormous scope

for profitable development of this branch of the business.

It does not require the slightest increase in the capital

outlay of the undertaking—it simply improves the re-

venue, and as the energy consumed is mostly paid for

at lighting rates, it is a most desirable addition to the

income.

As we have pointed out more than once, there is

nothing like the electric iron for winning the affection

and esteem of the housewife. It would be well worth
while to make a present of an iron to every suitable

consumer—the results obtained would amply justify

the small outlay. But this policy would doubtless be

somewhat too progressive for a municipal committee,
and the next best thing is to lend an iron on trial ; this

course very frequently leads to the purchase and per-

manent employment of this most useful device. Electric

kettles, toasters, hot-plates, and fans are also excellent

media for the development of the domestic load.

The convenience and comfort derived from the use of

such devices can only de realised by trial. Once the " do
it electrically " idea has taken root, it needs no cultiva-

tion, and the " plant " grows until it may include a
suction cleaner, and a washing machine; beyond that

stage come the radiator and the cooker, which do not

fall within the category of appliances that can be added
to a lighting installation without due provision for their

supply. But there is abundant scope, as we have said,

for development within that limit, and it is up to the

central-station manager to educate his consumers in

electrical methods.

The annual report for 1920 issued by
The French the Union des Syndicats de I'EIec-

Electrical tricite, of 7, Rue de Madrid, Paris,

Industry. states that 30,000 workpeople are em-
ployed in the French electrical manu-

facturing industry and 16,000 in the branch of genera-

tion and'distribution of electricity. In 1913 the capital

invested in the former was 307,000,000 fr., which

amount has been considerably increased in the mean-
time. The value of the total production reached

193,000,000 fr., of which 66,000,000 fr. represented

electrical machinery and 45,000,000 fr. apparatus;

cables, wires, &c., were valued at 40,000,000 fr., bat-

teries, insulators, and carbons at 21,000,000 fr., and
lamps at 21,000,000 fr. The electrical industry im-

ported goods to the value of 33,000,000 fr. in 1913," while

the exports were worth 34,000,000 fr. The total amount
invested in the electrochemical and electrometallurgical

industries in 1913 was 480,000,000 fr. The production

of aluminium in that year was 13,000 tons, and that of

steel in the electric furnace was 20,000 tons, which w-as

increased to 58,000 tons in 1918. It is calculated that

the output of cyanamide, which was 7,500 tons in 1913,

could now reach 100,000 tons. Concerning the hydro-

electric works it is pointed out that a sum of 800,000,000

fr. was employed in this branch in 1913, and the amount
had increased to 1,460 millions down to the end of 1919,

when about 1,900,000 h.p. was in use our of a total

estimate of 9,200,000 h.p.
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FUSES FOR SUB-STATIONS.

By A CENTRAL-STATION ENQINEER.

PnoGHESS in technical matters takes place broadly in

three steps : First, the work is carried out somehow, then

it is done well, and finally, it is done well and efficiently.

The word efficiency, among other things, denotes com-

mercial efficiency. Tliis has come l)ome to electrical en-

gineers more perhaps than to some other departments

of technics, because the electrical men have got into the

useful habit of working out costs.

The present shortage of money is fluttering the dove-

cots and making many people wonder if we have not been

unduly extravagant in the past. What with the cost of

transformers, of pilot and telephone wires, of expensive

protection gear, and of buildings which the bricklayers

build a brick at a time, laying them as though loath to

part company with their friends, we have come to a

time when costs threaten to turn down many schemes

which ought not to be turned down. We shall doubtless

soon see outside sub-stations without buildings, and with

simpler means for protection of the mains.

One thing, that must strike one as extravagant, is the

use of oil breakers on the low-pressure distributors. In

the old d.c. days, fuses were good enough, but with a.c.

supply, oil switches have displaced them to a large

extent, with bad results to the financial side. The

reason for the change is that, when fed from a large

station, a transformer may give an immense amount of

current in cse of a short circuit near the busbars. A
transformer which will give 1,000 amps, at full load,

may give 20,000 amps, or more in case of a dead short,

and it is the somewhat uncomfortable property of a

fuse to be able to pass such hefty currents for a short

time, with unpleasant results in many cases. On test,

a one-amp. fuse with a 4:-in. Ijreak was put right

across a 550-volt supply, and it arced over, passing

probably over 50 amps, of current, a surprising result.

All the same, in the "present financial situation, we
have got to consider the use of fuses in sub-stations,

because they are cheap, and it is the object of this

article to open up the subject in the hope that others

will take the matter up and show how it can be done.

It is evident that fuses for a.c. supply must be de-

signed with some care. Recently I saw a 500-amp.

fuse for use in a sub-station, for protecting distributors

at 440 volts. It consisted of a substantial porcelain

handle of the clip replaceable type, the whole thing being

well made. The fuse was made up of six lead wires, in

parallel with a copper wire which passed through a

tube. The idea was that in case of a fault the lead wires

would melt, and the break would be taken by the copper

wire. Such doubtless would occur in case of a moderate

overload, but it would not happen in case oi a really

severe fault. In such a case, with the instantaneous

passage of, say, 5,000 amperes, the whole mass of the

fuse metal would melt together, and under the intense

heat, it would explode, and probably blow the porcelain

handle to pieces. The explosive power of fuses under

such conditions is only understood by those who have

liad the good fortiinc to sec ex])erimcnts tried ! An
inventor brought to one station, which possessed a big

battery, a well-made magnetic blow-out fuse. The staff

agreed to test it, and, therefore, put it right across the

battery, taking the precaution to include a long fuse

in the circuit. The test went off so well that tlio inventor

left the fuse behind; in fact, there was nothing left to

take away I

In another case, an engineer had a meeting with his

directors when loud bangs were heard. " What is

tliat? " asked the chairman in alarm; " have the boilers

exploded?" "Oh, they are testing silent fuses," was

the answer.

These things are less amusing when they occur in a

email sub-station with the attendant near. Indeed, the

whole subject of fuses requires research, and no doubt

it will get it when we get sufficient sense to work these

things out scientifically, instead of by rule of thumb I

Enclosed fuses have been placed on the market to

overcome the difficulties, and personally, I have not

known them to arc over or to explode, but they have
other troubles. In one case, a 20-amp. enclosed fuse

was put in the pilot wire to a voltmeter. The current
was microscopic, but the fuse used to go after a time.

In another case, some 500-amp. enclosed fuses were run
in an underground box, and one blew. On replacing

the blown fuse with a spare, that also blew. On putting

in a 250-ainp. fuse, it stood without heating. The fact

seems to lie that the enclosed fuses contain a powder to

damp out the arc, and this powder sometimes attacks

the fuse wires and causes deterioration.

Enclosed fuses have certain other defects. Engineers
always like to see the " innards " of their apparatus,
and they also want to inspect them from time to time
to see if there is any deterioration. Enclosed fuses won't
submit themselves to this ordeal, and it is necessary for

the inspector to take their condition on trust. Likewise,

they cannot be rewired in the station, but must be re-

placed by new fuses, a most expensive arrangement if

a large number are in use, particularly if they are all

renewed once a quarter or even once in six months, as

is desirable. One also may be let down if one happens
to run out of a particular size at an inconvenient time,

by no means an impossible contingency ! One must
also allow for the possibility of the makers ceasing to

supply the pattern most ii) use, an event which may
cause elaborate but vain correspondence between them
and the engineer ! This side of the question may have

painful results.

The January number of the English Electric Journal

deals at length with the " Zed " enclosed fuse, and it

is well worth reading in this connection. The principles

of the " Zed " fuse are that a very small quantity of

silver wire is used, this being carried by a strong porce-

lain cylinder. It is claimed that the fuse blows without

arcing, and in a safe manner. The writer does not

deal with what happens if the circuit is inductive, an

important point. The fuses are very short, being only

2i in. long for 750 volts. They are, however, only made
up to 150 amps., and this limits their use for distributor

protection, for which purpose 300 amps, is required,

even for a distributor of quite small sectional area.

Generally speaking, if makers will supply enclosed

fuses which can be opened for inspection, and which can

be rewired in the station, there will be a market for

them, provided that a guarantee is given that patterns

will always be available for replacements in old designs.

The fuses should also be of substantial desigrn for use

in sub-stations. These demands should not be difficult

of fulfilment. Let us hope that the British firms will

meet them, and that we shall not be driven to accept

patterns supplied from abroad.

A possible pattern of open fuse would consist of a clip,

replaceable type, used horizontally, with a horn break.

This could be mounted high up, on a slab, and should 1m'

reliable and safe. The horns could very well be fitted

to the fuse handle, and should not add much to the cost.

Another type of fuse which has been used a good deal

is the clip replaceable, with the fuse wires run through

the handle. This has stood up to some severe tests, and

is promising. The fuse wires should preferably be of

small section, several being used in parallel, and it

would probablv be an advantage if each wire was

separated bv beine run in its own tube. This would

help to extinsruish the arc after a severe " short," and

also to reduce the explosion.

A further design consists of several fuse wires fixed

to 'pillars which separate them from the board. The

(luestion of covering the fuses with asbestos stockines

is important. The asbestos makes the blowing point

somewhat uncertain, as up to a point it may cool the
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fuse, and with an additional load on, it may prevent the

escape of the heat, and tend to make it blow sooner,

particularly if the overload persists for some time.

This does not seem of great importance, however, as

the function of a fuse is rather to protect mains in case

of short circuits than to go with loads not very much
higher than normal full load. The asbestos ought to

reduce, and help to extinguish, the arc, and to keep the

metal from flying. If it does this efficiently it will be

of considerable value. Fuses should be protected by
some kind of cover, preferably of an insulating nature.

It seems probable that porcelain is not the best carrier

for fuses. It is brittle, and may fly on severe short

circuit. Fuse carriers would be safer if made of some-
thing of a tougher nature, which would tear and not
splinter.

Fuses, of course, require switches in series. If clip

replaceable fuses are used, the fuse may be on the live

side of the switch. The fuses should be high up, well

above the head of the attendant when he is closing the

switch, it being assumed that he keeps his head well

down. Sometimes fuses are put low down and the
switch is placed above, but this arrangement has caused
accidents when the switch was closed on a bad short,

as fuse parts have been known to fly and hit the limbs
of the attendant, with unpleasant results.

It would be of some advantage if the switches could be
operated by a long portable handle. With some such
arrangement and a good design of fuse, there seems to
be no reason why sub-station fuses should not be quite
satisfactory, even at 500 amps, capacity, with large
power behind them.

TELEPHONE CABLES FOR USE IN POWER SCHEMES.

By AN EXPERT.

With the advent of much larger power supply areas, the

subject of communication between the central station

and distant points, such as sub-stations, assumes greater

importance, and the following notes on telephone cable

will probably interest those dealing with power distri-

bution.

To prove satisfactory, a telephone cable used with a

power scheme must meet the following requirements:—
1. It must be absolutely reliable under all conditions

of service.

2. For economic reasons the first cost should be low,

the maintenance costs negligible.

3. The design of the cable should be such that it will

give reasonably good speech transmission over the longest

distance for which it would be used.

Of these requirements, the first is by far the most
important, since it is obvious that if communication
cannot be relied on at all times the system is worse than
useless. The second and third requirements will be

discussed later, although it may be pointed out now that

the question of speech transmission is not likely to cause

trouble over the distances normally required, especially

if good quality instruments be used.

There are three types of telephone cable in general

use for the purpose under consideration:-:—

1

.

Dry core, lead-covered telephone cable.

2. Telephone cable in which the insulation consists

of impregnated paper loosely applied, lead covered.

3. Telephone cable in which the insulation is of solid

impregnated paper, lead covered.

All of these types are used with different kinds of

external protection when this is necessary.

The drj/ core cable is the standard type for use on
telephone systems, and is constructed as follows:—
The conductors are insulated with one or more loosely

applied wrappings of dry paper. These insulated con-

ductors are twisted into pairs, and the required number
of pairs is built up in layers to form a round core.

A final binding of dry paper is next put on over the

core, which is then enclosed in a lead sheath. While
this type of cable is admirably suited to large telephone

systems where the staffs are well trained in its installa-

tion and maintenance, it has two big disadvantages
when used in connection with power supply systems.

First, owing to the ease with which the paper wrapping
will absorb moisture, special precautions have to be

taken while the cable is being jointed, and unless the

jointer is used to this class of work, low insulation will

result. This will necessitate special drying apparatus
to clear it. In the second case, should the sheath become
punctured after the cable is laid, moisture will penetrate
for long distances on either side of the joint. This
effect takes place very rapidly, and if there is much

moisture in the ducts or soil surrounding the cable, re-

placement will be necessary. The length to be replaced
in this event will be considerable, thus precluding any-
thing in the nature of a quick repair. Of course these

troubles occur also in large telephone systems, but here
the failure is not vital, since spare circuits are generally
available. In these systems the advantages of increased
transmission efficiency outweigh the disadvantages, es-

pecially as the latter are minimised by the skilled staffs

and special apparatus available.

Cables with the loose impregnated paper type of in-

sulation are of similar construction to the dry-core type,

except that for insulating the conductors, impregnated
paper is used instead of dry paper. A double spiral

wrapping of paper is usually employed on each con-

ductor. This type is probably the best of all for the

use under consideration. Joints are simple to make,
and the jointers employed would be quite familiar with
this kind of insulation, since it is similar to that on
power cable. Also, since the cable is filled with impreg-
nating compound, any moisture penetrating the sheath
is not likely to travel far up the cable. Repairs in this

case can, therefore, be quickly effected by cutting out
and replacing a short length. As to mechanical and
electrical strength, there is no doubt that this type of

cable, when properly made and laid, can easily with-

stand any conditions likely to be met in normal use.

In addition, it has the advantage of being the least

expensive type.

The best description that can be given of the third
type, cable with solid paper insulation, is to say
that it is a miniature power cable. In this type the

conductors are insulated with lappings of impregnated
paper applied so as to form a solid core. These cores

are laid up together either as singles or pairs, lapped
with more paper, and lead covered. Either method
gives a very bulky, and therefore uneconomical, tele-

phone cable, especially when pairing is required. This
type of cable is frequently specified when there is very
little justification for doing so, since a, cable of the

second type will stand any induced voltages likely to be

met with normally. In the unlikely event of a telephone

conductor coming into contact with a high-pressure

circuit a breakdown is inevitable, whatever type of in-

sulation is used.

To complete the comparison, the relation between the

costs of these types must be taken into consideration.

As would be expected, there is little or no difference

Ijetween the costs of the dry core and the loose impreg-
nated paper types, while the cost of the solid impreg-
nated paper type is from two to three times that of the

other two types, depending, of course, on the thickness

of insulation specified.
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The reasons, therefore, for selecting the second type

of cable as the most suitable for use on a power scheme

are as follows :
—

1. While it is no cheaper than the dry-core type, it

i3 easier to lay and maintain, since it requires no special

training on the part of the jointer, and no special ap-

paratus to keep it in working order.

2. It costs from one-half to one-third the amount of

the solid insulated type, and while its factor of safety

from an electrical and mechanical point of view is not

so high as that for the solid type, it is ample for the

purpose under consideration.

Having arrived at a conclusion as to the type of

cable required, it is now necessary to see what size of

conductors, and how many of them, are necessary. The
standard sizes of conductors used for telephone work in

this country are stated in pounds per mile. The dia-

meters are as follows :
—

10 lb. p.m.— .025 in. 70 lb. p.m.— .066 in.

20 lb. p.m.—.0355 in. 100 lb. p.m.— .079 in.

401b. p.m.— .050 in.

When considering a telephone cable these sizes should

be adhered to as far as possible, since all telephone cable

manufacturers have machines equipped for dealing with

these sizes. They also hold stocks of these wires, and

it is therefore reasonable to expect a saving in cost and

a quicker delivery if these sizes are specified. There

is very little reason for specifying stranded conductors

in telephone cables. A stranded conductor, of the small

size necessary for this class of work, gains little in

strength or flexibility over a solid conductor, and is

more expensive. To enable a decision to be made as to

the size of wire necessary, the following table gives the

distances over which good commercial speech is possible

with a given size of conductor:—
Miles. Miles.

10 lb. p.m.—

5

70 lb. p.m.—30
20 lb. p.m.—10 100 lb. p.m.—40
401b. p.m.—20

These figures make allowance for any instrument and

terminal losses that are likely to occur.

When fixing the size of conductors and the number
of pairs required, possible future extensions should be

borne in mind. Regard should be paid to the fact

that a one-pair telephone cable is rarely economical,

since a two or three-pair cable may be obtained for little

extra outlay. Even if onlj' one circuit is wanted, with

no probability of increasing this number, a two-pair

cable should be considered. Provision is then made
for a stand-by circuit should the one in use happen to

fail.

The only remaining point now left to consider is the

thickness of sheath required. This naturally depends

on the diameter of the cable, but to obtain the necessary

mechanical strength the radial thickness of sheath should

not be less than .065 in. This is the usually accepted

figure in this country for a minimum lead thickness

on any lead-covered telephone cable, however small.

The reasons which cause some engineers to specify exag-

gerated lead tnicknesses are difScult to understand.

Of course, this may lessen electrolytic action by reducing

the current density in the sheath, but it will not prevent

electrolytic action entirely. Attacking the problem from

the point of view of taking precautions to prevent elec-

trolysis would seem to be a cheaper and more logical

method. The same argument applies to chemical corro-

sion. Increasing the lead thickness simply delays failure

and does not prevent it entirely. A protective covering

designed to meet the particular case where chemical

corrosion is expected, would prevent failure, and would

offer a much, cheaper solution of the problem.

CURRENCY AND BANKING.

Mr. H. G. Williams, M.Sc, M.Eng., A.M.Inst.C.E.,

secretary and general manager of the Machine Tool

Trades' Association, recently delivered two lectures

under the auspices of the Manchester Engineering Coun-

cil on the subjects of currency and banking, and foreign

exchanges and foreign trade. He dealt with these im-
portant subjects clearly, and on orthodox lines, explain-

ing in the first instance the use and growth of currency
and how it came to supplant, almost everywhere, the

older method of barter. He pointed out the essential

qualities of money, first as a medium of exchange, and
second, as a measure of value. He pointed out the

advantages of a metal coinage, carrying intrinsically

its own face value over a paper currency such as we now

Wages In the Clyde Area.—Forty-one firms in the Clyde

area have agree'1 not to reduce the wasea of the oontractingr

memberg of the Electrical Ti'ades Union by 3d. an hoar. Many of

the employers who are observinpr TTnion terms are federated firms.—Daily Herald,

Banking operations and the natural limitations to

credits were next dealt with, and it was shown how
a bank must always keep suflScient reserves to deal with
emergencies.

We think, however, that Mr. Williams momentarily
relapsed into pre-war thinking, when he remarked that
" if anything cause alarm, the people who possess notes

may present them and demand gold."

With regard to paper money, he remarked that its

value depended upon the faith reposed in it by the

people ; but that in most countries the present cause of

depreciation was not lack of their faith, but was due to

the creation of credit by inflation of paper money,
which automaticallj- put up the price of commodities.

At the same time he admitted that tlie manufacture of

credit was not the sole cause of the rise in prices above

the purchasing power of the people, with the disastrous

slump that followed.

The pressure on the banks to carry the burden of

the stocks, the heavy taxation, and other factors, all

aggravated the slump.

Mr. Williams thinks that with a reasonable sacrifice

of wages on the one side and profits on the other,

trade may soon be restored ; but he suggests as one

remedy a "hair of the dog that bit us," viz., a little

more judicious inflation of credit to get business on the

move again.

His second lecture was devoted to the question of

foreign exchanges. Mr. Williams attributed our ad-

verse exchange in the U.S.A. almost entirely to our

adverse balance of trade, viz., " that we are constantly

importing more from America than we are sending to

her." He "dealt with this matter very clearly; but we

hardly think he gave due weight to political considera-

tions, which, of course, have a great influence.

He pointed out how the exchange could be rectified Ijv

movements of gold, but, of course, this presupposed gold

available to be moved.

The rates of exchange as between this country and

the U.S.A., and France and Germany, were fully con-

sidered, and also the important question of the Indian

and Eastern exchanges was touched upon.

Mr. Williams concluded with the expectation that, as

soon as we get the New York exchange to $4.86—that

is, to the normal figure—we could restore the gold

standard at once.

In our opinion, it is of great advantage that the

trading community, and especially engineers, should

understand at least the principles underlying these great

questions of currency and exchange, and not leave them

entirely to the money experts; and Mr. Williams did a

very useful service to the engineers of Manchester in

presenting them with these two excellent lectures, which

at least put forward the generally accepted views clearly

and concisely.

To any of our readers who may feel inclined to follow

up the subject, we would venture to recommend a book

entitled "Inflation," by Prof. J. Shields Nicholson,

of Edinburgh, which gives a very interesting and mas-

terly account of , the present position; or rather we

should say (as the position changes so fast) the recent
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position. He lays bare the disastrous course of our

Governmental borrowings and spendings, and shows

clearly enough how the present financial position has

been reached.

Unfortunately, neither he nor any other exponent of

thp " dismal soienoe " seems able to show how or when
we are to get back, to a satisfactory basis. They all say

return as soon as possible to the gold standard, or, in

other words, restore the convertibility of our paper cur-

rency into gold; but how, or when, is not indicated.

After all, we think it is possible to overstate the im-

* portance of the currency, which is only the medium.
The worthlessness of Russian paper is not only in-

herent in the reckless quantity that has been printed.

If people had confidence in the Russian Government
things might soon be altered even there.

However, the great bulk of our trade is carried on

by cheques and bills of exchange, and the measure of

our credit is the measure of the confidence reposed in

us that we will, as heretofore, keep to our bargains.

If we could only get our political and industrial pro-

blems solved, and settle down to steady production, our

credit, and eventually our foreign trade, would soon be

back at a high level.

5MALL ACCUMULATOR DEFECTS AND
THEIR REMEDIES.

By "voltman;

The class of small portable accumulator, ranging in

type and size from ifiat used for automobile lighting

and starting down to the miniature single cell employed

in pocket lamps, recjuires special treatment and hand-

ling to obtain the best results—this has been the

writer's experience. One cannot successfully apply

the same rules that should be observed in the case of

large fixed batteries. With every part made on so small

a scale, and with very limited clearances, not to men-
tion a certain fragility of material, it is inevitable that

a number of minor troubles are likely to arise, which

are absent from the large fixed battei'y. The small

accumulator also gets a good deal of knocking about

by inexperienced hands.

In general, small cells seem to be very susceptible to

incorrect specific gravity of the acid, and if neglected

have a strong tendency to sulphate. The quantity of

acid per cell is necessarily small, and regular testing

of the specific gravity is advisable. Frequently it will

be found that the acid is too weak, as users of these

batteries generally overdo the adding of water to make
up for loss by evaporation. The most convenient form

of hydrometer for testing the specific gravity is the

pipette having a rubber bulb and a float inside the

glass vessel.

Breaking away of the active material from the plates

is very common, due to vibration chiefly, and as the

plates are very close together, and not always provided

with a complete separator, loose active material becomes

wedged in between them. A narrow strip of whalebone,

very thin and flexible, which can be inserted through

the vent, is very useful for dislodging these troublesome

fragments of active material, and causing them to fall

to the bottom of the cell. A very puzzling defect the

writer has experienced is that of a leak in the dividing

piece between the cells, thus causing a slow but sure

running-down on open circuit. It is only detected by

emptying one cell, when the acid will be found to per-

colate through from the other. This defect is only

repairable by opening up the case and recementing the

leaky joint with celluloid cement (celluloid dissolved in

acetone). Repairs to celluloid cases on the outside are

quite easy to effect with thin sheet celluloid and cement
(for this purpose worn-out season ticket cases answer
admirably, as patches and angle pieces are readily

made thereof). E'er similar defects in ebonite cases no-

thing is so good as the ever-useful Chatterton compound.
The bugbear of terminal corrosion is not so common

nowadays, but short of using all-lead connections it is

always prone to occur. The old dodge of vaselining the

terminals is only a temporary remedy. If the defective

rubber gland cannot be renewed the acid will inevitably

creep up and attack the brass. The writer recommends
painting round the gland and lower part of the terminal

with anti-sulphuric enamel, and coating the terminal

head, by first heating it and then rubbing the surface

with a piece of shellac or sealing wax. This produces a

durable acid-proof coating.

Instances of small accumulators slowly discharging on

open circuit may often be traced to current leakage due

to a conducting film of acid forming on the upper sur-

face of the case. By flowing some melted paraffin wax
thereon, this surface leakage is greatly reduced, as the

wax has a repellant effect on acid tending to settle on

the surface.

Lug fractures inside the cell are sometimes a puzzling

source of trouble, as the break may not be visible nor

yet completely interrupt the circuit, but will produce

a bad contact. A good repair can generally be made
by the manufacturers by burning on a new lug. Out-

side connections also sometimes break at the point where

the weld has been made, and this is not always noticed.

Such connections appear to be too rigid to withstand

the vibration that some batteries are subjected to. It

is, however, a simple matter, on locating such a break,

to remove the connector bar and solder a strip of thin

lead to the lugs, making a bend or loop in the strip to

provide sufiicient flexibility.

ELECTRICAL MACHINERY IN THE
MALAY PENINSULA.

In the past the amount of electrical plant that has gone to

the Malay Peninsula has not been very great; but with the

tlevelopment of the industrie.s of the country and its gradual

opening up to civihsed conditions there is reason to believe

that its requirements of machinery of all sorts will increase.

The statistics of the Straits Settlements show the value of

imports and exports of electrical machinery for three years as

follows :
—

Imports. Exports.

1917 £60,525 jei8,795

1918 55,189 '2'2,191

1919 153,590 31,795

Though classified as exports, the electrical goods sent out of

the Straits Settlements do not leave the Peninsula but find

their way into the Federated and Unfederated Malay States

—

in 1917 to the value of £14,8'33; in 1918. ±10,317; and in 1919,

£-2'2.Sl8.

It will be interesting to merchants and manufacturers in

this country to know whence British Malaya draws its sup-

plies of electrical goods, and this is shown in the following

table :
—

1917. 1918. 1919.

Unit<;d States of America ... £17,293 £9.179 £74.593

United Kingdom 28,569 17.028 50.430

French India — — 16,643

China 422 7,674 4.651

Australia 796 792 1,074

Italy 1.753 933 857

Japan 8.195 13,806 811

Hong-Kong 1,231 1.688 592

The most remarkable feature of the above statistics is the

supply of goods of this description from Asiatic countries,

especially Fi-ench India. The imports from Hong-Kong and the

China coast ports may be merely transhipments from Japan,

the United States or elsewhere.

In the Federated Malay States, the supervision of electrical

machinery is entrusted to the Senior Warden of Mines, and
from Mr. W. Eyre Kenny's report for 1919 it appears that the

number of installations of generating plant in these States was
as follows :—1917, 100 installations (8.976 kW); 1918, 106 (9,360

kW); 1919, 109 (9.544 kW.). In addition there were 20 self-

contained lighting plants installed in private houses, plant to

about 1.300 kW was in course of installation at the end of

1919, the aggregate horse-power of motors emplpyed was 9,320

as against 9.660 in 1918. and a census taken in December
showed that motors totalling 3,400 h.p. were available as

spares but were not connected.

A classification of all electrical generating plant employed in
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thfi Federated Malay States in 1919 was given in kW as

follows :

—

Power. Light.

Mining ... 8.758 189

Agriculture 68 216

General 110 146

Government 131 2,537

Total 9,067 3.0

The horse-power ot motors employed for all purposes aggre
gated 11,560, as compared with 11,900 m 1918.

It is regrettable, writes Mr. Eyri' Kenny, that su many
'lifferent frequencies and voltages ntf in use on mines. Mine
owners would be well advised to adopt British Standard fre-

quencies and voltages. For three-phase power installations a
frequency of 50 and a voltage of 40() or .'iOO at motor terminals

will meet requirements in the majority of cases; for continuous
current plant a voltage of 500 is in general use and may well

be adopted. For lighting, a voltage of 115 or 230 is practically

in standard use in the Federated Malay States and the Straits

Settlements, and although not British Standard, it would be
advisable to adhere to these pressures.

In the Malayan collieries at Rawang, m Selangor, three new
300-kW steam-driven generators were installed, a ninety-eight
inch "Sirocco" ventilating fan was brought into use, two
storage battery electric locomotives for underground use were
imported and have rendered good service, and a long wall
electrically-driven coal cutter with an electrically-driven coal

conveyor were being installed at the end of the year.

In the report for 1919 of the Director of Public Works (Mr
K. O. N, Anderson) it is stated that the Gombok section of

Ihf Kuala Lumpur electric light in.stallation gave a great deal

of tioublc during the year, and there were many stoppages,

the chief reason being the " wearing-out " of the generator

coils. " It has been impossible to get new ones anywhere,"
wrote Mr. .'\nder.son. " and there is no apparatus for carrying
out repairs satisfactorily here," but doubtless this has since

been remedied. Sale of energy brought in £23, -567, against

£24.047. and the gross profit was £12,519.

RECENT DEVELOPMENTS IN TURBINE PRACTICE.

By K. BAUMANN.

{Abstract of -paper read before the Institution ok Electrical Engineers.)

In 1912 the author read a paper before the Institution describ-

ing the development of the steam turbine up to that date.*

The present paper generally outlines turbine practice during

the interval, reviews the circumstances which resulted in

developments which can be best described as the " race for

the maximum output at the highest possible speed," describes
how progress has been made possible, and deals in detail

with the problems connected with the large turbines required
for electric power stations of the future.

Part I.—Summary of Development.

From a list of turbo-alternators built by various makers
during the past ten years it appears that the largest alternator
with a speed of 1,000 r.p.m. was built by the A.E.G. in 1918.

This 50,{)00-kW set was very expensive, and future progress
will be towards increasing the output of 1,500-r.p.m. machines
rather than developing 1,000-r.p.m. sets. The largest 1,500-

r.p.m. machine at present in operation has a capacity of

35,000 kVA (maximum continuous rating), and most manu-
facturers are wilUng to build an alternator of this size. A
35,000-kVA alternator has been built for a speed of 1,800
r.p.m., and the capacity of this machine is equivalent to

50,800 kVA at 1,500 r.p.m., on the basis that the mazimnm

the time is not far distant when even the 1,000-kW, 3,000
r.p.m. tui-bo-alternator will be replaced by a turbine running
at a high speed and driving the alternator through gears.

The most economical arrangement of the geared turbine
for large capacities is the " two-pinion " arrangement, one
pinion being driven by the h.p. and the other by the l.p.

turbine. In such a case the output which can be trans-

mitted through the pinions very nearly approaches the maxi-
mum output which can be obtained from the turbine when
designed for a 29-in. vacuum.
The development of the economical rating for each exhaust

is of particular interest. This rating reduced to a basis of

1 in. abs. back pressure and a speed of 1,500 r.p.m. is shown
in fig. 4, and fig. 5 shows corresponding particulars of high-
speed turbines (above 2.000 r.p.m.) of relatively large capa-
cities.

Regarding the development of the reaction turbine, in 1910
the combined Curtis-Parsons turbine was introduced by
Messrs. Brown, Boveri, and has since become their standard
design, built as a single-cylinder unit in every case. The l.p.

end is built up of disks, the peripheral speed of the rotor being
too high for the use of drums. In this country, and in America,
development has proceeded on different lines. Parsons in

this country standardised the two cylinder design for large

s



Toi. 88. No. 2,264, APBii, 15, 1921.] THE ELECTRICAL REVIEW. 473

unit has been obtained by increasing the diameters of the
last stages and increasing the length ol the blades. The great
difference in overall length, and the additional cost involved
in the two-cylinder construction, are no doubt responsible for

the early change-over to the single-cyhnder construction. Ex-
perience has shown, however, that single-cylinder construction
possesses serious inherent disadvantages due to disk and blade
vibrations.

In the A.E.G. 3,000-r.p.m. turbine of 30,000-kW capacity
in one cylinder, the last stage is arranged on the double-flow
principle, the exhausts from the two halves facing one
another. The steam passages from the last but one row to

one half of the last stage are arranged around the last stage,

and the exhaust steam is caused to flow around these passages
before entering the exhaust proper. The flow of steam out-

side the last stage is very complicated, and will result in a
considerable drop iu pressure between the last row of blades
and the condenser, and also between the last but one stage

and the extreme half of the last stage.

A number of 16.000-kW turbines designed to run at 1,500

r.p.m. have been built by the A.E.G. for large super-power
stations such as Golpa. This design is conspicuous for its

Fig. 5.—Parsons Tandem Reaction Tcrbine at Carville,
Newcastle-on-Tyne, 1916.

Fig. C—Metropolitan-Vickers Turbine with Heater
AND Condenser, at Dalmarnock, Glasgow, 1919.

small number of stages and for the large diameter of the last

three stages. The length of the blades on the last wheel is

very small, the ratio of blade length to mean diameter being
only 1 : 9. The shape of the turbine exhaust is very unsatis-

factory from the point of view of flow of steam througn the
exhaust, inasmuch as 50 per cent, of the exhaust opening is

covered by the turbine cylinder which is overhung into the
turbine exhaust.
During the period under review no designs of Zoelly turbines

which differ materially from the construction described in

his paper of 1912 have come to the author's notice. It has
been reported that 10,000-kW turbines running at 3,000 r.p.m.
are under construction, but no details of designs have been
pubhshed.
Modern Bateau turbines are built by the Metropolitan-

Vickers Electrical Co..* and figs. 6 and 7 show a multi-exhaust,
lb,75U-k\\ , i,5(A)-r.p.m. turbme with other novel features.
The stream-line exhaust secures a simple flow of the steam,

thus reducing to a mmrmum the pressure-drop between the
last row of blades and the condenser. It also ensures uniform
distribution of steam over the whole condenser-tube surface,
thereby effecting a reduction of pressure-drop in the con-
denser itself. A surface-type feed-water heater is arranged
within the turbine cylinder, the tubes in which the condensate
is heated being exposed to steam which is tapped from the
main turbine at a relatively low vacuum. The incorporation
of the heater as an integral part of the turbine avoids the
necessity of additional heater casings and pipe connections
which would comphcate the lay-out of the plant to a con-
siderable extent. The exhaust casing is rigid iu construction
and is placed directly on the foundations, thereby dispensing
with the use of heavy foundation girders. The condenser
inlet flange is bolted directly to the turbine cylinder. The
h.p. end of the turbine is flexibly connected to the rigid

portion of the casing, the extreme end of the h.p. cylinder

being supported from a pedestal. In the old-fashioned design

heavy foundation girders are usually required to provide side

supports for the turbine, which increase
the cost of foundations and interfere

seriously with the accessibility of the
joint between the turbine and the con-
denser. The pipe type of nozzle box
and steam chest combined with nozzle
control is such that the highest steam
pressures and temperatures can be used
without fear of distortion of the turbine
cylinder due to variations in load and
steam temperature.
A comparison of the commercial

development of impulse and reaction

turbines shows that prior to the war the

position, as far as European countries
are concerned, was roughly as follows :

Impulse : Number of makers, 30 ; num-
ber of turbines, 900; output, 1.400,000

kW ; and average size of turbines 1,550

kW. Reaction: Number of makers, 9;

number of turbines. 250; output 500,000

kW ; and average size of turbines. 2,000

kW. Similar information for this coun-
try for 1919 is : (Orders in Great Britain

for turbines above 200 kW capacity) Im-
pulse : Number of turbines, 143, output
411,568 kW ; and average size of tur-

bines, 2,870 kW. Reaction : Number of

turbines, 46; output, 112.407 kW ; and
average size of turbines. 2.440 kW.
Concerning machines for special pur-

poses the demand for low and mixed
pressure turbines has considerably de-

creased, but there has been an increased

application of back-pressure and reduc-

ing turbines to mUls and factories. The
sizes of units required are moderate, and
the practice has not changed appreciably

during the period under review.

Part II.—Factors Affecting IJevelop-

ment.

The author discusses all the points in

design which affect reliability, and gives

such data as will enable the power-
station engineer to appreciate the merits

of any particular turbine design.

The progi'ess made in steam conditions

shows that at present steam pressures

as high as 350 lb. per sq. in. (gauge)

are being adopted and temperatures as

high as 750 deg. F. The vacuum has

been increased from 29 to 29.1 in. ; the

heat drop from 407 to 485 B.th.u. per

lb., and the ratio of expansion from 418

to 828. Higher steam pressures than
350 lb. per sq. in. are at present not

justified except in power stations where
economy is of extreme importance,

where coal is very expensive and the

load factor very high. k steam tem-

perature of 700 deg. P. is the present

standard.
The basis of calculations for the improvement in heat con-

sumption possible with improved steam conditions is explained

and improvements due to higher steam pressures, tempera-

tures, and vacua are discussed in turn as well as those due to

reheating and feed-water heating. Finally, the author turns

to thermo-dynamic efficiency, and points out that the advan-

tages of the velocity wheel are outweighed by the increased

efficiency of single Rateau stages, except in cases where the

diameter used for the first stage is relatively small. There is

a tendency for the h.p. end of reaction turbines to be replaced

by impulse stages not necessarily of the velocity-wheel type,

but also of the ordinary Rateau type. For the middle portion

and the l.p. end both impulse and reaction blading continue

• Elec. Rev., Apr. 30th. 1920, p. 571.



474 THE ELECTRICAL REVIEW. [voi,88. No. 2.264. apbil is, i«3i.

to be used, but reaction blading has largely given way to
impulse blading.

Part III.—Economic Rating.

It is possible to design a given turbine frame for any
rating within a given range, and the economical consumption
at such designed ratings will lie along a curve D, fig. 6.

which is defined as the " economical consumption charac
teristic " for the given turbine frame for given steam and
vacuum conditions, and the problem is the determination of
the particular point along curve D at which the economic
rating can be fixed for a given load factor, -fuel costs, capital
charges, &c.
The manner in which the losses vary with the rating of a

given size of turbine for given steam and vacuum conditions
is shown in fig. 8 [steam pre.ssure •2(X» lb. (jer sq. in. gauge,
superheat 'JXl deg. P., and '29 in. vacuum].
Curve A shows the variation of the steam consumption .«i,

in lb. i^er kWh at the blading if i-.- losses do not exist. This
consumption is independent of the rating, and cmve A is.

therefore, a horizontal line. Curve B shows the variation of

the mechanical losses expressed as a percentage of the output
measured at the coupling. In the case considered [20.900 kW
at 1.500 r.p.ni] the mechanical losses Km=''*;^5 k\V. Curve C

Fig. 7'—Metkopolitax-Vickers Multi-exhaust Tcrbixe at
Dalm.ujxock.

shows the variation of the c' losses expressed in percentage
of the total heat drop available tor a back pressure of 1 in. abs.
These losses vary approximately as the square of the rating.
Curve B plus C shows the variation of the total losses expressed
as a percentage of the output at the turbine coupling. Curve
D is the ecunorQical consumption characteristic, and shows
the variation of the economical steam consumption for the
various designed ratings referred to the outputs at the turbine
coupling.
In actual practice it does not pay to design a given turbine

frame for the rating which gives the lowest possible steam
consumption, because the turbine will be too expensive for
such a rating. In order to determiue the commercial economic
rating of a given turbine frame (the " economic " rating), it

is necessary to consider the relative influence of the fuel and
capital cost charges per kWh on the generating costs. The
capital cost of the turbine itself varies inversely as the rating,
whereas the fuel charges increase from the point of maximum
eflSciency with the rating.
The effect of the fuel and capital charges is such that for

a back pressure of 1 in. abs. the rating becomes A'c = 32,500
kW. i.e., 1..5o times the minimum steam-consumption rating
of 20,900 kW. The corresponding outlet losses become lo =
4.6 per cent. For a back pressure of 2 in. abs. the rating
hecimes 45-OflO kW or 1.3S times the economic rating for a
back pressure of 1 in. absolute. The corresponding outlet
losses for 2 in. nbs. are /o = 3.19 per cent, or 69.3 i->er cent, of
the corresponding losses for a back pressure of 1 in. abs.
For a load factor of 25 per cent, the economic rating of a

given frame is 20 per cent, larger than for a load factor of
50 per cent., the outlet losses being 40 per cent, larger; on
the other hand, if the load factor is 75 per cent., the rating
would be reduced by 10 per cent, and the outlet losses bv

20 per cent. The economic rating varies approximately in-
versely as the fourth root of the load factor, and the losses
vary inversely as the square root of the load factor, and
similarly it follows that the economic rating varies : Inversely
as the fourth root of the cost of coal ; or directly as the fourth
loot of the interest factor; or directlv as the fourth root of the

1&000 20000 " Z-'OOO 30000
' Sc =Turl)liic ratin? in KW

Pig.- 8.—Variation OP Losses and Steam Consumption with
Eating.

cViipuratioii ; or finally, directly as the fourth r(«>t of the
initial cost of the turbine.
Thus, for an inciea.se of 20 per cent, in the cost of the

turbine, the rating of the turbine should be increased 5 per
cent., provided that the co.st of coal remains the same. It
will generally be found, however, that the cost of the turbine
increa.ses with the cost of coal^ the.se factors being industrially
interdependent. The rating of the turbine would accordingly
remain unchanged.
The leaving losses vary, inversely as the square root of the

cost of coal; or directly as the square root of the interest
factor; or directly as the square root of the evaporation; or
finally, directly as the square root of the initial cost of the
turbine.

In the cases considered above, no account is taken of the
fact that, by installing a more efficient turbine, the boiler-
house plant may be made smaller, resulting in decreased in-
terest and depreciation charges for the, boiler plant, and of
charges for maintenance and operation. The same applies
to the condensing plant, the size of which depends, amongst
other things, on the quantity of steam discharged from the
turbine. Moreover, an increase in turbine efficiency reduces
the heat content per lb. of steam. For every 1 ]3er cent, im-
provement in steam consumption, the amount of heat to be
dealt with per kW capacity of the installation is decreased by
about 1.4 per cent., which is the amount by which the capital

cost of the condensing plant will bo decreased.

Fig. 9.—Three 20,000-kw. and one 45.000-kw. Ti-rbo-
GEXER.iTOES AH Coxnor's Ceebk (see p. 475).

It may be urged that such fine limits cannot be obtained in

actual practice. It is clear, however, that even if the sizes

of the various parts of the plant are fixed by other con-
siderations, considerable advantages can be obtained .since, for
an increase in turbine efficiency, the boiler plant will be more
easily rated in actual operation, thereby eftecting a reduction
in maintenance charges and also an increase in boiler efficiency.

The same remarks apply to the condensing plant where a
decrease in turbine consumption results in a higher vacuum
and. consequently, in a further improvement in economy.
For the best commercial rating of the boiler or condensing

plant the saving in capital cost for a given increase in rating
is equal to the extra fuel cost entailed by the same increase
in rating. Therefore, the financial gain resulting from the use
of a more efficient turbine is equivalent to that which would
have resulted had correspondingly smaller boiler and condens-
ing plant been installed.

The saving resulting from the reduction in the steam-
capacity costs is of the same order as the direct saving in
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fuel costs, and both factors must be considered in determiuiug

the economic rating of the turbine.

Thus, for a back pressure of 1 in. abs. the most economic
rating becomes 28,400 kW, and the outlet losses are 3.54 per

cent. For a back pressure of 2 in. abs. the rating becomes
41,(KM kW. or 1.42 times the rating for 1 in. abs., the corre-

sponding outlet losses being 2.52 per cent., or 0.7 times the

los.ses for 1 in. abs.

^^'hen allowance is made for the steam-capacity costs the

effect of such factors as cost of coal, initial cost of turbine,

Ac, on the rating becomes smaller, simply because the in-

were the largest single-shaft turbo generators in the U.S.A.
Pig. 10 showed the steam end of the large machine, and some
idea of its size might be gained from the fact that the dis-

tance between the centre line of the shaft and the floor level

was 7 ft. The machine was a 21-stage turbine, running at

1,200 r.p.m., with a maximum tip speed of about 726 ft. per

second; its overall length was 64 ft., and the weight of the

stator. which the speaker saw placed in position, was 115 tons.

The heavily-lagged steam pipe was 22 in. in diameter. As an
illustration of the station's war-time troubles, the speaker men-
tioned that the 20.000-kW sets had had to be overrun and.

Fig. 10.—S-fK-ur Exd of 45,000-kw. Turbink Pig. 12.—Cracked Semi-steel Casing.

fiuence of such factors is offset to some extent by the influence

of the steam capacity. The variation of the overall economic
rating with coal cost, load factor, etc., is only about one-half

of that which is obtained in the case of the economic rating.

It is evident from the foregoing that if too high an average
cooling-water temperature is given to the manufacturers, as.

is often the case, the turbine will be large enough as far as

load-carrying capacity, i.e., steam-chest and nozzle capacity,

is concerned, but the exhaust end will be too small, thereby
impairing the efficiency of the turbine. On the other hand,

owing to delay in getting the second 45,000-kW set commis-
sioned, overhauling was unduly postponed. Consequently the
wheels of one of the 20,000-kW sets failed, and was followed
by the fracture of the h.p. steam casing (as indicated by the
arrows in fig. 12) of the 45,000-kW turbine (1918) which, in

the absence due to war conditions of steel, had been made of
" semi steel." The reduction of the July peak load from
200,000 to 160,000 kW was managed in a magnificent spirit of

co-operation on the part of 1.50 large consumers and the supply
company. The day peak load was removed and replaced by

-Generator and l.p. End of 45,000-kw. Machine Fig. 13.—Generator and Ribbed 4-

if too low a temperature is given, the turbine will be unneces-
sarily expensive. American practice has standardised turbine
ratings on the basis of a vacuum of 29 in. (barometer 30 in.)

although the average cooling water temperature would justify
a vacuum slightly higher than this.

1 • [To be continued.]

Discussion in London.

Mr. W. H, Patchell opened the discussion by referring to
some of the large machines he saw during his recent visit to
America. He had a number of lantern slides thrown on the
screen (from which our illustrations have been reproduced),
and explained that fig. 9 was a view down the engine room
of the Detroit Edison Co.'s Connor's Creek station showing
three 20.000-kW machines in the foreground and one of the
45,0G0-kW (1918) sets in the background; the latter machines-

evening and night shifts, after which the load was gradually
allowed to increase again until November 1st, by which date
it was again normal. Meanwhile, splendid work had been
done by the station staff, and also by the contractors ; a 20.000-
kW set weighing 350 tons was removed and a 10,000-kW set
installed in its place; the latter machine weighed 1.50 tons,
and was erected in seven days while the speaker was in
Detroit, The faulty 45,000-k'W turbine was returned to its

makers, and both it and the second set were in place again by
November 1st. Fig. 11 showed the l.p. and generator end of
the 45,000-k'W (1918) set, while fig. 13 was a similar view of
the 1920 machine with the former set behind it, and it would
be noticed that the turbine casing of the newer machine had
been heavily ribbed. As regarded the use of large sets, the
speaker remarked that the peak of the Detroit Edison Co.'s
load curve doubled every five years ! At present 30,000 kW.
of which size the Detroit Co. had two eets, was a

E
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more fashionable size than the 45,000-kW one. Vlg. 14

showed another typo ul lurge inathiue, a (50,000-k\V (or

on a two-hours' ratiui^ 70,UlKJ-lvW) three-.'^hait set in which

the steam divided from the high to the l.p. cylinders so that

GO.OOU k\V could he develoijod by all throe cylinders, or 4U,0UU

kW by two of them. Should any one of the three machines

fail it would be cut out automatically, and by means of other

automatic valves boiler steam could be passed through a reduc-

ing valve on to cither or both of the l.p. machines. That set

was in one of the two New York stations of the Interborough

Rapid Transit Co.. one of the most interesting stations in

America. The company originally used the " Manhattan ' type

of engine, which was used later by the Londua County Council

at Greenwich. Some were replaced by two-spindle :iO,(ll)0-k\V

machines shown in the backyround of tig. 14, the ('i(l.(1()0-kW

set being in the foreground with its h.p. cylinder between the

two l.p. ones; each set ran at a speed of ].'200 r.p.m., the

l.p. turbines were of the double How type, and the shalt be-

tween the two halves was provided with a labyrinth packing.

In that connection the speaker niontioMe<i an interesting acci-

dent that had occurred. .Vfter the machine bad been in its

maker's hands for some three months for overhaul, it was
started up, and when it had run for three-quarters of an hour

the shaft seized. It wa.s fortiinately tripped in eight seconds

and pulled up almost " dead," otherwise there might have

been extensive wreckage. Fig. 15 showed the extent of the

damage, which was purely local, and fig. 10 was a more

detailed view of the failure.

Mr. A. A. Carnegie was rather di.'-upiKiiiited in the paper

inasmuch as no test results of impulse machines had been

included in it. The author had .stated that only one result

of such a test had been published, but the speaker recalled

that he himself had given ficures and information in the

course of the discussion on Mr. 1. V. Robinson's paper on

of the opioioQ that they were justified in going to any reason-

able expense to obtain rehability, and for the same reason

gears should be eliminated as much as possible. Turbine
makers would experience difficulties on account of the fact

that generator manufacturers not infrequently required the
machine to he run through its critical speed; however, when-
ever it vvas possible to do so they should keep within the

critical speed. With regard to the erosion of turbine blading,

the elimination of CO,, &c., was very desirable, but in Ih''

speaker's opinion erosion was chiefly due to moisture in tip;

steam it^^lf, and he thought there would probably be men.'

risk of erosion taking place in cases where high steam pre^

sures were adopted. The speaker mentioned a certain bearint;

failure which had not been heralded in any way by an in

i.-rease in the teniiierature of the lubricating oil; the cause of

the failure had never been discovered, but he thought that
such an accident could have been avoided by the use of tem-
perature indicators, which would show the actual temperature
of the metal itself and not that of the lubricating oil. In the
case of large machines, two thrust bearings should be pro-

vided.

Mr. H. T,. Guv. by the aid of lantern slides, considered the
subject of the gain in heat consumption with increased

Fig. 14.—a 3-shaft, 70,000-kw. Set at Kew York. Fig. 16.— Labyrinth Packing Failure.

" Power Station Design in Relation to Thermal Efficiency,"

on the occasion of the 1920 Convention of the Incorporated

Municipal Electrical Association at Ilkley. He then exhibited

steam consumption test curves of 20,000 and 10.000-kW Par-

sons turbo-alternators,* which tests were made after the

machines had been in operation from one to thirty months,
all with the same satisfactory results. The figures lay quite

snugly along the line, and there was no deterioration even
after the machines had been working for two years. Those
results showed two thinss; first, that the efficiency obtained

was not a matter nf luck. and. .secondly, that the method of

testing could be relied upon, because it had been proved that

the tests could be repeated with accuracy. The use of fine

blade tip clearance was avoided in modern reaction turbines

by the adoption of "end-tightened " blading, whichmade it

possible to employ a radial clearance af larce as desired.

Mr. R. A. Chattock thought that high sneeds cut into the

reliability of machines, and reliability was the first thing that

the user considered. The thermo efinciencv came next, but
it must not be developed at the expense of reliability; he was

• Elec. Rev., July 9th, 1920, p. 39.

pressure at different speeds a step further than the author

had done.
, , ,

Mr. S. E. Fedden considered that the paper had been very

fairly written, and in connection with geared machines, men-

tioned that he had two such sets running for some two years:

their consumption was guaranteed at 1-5 lb., but they operated

regularly at i lb. less than that figure. How long could an

impulse machine run without it being necessary to reblade

if^ However, he thought that the reaction type of blade

obtained the best results so far as steam consumption and

other factors were concerned. If the author's ^*"*P'"frL''.*"Jl*
" as far as efficiency is concerned, a turbine of 10.000-kW

capacity mnnina at 3.000 r.p.m.. would be equivalent to a

turbine of 20,0n0-kW caoacitv running at l.-'iOO r.p.m." was

correct it would appear from Mr. Carneaie's remarks that the

1H000-kW machine was the better one to use. He was glad

the author did not acree with the bv-passing of steam, be-

cause it was undesirable to pass steam from one part of the

turbine into another for which it was not designed. Thev

did not hear of anv great catastrophes occurring to reaction

turbines as to impulse tvpe machines of both large and small

capacities. The different manner in which various makers
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advised that turbines should be started up was puzzling, and
the question appeared to be: Were they "progressing" at

too last a rateV
Mr. a. PucHOEUADSKV pointed out that turbine develop-

ment had proceeded in two classes; une, as in the U.S.A.,
adopted a large number of stages ot small diameter, and the

other just the reverse. On the Continent the practice was to

increase the diameter as lar as possible and reduce the

number of stages, a policy which resulted from long
research and experiment, and good results had been
obtained. He did not agree with the author that turbine
development had reached a critical stage. Accidents could
generally be classified ; for instance, those due to no provision

• having been made for expansion, to interrupticu of the oil

supply, to small clearances, &c., were not new, and every
• form of heat engine had been subject to them from the
eai'hest days. On the other hand, lUsk failm'es were " more
modern " troubles, but they also coukl probably be avoided
by more careful inspection of materials as they were passing
through the shops.

Mr-. .\. JuDE was of the opinion that the leaving losses were
nothing like so important as the author appeared to imagine.
Long blades were also very undesirable, and those who used
them must expect to get trouble; they could, in fact, well

afford to countenance some extra loss if by so doing they
could reduce the length of the blades. The author's multi-
exhaust system was a perfectly ludicrous affair; he api>eared

to have entirely overlooked the fact that the leaving losses

were not couhned to the last stage of the turbine, but that

the last stage but one also had leaving losses.

Mr. E. J. K.\ULA appreciated the author's ingenious double
exhaust idea, but thought that such like things were only
what might be termed a " passing phase " of development, and
that sooner or later they would rcUuu to the sunple flow

design. Meanwhile, the difficulty was to obtain some rehable
disk material, .\nother problem was the nebulous subject of

disk vibration in connection with which the speaker men-
tioned a case of disk failure in which a new disk of carefully

selected steel was made, but did not reduce the viliratiou at

all. .\s it was a special ca.se where they could not afford

to have the machine out of commission for any length of

time they had had to adopt the remedy of making the disk
strong enough to withstand the vibration instead of eliminat-
ing the cause of it. Later, however, when the case was more
fully investigated, it was found that resonance had a con-
siderable influence on the matter. Each pole change of the
generator caused an impact on the shaft, however slight,

which was transmitted along, the shaft to the turbine disk.

Mr. A. B. Field pointed out that the machines tabulated
in the author's first table illustrated American practice, whilst
those in the second showed European practice which was due,
he thought, to the difl'erent frequencies in use in the various
countries. At the outbreak of the war manufacturers had
anticipated being called upon to furnish sets of 50.0UO-kW capa-
city and over, but that demand for larue individual machines
had now entirely disappeared in Europe, at least for the
present. In the U.S.A. conditions differed on account of the
periodicity of 60 cycles per second used there. The author's
statement that a 30.(X)0-k'W Ljungstrom turbine was in course
of manufacture in America would have been equally true
five years ago.

A PRACTICAL WAGE
[Issued by authority of the National .\llian

. and Employed.]

SUGGESTION.
f Employers

Mucu of the pie-seut industrial difliculty is due to the fear
on the part of organised Labour—a fear carefully exploited
by the unofficial extremists' movement within trade unionism
—that employers arc endeavouring to make very di'astic cuts
in wages at once.

Actually, specific instances of this are difficult to find. On
the contrary, it can, with substantial accuracy, be stated that
although the opportunity exists at the moment for employers
to take advantage of the industrial situation, in the great
majority of cases they are carefully refraining from doing so.

It is perfectly true that those who control the industrial
situation can reduce the social system to chaos, and there is

Little doubt that, if organised Labour endeavours to retain all

that it has obtained during, and since, the war, in the teeth
of a falling cost of hving ; or if the organised employers use
the weapons of international competition and unemployment,
in an endeavour to force the workers' standard of life back,
suddenly, to that of 1914, or even lower, social chaos will
result.

The alternative is to meet not as opponents, but as partners,
and agree to some general scheme whereby wages accompany
the cost of living on the downward scale.
The economists allege that wages are a substantial cause of

rising prices, and must fall before the cost of living falls, but
in view of the fact that the cost of living has fallen from
179 per cent, to 141 per cent, without any marked drop in
wages, the economist theory, though technicallv sound, is dis-
proved by facts. The fall could be immediately reflected in
lower wages, and the lower wages might then again be re-
flected in a lower cost of living, and so on.

One might illustrate by presuming that a craftsman's wage
prior to the war was lid. per hour, but that it has since risen
to 2s. 3d. An agreement could be accepted on national hues
that the 'is. '6d. should stand, down to the point of 160 per
cent, in the cost of hving.

After that for every drop of six points in the cost of hving,
averaged over a period ot three months, the craftsman's
hourly rate should drop jd. as follows;

—

Cost of Living
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wires, mid the screw is fitted into the tubular member luni

screwed in tightly, when the brass cover will conform to tlu;

shape of the wires and clamp them in position. The porcelain
cover is then placed over the whole fitting. This is a Dutch
device, and is to be manufactured in England il' the demand
justifies this.

The " Nilflsk " Suction Cleaner.

Messrs. Glt.LESl'iE &. Bealks. .Ambcrloy House, Norfolk
Stl''6<''t; SfrUnd. Vi'.C.'i. huve sent us particulars of the " Nil-

tisk " suction cleaiicr (fig. .3). which i.s manufactured in four
sizes. This cousists of a cyhndrical dust chamber above which
is mounted u vertical spindle commutator motor having a
two-sti\gc turbine fan of special design, mounted direct on the
motor shaft. ITie motor and turbine are encased in a stronj'

Fig. 3.—The " Nilfisk " Suction Cleaner.

copper and nickel-plated steel housing terminating , in a .sub-

stantial base-plate. The motor is mounted on ball bearmgs.
A. filter is fitted which entirely cleans the air before it passes

through the turbine, and the dust is retained in a dotb
receptacle which may be easily removed and emptied. 'rh<A

ordinary accessories comprise 10 metres of flexible cable with
tihe necessary adapters, 3 metres of suction hoee--rnlibpr-

covered flexible steel coil—and six nozzles of different ivpes

for a wide range of uses.

The smallest type of " Nilfisk " cleaner weighs 17 lb, 7.7

kg), and has a consumption of 175 watts; the largest size

weighs 31 lb. (23 kg), and consumes 600 watts.

Longitudinal Lighting Lanterns.

A short time ago Mr. Haydn T. Harrison brought out n

new system of street Ughting by jneans of special lanterns

which direct th^ir beams in a horizontal direction as opposed
to the usual mode of distribution. These lanterns are made
m various types, one of which can he adapted to existins

FlO. 4.—" LONGITtJDINAL " STREET LANTERN.

flux frcjm the light source is not interfered with, so that it

fulfils its function of illuminating the immediate vicinity of
the lamp. The upper half of the flux, which is generally
wasted, or only partially used, is collected by a specially
(lesiniiod reflector jiito ,a solid angle of the desired divergence.
Ibis light uould normally shine directly below the lamp,
but in this nysteiii it is directed up and down the street by
two or mole pknie mirrors, llie angle of these mirrors i.s

u<ljusted .so that the light U-giiis to fall ou the road or street
at the [>iiiut uhcic the direct light fails to bring the illumina-
tion up to the required standard, and increa.se8 in power until
it meets the light from adjacent lamps; this ensures a more
even ilkuninatioii throughout and eliminates dark patches.
I'lu' sole liccn.-ec.-: for the manufacture of these lanterns are
the wENEKAL Electkic Co., .Magnet House, Kingtway. and the
EEEiTitif Stkeet l.uiirriNG .\pi'McAiis Co., Ihe " Foundry,
Canterbury.

LEGAL.

electric lighting globes shown in fig. 4, another which can
be applied to the usual gas-light lantern, and a special " Can-
terbury " type.

The design is such that the loWef heiniBpherical luminous

James Pitkin i Co., Ltd., c. .Vladdin Ke.new Eei;c-iiiic

La.mi' CoBi'OK.vrioN, Ltd.

Mk. Justice Saeti^.u, in the Kings Bench Division, on .\pril

tjth, conuneuced llie bearing of this action. The claim was
for damages in respect of an alleged bieacb of contract to pay
fur •Jfl special winding machines u.seil for the purpose of
renewing filaments of electi-ic lamps, and failure to accept
delivery of 4b other similar machines, the remaining portion
if the contract to make 100 such machines.

The defence was a denial of the aiiegeu breach and an affirm-
ation that the contract was that the machines were to be
delivered at the rate of '20 per month or as defendants might
require them. Dofciulants said that on February 'i^jrd tiiey'

wrote to plaintiffs to defer delivery until they sent ilelinite

instructions as to destination. Defendants also put in a plea
that the machines were defective, and they counter-claimed
for damages, and asked for an injunction restraining plamtitts
from selling the machines to any lamp maui.iacturers other
than the defendants.
Mr. DisTUHNAL, K.C., for the plaintiffs, said they were

well-known manufacturers of scientific and electrical instru-
ments, and in 1919 they were approached by a company known
as Seymour, Gordon & Co., to manufacture a number of

machines for the purpose of winding the filaments of electric

lamps. The company apparently had a scheme for the renew-
ing of the filaments of lamps, and had an idea that plaintiffs

would manufacture the machines for the purpose, beymour,
Gordon A Co. were also connected with a company called the
Renew Electric Lamp Co., and they were now represented
by the present defendants. It was not necessary, said counsel,

that his Lordship should know the relationship between these
three companies, because the contract that was ultimately
ent*>red into was disputed by the defendants. The action was
brought to recover the price of '20 of these machines at £oi lOs.

|^>er machine, and damages for refusal to take the balance of

the machines arranged for \inder the contract. Thirty-four

of the machines had been delivered and paid for, so that with
the '20 additional there had been a total delivery of 54. As
to the remaining 46, defendants had refused to take them.
and plaintiffs accordingly sued for non-acceptance. Plaintiffs,

in the course of the development of the machines had made
certain inventions for which they took out provisional pro-

tection, and there was a dispute between the parties as to who
had .•) claim to the patent rights. That dispute was settled

by agreement, and one of the defences set up by the defen-
ifants was that the agreement had been broken by the plain-

tiffs. The plaintiff's said there was absolutely no foundation
for that, it was entirely a misconception. He submitted that

the contract meant that defendants should take delivery of

the machines at the rate of '20 per month, or as defendants

might reasonably require them; they were not entitled to put
oft' deUvery for ever if they liked. As to the defence that the

machines were defective, sounsel said that no suggestion of

defects was made before the writ in the action was issued.

They had, in fact, received and p^id for 34 machines without

any question.

Mr. E. Ij. Lee, managing director of the plaintiff company,
gave evidence that the machines had been made and could

have been delivered.

On the continuation of the hearing, Mr. Lee, in cross-

examination by Mr. W.WT. for the defence, said he obtained

a provisional patent protection for everything included in

the machine on December 10th, 1919. The nine months' grace

for completing the patent protection had lapsed, and the

specifications had not been completed. His fii'm was to have

the right of selling the machine for purposes apart from

refilling electric lamps. He thought the machine bad possi-

bilities for otlier purposes. His firm had introduced new
devices, and they were entitled to a patent on those devices.

Mr. Watt: Then why did you let it lapse?

Witness : I came to the conclusion about June or July that

it was not worth our while to spend money in patenting this.

The defendant company objected to the firm patenting it on

three grounds : First, they wanted other people to make it

;

secondlv. some of the shareholders in the Aladdin Co. were
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able to make it themselves, and would object to plamtiffs
making it; and thirdly, the people in Fi'ance would insist upon
having it made m PVance. He would not agree to that. He
was keen on keeping the whole thing, but as a concession he
gave the defendants the power of renewing.
Witness was further cross-examined as to certain " adver-

tisements " which it was said had appeared in the Electrical
Eeview in relation to the machine; he said he had never
advertised, nor had he seen advertisements in relation to the
machine—but it might have been commented upon by that
journal in its news columns.
The case was continued on Friday, when evidence was given

on behalf of the defendants relating principally to the terms
of the contract and the construction of the machines and the
alleged defects found in them.
Mr. CoMPSTON, K.C., counsel for the defence, argued that

in order to maintain an action for non-acceptance there must
be proof of an agreement to deliver after the contract date.
and in this case there was no such proof. The plaintiffs were
not, he said, ready to deliver, and there was no evidence that
a tender had been made. No damages could, therefore, be
claimed. As to the patent question, he contended that there
was no obligation to renew.
His LoRDSHii' in the result reserved judgment until the

report of experts had been received with regard to the
machines and their alleged defects, for which purpose a period
of fourteen davs was allowed.

Shepfard v. Glossop Corpor.^tion.

In the Court of Appeal, before I^ords Justices Bankes, Scrutton
and Atkin on April 7th, the hearing was concluded of the case

of Sheppard v. the Corporation of Glos.sop upon the appeal of

the Corporation from the judgment of Mr. Justice Greer
awarding the iflaintiff, ^^'. H. J. Sheppard, a carter, of

Glossop, i£'279 lUs. damages for personal injuries sustained by
him owing to the alleged negligence or breach of duty of the
defendants as the lighting authority for the district.

The facts were these : The plaintiff on the night of Christ-

mas Day, 1918. after visiting a friend, was returning home at

11.30 p.m., intending to go there by Dun Lane and Mary
Road. Dun Lane was a highway repairable by the defen-

dants, as surveyors of highways. Mary Road was a public

footway belonging to Lord Howard of Glossop. but had not
been taken over by them as highway authority. For a con-

siderable time there had been a lamp in Quarry Road placed

above a retaining wall on Lord Howard's land. This place

was dangerous to foot passengers on a dark night if the lamp
was not lighted. The plaintjtT. walking along Quarry Road,
owing to the darkness, inis.sed his way and got in front of the

lamp and fell from the top of the retaining wall, fracturing

his skull and receiving other injuries. The light in the lamp
had been extinguished at 9.30 in pursuance of instruction.s of

the defendants, who by a resolution previously passed by the

lighting Committee, had determined for reasons of economy
that the lights in the borough should be extinguished at 9 p.m.
Plaintiff accordingly brought the present action, nith the

result before stated.

Lord Justice Baxkes. in giving judgment allowing the

appeal, said the case raised a question of importance to local

authorities outside the Metropolitan district. Plaintiff's case

was that the defendants were liable to him in damages for the

injuries he received owing to their failure to keep a lamp alight

at a dangerous spot withm their area. There was no doiibt.

said his Lordship, that the spot was a dangerous place, but
so far as the evidence went not a dangerous place made
dangerous by the Corporation. It was dangerous since it

came into existence when it was carved out of the adjoining
ground. Mr. Justice Greer had found that if the la.mp had
been ahght the accident would not have happened. Ihe first

thing to consider was what was the statutory duty of the
Corporation with regard to the lamp. The defendants'
statutory authority for lighting the district was to be found in

Section 161 of the Public Health Act, 1675. The true effect

of that section was that it gave the defendants authority to

Ught their district, but it created no obligation to hght it, and
gave ttie authority a discretion whether they would light only
some portions of the district and as to when the lamps were
to be kepthghted in any portion of the district which they
elected to hght. There was a great disthiction to be found
between the powers given to local authorities under that
.section and the powers given under Section 130 of the Metro-
polis Management Act, 1855. He had come to the conclusion
that there was no authority to support the proposition that

Section 161 of the Public Health Act created any obligation

upon the lighting authority to light any portion of the district.

The only cases where the local authority had been found guilty

uf a breach of duty was where the authority had themselves
created the danger or put the obstruction in the highway.
That was not so in the present case. It was not possible to

estabhsh that the defendants were under any duty to the

plaintiff to keep the lamp alight, and in those circumstances
the appeal must be allowed and judgment entered for the

defendants, with costs.

The other meriQberE"of tlie'- CtoHrf delivered concurring judg-

ment. ':' "' '
'

'-.'

Unlicensed Wireman Charged at Melbourne.

The first prosecution under the rules for the " licensing of

wiremen," as provided in the Electricity Commissioners Act,

1918. was held at the City Court, Melbourne, on February
17th, when F. P. Sawyer, senior clerk of the State Electricity

Commission, charged G. E. Jobson, h'ading as Cooke and
Jobson. electric.il contractors. Ormond Road. Elwood^ with
having undertaken el^tric wiring in premises without having

a licence to do so.

T. F. Whitelaw. inspector, Melbourne City Council electric

.supply department, gave evidence that he had inspected the

work. He found a number of badly made joints, which were
not covered, and were a source of danger. _

In answer to the presiding magistrate, witness said that

faulty work was a cause of fire. He was of opinion that

defendant was not capable of carrying out the work.
For the defence it was stated that defendant was a minor,

but had had a fair amount of experience. He was not a

licensed man. but did not carry out any work unless accom-

panied by his partner. S. A. Baldwin, who held a permit as a

vocational trainee under the Repatriation Department.
The presiding magistrate said that the evidence of the in-

spectnr showed that defendant was not only working without

a Ucence. but that he was not capable of doing the work.

These rules had lieen made for the protection of the public,

but as this was the first case the bench would only impose a

small penalty.

Defendant was fined £2, with costs.—The Age (Melbourne).

BUSINESS NOTES.

Bankruptcy Proceedings.—Chahles Thomas Stanton,
trading: aa The Siuth^rn Electric Engineering: Co., 25, Beckenbam
Roid. Penge, and 5, Laurel Grove, Pengre, Kent, electrical engineer.

—The first meeting of creditors was held last week, at the offices of

the Official Receiver. \^2, York Road. Westminster Bridge Road,

S.E ,
under the presidency of Mr. Thomas Gourlay. Accordins to

the statement of affairs, the liabilities amounted to £1,166, of

wh'ch £1,116 was exp'^cted to rank. The net assets are £123, or a

deficiency of £993. It appeared that the debtor was for 17 years

in the ergiueering branch of the Post Office Telephone Service,

and started business for himself as an electrical enzineer, in

partnership, in Miroh, 1919. He commenced without capital, and
hi« pirtner brought in about £10 and £f>0 wa' borrowed and is

still owing. Thepirtne-ship was dissolved last July, and was duly

fraz tted. The debtor then continufd the baeiness, and last

November an agreement was entered into for another man to enter

the concern and to find £301 for a half share. Thn sum of £200
was actniUy brought in, but the person finding the mnney was
dissati fled and withdrew. He was given areo ipt f'lr £200, which
the debtor uuder'^oik to reiav by quarterly ins'alra^rits of £30
each RjcHntiy thft debtor was ''ontinnnus'y p'es" d by creditors,

two exenntinns were If vie 1 by the Bjiliff of the Croydon C mnty
Court, and he fil^d his own petition. He attributed his present

position to ' want of capital, dpprension in trade, high cost of

labour and matedil and p'efsure by creditors." The Offic'al

Receiver said the be«t course would be for someone to buy the

business it they had any faith in it. There was no reserve of assets

to allow a trustee to run the businesB, He was afraid the assets

would not produce much more than £100 after providing for the

preferential claims. No reaolutiODS were passed, and the matter

remains in the hands of the Official Receiver. The following are

creditors :

—
Pancho Cigat Co £324 Evans £S0

Allnu],8..J 200 Taylor, D 23

Simplex, Ltd. .. 89 Express Electrical Co. .. 20

Ankers, T. 60 Corris HS
Williams, W. R. .. .89 London Electrical Co 20

Taylor. C. W. 30 Metropolitan-Vicke-s Co. 25

Cooking, S. .. 3J Merrie, E IS

Cooking, N. . .80 Beckenham Electric Snpply Co. 18

R. C. Jones (Electro-Magnetic Engineering Co.), of 10, Caledonia

Street, King's Cross, N., and 69, Longridge Road, Earl's Court.—

Receiving order made March 30th. on creditor's petition. First

meeting was held on April I3th
;
public examination, June 3rd, at

Carey Street.

J. C. Thomson, electrioian, lately electrical engineer and con-

tractor, Mansfie'd. Notts.— First and final dividend of 1 Is. in the £,

payable April 20th at the Official Receiver's offices, 4, Castle Place,

Nottingham.
W. H. Wood, electrital enginfer, Birmingham.—Trustee (Mr.

J W. Blarkham, 147. Corporation Strict, Birmingham), rehased

March 18th.

A. S. Palmer journeyman electrician. Margate.—Tmstee (J. 0.

Osborne. fiSA, Casle Street, CanterburY), released April 4th.

J. Jagopr (J. Jagger & Co. ), electrical engineer and oontraotor,

Halifax.—Trustee (Mr. A. Gray, 9, Fountain Street, Halifax),

released March 18 th.
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Albert Edward Dickinson, trading aa Crown Electrical Co.,

157, Hanslet Road, Leeds, electrical eDf^ineer and contractor.—The
following are oreditois :

—

Casperson, George £15 Jenninga, \Vm il83
Cslmout King & Co., Ltd. .. 61 Milne 4 Hon, Ltd 67
Drake & Gorharo, Ltd 40 Manchest-r Lighting Co 14
English Electrio and 8iemeDB Smith, Burkby A Co. . . 17

Supp'icB, Ltd 10 Williamson. Jos 67
Forman & Hons 15

W. DsYSDiLE eleotrician, Barrow-in-Furness.—First dividend of

9g. in the £, payable April 23rd, at 4, Ramtden Square, Burrow-

in-Furness.

Dlssolntion of Partnership.—The Primover Power
Co., electrical and meuhau'Cil engineers, 364, Humberstone Koad,
Leicester.—Mr. G. E. Purdy and W. H. French have dissolved

partnership. Mr. W. H. French will attend to debts.

Company Liquidations.—OaiziBA Tramways Syndi-
cate, Ltd.—Winoiner up voluntarily. Liquidator, Mr. A. F.

Diokin, Sa'dinia House. Sardinia Street, King-sway, W.C.
AnOLO-FOBEIOS TRAMWiY SYNDICATE, Lto.—Winding up

voluntarily. Liquidator, Mr. A. F. Dickin, Sardinia House,
Sardinia Street, Kingsway, W.C.
Electric Supply Company op Western Australia, Ltd.—

A

meeting is called for May 9th, at 22.5, Royal Liver Buildings,
Liverpool, to hear an account of the winding up from the liquidator,

Mr. G. Sales.

General Instrument and Engineering Co., Ltd.—Wind-
ing up voluntarily. Liquidator, Mr. W. J. Maxwell, 56, Moorgate
Street, E.G. Meeting of creditors ia called for April 2l8t,

Semaphore Enoineebino Co., Ltd.—Winding up voluntarily.
Liquidator, Mr. H. W. MacLaren. Meeting of creditors held
April 1 4th.

North British ELEcrnic Welding Co., Ltd.—Meeting called
for M"»y 19th, at 30, George Square, Glasgow, to hear an account of
the winding up from the liquidator, Mr. W. Gilchrist.

Trade Announcements.— The Greengate and Irwell
Rubber Ci., Ltd., Greengate Works, Manchester, have appointed
Messrs. Wakefield, Williams & Co., Richmond Road, Bradford,
to be their agents for Yorkshire.
Mb. J. B. Rudkin, of 212a, Shaftesbury Avenue, London, W.C,

has been appointed representative in Great Britain for Sprecher
and Schuh Co, electrical apparatus manufacturers, of Aarau.
Switzerland, for the sale of their apparatu",

Messrs. Ferguson, Pailin, Ltd., have appointed Mb. W. Wall-
work, of Station Hou^e, West Boldon, Durham, as their repre-
sentative in the North- East Coast district.

Messrs. Hogan & Wardrop have appointed Mr. Alexander
Morrison, of 12, Waterloo Street, Glasgow, as agent for Scotland,
and the Castle Esoinebrino Co., Ltd., Church Street, Eccles, to
represent them in Lancashire.
The Delta Electrical Co, of Temple Courts, Temple Row, Birming-

ham, has changed its name to The Y Switchoear Co. The
change has been made by mutual arrangement with another
company of similar name, in order to avoid confusion, but there
will he no change whatever in the constitution and conduct of the
business.

The telephone number of the Twiss Electric Transmission,
Ltd., has been altered to " Victoria 7625."

New showroom premises at 11, Earl Street, Maidstone, have been
opened by Mb. Wm. Coggar, electrical engineer.

Messrs. Nettlefold & Sons, Ltd., of High Holbom, inform ns
that Mr. D. M. Edwards, who has bsen appointed representative to
Messrs. Bixter & Gaunter, Ltd., was formerly their representative
for electrical conduit tubes and fittings, and not manager, as stated
in these " Notes " last week.

Catalogues and Lists.—Messrs. Drake & Gorham
Wholesale, Ltd., 67, Long Acre. W.C. 2.—Leaflat No. 309, an
illustrated price-li6t giving details of a new 30 volt bowl fire.

Messrs. Copus i: Green, 22, Clapham Road, S W. 9.—Two
illustrated leaflets describing the " Aqua " electric water heater.
Engineering and Colliery Appliances, Ltd, Sheffield.—

Two illustrated and priced leaflets describing patent tachometers
and patent hand tachometers and cut meters.
The Protector Co.. Ltd.. Central Hall, Southall.—An

illnstrated pamphlet describing asbeatos-woven resistance nets and
grids and their application.

Metropolitan-Vickers Electrical Co., Ltd., 20, Brazennose
Street, Manchester. — Leaflets Nos. 64 L/l— 1 and 64 L/l—3,

describing and illustrating type'F" high-pressure contactors for
controlling live circuits ; Leaflets No. 61/12—1 and 6)/l2— 3,
dealing with automatic contactor-type star-delta starters for three-
phase non-reversing squirrel-cage motors.
Magic Appliances, Ltd., 151-159, Westminster Bridge Road,

S.E.I — An illustrated price-list of the " Magic " suction cleaner,
the pioneer British self-contained suction cleaner, which has been
entirely re-di>signed.

The Y-Switchoear Co , Temple Courts, Temple Road,
Birmingham. — Publication No. 100 B, an illustrated leaflet

giving prices and descriptions of watertight tumbler switches in
various style).

Polisli Commercial Activities.—Renter's Agency learns
from a Polish source that tae Ministry of Trade and Commerce in
Warsaw jointly with the Ministry for Foreign Affairs is pushing
f -ward preparations for the conclusion of Commercial Treaties
with Great Britain and Italy.

A Rumanian Trade Delegation is also expected to arrive in

Warsaw shortly.

—

Renter.

Correction.—An error occurred in the advertisement of

the Z Electric Lamp and Supplies Co.. Ltd , appearing in our
issue of April 8th. For £17 lOs., read £16, as in the advertisement
of April 1st.

Book Notices.—Mr. W. H. Warren, 'Wh.Sch.,ha8 revised

his " Engineering Construction — in Steel and Timber"—the third

edition of which is now ready, price 303. net, and will in future be
known a« Part I of his work. He has also written a new volume
to be called " Engineering Construction Part II—in Masonry and
Concrete," which will be ready shortly, price 368. net. Both
volumes are published by Mefsrs. Lonu' mans, Green & Co.

" Eiuoaiion for Inchntry." (42 pp. illuetrat'd.) Manchester: Met-
ropolitan-Vickers Electrical Co., Ltd.—This is a very full descrip-

tion of the app-enticeship schemes which are in operation at the

company 8 TrafFord Park works, and the more advanred schemes for

aiding poit-graduate research student?. Details are also given of the
works training provided for students during their long mmmer
vacation, special courses for women, and pirticolars of research

scholarship*. &c.
" Tranxactuiim of the South African Institution of Electrical Engi-

neers." Vol. XII, Part 2. February, 1921. Price 28.—In this

issue are recorded the new President's inaugural address, and
discussions on papers " Notes on Commutators," and " Notes on
Small Suction Gas Plants," &c.

"The Journal of the South African Institution of Engineers.

'

Vol. XIX. No 8. March, 1921.—The papers printed in this issue

are :
' A Contribution to the Study of the Influence of Mine Atmos-

pheric Conditions on Fatigue," by A. J. Orenstein, C.M.G., M D.,

and H. J. Ireland, M.B.E., and "Scheme for Working the City

Deep Mine at a Depth of 7,C0J ft., ' by E. H. Clifford.

"Relativity and the Electron Theory." By E. Cunningham.
M A. (148 pp 1 London : Longmans, Green & Co. Price 10s. 6d.

net.
" Technology," the Journal of the Manchester Municipal College

of Technology, Vol. X. (170 pp. and figs.) Manchester: The
College.—Included among the papers presented in this volume of

the Journal is " Dynamo- Electric Machinery, 1878-1916," by Prof.

Mile3 Walker, M.a., M.I.E.E. This is a review of a branch of

enginesring which has undergone vast development, and in a

relatively small space Prof. Miles Walker has contrived to deil

with hie subject in a very comprehensiva manner. 0:her papers

are "Part-time Secondary Education," by the Principal: "Ca>t-

Iron : the Strength and Properties of Castings," by Mr. E. L.

Rhead ;
" The Distribution of Frictional Losses in Internal Com-

bustion Engines," by Mr. E. P. Taylor, and " Trisecting an Angle."

by Prof. W. W. Haldane (iee, B.Sc, and Mr. Arthur Adatngon.
"Electrical Engineering." By T. F. Wall, D.Sc, &c. (pp 491,

figs. 4631. London: Methneu&Oo., Ltd. Price2l8.net.

loqniry.—The name and address of the manufacturer
of the " A.B C. ' electric washing machine are require!.

Australian Association of British Manufacturers and
their Representatives.—After four years of strenuous work as

chairmau of the Australian Association of British Manufacturers
and their Repreaentatives, Mr. Walter A. Purdom, has now
relinquished offioe through pressure of other work. Great etrides

have b en made in the activities of the Association in the period of
his chairmanship, althouzh there remains ample scope for a con-
tinuation of his record of achievements in the coming years. Tl'e

chief aim of the Association—the expansion of British trade with
the Commonwealth— is being pursued indefatigably from }ear to

year, but as Mr. Purdom recently pointed out in his speech on his

retirement from office the exports of the United Kingdom to

Australia are still far short of what they should be. While the
Association fully recognises that Australian industries deserve
whole-hearted support, there are still large quantities of goods
from noa-Biitish countries coming into the Commonwealth, and it

is for securing a greater share for British goods that th"? Aesccia-

tion's efforts are directed. The Association has an office in London
at 32, Victoria Street, S.W. 1, and United Kingdom manufacturers
and merchants interested in Australian trade should maintain
touch with i". f r purposes of gudance and information. Copies

of the Association's " All-Red D.rectory " can also be obtained from
the London office. This contains a complete list of members

—

manufacturers and agents- together with the goods they manu-
facture or handle.— The Board of Trade Journal.

Fuse Wire Table.—Messrs. P. Ndtter & Son, 41,

Side Newcastle on-Tyne, have just issued a table giving the fusing
currents of tin and copper wires ranging from 8 to 47 s.w.G.

A Liverpooi Electrical Exhibition.—Messrs. James
Scott, of the Knowsley Electricity Works. Bootle, are holding an
interesting exhibition of electrical appliances in the Liverpool
Exchange News Rooms this week. An interesting feature of the
exhibition is Messrs. Scott's patent fire a'arm. which ia calculated

to be of excellent service in giving prompt notification of an out-

break of fire in b'g buildings, such as hotels, &c.. and in ships. An
indicator ia placed in a certain position in a ship or bnildirg, to

which every bell is connected with its corresponding number shown
on the indicator, so that when a fire occurs, its position is made
apparent immediately.

Copper and Lead Prices.— Messrs. F. Smith k Co.
report, April 12th :—Copper (electrolytic), bars, sheets, and wire
rods and he. wire, no change.

Messrs. James & Shakespeare report, April 12th :—Copper
bars (best selected), sheet and rod, no change. English pig lead,

£22 6s., an increase of 15s. on last week's quotation.
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For Sale.—York Corporation Electricity and Tramways
Oommittee has for disposal two Willans-Diok, Kerr 500-kW. d.o.

^eneratiD^ sets, with Allen surface condenser, pumps, control

switchboard, ko.

Burnley Corporation Electricity Department invites offers for one
250-kW triple-expansion Belliss-Diok, Kerr generating set, with
condensing plant, also one Lancashire boiler, with superheater and
Bennis stoker.

Ashton-under-Lyne Corporation Electricity Department has for

disposal generating- plant, including one 75-kW and one 300-kW
motor-generator, one 400-kW turbo-alternator, and one Lancashire
boiler, Jcc. By direction of the disposal board, Messrs. Fuller,

Horsey, Sons & Cassell will sell by auction, on April 28th, at the
Thames Iron Works depot, Greenwich, surplus electrical plant, &c.

For particulars, see our advertisement pages to-day.

Toronto Exhibition.—H.M. Trade Commissioner at

Toronto has drawn attention to the Canadian National Exhibition

—an annual event there—which is this year to be open from
August 27th until September 10th. The Commissioner recommends
the Exhibition as presenting a very good opportunity for United
Kingdom firms to secure wide publicity for their products in

Canada. It combines the features of a trade fair and a pleasure

ground. Many of the more important Canadian and American
firms are exhibitors, but the display by United Kingdom firms has

hitherto been inconsiderable. At the 1920 Exhibition the number
of United Kingdom firms represented was less than 30. Last year

the attendance exceeded one million. As in former years, a

Bureau of Information in connection with the Trade Commissioner
Service in Canada will be maintained, and Mr. F. W. Field, H.M.
Trade Commissioner at Toronto will be glad to receive any trade

literature or catalogues for distribution, free of charge, from the

Bureau in question. Small exhibits, typical of United Kingdom
industries, and small attractive posters, will also be welcome.

The catalogues, &c.. should be sent direct to His Majesty's Trade
Commissioner, 257-260, Confederation Life Buildings, East Queen
Street, Toronto, not later than Jidy 15th. Firms interested can

obtain some further information from the Department of Overseas

Trade in London, and applications for space should be sent at the

earliest possible moment to the Secretary, Cana^lian National

Exhibition, 38, King Street East, Toronto, Ontario, Canada.

German Electric Companies in Sweden. — With
reference to the paragraph appearing under this heading in our

issue of March II th, we have received a communication from

Osram G.m.b.H. Kommanditgesellschaft, of Berlin. It appears

that the new company formed in ^Stockholm was founded by the

Swedish Siemens-Schuckertwerke and the Stockholm A.E.G., and
that it does not concern itself with the manufacture of glow lamps.

The company is stated to be engaged exclusively in the sale of the

manufactures of the Osram Co., of Berlin, referred to above, and it

bears the name '' Osram A.B."

Foreign Trade.—March Figures.—The following are

the values of imports and exports of electrical goods and
machinery in March :

—

M,irc/i. 3 months, 1921.

1921. Inc. or dec. Inc. or dec.

Imports. £ £ *
Electrical goods, &o. 225,409 + 146,581 + 203,328

Machinery 1,295,649 + 96,110 +3,882,606

Electrical machinery 71,853 + 14,371 - 8,887

Exports.

Electrical goods, &o. 1,155,718 -f 203,328 -H,302,386
Machinery 7,299,698 -1-3,882,506 -1-11,864,097

Electrical machinery 417,153 + 266,762 -f 797,768

Re-exports.

Electrical goods, &o. 30,324 -f 24,056 + 65,118

Machinery 88,693 - 47,724 - 4,886

Electrical machinery 2,144 - 1,702 -(- .6,243

Women's Wages Conference.—Unions represented at

the conference at York, on April 8th, with the engineering em-
ployers on the subject of women's wages in the industry, declined

to accept the new rates proposed by the employers, and adjourned

to report on the position to their executives and members. The
proposed rates provide for a basic rate, to which would be added

an amount fixed for the cost of living £ind subject to quarterly

fluctuations, according to the cost-of-living figures. They would
give figures of 32s. per week for women of 18, with increases up to

the age of 21 rising to 363. Overtime and piecework would be cal-

culated on the basic rate.

—

Daily Dispatch.

Cable Mannfactnring in Hoiland.—The report for 1920
of the N.V. Nederlandsche Kabelfabriek, of The Hague, states that

no difficulties were experienced in obtaining raw materials, and
that after the reduction in the prices of the latter, the wages now
formed a much higher percentage of the value of the finished

product than formerly. The new machine shop was approaching

completion ; one of the lead presses had already been delivered and
erected, and the second was ready, and was being dispatched by
the makers. The rolling mill which was started in the summer
had already contributed towards the possibility of completing

orders within the stipulated period. As a proof of the confidence

manifested in the company's manufactures, the report mentions

the receipt from the Amsterdam Municipal Electricity Works of an

order for 10 cables for 10,000 volts, of a total weight of 185

tons, which was finished, and the cables were laid in the Ij in

August, 1920, so as to connect the Northern generating station with

the Southern central station. The accounts show gross profits of

1,577,000 florins, of which 596,000 florins has been written off lor

depreciation of machinery, buildings, iJcc., and 30,000 florins

allotted to the reserve fund for provident purposes. The balance

then remaining, together with the amount brought forward,

permits of the payment of a dividend at the rate of 23 per cent.,

as compared with 34 per cent, in 1919 on share capital of

1,2."j0,000 florins. The share capital was increased to 2,600,000

florins, by means of a new issue made in July, 1920.

Careless Packing, — A correspondent writes :
—

" A
leading trade association is considering the advisability of asking

similar bodies to co-operate in a movement to secure the more
efficient packing of goods of every description. The need is

suggested by a statement made to the association by a carrying

company that from December, 1919, to November, 1920, they

received over one million claims for loss and damage. It is pointed

out that in starting consignments aright it is important to deter-

mine, as regards many articles, what type of box to use and how it

should be constructed. Dispatch clerks and shipping clerks should

be instructed to see that all boxes are properly closed. Poorly

assembled or improperly closed receptacles do not give their maxi-

mum service. A slight fall or jolt will break them open andexpose

the contents to damage and theft. Much damage also results from
failure to prevent goods from moving about in the package.

Movement means injury and breakage. Many firms have founl it

an advantage to have boxes made to proper size, and invite the box

manufacturer to study the nature of the article and how it is dis-

posed for shipment. The contents should, whenever necessary, be

protected by bracing or by using " fillers " for open spaces. To
reduce the pilferage evil, it has been suggested to the Manchester

Association of Importer.^ and Exporters that goods, such as textiles,

hosiery, hoots, &c., might be packed in wire netting and then made
up into cases and bales as usual. The Council of the Association,

however, considers that this plan would mean the payment of extra

duty, as in some countries duties are charged on the gross weignt,

that there would be a possibility of valuable goods being torn by

the wire netting or spoiled by rast, and that on the whole the

suggestion is impracticable. Another plan recommended to the

Association is to have bales cross-hooped with a view to checking

the extraction of articles that do not go the entire length of the

bale. This scheme is to be given a trial, and bales so hooped are

to be watched, especially at East African ports, where numerous

thefts occur."

Response to Emergency Call.—Nearly 400 men
registered as electric train drivers in the Middle Classes Union

attended an instructional class in London on April 8th.
^

They

attended in response to a call sent out a short time before. " Quite

4,000 of our members are registered as electric motor drivers," said

an official of the Union. " Mr. Shortt, the Home Secretary, asked

if we could supply any electric power station workers, and the

authorities were very surprised when we found within a very short

time 14 fully qualified power station controllers. We have every

kind of engineer leady and waiting to take on voluntary duties."

—

Dad]i Mail.

Rosso-German Trade Treaty.—The Mnniim/ Post of

April 7th stated that it was reported that the signature of a

Russo-German Consular treaty, corresponding to the commercial

agreement between Great Britain and Russia, was imminent, the

draft being under the consideration of the Soviet Government.

Germany recognises no loss or diminution of the rights of

German citizens having industrial or other investments in Russia.

Under the treaty German capitalists and others having property

rights in Russia will be enabled to return to Russia or send their

agents thither to take over their properties and where there are

industrial establishments to restore normal working arrangements,

and generally the treaty provides for the renewal of commercial

relations between the two countries.

Burning Waste Fuel Dumps.-In view of the g:rave

prospects of a prolonged strike on the part of the miners, and the

possibOity of difficulties of transport, the question of adopting

means for burning substitutes for coal has again assumed

importance. On the last occasion of a shortage of coal, large

quantities of combustible refuse were successfully utilised by elec-

tricity works managers in place of coal, and doubtless there are

many dumps of such material in industrial districts which are still

available for use if necessary.

As explained in our description of the Wolverhampton elec-

tricity works (July 30th, 1920), during the war Mr. S. T. Allen,

borough electrical engineer, succeeded in burning anything that

was combustible by means of a combination of Underfeed stokers

with forced and induced draught, and a special " Dutch-oven "

furnace, without producing smoke. The "Turbine" furnace

which we described in our issue of November 5th, 1920, has also

been shown to be capable of burning waste fuel and rubbish which

cannot be dealt with on the ordinary grate, and it can be fitted to

existing boilers in a few hours.

Amalgamation of French Steel Companies.—The Paris

edition of the JWw Tork Herald reports that three of the largest

steel concerns in France are combining to form a new holding

company. The Societe Anonyme des Forges et Aciori^s du Nord

et de I'Est is to increase its capital from 46,000,000 to 86,000,000 fr.,

and will absorb the Socirtr des Forges et Acieries du Nord et de

Lorraine and the Usines Metallurgiques de la Basse-Loire. The

new combine will control an ore domain capable of producing

4,000,000 tons, six French coal companies and important coal

deposits in England.—.B«<<er'» Trade Service (Paris).
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New French Companies.—The Socicto d'Electricite de
la Hegion de Dunkerque is the name of a company formed, with
5,OCO,000 fr. capital, to carry ont all kinds of operations relating:

to electricity, air, water, gas—their production, transformation,

and installation. The offices are at 10, Rue Mosraior, Paris.

Under the style of Sooiete des Grandes Rcseaui Electriques has
been formed at Paris (8, Rue Lammenais) a company for the

planning, construction, and installation of electric networks, and
their accessories for the transmission, transforma'aon, and distribu-

tion of electrical energy. Its capital is 1,000,0&0 fr. in 500-fr.

shares.

Union lo " Register " Contractors.—At a meeting of

the Swansea Corporation Electricity Committee a letter was read

from the local branch of the Electrical Trades Union stating that

the time was now opportune for cstablishino^ a definite list of

bona ^ride contractors, the reason beini; that serious complaints
had been received of faulty installations by local employers and
unskilled workmen, with the result that occupiers ran the risk of

fires breaking out on their premises. The Union was, therefore,

determined to set up a list of contractors, which would be duly
advertised as and from July Ist next. Councillor Colwill pointed
out that the Corporation already observed the Fair Wairea Clause
in all its contracts, and it could do no more. The Committee
decided to take no action with regard to the Union's letter.

Board of Trade Committees.—The Board of Trade
Journal pives a list of the Board of Trade Committees which are
at present in being. The foUowingr are included :

—

Committee. Secretary. Headquarters.

Electrical Communi- R. H. Haylett. Great George Street,

cation with Lisjht- S.W. 1.

houses Committee.
Miners' Lamps Com- E. G. Fudge. 46, Victoria Street,

mittee. S.W. 1.

Spontaneous Com- J. A. Kilpatrick. 46, Victoria Street,

bnstion of Coal in S.W. 1.

Mines Committee.
Water • Power Re- T. Turner. Great George Street,

sources Committee. S.W.I.
Water- Power Re- Prof. H. H Jeffoott. Royal College of

sources of Ireland Science, Dublin,
Subcommittee. Ireland.

Reduction in South African Railway Rates.—The South
African Railway and Harbour Administration announces that,
as from Wednesday, April 6th, a reduction of 6s. 6d. per 2,000 lb.

has been made on railway rates for bunker coal to Uaion Po ts

and Delagoa Bay. The reduction applies to all coal placed in ihe
bunkers on or after April 6th. No alteration will be made in the
existing net raUway rates for export cargo coal and industriil coal.
The foregoing gives a total reduc ion of ISs. 6d. per 2,000 lb. on the
railway rates in force prior to February 7th, 1921.

German Price Reductions.—The Price Bureau of the
Central Union of the German Electro-Tecliaioal Industry has made
a fuither reduction in quotations, those for machines and trans-
formers having been brought down on an average about 15 per
cent. The selling prices of other products have also been slightly
reduced. Prices for smaller and medium machines are now nearly
50 per cent, under those prevailing when the market was at its

'height.— Renter's Trade Service (Berlin).

Italian Bill to Abolish Monopolies.—The Tribune undier-
stands that the Cabinet has approved a decree abolishing the
monopolies in coffee and electric lamps, and suppressing the
Bureau of Trade Monopolies. The revenue lost as a result of the
changes will be replaced by Customs or excise duties. It is hoped
that the revenue thus accruing to the State will surpass that at
present received from the trade monopolies.

—

Renter' x Trade Service
(Rome).

English Electric Factories for Canada.—It is reported
that factories will be built in this city by the Engliah Electric Co.
which will compete on a large scale with the United S ates
concerns, on whose Canadian branches Canada has so far relit d for
her supply of electrical machinery anl equipment.— i?<?«^*r'* Trade
Service (loranto).

According to the Canadian Electrical Xeivs. Mr. Gordon F.
Perry, the President of the National Iron Corporation, Ltd., is

chairman of the Canadian Board of the English Electric. Mr.
Perry has been in England recently arranging the details, and
manufacturing in Canada is expected to start at an early date.

LIGHTING AND POWER NOTES

Aberdeen.

—

Electric Lighting Scheme Abandoned.
—The proposal to use electricity instead of gas for lighting King
Street has been dropped owing to the excessive cost, which was
statei tj be £756
Extensions.—It is not now expectei that a public inquiry will

be required in connection with the Aberdeen Corporation Provi-
sional Order, 1921, dealing with the proposed extension of the
electricity works and the construction of a railway to connect the
Caledonian goods yard with the electricity works, as there has
been a withdrawal of the petitions objecting to the Order.

Ashford (Kent). — Pkoposed Electric Lighting
Scheme.—At a meeting of the Urban District Council on April 7th,

the Lighting Committee reported that aa a result of the recent
canvass to ascertain the probable number of consumers of elec-

tricity, only 83 residents had agreed to take electricity uncon-
ditionally. No further action was taken in the matter.

Barrow.— Proposed Xkw Power House.— At the

monthly meeting of the Town Council, on April 4th, the Electricity

Committee reported that it had authorised the appointment of a
small deputation to meet Messrs. Vickers, Ltd., with regard to

obtaining a proposed new power house.

Blackburn,— Sdb-Station Site.—The Parks Committee
has decided not to allocate any portion of Brownhill Park for the
purpose of the erection of an electricity sub-station.

Applications kob Supply.—Toe Electricity Committee has
received applications to extend the supply of electricity from the
new station to Oiwa'dtwistle, Clitheroe rural district, Ramsgreave,
Accrington, and Samlesbury. The Committee is alretidy committed
to supply Great Harwood, Rishton, and Darwen, and the new
applications have been deferred.

Bradford.

—

Pro.tected E.xpenditdre.—The proposed
expenditure of the Electricity Committee includes mains, stores,

and offices and transformer tett-room at Canal Road, £8,600 ; motor
lorry shed, mess-room, blacksmith's shop, new offii^es and lavatoriea

at Valley Road works, and roof over storage tank, £19 215 ;

Blakehill quarry, £4,150 ; two 600kW rotaries and switchgear
;

caterpillar crane and grab, £2,970 ; .iccumulator battery, £11,000 ;

motor generator, £5'J5 ; and radial drilling machine, £1 450.

Bridlington.

—

Loan Sanctioned.—The Corporation has
received from the Electricity Commission formal sanction to the
borrowing of £4,500 for mains and services in-connection with the
electricity undertaking.

Cannock.— Electricity Guarantee. — The Kural
Council has agreed to guarantee to the Wolverhampton Corpora-
tion £130 per annum for three years, for the supply of electricity

to 40 houses at Bushbury.

Chile.

—

Water Power Statistics.—From a surrey
recently made by a department of the Ministry of Public Works
in Chile, it appears tha'. the available water power in the Republic
amounts to more than 4,000,000 h.p. This is an underestimate, as

data regarding many rivers and watercourses are absent, and the
total may be safely increased by 1,00J,000 h p. Of this total, con-
cessions have been granted for 1,38:1000 h p., of which only
61,730 h.p. is biing utilised for industrial purposes. In vie^r of

the fact that the mining industry, ironworks, &c., employ coal to

produce motive power equal to 301,000 h p , and that the railways
consume 300,OC0 tons of coal to produce Iu0,0u0 h p., there is an
obviously strong case made out for legislation to enforce the
better utilisation of the country's water rcTOurcea, and more
especially because of the high cost of coal at tha present time.

—

Bidetin de la Soc'iedad de Fonetito Fubril.

Darlington.— Electricity Undertaking and Rates.—
Alderman W. E Pease, moving a rate of 13s., on April 7th, said

the profits on what should be profit-earning departments were
low, but he wished ratepayers to realise that though they were
paying a high rate, they were getting water, gas and electricity at

extraordinarily cheap rates. Alderman Wooler, who objected to

the amount of the rate, said the costs of gas and electricity should
be reduced to the lowest point, as it was unfair to derive profits by
municipal tr, di ig.

Doncaster.— Opposition to Company. —The Electricity

Committee, last week, reseived notice from the AdwicVle-Street
Urban District CounoU of intention to oppose an application by the
Electriqal Distribution of Yorkshire, Ltd., for an order authorising
it to supply electricity in the rural districts of Tnorne and
Doncaster and the urban district of Adwick, The Committee
decided to recommend opposition to the company's application for
power to supply in the area of the proposed fiorth-East Midlands
E'ectricity District.

Dover.—Supply to Lighthouse.— It was reported
recently that Trinity House had declined to accept the terms
offered by the Electricity Committee for a supply of electricity to

the South Fjre'and lighthouse, and the engineer was instructed to

submit alternative terms previously suggested, viz , Trinity House
to find hilf of the estimated capital cost of the extension (£ J,000),

and piy for electricity at the rate of lOd. per unit for the first

5,0J0unit8, and 5id. per unit thereafter, with a guaranteed minimum
of 15,000 units, which would produce £437, the Corporation to lay

the necessary main and to supply a transformer, and to reserve the
right to make additional connections at any point along the route.

Dublin.

—

Street Lighting.— Owing to the operation

of the military "Curfew "order, it is proposed that only one street

light in three shall be used.

Eastbourne.

—

Proposed Extensions.—At a meeting of

the Town Council, the electrical engineer submitted details of a
scheme for the extension of plant and mtins, at an estimated cost

of £65 44). Consideration of the report was postponed.

Electricity District.—Aire and Calder Inquiry.—
The inquiry by the Electricity Cooimissioners into the three rival

schemes in respect of the West Ridmg (Aire and Ca'der) Eleo-
trioity District, which was to have t>eeD opened at Leeds on
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Tuesday, haa been postponed to a date to be fixed when indnatrial

conditiom are more settled. The Town Clerk of Bradford (Mr.

N. L. Fleming-), as solicitor to the Conference of West Ridinpr Iccal

authorities who promoted the Bradford Cjnference scheme,

reoeivei notice of the postponement on Friday, the Comtnisjioners

deemin? it inexpedient to commence th^ inquiry under the present

uncertainty of conditions.

Hereford.

—

Loan Sanctioned.—The Town Council has

received sanction to a loan of £34,750 for mains, sub-station, trans-

formers, &c., in connection with the supply of electricity in the

Ross and Lydbrook areas.

Hove.—CONVKKTING Plant.—The lilectricity Com-
mittee ha? approved the purchas? of another 300 kW converting:

' set, similar to two already installed. The purchase of a spare

armature was also sanctioned. The new set wUl be employed as a

stand by for use in the event of the other sets hsing overloaded.

Hoyland Nether.—TRANSFtu of Oedeb.—The Urban
District Council haa applied for powers authoriainer the

Council to transfer its undertaking to the Electrical Distri-

bution of Yorkshire, Ltd., and for an extension of time of the

Councils Electric Lightinpr Order of 1912, for the laying of

mains, &c.

Japan,— Growth of Electkical Lvdustry.— The
Electrical World atatea that official figurea issued by the Depart-

ment of Communications of Japan put the numbar of supply

stations in the island at 715, the electric railways at 42, and the

companies operating both central stations and railways at 63,

making a total of 810 electrical enterprises, or an increase of 57

over last year. The total capital ot central stations is put at

763,000,000 yen, of electric railways at 56,000,000 yen, and of

central atationa and railways which are combined at 453,000,000

yen—a total of 1,272,000,000 yen, indicating an increase over last

year of 177,000,000 yen.

Liverpool.

—

Loan Sanctioned.—The Corporation has

received the formal sanction of the Electricity Commissioners to

the borrowing of £50,000 for prospective expenditure on electric

mains.

London.

—

Camberwell.—The Borough Council, which
asked its local members of Parliament to oppose the County of

London Electric Supply Co.'s Bill, haa had the following letter

from Lieut.-Colonel sir Frederick Hall :
—

" X really fail to understand the opposition of your Borough
Council to the proposed measure, as I ahould have thought that

Camberwell had everthing to gsin and nothing to lose by these

proposals. Surely the cheaper a company is able to generate

current, the better its paaition for supplying its consumers with
electricity at a cheaper rate.

" You will recognise that it is not propoied to build a generating
station in Camberwell. but that the borough is to be supplied with
distribution mains. If there had been a suggestion to erect a

generating station in Camberwell. I could, to a great extent, under-
stand the oppieition, as it might b • justified, because your Council

oould argue that when the time comes for purchase they want to

be in a position to buy a complete undertaking—that is to fay,

generation as well as distribution ; but the County of London
Electric Co. have no generating atation in the district, and have no
intention of building one, as I think I am right in aaying they are

applied at the present time from Wandsworth.
" You will, of course, realise that under the circumstances I

cannot support the resolution contained in yours under anawer."

Hackney.—The Poor Law Olficers' Journal says the Hajkney
Guardians propose to replace gaa with electricity at their Homerton
Institutions, and have decided to generate electricity themselves,
instead ot asking for a municipal supply. The schemes are estimated

to effect an annual saving, based on the present prices of fuel, gas
and electricity, of approximately £8,00)—with the cipital expendi-
ture entirely written off. In addition to the installation of electric

lighting plint -which has not yet been put into cimmission, and
the anticipated saving en which has not been included in the
"Oilculations already made— the schemes comprise the utilisation of

the exhaust steam in conjunction with the centralisation of the
•domestic hot-water supply

;
the burning of c ike breeze in lieu of

•steam coal ; and the centralisation of the heating systems Since
they were first inaugurated the total expenditure has been £ 14,693,

%hile the results have been so economital that the whole of this

outlay has already been more than recouped, and, as stated, the
Guardians are now promised a saving of £8.00) a year.

The Electricity Committee report? that it has secured an e.h p.

feeder and switchgear, from the National Proj-ctile Factory at

Hackney Marshes, at a cost of £2,379. The Committee has saved
a (Treat d al of expsnditure in this manner ; it previously secured an
e.h. p. cable and switchgear from the factory for £2,516.

FuLHAM.—The Electricity Committee recommenda the provision

of two additional 200-kVA tranaformers, and the neceaeary sovitch-

jfeir at Meaars. Van den Bergh'a sub-station. The estimated cc st

is £1,100.

The Council has secured the approval of the Electricity Com-
missioners to improvements at the electricity works. These
include the replacement of economisers, alterations to the trans-

former house, fixing a new centrifugal pump and accessories at an
estima'ed cost of £21,000.

Islington.—In order to meet an anticipated deficit on the
electricity undertaking, the Financs Committee recommends that
the charges for electrioity be increased as from the March meter

readings as follows ; —For units sold at basic rates ot l}d. and
upwards from 70 to 100 per cent, on tte basic rates; for units

sold at Id. and under, from 120 to 150 per cent, on the basic rates.

Manchester.— Hou.'^s Lighting.—At a recent meeting
of the City Council, it was proposed that the houses on the Anson
estate should be illuminated by gas, and thise on other estates by
eUotricity. An amendment was carried that electrioity be adopted
throughout.

Mohlll (Co. Leltrim).

—

Power Station Destroyed.—
The po.ver house has bsen dejtrryed by fire. The occurrence is

Btat;d to have been due to an accident.

Masselbnrgh.

—

Supply Rights Question.— It waa
reported at a special meeting of the Town Council that a firm ot

manufacturers in Muaselburgh had refused to take a anpply of

electricity from the Musselburgh EUectric Light and Tractioa Co
,

and had asked for a supp y from the Edinburgh Corporation.

The latter authority was willing to give a supply if the consent of

the local authority could be obtained. The Electric Liiht Co.

objected to this arrangement, as it would infringe rights which it

hai obtained at great expense. The question was relerred to the
Law Committee to ascerta n in what position the Town Council

wjuld place itself by withholding or giving consent.

Navan.—Electric Lighting Scheme Postponed.—
The Munater and Leinster Bank intimated to the Urbin Council
that the directors could not see their way to grant a lean of

£10,000, repayable in 20 years, for a public electric lighting

scheme. It was therefore agreed to postpone the scheme for 12

m n hs

Perih.

—

Company's Scheme Approved.—Subject to

protective clauses being inserted, the County Council has consanted
to an electric lighting order being applied for by the promoters of

the Duablane electricity supply scheme.

Stockton-on-Tees.

—

Allocation of Profits.—In his

review at the Corporations annual finance meeting Aid. F. T.

Nattrass stated that the electricity undertaking did not affect the
rate levy on that occasion, but the Committes anticipated being

able at the end of the new year to transfer a surplus of £1,204 to

the reserve fund, from whii;h the Committee cjntemp'attd pro-

viding for the cjst of the reconstruction of switchbiards and the

extensive renewal of feeder cables.

Santh Shields.

—

House Lighting.—At a meeting of

the Electricity Committee, the electrical engineer stated that he
bad repoited to the Housing Committee the negotiations that had
been proce ding between himself and the County ot Durham Elec-

trical Power Dietribution Co. with re,;ard to the terms on which
the company was prepared to supply electricity in bulk within the

area covered by the proposed extension ot the borough. The
Hou'iing Committee had instructed him to endeavour to aecure

further concessions from the company, and the matter was having
attettion.

E.XTEXs:oNS.— The engire:r also introdu.ei the question of

extending the boiler house at the generating station with a view lo

mikiLg prcvisioa to accjmmndcite at an early date, two new water-

tube boilers, complete with economisers, induced draught fans,

cfiimney stack, and all necesaary auxiliariea. The demand for

electricity ia conatantly increasing for lighting, heating and power,
and thia, together with the farther demands of the tramway
d-pirtment for ihe proposed light railwa*, requires that prepara-

tions be made for extra tteam-raising plant at an early date so as

to provide fur the department's requirements in this direction for

the winter of 1922. The borough engineer was instructed to

prepare plans, specifications, quantities, and estimates for the

buil( i ig.

Swansea.

—

Oil Fuel Proposed.— The Electricity

Committee received a report from the electrical engineer stating

that, in consequence of the shortage of storage accommodation
for coal, the Committee should take into consideration the question
of providing an alternative method of firing the boileisby means
ot liquid fuel. With a few modificatiors the change could be

made, and at the shortest notice coal firing could be resumed.
He did not say that oil waa cheaper than coal, but in times
like the present ccal crisis, it waa necessary to have liquid fuel as

a stand-by. The Committee referred the matter to the Standing
Sub-Committee for consideration.

Telgnmonth. — Electricity Supply. — The Urban
District Council has resolved that Meaars. J. & W. Purves be
informed thit it would welcome the introduction of an electricity

supply to Teignmouch, but ttiat it has no wi<h to take over the
Ttijnmouth Electric L gbt Order held by the firm.

Willasey.

—

Rsport on Breakdowns.—The Special

Joint Committee of the Corporation appointed to inquire into the
causes of the breakdowns at the pjwer station has issued its

report, which makes the following recommendations :—(1) Imme-
diate stepi shnuld be taken to reorganise the staff of the generating
station

;
{i) the engineet's office should he removed to, and adjoin,

the Poulton power station, and that office accommoiat'oa shouM
be provided for the station sup-rinttndeiit

; (3) that the electrical

engineer should reside in the boron ? has near lo thes;a'ioi' a i pos-iOle

;

(4) that an expert should be called in to investigate the primary
cause of the corrosion of the pumps, and that periodical ciietuicai

testa ahould bi made ot the bo ler contents
; (5) that the turbines

should be so controlled as to ensure steam being cut off when sets

are standing ; (.6) that the boi er feed pumps should be periodically
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tested and opened out for inspection
; (7) that the pumpa should be

80 fixed that they can be easily examined, dismantled, and in a
position that is reasonably clean, and that an additional feed pump
be installed.

West Hartlepool. — Station Closed Down. — The
electrical engineer reported, last wesk, that in conseijaence of the
industrial situation the Seaton Carew Iron Co. was closinpr down
its bl!i%t furnaces, so that no waste heat would be available for the
Corporation \i Keneratin? station It was decided to close down
the freneratin? station for the present, and take a bulk supply from
the Cleveland and Durham County Electric Power Co.— Yorkshire
Post.

Worcester.

—

Futire Extensions. — The Electricity

Committee has issued a report in which it points to the probable
increase in the demand for electricity durinpr the next three years.

It will be necessary to carry out considerable extensions, and the
cost ot these is estimated at £62 200. The Committee desires

authority to ask for loans to carry out the work, and in the
event of it? failing to secure sanction to b:)rrow the amount it

proposes to ask the Electricity Commissioners for an order making
a sub-district of South Worcestershire to be administered by a com-
mittee on which Worcester should be represented.

TRAMWAY AND RAILWAY NOTES.

Accriogton.—No Restoration of Penny Faees.—An
effort to refer back a recommendation in opposition to the restora-
tion of penny fares was defeated »t a meetinp: of the Council.
Aid. Highan, chairman of the Tramways Committee, said such a
policy, however much stages were shortened, would bring the
tramway undertaking on the rate?. Nothing had been put to
reserve for the renewal of the track during the past six years.

Australia.

—

Brisbane.—Up to a month or two ago,
negotiations had been proceeding for the acquisition by the
Queensland Government of the Brisbane tramways at the expira-
tion of the holder company's " franchise." The company statfd a
price in the neighbourhood of £3,000,000, but having regard to
the great expenditure which would have to be incurred after pur-
chase, the Government is not inclined to take any further
steps in the matter at present.

Melboukne,—From March 7th the fares on the Metropolitan
Tramway systems were increased. The Id. fare was raised to
l}d. on weekdays and 2d. on Sundays and holidays. The new rates
are expected to give an inorease in revenue of £160,000 up to the
end of the year, or £195,000 for the complete financial year.

Barrow. — Cancellation of Deficit. — The Finance
Committee has decided to grant the Tramways Committoe the sum
of £14,000 to enable an accumulated deficit of £15.680 on the
undertaking to be wiped out. The balance of the deficit is to be
carried forward to the next period, when it is hoped that decreased
expenditure will make it passible to cover the amount.

Bradford.

—

Deficit.—For the first time for many years,
and in spite of record receipts, the tramway undertaking incurred a
loss of about £80,000 during the year just ended. The chairman of
the Tramways Committee attributed this deficit chiefly to the high
expenditure upon renewals, which represented 3d. per car-mile.
One-man Cars, &c. — Having recently received from the

Ministry of Transport a statement that no objection is raised to the
use of a new single-deck type of railless car, with only one man in
charge, the Bradford Tramways Committee has instructed the
general manager to prepare an estimate of the cost of these cars,
and to obtain information as to the working expenses of petrol-
motor omnibuses operated in other towns.
The Committee, at its April meeting, resolved to recommend to

the Parliamentary Sub-Committee of the Corporation that in the
next Bill promoted in Parliament by the Corporation, power be
sought for the construction and operation of double-deck, top-
covered railless trolley vehicles of a four-wheeled typed, weighing
not less than 7J tons, and of a six-wheeled type weighing not less
than 9i tons, unladen weight in both cases.

Darlington.

—

Effect of Fare Increase.—It was
stated at a recent meeting of the Council, that since increased fares
had bpen put into force, the revenue had increased by 4 per cent.,
while the number of passengers carried was reduced by 7J per cent.

Dewsbnry.

—

E.xtensions Deferred. — At a Town
Council meeting, last week, it was reported that the Electricity
Committee had considered a proposed extension of the town tram-
way termini in the Market Place, so as to avoid congestion, but
found this would cost over £4,000, and under the present con-
ditions it bad decided against the exppnditu'-e. It had also,

for the same reason, dropped a prcposed scheme of running cars by
Longoauseway, which would cost between £7,Cil0 and £8,000. A
proposition that the matter should be referred to the General Pur-
poses Committee was defeated, and the minutes were adopted.

Edinburgh.—Car Conversion.—Under the supervision
of the tramway manager (Mr. Pilcher), one of the old cable cars
has been converted at the Shrubhill works for use as an electrically-

ilriveu vehicle at a cost of about £300. This is » great saving to

the Corporation, as a new car is estimated to cost £2,000 at the
present time.

Essex.

—

Light liAiLWAY Loans.—The Ministry of

Transport recently informed the Parliamentary Committee of the
E?8ex County Council that, owing to a decision of the Cabinet, the
Ministry was unable to sanction any grants or loans for the con-
struction of light railways for a period of 12 months.

Liverpool.

—

Effect of Fare Increase.— Liverpool
Corporation tramway traffic returns show that during the first

three weeks of the increased fares, there was a decrease of no less

than 2,374,304 passengers, yet there is a daily increase in revenue
of between £500 and £600. The present increase in the receipts,

howevar, is only about one half of what is required to meet the
year's expenditure.

Newcastle-on-T>ne. — Prospective E.xpenditure.—
The estimated expenditure by the Tramways Committee during the
current year includes the following items : —Alterations and new
pumps and pipes in pumping station, £4,000 ; renewals to cars,

£12 500; purchase and equipment of motor-buees, £2.000; recon-
struction of overhead work, £4,000 ; new plant in power station,

£35,000; renewals to permanent way. junctions, &c., £46,300;
total, £103 860.

New Routes Opened.—On April 8th the new tramway routes

to West Moor and Forest Hall were formally opened. Tnis com-
pletes a programme of construction commenced by the Corporation
in 1914. The system now extends from one side of Uosforth Ptirk

by a wide circular route to the other side, and it is hoped that the
circuit will be completed through the Park under a foreshadowed
scheme of construction.

Urngnay,

—

Tramways v. 'Buses.—The High Court of

Justice has recently given an important decision affecting tramway
companies' rights. The tramway companies of Monte Video
brought an action some time ago against the Government for

infringement of their rights by instituting a motor-'bus service

over routes served by them. Tne Court of First Instance decided
in favour of the Gjvernment. The companies appealed, and the
Court of Second Instance decided in their favour. The High
Court has now reversed this decision, giving judgment in favour
of the Government.

—

Iln-iew of the Biver Plate.

United States.

—

New York Improvejients.—In the

recently-published report of the New York-New Jersey Pott and
Harbour Development Commission, a number of proposals are

made for the re-organisation of services at the two ports.

At the present time there are 12 railways with termini at the
port of New York, each of which has its own clearing arrange-
ments ; there is practically no means by which trains from one
system can be transterred readily to another system. It is proposed,
therefore, to construct " belt lines " in the vicinity of the Port

;

over these lines freight cars, connected with all the existing lines,

wiU run. A series of multiple-story clearing houses or " freight

terminals" will be erected and beneath these will be tunnels in

which will operate small electric trailer trucks. These trucks will

take over goods from trains at a transfer yard. At the Ireight

terminals lifts will be provided capable of taking one of the
trailer trucks at a time, and raising it to the correct floor of the
building.

Wednesbnry.—Track Renewals.—The South Stafford-

shire Tramways Co., Ltd., has intimated to the Wednesbnry Town
Council that it intends to relay the track along the Darlaston Road
to the Bull Stake.

TELEGRAPH AND TELEPHONE NOTES.

Cable and Wireless Rates.

—

"Deferred Rate" Services
Re-opened.—Marconi's Wireless Telegraph Co., Ltd., has re-

started its deferred (L.C.O.) service to Canada, Newfoundland, and
the West Indies, which has been suspended since 1917. The cost

of transmission by this route is less than that for a corresponding
service by the cable companies. On April 9th the Western Union
Telegraph Co. re-introduced its deferrea service between the United
Kingdom and the United States of America and Canada, which has

been suspended since September, 1918.

Cable Delays.—It will be remembered that during the

sittings at Washington of the International Conference on Com-
munications, lait autumn, statements were made to the effect that

commercial telegrams pissing between the U.S.A. and the Con-
tinent had been intercepted by the British authorities, and the

impression was created that they were purposely delayed, or

improper use had been made of the Information they contained. The
correspondence which passed between the British Ambassador at

Washington and the U.S. Secretary of State, together with a

note by Lord uurzon on the subject, has been published as a White
Paper (Cmd. 1,230).

Cuba.

—

New Cable.—Mr. C. H. Mackay, president of

the Commercial Cables Postal Telegraph System, announced recently

the inauguration of a new cable between Miami (Florida) and
Havana (Cuba), and also of several new telegraph offices, which
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are oalonlated to provide increased reliability and improved service

with Cnba, and a competitive telegrapli service on the east coast of
Florida.

Long-distance Telephony. — The Times correspondent at

Washington states that on April 11th he took piit in a long-
distance telephone conversation from the Pan-American Union
building to Havana, and with a wire'ess operator inCatilina, an
island in the Pacific off Los Angeles. He proceeds :

" As plainly
as though we were all seated in the same room, I heard Havana
speaking to Catalina and Catalina answering. It wai by far the
longest conversation in point of distance ever held by telephone.
The message to which I listened pa?sed through 115 miles of cable,
connecting Havana and Key West, in Florida, thence over the
land wires connecting the chief towns of the Atlantic seaboard
with New York, Chicago, Omaha, Salt Lake City, Sacramento,
San Francisco, Fresao, and Los Angeles, and from Los Angeles by
wireless to Catalina, 29 miles from the mainland, a total distance
of 5 Oot) miles. In quick succession the transcontinental roll call

was taken, and we heard voicsB responding from 26 towns situated
in 19 different States. Col. John J. Carty, the vice-president and
chief engineer of the American Telephone and Telegraph Co.. to
whose organising ability the demonstration owes it^ succees, after-
wards 'observed : Had to day's conversation been held over land
wires only, it could have been heard exactly with the same clear-

ness over 10,000 miles of land wires, weighing 4.S5 lb. per mile, and
equipped with telephone repeaters and other apparatus of various
kinds used in America.

'

Stock Exchange and Wireless.—The Stock Exchange
demands upon the London-Paris wireless service are such that
special relays of Marconi messengers have been made available,

from April lllh onwards, at 75, Old Broad Street, Shorters Court
(American door), and Xew Court door. By the attendance of these
messengers between the hours of 10.30 a m. and 3 p.m. it is hoped
to save members the necessity for telephoning the Ferchurch
Street office.

Empire Wireless Cliain.—It will be remembered that
the Imperial Wireless Telegraph Committee, 1919-20, of which Sir

Henry Norman, M.P., was chairman, and which reported last June,
recommended, among other things, that a scheme of Imperial
wireless communications should be established connecting the
communities of the Empire by geographical steps of about
2,000 miles eich ; and that these stations should be planned by
a Wireless Commission of about four members. A Commission
was accordingly appointed. It consisted of Lord Miluer (chairman).
Dr. Eccles Cvice-chairman), Mr. L. B. Turner, Mr. Shaughnessy,
and Lieut.-Col. Crawley (secretary), who was assistant secretary to

Sir H. Norman's Committee, of which Dr. Eixles and Mr. Turner
were members With the exception of Lord Milner, the memb-is
of this Commission are now engaged, says Tlia Times, in investi-

gating the latest developments of wireless telegraphy. They will

report this summer, but no decision with regard to Empire wireless
will be taken until after the Imperial Conference which is to be
held in London in June.

France.—Wireless Communication.—An objection has
been raised by M. PoiiUe, a member of the Senate, against the
Convention of October 29th, 1920, handing over the French wire-
less plant and communication systems with Great Britain, Spain,
and the United States to a private company. It is declared that
such a convention is null and void by law, as the Posts and Tele-
graphs are a State monopoly. M. Poulle has tabled a resolution
inviting the Government to submit the Convention to Parliament
for its approval, and M. Laffont. Under-Secretary for Posts and Tele-
graphs, has agreed to this course.

M. Laffont, on AprU 9.h, exp'ained that the contract i^id not
confer a monopoly on the company. Furthermore, the employes
and the members of the Board of Administration must be French-
men, and the working, as well as tha tariffs, must be under the
control of the Administration ; the work of construction must be
carried out at the company's expense, and a'l working expenses ba
borne by the company. Consequently, continued the Minister,
there was no risk to the State whi^h had benefited from the com-
pmy's receipts. The Minister's explanations satisfied the Senate
and the resolution of M. Poulle was referred to the Senate
Financial Committee.

—

Reu'er's Trade Service (Paris).

Greenland.—Wireless Station.— According to the
Copenhagen Suciald Demokraten, the building of a wireless telegraph
station is ag lin under consideration, and the British authorities
are said to have approached the Danish Government in connection
with the matter.

—

The Times.

Telephone Service.—Cancelled Contracts.—Mr. Pike
Pease, replying to a question in the House of Commons, said that
about 10.000 subscribers had cancelUd their telephone contracts
during February and March. As. however, that number was about
the average, it was impossible to say hosv many cane illations were
due to the increased rates.

Paeliamentabv Committee's Inquiry. — The recently
appointed Parliamentary Committee charged with inquiring into
and reportinar upon the working of the telephone service, m^t for
the first time for the taki ig of evidence on April 6th at the House
of Commons. The first witness was Sir Evelyn iWurray, Assistant
Secretary to the Post Olfice. There was a full attendance of the
15 members of the Committee, over whiih Mr. E. Cecil presided,
and Mr. William W. Cook (a consulting engineer who was con-
nected with the old National Telephone Co.) was appointed the
Oommittee's scientific assessor.

CONTRACTS OPEN AND CLOSED.

(The date given in parentheses at the end of the paragraph indicates

the iisne of the Eleotbioai. Revikw in which the " Official

Notice" appeared.)

OPEN.

Australia.—Melbourne.—April 27th. Victorian Eail-
way Commissioners, Spencer Street. Caustic soda primary cella,

complete (Contract No. 33,911).*

Postmaster-General's Department (Melbourne). May 31st. Tele-
phone switchboards (Schedule No 1,670).*

Postmaster-General's Department, May 31st. Supply and
delivery to several States manual telegraph transmitting devices
(Schedule No. 1.680). (Ap-il 8th.)

May 2nd. With reference to the recent invitations to tender by
the Victorian Government Railways for 12 miles of two-core,
lead-sheathed, wire-armoured 2 200- volt cable, the Department of
Overseas Trade learns from H.M. Senior Trade Commissioner in
Australia that the Railway Department is prepared togire considera-
tion to alternative offers for cab'e with the section of each core
'0145 eq. in., in lieu ol '015 as originally specified.

May 31st. Vic orian Electricity Commissioners. Morwell power
scheme : Street poles (Specification No. 47) ; copper cable (Specifi-
cation No. 66). (See this issue.)

Victorian Railway Commissioners. June 22nd. One electric
lifting magnet (capacity J ton), one 440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage
battery trucks, also battery charging equipment.

—

Reuter's Trade
Service (Melbourne).

Balilnrobe. — April 2.3rd. Electricity Supply Co.
Wiring of consumers' premises. (April 8th.)

Belginm.— May 27th. The Service d'Etudes et de
Controle des Applications de I'Electricite, 52, Boulevard du Regent,
Brussels. For the supply and installation of ten electrically

operated capstans in connection with the locks on the Upper
Scheldt.

Buenos Aires.—Jnne 3rd. The Commercial Secretary
to H M. Legation at Buenos Aires (Mr. H. 0. Chalkley) reports
that the Board of Sanitary Works of the Nation at Buenos Aires
is again inviting tenders, to be presented by 3rd June, for the
supply and erection of the plant and accessories for a new generating
station, previous tenders having been called for in 1919 and 1920.

The plant comprises three four-cycle Diesel engines of 375- h, p.,

and adapted to run on crude pbtroleum from Comodoro Rivadavia,
and three three-phase alternators, each of 250-kW, 2,200 volts

between phases, 5o cycles ^and power factor of '8. A copy (in

Spinish) of the gereral conditions of tender and specifi.ation, also

a olue print showing the general layout of the plant, can be seen

at the Department of Overseas Trade in London, on application to

Mr. HoUoway (Victoria 9040 : Extension 4) until April 23rd.

Dewsbury.—April 23rd. Electric-light installation at

Eistborough Working Men's Club, Battye Street. Specifications,

&c., the Secretary.

Fiji Islands,—The municipality of Suva invites tenders,

clo'ing June 30th| for the supply and erection of a 200-kW,
480/520-V, three-wire, d.c. generator, directly coupled to a 300-h.p.

vertical Diesel oil engine, together with accessories for generator
and panel.—7?f;rfer'« Trade Sirvice (Melbourne).

Ipswich,—Electricity Supply Department. One 500-kW
rotary converter or motor converter. (See this issue.)

Jogo-Slavia,—May 1st. The Serb, Croat, and Slovene
Ministry of Public Works. Erection of a power-station, main
conductors and transforming stations in connection with an
electrical scheme at Kostolao for the supply of energy to Belgrade,

Semlin, &c.*

Keighley.—April 23rd. Tramways Department. One
2 to 3 ton petrol chassis, one 2 to 3-ton petrol end-tip wagon.
(See this issue.)

London.—L.C.C. April 18th. 5,500 tons of standard

steel girder tramway track rails, lipless track rails and renewable
guard rails with fastenings. Chief Engineer, County Hall, Spring
Gardens, S.W. 1.

Lowestoft.—April I8th. Electricity Department. L.p.

cable feeder pOlars, joint boxes, &c. (April 8th.)

Manchester.—May 2nd. Electricity Committee. Three
steam turbine-driven boiler feed pumps. (See this issue.)

New Zealand.—April 19th. Public Works Department.
H M. Trade C immissioner has forwarded ptr.ioijlars of a oiU for

tenders for 6 000 pin insulators, suitable for a line operating at

66,000 volts between phases. Tenders (accompanied by deposit of

£100) to the Secretary, Public Works Tenders Board, Government
Buildings, Wellington. Specifications may be seen at the Depart-

ment of Overseas Trade, 35, Old Queen Street (Room 59), West-
minster, S.W.I.
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Sinth Africa.—PuETORrA.—Miy lOth. Muaicipality.
Switchjjeir. Tanders, mirked '' Electric Li?ht and Power
Depirtnent, 19i0 Extemioa?, Contract No. 5," to Deputy
Town Clerk, Municipal OfBjea, Pretoria. Deposit, fiye uuineaii.
Further pirciculars any ba obtained from ths jjeneral m»na.rer of
the Electric Li/ht and Power DjpartmsQt or from the comaltiaff
enjinsdr, Mr. G. M. Clark, 40-42, Mjigjhkjl'a Ba Idiaffs, Johan-
nesburg-.

JoHANMEgnaBO. — June 2 3nd. S)uth African Railways and
H*rb)ur9. Electrification of C>patowa-3im in-itiwa and Darbai-
Maritzbur^ lines: Orerheid equipmeat of p^rminant way and
overhead transmission line, switoh^ear and acoedSjries, aid
track bonds. (April lat.)

Sp iln.—Madrid.—April 80th. Li Sjc'edad de Ferro-
oarriiej Electricos, Plazi de Canovaa 4, Madrid. 2,750 metric tons
of rails, fish p ates, nuts, bolts, points, &c., for the Ciiaherra-
Arneddlo Electric Railway.

St. Anne's - on - Sea. — Electricity Dapartnasnt. Oae
natural drau/ht ooling tower. (See this issue.)

St. Helens—Miy Ist. Electricity Djpirtmjnt. Oaed.c,
3-wira, distribitin? switchboard, complete with supporting steel-
work. (April 8th.)

A copy of the specification, fee, can be consulted at tue Dapart-
ment of Overseas Trade, 35, Old Qneen Street, S.W.I.

CLOSED.
Belglam.—Five tenders were received by the Sjcicte

Nationale das Chemins de Far Vioinaux, of Brussels, last waek, for
the supply and layingr of thguidergrouid armoured cibles required
in ODnnection with the distribution of th3 current for the lines in
the LouTain district, the lowest offer (17.5,65.5 fraacO baing that
of the Sooiete Omnium Blectriqus, of Dison, Belgian.
The Bilgiau Post aid Telegraph authorities in Bruisels last

week placed some large contracts for miscellaneous telephone
material, the principal orders being dividal between the New
Antwerp Telephone and Electricil works, of Berehem, Antwerp,
and the Bell Telephone Minufaeturiug Co., of Antwerp.

Bolton.—Tramways Committee. Accepted :
—

410 tons of tram rails anj 10 tons ot flsh plates.—W. SoDtt, Lta.

Bradfiird.—Electricity Committee :
—

Ashhandliog plant for No. 4 biiler-house at Valley Rjad Works,
f 7,92l.-anaerfeea Stoker Co., Ltd. (LinJom.

Steelwork for foundations of new cooling towers at Valley Road, £530.—
H. Barrett & 3ons Ltd.

Steel ci«ing cover for vertical turbo-generators at Valley R5a3, £726.—
British Tnomson-Hjuston Co., Ltd.

Canterbury.—Town Council :
—

Steim pipe work. Electricity Works, £917.—John Spencer, Ltl.
Standard steel cabicles, for switchgear, £100.— Ferguson, Pailin, Ltd.
Steel framework supports for oil tank, £iy Snperheiter Units, Ltd.

Cork.—Electric moiors for lightiog, refrigerating plant,
&o., for the Irish Creameries and Exporters' Association, Ltd., Cork.—The Electric Tramways & Lighting Co., Ltd.

Doncaster.—Electricity Committee :
—

Construction of foundations for installation of new plant at Electricity
Works, £ 1, 189.—C. Sprakes & Sons.

Folkestone.—Town Counc.l :
—

E.l. installa'ion, Enteric block. Sanatorium, £33, plus £30 for extension of
miin cible.— Marchant ^ Oo , Folkestone.

Elecirio lighting, zigzag path (lights for three standands, lamp tops, five
o her lightj, wires and cables, £163.—Folkestone Electricity Supply
Co., Ltd,

Nigeria.—The civil engineering and contracting depart-
ment of Sir. W. G. Armstrong, Whitworlh & Co.. has obtaint d, in
competition, the contract, from the Crown Agents for the Colonies,
for the Ebnte Metta workshops, which are to, be erected near Lagos
for the Nigerian Government Railways. The CJntraot consists of
the supply, erection and equipmeat of new locomotive shops,
carriage and wagon shops, an tl;otrical power-station, saw-mills,
&o. The contract time lor completion (says the Financial Times)
is two years.

South Africa.

—

Mos.^el Bay, Cape Province.—The
tender of Messrs. Higham & Co., of Mossel Bay, has been accepted
by the municipality for the house wiring of all buildings tj be
connected to the new municipil fupp y, at £2 7s. Gd per point f jr

enamelled close-joint conduit laid on the surface, with additional
prices for concealed work, &c.

Beacfort West, Cape Pbovince.—The tender of Messrs. R. G.
Jack & Sen, of Cape Town, has been accepted for the municipil
house wiring.

Swansea.—The Corporation Electricity Committee la=t

weet accepted the tender of the Switchgear Construction Co.
for 8^^itohl;ea^ for the staton, pric« £959. Ih: engineer (,Vlr.

Burr) leportfd that two tend i>s had b^en received far ra«tere, one
from a Brili^h tSKi that had bouglit German meters, which were
offered at £i 2i. each, and the other from a British firm cffering
British meters at £2 18a. 1 he quality was about the same, and he
wanted the instructions of the Comiuittte, as the German meters
meant a c nsiderable saving, seeing that he required 6uO meters.
During discussion it was stated that probably these me'.ers were
bought before the reparation propusalg were made, under which

the Qovernmeat intends to hold 50 per csnt. of the oist ot German
expo.ta by way of pjyment of the Gecm»n in lemaity ; bat the
chairman, Mr. Alex. Sinclair, Slid that doubtless m any future
exports the Germa s would put the 50 per cent, on tne price.

Couaoiller Dinial Jjnea meved thit the Oonmitt;e aooipt the
British metera. Wis it worth while coaaideriug, seeinr that so
miny British works were at a staadatill .' " Be hanged to the
German 1 aud their goods," he aided. Eventuiliy, hiwevr, the
mitter was deterred pending farther inquiries as to the eif ut of
the reparation proposals.

Wakefield.— Electricity Committee. Accepted :
—

Cons ructiinal work, foundations, pipa lines, &3., the basis of piyment to
bo IJ per ceiu. on materials u^ei and "JJ per cent, on w.igos pud.—
Parker & Sharp.

Wolvethampton. — Corporation Electricity Committee.
Accepted :

—

Biitish Insulated and Helsby Cables, L"d , £4J,a!l7, for the supply,
laying and j linting of a 3i,0:>a.volt frunK main and pilot cable between
Wolvarhimpt m and Cannock.

British El.-ctnc Transformer Co., Ltd. -Pour J.OXl-kVA, 83,0M and 6,000V
single-phass transformers, £9,921.

Mjtropolica.i-Vickers Klectrical Co., Ltd.—Switchgear units, including
pi-oteoiive geir for Uuton sub-statijn, £i,-<4-', plus IJ per cent, for

cooti'igenoiej; battery and motor generacor, £i.5U.
General Electric Co., Ltd.—Switch and metering gear for Canmck sub-

station, £1,>^'>0, piuj 10 per sent, for coatingaacies ; battery and motor
generator, £2iU.

Reyroile & Co., Ltd —'5,010-V, three-phase oil switch and panel as an exten-
sion to the existing switch boird, in J lu J itig sp icial relay, for Commeroiftl
R)id generating scaoion, £1,272, plus 10 per cent, for contingencies.

Ferguson, Hailin, Ltd. -Eight seis of e.n p switch O'lbicies. £lo4 e*oh set.

£2iu IS to ba paid tj the MetropilitinVickers Electrical Co , Ltd., as an
extra to their contraot for the supply of onj 25J-k VV rotary converter.

Worthing.— Electricity Committee. Accepted :
—

Feeder cables, £2,234.—Callender's Cable and Construction Co., Ltd.

FORTMCOMINQ EVENTS.

Jaalor lastllution of Engineers.—Friday, April 11th, At Cixton Hall,
Westmmsier, S.W. At 8 p.m. Panar on " Ine Metering of Sieam," by
Mr. C, R. Sims.

Electrical Power Eagioeers* Association.—L3ctures on " The Work, Aims
andSjopjof the Buctrioxl Pjwer Ea»ineers" A-sociation," will be given
on aat ird^y, ap il 16jh, at tne Y..VI.C.i., Leeds, at 6.a0 p m. ; Wednesday,
April 20th at the Conaa igoi H ill, Newcasde-on Tym. at 7 p m. ; and on
Siturday, April 21rd, at the Royal Victoria Hotel, Sbsffl dd, at 7 p.m.

North or Eaglsnd Initltu:e of Mining aid Uec>iaiiical Engineers.-
Sudrday, AjKil llion. At the Wood Memjrial Hall, Newcastle-on-Tjna.
At 2 p.m. treneral meeting.

Boyal Society o( Arts.-Mindiy, April 19th. At -John Street, Adelphi, W.C.
Ac 8 p m. C tutor lecture, ''Receot App icaMoas of tbe Spectroscope and
the Spjoiro-photoma^er to Sjienoeand Induitiy." by Mr. d. J. Lewis.

Institution of Electrical Engineers.—
Norlb-Western Centre.—Tuesday, April 19th. At the Albion Hotel,

Piccadilly, Manchester. At 7.3J p.m. Smjklns concert.

South-Midland Centre (SludentV Section) -Tuesday, April llth.
.\t the Uaiversity, Birmingham. At 7.iOp.m. Address by Mr. F. Forrest.
Annual general meeting.

lastitutionof Civil Engineers (Students' Sectioi).—Welnesday, Ap'il 20th.
Visit to tna electric gjneraiing station (L. /fS.W. ftly.), Stonebridge Park.

Chemical Society.—Thursday, April 21st. At Burlington Hoose, Piccadilly.
W. Atrfx>ai' Ordinary sciencifia meetin*.

Manchester W.reless Society.—Thursday, April 31st. At the Albion Hotel.
At 7.30pm. Ordinary meeting.

Physical Society of London.—Friday, April 22nd At the Imperial College
of Science, South Ken,ingcon, S.W. At 5 p.m. Ord nary meeting.

Hoyal inst'tntion of Great Britain.—Fri lay, April 22nd. At Albemarle
Btraet, W. At 9 p.m. Leoturn on ' Electro-Synthesis in Organic Chemis-
try," by Sir James Walker, F.R.S.

Technical Inspection Association.—Friday, April 21nd. At the Royal
Society of Arcs, (ohn SCi-eec, Auelpcii, W.C. At 7.30 p.m. Leoture on
"The Physical Properties of Clay," by Mr. A. S. E. Ackerman.

NOTES.

The late Mr. T. E. Gatehonse.—We regret that in our
la^t issue the birthplace of Mr. Gatphonse was incirrectly given as

Eye, in Suffolk; his ea-ly bavhooi wa3 spent at Eye, but he was
born a"; Norwich, in Norfoikshire.

The Prince of Wales's Calendar.—The Prince of Wales
has given permisnon for the National Portrait Fund to publish
" The PriLca of Wales Ca'endar for 1922," in aid of all those men
of the three Fighting -Servic-s, irrespective of rank, who def-n.led

their Empire w th self saonflci"g lojaUy and duvo io i, a id now
find them 'elves in want. The Oileudar is of bfaatifiil d-sign, ai d

m iuaf.ed up in it U a spiciall)-8e ec ed imp iblistiel p irtnit of the

Pri lue repr.)'iu; d in Engli-h pli itogravure. In 0"m nHndiag this

Calendar anl its o*iject to our read-rs. we tt nngiy sugies . that

bef I'C or.Jering th-ir a<u»l supplies for 19^2, all firm* shoa d mike
ap>iut of cummuuioiling with the Hon Secretaiy, Thi Nntional

P.irtrait Fdod, IH. Djke Street, St. Janes's liondoa, S. W. I who
will w.Uiuifly sen! samples and full pirticulars. It is hoped th*t

every commercial house will fjliow th3 Prinoe's lead in this great

cause by giving its practical support.
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Street Accidents.—An official return of street accidents

in the Un'ted Kiop'dom during 1920 records a eeiioaa increase over

the 1919 figures. Fatal accidents numbered 2,837, as against 2 638
in the previous jear, while non-fatal accidents roee from 48,698 to

64,910; these figures show a percentage increase of 12'5. An
analysis of causes attributes ?,527 accidents to tramway cars, horse-
drawn vehicles were responsible for 2,886, omnibuses for 1,756, and
"other mechanical vehicles" for 10,630 accidents. To this la^t

olafs 443 deaths are attributed, tramway cars caused 41 deaths,

omnibuses 82, and horse-drawn vehicles 73. The greatest number
of aooideuts in any one town occurred in Liverpool (2,145). In
GloBsop only one (non-fatal) accident occurred.

A Wlrelessly-ControUed Clock.— Mr. T. S. Oasner, a

mechanical engineer, has perfected a clock that is entirely auto-

, matic in its operations, and is corrected daily by the wireless
impulse sent from Washington for that purpose. It is self-

winding, and besides indicating time itself, the clock will oparate
and control any number of secondary clocks. The apparatus is so

designed that it selects the one signal flashed at the exact hour of

12 noon, and makes possible, it is believed, for the first time the
synchronising of time-pieces all over the country by wire' ess.

—

Reiitei'.i Trade Service (Xew York).

Freemasonry.—At the regular meeting of the Kelvin
Lodge which was held at the Connaught Rooms on Thursday,
31st ult., the reigning Master, Mr. H. Porter-Cox, presided over an
assembly of 87 members and visitors, including many men well
known in the electrical profession, and during the speeches at the
Banquet following the Masonic Ceremonies, he referred to the fact

that he would shortly be installed in the Chair of the Kelvin
Chapter, and would then be occupying simultaneDusly the Chairs
in both the Lodge and Chapter. He expressed his keen apprecia-
tion of the way in which he had been supported by the members
in connection with the Great Masonic Charities, and referred to the
rapid growth of the Lodge during the last few yeais, which showed
the interest taken in the Craft by the electrical engineering pro-
fession, and the desire of so many of those who were associated
therewith to become members of the Lodge.

Service Notes.—The following revision of the sub-
stantive scales of pay of certain grades of the electrical gene-
rating, &c., staffs employed at H.M. Dockyards and Naval
Establishments at home, is approved. Weekly rate for hired
men :—Mains and distribution supervisor, 5ls. to 60s. (for a
working week of 47 hours) ; "A" class station supervisor, 59s. 6d.
to 73s. 6d., for a working week of 55 hours, working in shifts.

These rates are subject to the regulation deduction in the case of
established men. For "B" class station supervisors and drivers,
and dynamo attendants, the revised rate is 47s. lOd. Warrant
Electrician W. A. Nimmy has been appointed to the batt'eship
RamiUie.i from the 9th inst., and Warrant Electrician Ford to the
battleship Agamemnon from the same date.

Withdrawal of Electric Coal-Cntters Recommended.—
The Committee appointed to inquire into the qutstion of the safe
working or otherwise of the electrically -driven coal- cutting
machines at Mount Kembla Colliery, recommends the withdrawal
of these machines until such time as safe conditions can effectively
be establishtd, as in the Committee's opinion it is net safe to work
them in the Mount Kembla Colliery at present. A copy of the
Committee's report may be consulted by United Kingdom firms
interested on application at the Inquiry Room, Department of
Overseas Trade, 35, Old Queen Street, Westminster, S.W. 1.

Appointments Vacant.—Assistant Professor of Electrical
Bagineering, having special knowledge of tele?raphy and te'ephony,
for the City and Guilds (Eneineering) College (£6 .0 to £80U);
works manager, for the Stockton-on-Tees Corporation Elecricity
Department : ledger clerk, in the Hajkney Borough Treasurer and
Aocouutanfa Depirtment (Electricity Section), £310; shitt engi-
neer, for the Redditch Urban District Council Electricity Depart-
ment

;
general manager, for the Wigan Corporation Tramways

(£700) ;
assistant electrical engineer (632 Es. 8 annas per month),

fo- thn Great Indian Peninsular Kailway. See our advertisement
pages to-day.

No Summer Time in Canada.—In the Dominion House
of Commons on AprU 1 1th, it was stated that the Government
would not introduce legislation to establish "daylight saving"
time. In the absence of a Federal enactment last year gome
municipalities aiopted daylight saving, but others did not, with
the lesult that much public inconvenience was caused.

—

Birmingham Post.

Charging for Idle Current.—An error occurred in the
artiole by Mr. C. 6. Carrothers in our issue of April Ist, in the
value of p ; on p. 405, lines 13 and 16, and in the key to the figure,
for I'i read 1'25.

The Defence Force.—Men with special technical
knowledge are urgently needed, such as field or P.O. linesmen,
motor-cyclists, instrument repairers, operators (line, visual and
wireless), and telephone switchboard operators. Dsfots are at 3.
Henry Street, Gray's Inn Road, for 1st London Division (D.F.)
Signal Company; 46. Regency Street, S.W.I, for London Elec-
trical Engineers (D.P.)

; and Elverton Street, S.W.I, for 3rd
(London) Corps Signal Companies (D.F.). Electrical and mechani-
cal engineers are needed to complete the requirements of the
Force.

Deterioration in Slack.—A letter has been received by
the F.B.I, from a member firm drawing attention to the deteriora-
tion in the quality of slack during recent years, and was read
before a meeting of the Coal Committee at the head office on
March 17th. As the subject is one of great importance to fuel-
consuming interests throughout the country, it was felt that the
subject should be brought up for full consideration at the next
meeting of the Committee. The member firm suggests that the
deterioration in slack is due to three main factors : —(a) The use
of shaking ecreeris with a fine me^h instead of the older fashioned
fixed bar screen

;
(i) The use of high explosives in the pits ; and

((') The practice of loading by shovel instead of by rake and
basket. The F.B.I, will be pleased to learn the experience of those
members who are slack users in dealing with this difficulty, and to
receive their suggestiots concerning po'sible remedies.

The Electricity Supply Bill.—On Tuesday, Sir E. Geddes,
Minister of Transport, presented a Bill in the House of Commons
to amend the Electricity (Supply) Act, 1919.

The Threatened Strike.— On Tuesday, the Executive cf
the Electrical Trades Union, at a meeting in London, decided to
support the railwaymen and transport workers if they struck in
sympathy with the miners. Apparently there was considerable
opposition to declaring a strike.

F<traday House Old Students' Dinner.— Owing to the
thieatened strike of the traneport workers, the dinner, which
would have been held on Friday, the 15th inst,, has been postponed.

INSTITUTION N0TE5.

Institution of Electrical Engineers.—Scottish Cbntbe.—The
seventh ordinary meeting will be held at 7'30 p.m., at Dundee, on
AprU 29th, when the paper by Messrs. E. Griffiths, D.Sc, and F. H.
Schofield, B.A., B.Sc, entitled "Some Thermal Characteristics of
Ele-trio Ovens and Hot-plates," will be read.

North-Western Centre.—The annual general meeting was
held on April 12th, at the Engineers' Club, Manchester, Mr. J.
Frith presiding. The Committee's report for the year stated that
11 general meetings had been held, including the popular lecture
given at the Manchester College of Technology on April 6th by
Prof. Marchant, at which the attendance was about 600. At the
other meetings the attendance averaged 110, and the number of
speakers who took part in the discussions averaged seven.
The membership had considerably increased, the figures on April

1st being : Members, 143 ; Associate Members, 516 ; Associates, 20 ;

Graduates, 94 ; Students, 375 ; total, 1,178, as against a total of 984
last year and 833 in the year 1918-iri. In the Liverpool Sub-Centre
the membership had reached 367. The Committee of the Preston
Sub-Centre had decided to discontinue as a Sub-Ctntre on account
of their meetings overlapping with those of the English Electric
Engineerinsr Society, which already covered practically the whole
of the membership in Preeton. Eight meetings of the Students'
Section had been held.

The report was adopted on the motion of the chairman, who
described it sa highly satisfactory. He was especially pleased
that the increase of membership was mainly among the students,
whose number had increased during the year from 222 to 3 75.

A request signed tiy 56 members had been receiv.d by the Com-
mittee that informal meet'ngs should be ht la during the session
at which the younger membtra wuuld be encouraged to speak, no
reports biag pub.iihed. That request would be given larelnl
ojnsiderat'on.

Votes of thanks were passed to the retiring chairman, the hon.
secretary, Mr. Ellis, and the other officers. The erection of officers

for the next year resulttd as follows :

—

Chairman : Alderman W. Walker.
Vice Charmen : Mr. A. S. Barnard and Mr. G. A. Juhlin.
Hon Secretary and Treasurer : Mr. A. G. Ellis.

New Members of Committee : Messrs. A. G. Livesay, 0. D, Talte,
R. Townend.
Nobth-Westebn Students' Section.—The annual meeting of

this Section was held at Manchester, on April 5ih ; Mr. S.
Chadwick was in the chair, and was re-elected chairman.
A satiffactory account was given of the Section, which embraces
Lanoa*hire and Cheshire (excluding Liverpool), and numbers
about 2)0 members. Mr. W. T. Anderson gave a laLtern lecture
entitled " From factory to faoe, or the history of a colliery cable."—Ma I 'i extf r Guardian.
LiVEBPooL Sob-Centre op the North-Westebn Centre.—

In the absence of Sir William Nuble. Mr. T. E. Herbert read the
paper on '' The Long Distance Telephone System of the United
Kingdom," before the Liverpool Sub Centre on April 11th. The
meeting was the largest of the session, with an attendance of 140.

Mr. A. J. Eamea opened the discussion, and dealt in a general way
wiih the telephone system. Mr. Harrison briefly discussed the
paper, and related one or two telephonic experiences of his recent
American tour. Mr. Hjlttum criticised some of the fisures in the
appendices, and suggested modifications which, in his opinion,
would make the tables more compltte. Dr. Marchant discussed
the paper, and said how pleased he was to observe snoh a large
audience, which more or less confirmed the opinion expressed in
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his chairman's address, when he indicated that he thouerht the

Sub-Centre should develop and enoour8t;e discussions on telephonic

subjects. Mr. Mercer discussed the paper from the cable manu-
facturers' point of view. Mr. Pratt outlined some developments,
and made sympathetic reference to the work of the late Mr. C. E.

Hay. Mr. Bolton asked some ([uestions relating to Continental
practice. Mr. Uerbott replied to the disomsion in detail in a

manner which was very much appreciated by the audience.

Nouth-EIastkrn Cbntbe.—A meeting of the members of the
Centre was held at Armstront: College, Newcastle-on-Tyne, on
April 11th. It had been expected that Mr. E. A. Watson would be

present to read his paper upon " Magnetos for Ignition Purposes
in Internal Combustion Engines," but, unfortunately, the disorga-

nisation of the train service couaoquent upon the miners' strike

prevented hia getting to Newcistle, he havmg lost a connection
at Birmingham. Under these circumstances, Mr. Thomas Carter

kindly oontributed a ''Few Notes on Power-Factor Correction,"

which were listened to with interest.

Conjoint Board ot Scientific Societies.—The Board has decided to

discoucinue the publication of the annual calendar and fort-

nightly Bulletin of scientific meetings (" Diary of Scientific and
Technical Societies"), owing to the heavy printing liabilities

incuried.

S.A. Institute of Electrical Engineers.—In the course of his

inaugural address, delivered on February 17th last Mr. L. B.

Woodworth (President) commented upon the Institute's progress.

In 1910 the total membership was 205, and the bank balance £ 189.

At the end of 192U the Institute had 489 members and £1,09.') in

fuiids, having given, in addition, £500 in aid of the Associated

Sc entifio and Technical Societies of South Africa, of which body
Dr. A. J. Orenbtein was recently elected President.

Association of Mining Electrical Engineers.—In a paper read

before the Ayrshire Branch of the Association, Mr. G. Mu len,

colliery manager, Irvine, said one of the great causes of reduced
oatput in mines was the fact that so few of the men in charjje of

mechanical coal-cutters were competent for the work. Through
neglect, machines frequently bioke down, with the result that men
were thrown iaie. The maiihines depreciated in value, and output
was greatly reduced. The men were not to blame, because they
had never had an opportunity of learning and understanding the

mechanism of the machines under their charge. Men should ba

taught the function of each part of the machine and its proper
care, but mine owners and mincis' leaders seemed quite indifferent

to the practical education of the workmen.

Rojal Institution.- On Thurtday, April 2l8t, Mr. H. S. Foxwell
begins a course of two lectures on " Nationalisation and Bureau-
cracy." The Friday evening discourse on April 2^nd will be

delivered by Sir James Walker, on " Electro-Synthesis in Organic
Chemistry."

Institute of Physics.— The meeting to inaugurate the Insti-

tute of Physics will take place on April 27tb, at ti p m.. in the Hall
of the Institution of Civil Engineers, Great George Street, West-
minster. Sir Richard Glazebrook, K.C.B., President, will pre-

side, and Sir J. J. Thomson, 0,M., will deliver an address.

Mr. A. J. Balfuur is expected to be prtsent and to excend a
welcome to the Institute. Non-members of the Institute or

of the Societies associated with it may obtain tickets of admis-
sion on application to the Secretary, 10, Essex Street, Strand
W.C.2.

Paisley Association of Electrical Engineers.—The annuai
general meeting of the Association was held on April 6th. The
secretary's and the treasurer's reports were read and approved.
The following office-bearers and commit.ee were appointed for

next ses-ion :—Prendeut, Mr. W. R. Scott ; vice-presidents, Messis.

Joseph Savage, R. W. Dobson, and W. R. Bruce ; hon. secretary,

Mr. E. D. Anderson, B L ; hon. treasurer. Mr. J. M. Barbour ; and
cammittee, Messrs. D. E. Craven, D. M'Kay, James Orr, W. Blair
Smith, and Gto:ge Wright.

Birmingham and District Electric Club.—At a meeting held
on April iith. Mr. Frank Forrest, M.I.E.B., gave an address upon
the Birmingham municipal electricity supply undertaking. He
traced its growth, and also referred to the delimitation of areas

under the Electricity (Supply) Act, 1919.

Institution of Production Engineers.—The Eecond meeting in

connection with the formation of the above Institution was held
on April 2nd, when Mr. Cecil F. Hammond, ot Coventry, presided

over a large attendance.

In an opening speech, the Chairman referred to the way in

which the Provisional Council came into being, and added that

they, the Provisional Council, had found it necessary to constitute

themselves under a memorandum of association into an incorporated

Institution, and under the proposed articles it would be seen that
the Council had power to add further members up to 26.

After a thoroughly interesting discussion, a resolution was put
to *.he meeting and unanimously carried ;

" That the memorandum
of association be accepted."

Subsequently the meeting discussed in detail the proposed
articles of association and by-laws as provisionally draftei by the
Council.

The proprietors of Engineering Pindtiction are to be approached
with a view to making that journal the official organ.

Midland Institute of Mining, Civil and Mechanical Engineers.—
At a meeting of the Institute, neld in Doncaster, on April 2nd, Mr.
S. Diggle read a paper on " Electrical Haulage and the Elimina-
tion of Pit Ponies. " In his paper, the author gave particulars of

the improvements effected in this direction at the pit, of which he
has charge. The substitution of electrical for horse haulage gave
vastly improved service at a lower cost.

OUR PERSONAL COLUMN.
The Editors inrits electrical engineers, w/tet/ier cun7iected with the

technical or the cummercial side af the profentiion ami industrj/,

also electric tramiuay and railway officials, to Iteep readi'rs of ilie

Eleotbical Revibw potted as to their movements.

AccoBDiNG to the daily Press, Prof. Einstein has accepted
an invitation of the Council of the University of Manchester to
give a lecture at the University during his visit to England in the
near future.

Mb. S. F. Cox has been appointed managing director of Electrical
Devices, Ltd., of 18-20, CoUingwood Street, Newcastleon-Tyne.

Bradford Corporation Advisory and Co-ordination Committee,
last week, postponed for six months the question of salary increases
for Corporation officials ; the proposals involve an addition of
£6,.'<30 to the expenditure on wages and salaries.

Bury Town Council, despite opposition, has decided to increase
the salary of its tramway manager from £600 to £60u per year,
in addition to bonus.
Mb. Hoback I. Palmeb, chief traffic assistant, has been

appointed traffic superintendent of the Liverpool Corporation Tram-
ways at £660 per year. Mr. J. Wood, chief traffic clerk, has been
promoted to the position of chief traffic assistant at i;.")0u per year.

Last week, at the Halifax Tramways Club, the employes of the
department gathered to present a silver tray and case of cutlery to

Mil. J. C. Caird, late tramway manager, whose place has had to
be filled, owing to his continued ill-health. For the same reason
Mr. ,Caird was not aole to be present, but Mr. W. M. Rogerson,
electrical engineer, undertook to convey the gifts to him, and on
Mr. Caird's behalf, thanked the gathering.
Nelson Town Council is asking all Corporation servants to forgo

any increases of salary to which they may be entitled. Wallasey
Town Council has decided that all war bonuses shall cease at the
end of July. In other districts there is determined opposition to

any further incieases of salary or wages.
The friends of Mb. A. J. Davis, electrical engineer. Pigeon

House power station, Dublin, have presented him with a wallet of
Treasury notes and other gifts on his leaving for Canada.
Mr. C. Sylvester, who was until recently situated at Jamaica,

is now holding the position of Lecturer in Electrical Engineering
at the Municipal Technical School at St. Helens.

Mr. C.J. Elliott, chief electrical engineer to the Calico Printers'

Association. Ltd., was married on 8th mst. to Miss Winifred Pegler,
of Cheltenham.
Mb. E. J. H. Bluett, A.M.I.E E., electrical engineer to the Ascot

District Gas and Electricity Co. since theinaugui2ition of the elec-

tricity supply in 1907, has resigned from that position and entered
into partnership with Messrs. John Drake & Co., electrical engineers,

Sunningaale, with branch establishments at Egham and Englefield

Green.

Obituary.- Mb. G. Bbaulik.—We regret to record the death, on
April 5ih, after a few weeki' illness, of Mr. George BraulLk, of

8, Lambeth HiJl, E.C.

Mr. Bertram BLonNT, F.I.C.—We regret to read in the Times'

'Deaths'' column that Mr. Bertram Blount, F.I.C, pa>.sed awa/
on April 9th, at 48, Bedford Gaidens, Campden Hill, London, a:

the age of 54 years. Mr. Blount was the author of a work on
" Practical Electro-Chemistry," a subject on which he was a well-

known authority.

Wills.

—

Mr. James Keith, managing director of James Knth
and Blackman & Co., Ltd., left £115,160 gross, ai;d £107,630 net

personally.

Tne Earl of Galloway, a director of W. T. Henley's Telegraph
Works Co., Ltd., left £28,416.

i:

NEW COMPANY REQISTERED.

Electrical Devices, Ltd. (174., 038).—Private company.
Registered Apiil 4lli. Capil.il. fl.OOtJ in it shares, io carry on the business

of dealers in electrical supplies, accumulators, engines, chassis, cables, wires,

lamps, dynamos, carbons, &c. The subscribers (each with one share) are ;

J K. Cox, 17, Douglas Road, N. 1. manufaclurcr ; \V. Dunscombe, 11, Mellon
Road, Thornton Heath, .jlcctrical engineer; A. T. Dowles, 79, First Avenue.

Manor Park, H. li, accountant. The first directors are not named. Solicitor .

E. L. D. Zeflertt, 17. Coleman Street, E.C.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Berry's Electric, Ltd.—Mortgage dated March 21st, 1921,

secure all moneys due or to become due from company to London Joint

ty & Midland Bank, Ltd., charged on certain freehold land, buildings,

achinery, 4c., in Spring Road, Yardley, Birmingham.

Jackson Electric Stove Co., Ltd.—Satisfaction in full on
me 17lh. IHio. of debentures dated July 23rd. 1913, securing £500.

Gratze, Ltd.—Debenture dated April 1st, 1921, to secure

!,000. charged on company's undertaking and property, including uncalled

pital. Holder : R. \V. Nuttall, Briarfield, Walton-on-the-Hill.

Switchgear & Cowans, Ltd.—Issue on March 31st, 1921,

£1.000 debentures, part of a series already registered.

Alliance Electrical Co., Ltd. (166,835).—Capital, ^10,000
£1 shares Return dated February 26th, 1921. 3,854 shares taken up, 10s.

•r share paid up in cash and 10s. per share credited as paid. Mortgages

k' ihar- -s : Nil.
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CITY NOTES.

For the year lyiU the yro»s prahts

Urban Electric amounted to ±'9(J,y7y, as compared witli

Supply Co., Ltd. £5y,{324 for the previous year. i;bG,685 is

earned to the net proht and loss account.
Interest, debenture stock redemption, and income tax absorb
i;i3U,S45. £1.322 is brought forward, £2o,U0U is placeu to

reserve for depreciation, and £'2,163 is earned forward. The
report states that the directors feel that despite the substan-
tially improved results shown, they are not yet in a position

to recommend the resumption of a dividend on the cumulative
preference shares, the whole of the company's cash resources

Ueing still rec|uu-ed to meet its current needs. The enlarged
powers which the Electricity Commissioners and the ilinistry

of Transport are seeking to enable them to re'vise maximum
prices irrespective of the limitations imposed by the Statutory
Undertakings (Temporary Increase of Charges) Act, lUla,

have not yet been obtained, and consequently those under-
takings which have been able to obtain only the inadeijiiate

relief afforded under the terms of that Act are still rettneted
thereto.

The following table shows the connected load in kN\' and
profits for the years 1919 and 192U :

—
Load in k\v. Prolits.

Hawick
Stamford
Weybridge and Walton .

.

Godalming
Twickenham and District
Dartmouth
Camborne, Redruth & Cornwall..
Newton Abbot
Grantham
Giossop
Berwick
Caterbam
Newbury
Cornwall Co.
Penzance Co.

Totals ..

1920. 1919. 1920.

4,146 i5,608 il0,758
1,931 2,008 1,86S

4,470 4,9S0 S,t»l
a. 193 1,715 8,314
12,077 11,919 22,319
1,189 1,859 1,687
9,t)6'.i 7,084 i,73o
2,097 3,i-2B 2,8W
2,439 6,995 7,069
1,709 4,93i) 6,426
1,386 loss, 7.')0 2,449
1,389 1.607 1.9.50

l,4.'i9 1,.')93 716 5,4tO
— - 7,21,0 7,200— — i69 621

43,299 4(3,882 £59,784 ±'83,707

1919.

3,816
1,824

4,170
'.(,032

11,416
1,121
Si,272

1,895

;,255

1,046
1,^60
1,2.3

Llaoelly & District Electric Lighting & Traction Co., Ltd.
—At the annual meeting held last week Mr. A. E. Holland,
who presided, said that the year had been one of great dilh-

culty, but they were enabled to recommend the maintenance
of the dividend as in 191'J. Their power business continued to

develop very satisfactorily, and many new and important con-
sumers had been eonueeted. The business was sufficient to

fully and profitably employ the new plant, and given normal
conditions the prospects were good. The du'ectors had under
consideration the terms of a proposed new issue of capital.

The report for 19'2U, submitted at the

W. Canning first annual meeting, held yesterday, at

and Co., Ltd. Birmingham, shows that the balance of

profit, after charging all expenses, includ-

ing directors' and management remuneration, maintenance and
depreciation of properties, plant and fixtures, and also after

providing reserves for estimated income tax, corporation tax,

and excess profits duty, is £'24,353, from which has to be
deducted the proportion of profit to June 1st, payable to tlie

vendor under the agreement for sale and purchase, £9,901),

leaving a balance of £14,397. A dividend on the ordinary
shares at the rate of 7i per cent, per annum as from the

date of allotment of shares, June 2'2nd, 19'20, up to December
31st, 1920, less income tax, requires £8,'285; it is proposed to

write olf half the preliminary expenses, £4,660, and to carry

forward £1,452. The sales for 1920 were the largest in the

history of the business, but the serious trade depression, with
its accompanying heavy fall in values, adversely affected the

profits during the latter part of the year. The new London
premises have now been adapted to the company's special

requirements, and have been occupied since November last.

The old London leasehold property has been sold satisfactorily.

The company has acquired extensions to its freehold properties

in Birmingham, but no building development has been put

in hand.
During 1920 there was an increase of

Folkestone 16,981 8 c.p. lamps, making 198,808; this

Electricity was the largest increase the company has
Supply Co., Ltd. experienced. Including the receipts from

hired installations, the profit on revenue
accounts from the three undertakings was £14,918, an increase

of £611. Adding £939 brought forward, and interest on in-

vestments, i.tc., and allowing for interest on debenture stock

and bank overdraft and dividend on preference shares, the

balance is £10,226. Out of this £7,019 has been carried to

depreciation fund, making it £64,3'24. Dividend nt the rate of

4| per cent., less income tax, on the ordinary shares for the

year; carried forward £832. The payment nf the dividend

recommended is subject to the consent of the Electricity Com-
missioners which has yet to be obtained. The directors have
under consideration the question of carrying out in the imme-
diate, future a substantial capital outlay in connection with

plant exten.sinns. to cope with the extra demands made on
the company's station. Negotiations have been entered into

with the Air Ministry for the supply of electricity to the Hawk-
inee Aerodrome, a contract has been prepared in

,
connection

with the public lighting of Cheriton, and other contracts are

bemg negotiated, in addition to substantial increases made
from time to time in connection with ordinary private supphes.
To cope with these demands it is necessary to lay down further
plant, which will entail a considerable expenditure. L uder
these circumstances the shareholders will be asked at the
meeting to-day at Folkestone to pass a resolution authorising
the directors to raise or borrow an additional sum of £oO,OOU
over and above the present issue sanctioned of £100,000. It
is not intended to raise the whole of this sum at once, anU
for present purposes a temporary advance of not exceeding
£"20,000 will meet the company's requirements.

The report of the Tramways de Rouen
France. Co. states that the receipts for the year

were 9.230,430 fr., and the exjienses
9,700,656 fr., leaving a gross deficit on the working of 4i/,'260

fr., which, adding thereto the balance of interest and other ac-
counts, and the service of the loan, brought the deficit up to
819,877 Jr., less the carry over of the foregoing year of 176,694
fr., leaving the net debit balance 6-16,183 fr. To remedy
this shortage on the working, the company had obtained from
the superior authority, w'ith the agreement of the City of
Kouen, the approv;il of various modifications in the system of
lines and an mcrease on the fares. These modifications were,
howeter, only of a provisional and inadequate character, and
to further ease the situation the City of Kouen had made
various advances to the company, the total of which up to
December 31st, 19'20, had risen to 1,085,9'25 fr. Further steps
had likewise been taken with the city authorities to establish
a tariff regime more in accordance with existing economic,
conditions. As an outcome of the rise in the price of coal
and the resulting increased cost of electrical energy, the work-
ing of certain of the tramway lines on steep slopes had become
so burdensome that it had been decided, with the assent of

the city, to suspend these services until the cost of electricity

had sunk to a level allowing of their working without loss t.j

the company.

Prospectus.—Central Electric Supplij Co.—This company
has this week been offering £500.000 8 per cent, secured and
guaranteed notes, which are unconditionally guaranteed as
to principal and interest by the St. James's A: Pall Mall Elec-
tric Lighting Co. and the Westminster Electric Supply Cor-
poration. The price of issue is 97, and the notes are repav-
able in April, 19'26, or earher on specified terms. As our
readers are already aware, the proceeds are required for the

purpose of new plant and machinery and for extensions at

Grove Road bulk supply station. The list was to close yester-

day, Thursday.

City of London Electric Liyhtiiuj Co., Ltd.—This company's
new issue of £300,000 second cumulative preference shares
and £94,050 ordinary (all £1 shares) was to have been pub-
lished on Monday, but was postponed until Wednesday on
account of the strike.

Sweden.—The directors of the Elektrlska .A.B. Eck of

Partille report a loss r,f '291,000 kr. in 19'20. which is covered
by a transfer from the reserve fund. Notwithstanding the

labour dispute for two months at the beginning of the year,

the working results were favourable, but they were dislocated

by the unprecedented fall in prices of all kinds of materials

and manufactures towards the close of the year. In 1919 a

loss of 905.000 kr. was incurred, as it was found necessary

consider.ably to write down the stocks of goods and installation

materials. This was met partly by the absorption of the

balance forward and partly by transfer from the reserve fund.

The Austrian Felten & Guilleaume Co.—The accounts of

Felten & Guilleaume. Fabrik Blektrischer Kabel. Stahl, und
Kupferwerke A.G., of Vienna, indicate net profits of 28.5'20,000

crowns for 1920, or 24,480,000 crowns more than in the pre-

vious year, and the dividend is at the rate of 30 per cent., as

against 17 per cent. It has been decided to increase the share

capital from 20,000,000 to 50,000,000 crowns.

Monte Video Telephone Co., Ltd.—Interim dividend on
the ordinary shares for the half-year at the rate of 6 per

cent, per annum, free of tax.

Lancashire Dynamo & Motor Co., Ltd.—The financial

Press records a final dividend of 6] per cent, on the ordinary

shares, making 10 per cent, for the year.

Castner=Kellner Alkali Co.. Ltd.—The directors announce
a dividend at the rate of 16 per cent, per annum for the past

half-year.

Belgium.—La Societe des Cableries et Trefileries Leigeo-

ises, of Renory-Angleur, is paying a dividend of 6 per cent,

for the last financial year.

Stock Exchange Notices.—The undermentioned have been

order to be oificiallv quoted:

—

Henlev's (W. T.) Telegraph Works Co., Ltd.—250,000 ordi-

nary shares of £1 each, fully paid. Nos. 400,001 to 650,000.

English Electric Co.. Ltd.—A dividend of 8 per cent., less

tax, on the ordinary shares is announced.

Reyrolle & Co.. Ltd.—.A dividend of 12J per cent, on the

ordinary shares is announced.

Direct United States Cable Co.. Ltd.—Final dividend of

4s. per shai-e, less tax, making a total of 4 per cent, for the

year.



490 THE ELECTRICAL REVIEW. [Voi. 88. No. 2,2( 4 apbu, 15, mi.

STOCKS AND SHARES.

TUESUAV EVENIKO.
Prices of Stock Exchauge securities have been blown about
by every breath of idle rumour concerumg the coal crisis and
the various coufereuces that have ari.scu therefrom. Un thin
(Tuesday) evening the markets left oil m a someuhat nervous
condition, uilli gossip takmg an unfavourable view of the out-
look, investment stocks, however, are well maintained, and
Government issues improved, on the assumption that cheaper
money is close at hand. This had a strengthening etiect upon
the War Loan and, through its agency, upon the other purely
investment securities. But the general tendency was inclined
to heaviness, and business dwindled to a mere shade of what
it was, say, twelve mouths ago.
In the railway market. Underground Electric Income Bonds

have risen another 'i points to tiyj, making 6 within a fort-
night. The ±'10 shares, however, slipped back to li. What
the Underground group would do in the event of a strike is

naturally a topic of eager debate. It is recalled that during
the strike of October, fyl9, the District and some of the other
tube lines managed to maintain a Volunteer service, but unless
report spoke wrongly, a good deal of damage was caused by
the oiJeration of complicated machinery in unskilled hands.
The lube group, ho\vever, has always stood more or less apart
from the others, and while steam stocks weakened in price, the
Underground Income Bonds, as ahvady mentioned, have fur-
ther advanced. Metropolitans are 2 better at 'Mi, while Dis-
tricts added the fraction at If i. Central London deferred stock
at 2-2J is up 5; the Assented deferred remains at 43i.

Declaration by the English Electric Co. of 8 per cent, divi-
dend on its ordinary shares has come as a pleasant piece of
news for this particular department. Some had feared that
the dividend would be cut to 5 per cent. The report is awaited
with no little interest. There is. however, no particular change
in prices of manufacturing shares. General Electrics are easier
at "i'is. Both classes of the company's preference—the OJ per
cent, and the 7i per cent.—are 6d. lower at 18s. Babcock &
Wilcox receded to '26s. 3d.

It may be useful to point out that English Electric 8 per
cent. 6-year Notes, which were issued at 98, can be bought at

95J with » full half-year's int-erest in July next. They are
redeemable in 1927 at 1U3. or can be paid off after 19i3 at the
same price. The company's oi per cent, sinking fund first

mortgage debentures are obtainable at 83i, with interest in
January and July, affording a yield of £6 12s. per cent. These
are repayable in 1940 at 103, by a cumulative sinking fund of

2i per cent, per annum. The Central Electric Co. has pub-
lished its prospectus of foOO.OOO 8 per cent, secured and
guaranteed Notes offered at 97 per cent. They fall due in 1928
unless redeemed earlier at a premium. The St. James's &
Pall Mall Electric Light Co. and the Westminster Electric
Supply Corporation guarantee the notes, and the security is

admirable. The only objection which can possibly be raised is

the fact of redemption occurring five years hence, when, of
course, money may possess a value very different from what it

commands to-day. In other words, the investment is a short-
dated one, although this in the eyes of a good many people
will be an advantage and no drawback, inasmuch as the brief
tenure of the Notes will have the effect of keeping up the price
during the interval. The City of London prospectus of 600.000
8 per cent, second preference and 94,050 ordinary shares to be
offered at 20s. and 22s. 6d. respectively has not made its appear-
ance up to the time that these paragraphs are written. The
underwriting was finished, however, some days ago, and the
preference underwriters received 3 per cent, commission with
i per cent, over-riding. Sub-underwriters receive, of course, a
little less.

Gross revenue. Gross expenses.
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THE MEASUREMENT OF FREQUENCY AND SPEED.

Some Everett-Edgcumbe Instruments.

In almost every branch of engineering the measurement
of the speed of rotating machinery is a matter of import-

ance, but in none is accuracy so essential as in elec-

trical engineering. This being so, it is curious

how limited is the number of instruments available for

the purpose, more especially when it is desirable, as

is. so often the case, for the speed to he observed at a

distance from the machine in question. This con-

dition, .;it once rules out the revolution counter and
the mechanical tachometer, which, however useful in

themselves, are necessarily limited in their applications.

.jOne of the mp.st. useful of tachometors i*; thf i-esopan(je

cord. By this means speeds from the lowest to the

highest can be measured with the utmost ease and pre-

cision.

Since in electrical work the speed of revolution and
the frequency are so intimately connected, it may be

convenient to deal at the same time with instruments

for the measurement of both these quantities. The best

known frequency meter is probably the resonance or

vibrating reed pattern, which is unsurpassed for accu-

racy and permanence. It is shown in section in fig. 2.

The flexible reeds, each tuned to a definite frequency,

surround a central electromagnet which is excited from

the source, the frequency of which is to be measured.

Pir,. 1.—Resonance Pattern Tachometer.

Fig. 5.

Fir,. 3.

pattern, in which a "comb" of tuned steel reeds is

rigidly attached to the machine whose speed is to be

determined. Since the vibration of a running machine
is due solely to a want of balance, it follows that the

frequency of vibration is equal to the speed of revolu-

tion, and if it can be transmitted to a set of tuned
reeds (see fig. 2), the one whose free period is equal to

that of the vibrations will be set swinging in resonance,

and forms a ready means of determining the speed. In

practice it is only necessary to mount the instrument

on the machine itself, no form of transmission being

required. These instruments, one of which is shown

Fig. 2.

—

Elevation and Section of Frequency Meter.

in fig. 1, are particularly useful in connection with

turbo-generators, the speed of which it is difficult to

determine by any other means.
Below, say, 1,000 revolutions per minute, the reeds

become somewhat " unwieldy," and it is preferable to

increase the number of vibrations for each revolution

of the machine. This is readily done in the case of a

rotating shaft by fitting it with a cam having two, four,

or any other number of projections, against which
presses a small roller connected in any convenient way
to the indicator, as, for example, by a stretched wire or

All the reeds are attracted once during each half cycle,

that is to say, twice per cycle. The motion, however, is

too small to be visible except in the case of the particu-

lar reed whose free period of vibration corresponds to

the frequency of the current, and which is, therefore,

set in resonant vibration. This is at once noticeable,

owing to the fact that the reed swings from side to side

so as to bridge over the circular slot in the dial at that

point.

.Such an instrument is extremely accurate arid per-

manent in its indications, but is necessarily somewhat
less easy to read than one provided with a pointer mov-
ing over a graduated scale. P'or this reason a con-

siderable demand has arisen for a defiectional frequency
meter. The connections of the Everett-Edgcumbe in-

strument of this pattern are shown in fig. .3. The moving
element consists of a pair of soft iron needles fixed to

a staff centred in jewels and carrying a pointer. The

Fig. (3.

two coils, acting upon the needles, are connected—the

one through a choking coil and the other through a

condenser—across the source of supply. The constants

of the circuits are so chosen that, at normal frequency,,

the action of each coil upon its respective soft iron

needle is the same. Under these conditions, therefore,

the pointer stands in the centre of the scale, whilst a

rise of frequency is accompanied by an increase of cur-

rent through the one coil and a decrease through the

other, thus deflecting the pointer to the right, and vice

versa. The result is a long and open scale having

wide divisions at the centre, or normal point, but closed

up somewhat towards the two ends, which is the ideal

form of scale for an instrument of this class. Fig. 6

shows, half size, the scale of one of these instruments
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with a range of 40-60 cycles, and from this the clearness

and openness of the divisions will be apparent.

It is evident, from the principle of action just de-

scribed, that by careful design any change of voltage

can be made to give a corresponding change of current

through each coil, thus leaving the reading unaffected.

How well this condition is fulfilled in practice will be

clear from the following extract from a report by the

National Physical Laboratory on a 100-volt instru-

ment :
—

"The instrument was it-sted at 70, 110. ,ind 1.50

Pig. 7.—TRANSMriTER (Open Pattern).

volts on a circuit the wave shape of which approximated

closely to a sine curve. The accuracy of the instrument

at these voltages was found to be identical."

The report continues:—
" Further observations on the instrument were taken

on a circuit the wave shape of which was of the form
of an isosceles triangle, with small ripples superposed."

The results obtained with 100 volts on the instrument

were as follows :
—

Insti-ument
reading.

60

65

50
45

40

True frequency True frequency
sine wave. triangular wave.

60.0

54.7

50.2

44.8

40.1

59.6

54.3

49.9

44.5

Not tested.

These deflectional frequency meters have been largely

used for the high frequencies (up to 1,000 cycles per

second) met with in wireless work, and are particularly

valuable for such a purpose, since the vibrating reed

pattern is less suitable, the necessarily short and stubby

reeds being diiBcult to distinguish when in vibration.

Frequency meters can be graduated in revolutions

per minute, and then afford an extremely accurate

means of determining the speed of revolution oi an

alternator. Moreover, in order to obtain a permanent
record of frequency or speed, the same principle can

readily be applied to a graphic instrument.

Although not always directly applicable to industrial

work, the stroboscopic method of measuring frequency

and speed is of great importance, and it may be of

interest to describe the use made of this method by

Messrs. Everett, Edgcumbe & Co. in adjusting their

frequency meters, &c. Fig. 4 shows, diagrammatically,

an electrically-operated tuning fork, adjusted to give

a definite frequency of 50 cycles per second. The electro-

magnet A, when excited by means of the battery b, draws

the two limbs of the fork together and, in so doing,

breaks the circuit at the contact c ; the fork then springs

back again, and is kept in vibration at a definite fre-

quency, thus moving the attached slotted plate d from

side to side with a definite frequency—in the case con-

sidered, 50 complete vibrations per second. By this

means, an eye looking through the slot has its field of

view uncovered 100 times per second, that is, once as

the limbs of the fork approach one another and again

as they recede.

Attached to the end of the shaft of the generator, the

speed of which is to be controlled, is fixed a disk having

drawn upon it a number of regular figures surrounded

by a circle of 30 radial teeth, as shown in fig. 5. If

this disk is rotated at a constant speed of 200 revolu-

tions per minute, the number of teeth passing a given

point each second will be (200 x 30)/60 = 100, that is to

.say, each time the slot passes through the central posi-

tion a fresh tooth is exposed to view at exactly the same
spot, so that the ring appears stationary. If the speed

of rotation is slightlj' less than 200 r.p.m., the teeth

will appear to rotate backwards, and vice versa. If

the speed is increased to 400 r.p.m. every alternate

tooth will be exposed synchronously, and the disk will

again appear stationary. This will recur at 600, 800,

1,000 r.p.m.— for all speeds, in fact, which a"re mul-

tiples of 200 r.p.m.

Similar reasoning holds for the other figures, and by
noting which of them is stationary at the same time

as the toothed ring, it is easy to distinguish between
the various speeds which cause the latter to stand still.

The stroboscopic method is emploj'ed, in this way, to

give a number of definite points on the scale of a stan-

dard magneto speed indicator (described below), the

transmitter of which is attached to the shaft of the alter-

nator, and thus forms a sub-standard by means of which
frequency and speed meters are adjusted and scaled.

Instead of the operator looking through the slot d

(fig. 4), it is sometimes more convenient to illuminate

the disk (fig. 6) by intermittent flashes of light of de-

finite frequency. This is readily done by causing the

rays from a powerful source of light to fall upon the

disk through the vibrating slot d. By this means, the

dis^ is illuminated 100 times per second, and the

various figures appear to rotate or to remain stationary

in exactly the same way as has already been described.

Innumerable cases arise in which it is required to

measure the speed of rotating machinery at a distance,

and for this purpose a magneto-electric transmitter

connected to a moving-coil indicator has been developed.

Fig. 7 shows the open pattern ; it consists of a small

magneto generator running in ball bearings and having
a permanent magnet, and carbon brushes. The arma-
ture resistance is very small, and armature reaction has

been reduced to a negligible quantity, so that the ter-

minal voltage is sensibly proportional to the speed of

revolution. Two wires run from the transmitter to a

moving-coil indicator, which may be of either the round,

sector, or edgewise pattern, and can be installed at any
required distance from the transmitter, for example, in

the engineer's or manager's oflSce.

The open pattern is effectively protected from dust,

but for situations liable to excessive damp or dirt the

enclosed transmitter is preferable. The latter form of

I

Fig. 8.—Testing Equipment for Electric Trains.

transmitter is perfectly watertight, glands and stuffing

boxes being provided for the connecting leads and for

the spindle.

Various methods are available for driving the trans-

mitter. The armature speed is increased, by means of

suitable gearing, to about 1,500 r.p.m., at normal

speed, but in many cases it is possible to drive the

magneto spindle direct from the machine under test.

A short spiral coupling forms a very convenient means

of so doing. If, however, this is not possible, owing
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either to the speed being unsuitable or to the end of

the shaft being inaccessible, a belt and pulley or a

sprocket and chain are employed. The latter has nume-

rous advantages, in particular, freedom from all slip,

but for many purposes a flat belt and pulley are all

that is required. Both the sprocket and the pulley are

shown in fig. 7.

Needless to say, such transmitters can be employed

to actuate a number of indicators situated in any con-

venient positions, and are also particularly well adapted

for use in connection with graphers to give a continuous

graphic record of the speed.

A very successful tramcar speed indicator was de-

veloped by Messrs. Everett, Edgcumbe & Co. on this

principle. It consists of a transmitter belted to the

axle of "the car or motor and connected to a watertight

indicator at each end of the vehicle. Or, if preferred.

Pig. 9.

—

Synchronous Moiok-drivex Transmitter.

a single removable indicator can be employed, to be

carried by the driver from end to end. Such speed

indicators have proved of great value, both in prevent-

ing accidents and for training the drivers to estimate

speed correctly.

In connection with electric trains, these speed indica-

tors have been extensively used for testing purposes,

either permanently installed in a test coach or as port-

able instruments which can be placed in the driver's

cabin of any train. Fig. 8 shows an equipment supplied

to the London & South-Western Railway Co. It consists

of a graphic ammeter, voltmeter, and speed indicator.

In order to ensure synchronism between the records each

grapher is fitted with an electromagnet marking
device, such that at intervals of 5 seconds a current is

sent through an electromagnet on each grapher fitted

with a pen, thus making simultaneous marks on oil

the charts. The graphers are fixed in traction sus-

pension frames, which prevent the motion of the coach

from affecting the records.

Fig. 9 shows a further application of the ele-^.tromag-

netic transmitter, namely, to the construction of an

indicating or graphic frequency meter transmitting to

a distance. The small a.c. motor is so designed that

it runs at practically synchronous speed, thus driving

the magneto-generator so that its voltage is directly

proportional to the frequency. An advantage possessed

by this arrangement is that the scale of the indicator

or the chart of the grapher is evenly divided throughout.

Moreover, if desired, the scale can be " set up " so as

to give a particularly open reading at and about the

normal point.

Such speed indicator equipments have been exten-

sively used in connection with motor-driven rolling

mills. The speed indicator is conveniently fixed on an

instrument pillar placed near the driver's controller,

which also carries the ammeter, voltmeter, wattmeter,

&c., for the motor.

In the case of rolling mills operated on the Ward-
Leonard system, two indicators are usually installed, the

one showing the speed of the motor-generator set and
the other that of the rolling-mill motor.

Amongst other uses to which these speed indicators

an^ graphers have been applied may be mentioned the

following :
—

Measuring the propeller speed of ships (ranging from
ocean liners to submarines), controlling the loom speed

in cotton weaving, determining the lifting speed of

cranes (a special differential arrangement has been de-

veloped which enables two cranes to maintain precisely

the same speed when lifting the two ends of a single

load), measuring the speed of steel rolling mills, check-

ing the revolutions of aircraft engines, measuring th«

speed of rotation of testing drums for determining the

flight velocity of 16-in. shells, and, at the other end of

the scale, indicating the speed in " miles per hour"
of roundabouts at a fair.

FIRE PREVENTION AND THE INSURANCE
COMPANIES.

(Communicated.)

The appointment of a Koyal Commission to " inquire

into the existing provisions for the avoidance of loss

from fire " is not unlikely to bring to a head the resent-

ment which has long been simmering as regards the

rates charged by the tariff insurance companies for

what are known as " protected risks."

It is not easy to understand the attitude of the tariff

companies towards measures having for their end the

prevention of fire. From time to time various fire pre-

ventive devices have been brought upon the market,

some good, some indifferent, and some bad. It is reason-

able enough that the tariff companies, before according

recognition to any such inventions, should require them

to be tested by a committee appointed by their represen-

tative association, the Fire OflBces Committee, and, if

approved, as a condition of a rebate from the premium

charged for the unprotected risk, should insist upon

the strict observance of regulations for the maintenance

of the appliances in good working order. Nor is it

surprising that the Fire Offices Committee should fix

this rebate with a full appreciation of the difference

between theoretical and empiric values. The charge,

however, which is brought against the Fire Offices Com-
mittee is that, after long years of use and experience,

it persists in ignoring all evidence of protective value,

and continues to demand from the owners of protected

premises premiums which bear no sort of relation to the

diminished loss ratio of their risks.

It would have been helpful, in considering the genuine-

ness of this grievance, to have been able to turn to

official statistics showing the exact protective value of

the various appliances to which the Fire Offices Com-
mittee has, from time to time, granted its imprimatur.

Had the Committee been keenly desirous of promoting

the development of the science of fire prevention, one

suspects -that it would have found a way to keep records

of this nature. Rather regrettably, however, the Fire

Offices Committee has always taken up the position that

the compilation of statistics of this kind forms no part

of its duty to the public. It is fortunate, therefore,

that as regards automatic fire alarms, probably the most

scientific of all preventive devices, such records exist.

It is now a quarter of a century since the first auto-

matic fire alarm came upon the market. It is a reason-

able estimate that, at the present time, property to the

'

value of over £100,000,000 is under protection by

some form of automatic fire alarm in the United King-

dom alone. Of this amount, £46,000,000 is protected

by alarms which are periodically tested and examined

under contract. It is only in respect of the latter class

that statistics are available. These records show that

the gross premiums received from 1911 to the end of

1920 amount approximately to £1.420.000, and that

out of the above premiums the fire insurance companies

have only been called upon to pay as fire losses an

approximate sum of £40,000, equivalent to a loss ratio

of 2.83 per cent, of the fire premiums.

In the earlier years of automatic fire alarms it was

customary for the tariff companies to explain their re-

fusal to reduce their rates by declaring that sufficient
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time had not elapsed to enable the taw of average to

operate, but the passing of years has made this conten-

tion less plausible, and to-daj' it can no longer be re-

garded as valid. Of course, it may be asked why an
insurance company should not be permitted to charge
what rates it pleases. Has not a disgruntled trader the

option to take his business elsewhere if he is not satis-

fied? The reply the trader makes is that the tariff

companies have to-day obtained a practical monopoly
in insurance matters—at any rate, so far as the placing
of the larger risks is concerned. This position has been
reached partly by the action of the Legislature, which
by the Assurance Companies Act, IDO'J, imposed
restricted conditions on the formation of new insurance
companies, partly by the elimination of non-tarifi com-
petition by the calculated policy of purchase and absorp-
lion of the smaller companies, and partly as a result

of the natural growth of the tariff ring. Certainly it

has to be conceded that competition is no longer the

factor it once was in the regulation of insurance rates.

It must be borne in mind that the installation of an
automatic fire alarm costs a good deal of money. It

involves the whole of the premises being wired and
fitted with sensitive instruments which notifv an}' sud-
den accession of heat. There has to be a line running
through the streets and connecting the building with
the fire station. This installation has to be inspected
and tested periodically to prove that it is in perfect
working order. The trader who is anxious, at all costs,

to avoid fire has not only to bear the expense of instal-

ling the alarm, but has in addition to pay the Post-

master-General's charges and the cost of inspection and
maintenance. It must be admitted that he has a legiti-

mate ground for complaint if he has to pay a premium
fixed without reference to the material improvement he
effects, at liis own cost, in the fire hazard of his property.
The State has always accepted the principle that the

public has the right to be safeguarded against arbitrary
demands of monopolies or practical monopolies. This
principle is in operation to-day as regards the rates

charged for carriage by the railway companies. The
Royal Commission which will shortly sit will have to
consider whether the time has not come to provide the

public with similar protection as regards insurance
rates. In the case of the railways, the maximum rates

are fixed in the first place in consultation with the Board
of Trade. No railway company can increase a rati

without giving notice to the Board of Trade of iln

desired variation. If a trader complains, it rests with

the railway company to prove that the increase is reason

able. The Commissioners appointed under the Kailwav
and Canal Traffic Acts have jurisdiction to hear and
determine any such complaint, but only after the coni-

plaint has been made in the first instance to and irm-

sidered by the Board of Trade. In incjuiring into iln

complaint the Commissioners are entitled to consider

all circumstances which can fairly be said to show-

reasonableness or the reverse.

Why should not similar protection be afforded the

public as regards insurance rates? It is asking ton

much of human nature to expect a purely commercial
undertaking such as an insurance company to hold iIj'

Imlance level when its interests and the interests i.i

llie public are in direct conflict. It is difficult to !>cc

what answer the insurance companies have to the de-

mand that the grievances of traders and others shouM
be made the subject of a reference to the Board of Trade,

and, failing an amicable adjustment, should be sub-

mitted in the last resort to an independent tribunal for

determination.

The Royal Commission has ample powers under the

terms of its reference to report in favour of the Legisla-

ture's providing safeguards of this nature. One of the

objects of the inquiry is to consider how the annual
loss to the community from fire, amounting to about
iilO.OOO.OOO per year, can be reduced. If the evidence

submitted to the Commissioners justifies them in finding

that the cure lies in the adoption of scientific methods
of fire prevention, and that this remedy is held back by
the refusal of the tariff companies to bring their rat^s

into sympathetic relation with the loss ratio of the pro-

tected risks, one may reasonably expect that the Legisla-

ture will take steps to impose some measure of statutory

control on insurance companies. The form of that

control will, it may be hoped, follow the precedent

already established in the case of railway companies.

THE BRITISH ELECTRICAL AND ALLIED MANUFACTURERS' ASSOCIATION (INC.).

Operations duriiig 1 920.

Mr. \\'. O. Smith's Eeview of the Sitdatiok.

The annual meeting of the B.E..\.M.A. was held at the Con-
naught Kooms on March 17th. Mr. W. O. Smith (Elliott

Bros. (Londou), Ltd.), chairman of the Association, presided
over a good attendance of members. From ttie report olficially

provided, we learn that the chairman proposed, and Mr.
Nalder seconded, the adoption of the statement of accounts,
which, aft«r the chau-man had examined and explained the
items in detail, was unanimously carried.

In proposing the adoption of the annual report, Mr. Smith
said that when they met at last year's annual meeting they
were hopeful as to the future, for after the prolonged strike

of the moulders, which adversely affected every manufacturer,
a settlement had lately been arrived at, and they were again

,
busy clearing off arrears of work which had accumulated
during the strike, and making plans for the future. They had
abready begun to think that their troubles were really over,

and saw before them a vista of renewed manufactiu-ing activi-

ties which were to compensate them for all the hardships
endured dm'ing the war jjeriod. He thought that nobody
could deny that the electrical industry, as a whole, was to-day
faced with a more dilBcult position than, perhaps, at any pre-

vious epoch of its existence, and there did not appear to be
much definite sign of improvement at present. Export busi-

ness, especially, was at a low ebb, for how could they compete
with their late enemies, the Germans, when the German could
afford, largely owing to the Exchange, to .sell their wares in

other countries at something like one-halt of the prices of

British manufacturers'? He dared say most of their members
had experienced this difficulty iu some shape or form, and,
therefore, he did not propose to enlarge on it in any way. The
tone of the Stock Exchange was one of the best indications of

the state of trade of this country. It had been depressing for

some time past to look at the daily quotations, and to see that

the values of nearly all securities had been dwindling and

.sliding in the downward du-ection. It was perfectly true
that tor the last week there had been an improvement, but
they were told by exi)erts that this was only temporary, and
that bottom had not even yet been reached. Let them hope
they might be wrong. The tall m values had been especially
heavy in all industrials dealing with engineering, and it was to
be feared that until there was some stability in exchange
established by international agreement, and protection against
the stream of cheap foreign imports, the British manufacturers
would be at a great disadvantage, and our late enemies would
win back in commerce that which they lost in war.
He wondered if members present read carefully the speeches

of the chairmen of the leading British banks at the recent
general meetings. He cited the banks because they had
connections with all the manufacturing concerns in this

country, and, therefore, had a knowledge of all branches of

ti'ade. The speeches were quite interesting reading, although
there was a strong vein of pessimism in evidence in all of

them. The chairmen did not all agree as to the cause of the
present position. One appeared to attribute it to E.P.D.,
another to instability of exchange another to restriction of

output by workpeople, another to the large increase in wages,
and 3'et another to extravagance and unfair treatment on the

part of the Government. It seemed to him, however, that

no one of these causes alone could be the reason of the trouble,

but rather the cumulative effect of these and other causes,

such, for instance, as the unsettled condition of the coal

mining industry, on which the prosperity of this country
depended to so large an extent, and further, to the fact that

after the strain of the war, and the anxieties of that period,

there followed a period of exhaustion and inaction, from which
we had not, even up to the present, quite recovered. In his

view, before the country generally and the electrical industry

in particular, could be brought up to a state of efficiency again,

harmonious working between employer and employed was
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an absolute essential. The employer must pay a fair and
reasonable wage, and the empJoyea must be prepared to give
a full day's work lor a lull days pay, and must also realise

that the excessive wages which the employed extracted,
directly or indirectly, Irom the (jovernmeut m time of emer-
gency, could not be coutmued now that the industries had
reverted to private enterprise, and severe competition had
to be met. it was up to ttie workpeople to decide whether
they wished to be employed or unemployed; it' they insisted on
extractmg the last penny irom the emiJloyer, only unemploy-
ment could result. Ihere was no doubt that unemployment
was still on the increase at the present time. Fi'om the news-
papers it appeared that the workpeople in some industries
were beginning to see the effect of excessive wages, and were
themselves approaching the employers with oilers of reduc-

,
tion, rather than ftnd themselves out of work. Ihat, if true,
was an encouraging sign.

No doubt the members of this Association would have learned
with pleasure that the hl'e of E.P.D. was ebbing fast—and there
was not likely to be any mourning over its departure. Mr.
Smith then asked what they, as an association, could do to

meet the present situation. " It seems to me," he said, " that
never before has there been such a need in the electrical and
alUed industry for co-operation. Although we may compete in

friendly rivalry in our own country, let us present a solid

front to the enemy, even if we have to make sacrifices for

the moment; let us not think and act as individuals only.

but rather as an association whose common aim is that of

the good of the industry and its members in bringing back
trade to this country."
Referring to the matter of transport, the report showed that

it had largely occupied the attention of their Ti-affic Com-
mittee during the year, and now the Ministry of Transport
was to be abolished. That did not. however, mean that any
of the problems dealt with would disappear, or that the
labours of the committee had been so much time wasted.
The problems still remained to be solved and fought out,

and it mattered little whether the party dealing with the
matter in future were Sir Eric Geddes or the Railway Depart-
ment of the Board of Trade. Their efforts must not be relaxed,

and the committee would still continue its labours in the

interests of the Association.

The chairman said that dm-ing the year a very large number
of sectional committee meetings had been held, and he
thanked the members of them for their work : he also, in

conclusion, refeiTed to the efficient service rendered by the

large staff employed under the able guidance of the diiector.

Mr. Dunlop.
The report was passed unanimously, after which the chair-

man announced the election of the following members to

fill the five vacancies in the Council for 1921 :
—

Belliss & Morcom, .Ltd.

Cole, Marchent & Morley, Ltd.

Elliott Bros. (London), Ltd.

Ferranti. Ltd.

Mather & Piatt, Ltd.

Messrs. Price, Waterhouse & Co. were re-elected auditors

for the year.

The Retort of the Council.

The following are extracts from the report for the year
1920, adopted by the meeting :

—
The Association is still steadily pursuing its objects and

enjoying the full confidence and loyal support of its members.
" The business year of 1920 affords little occasion for favour-

able comment; for it was not very old before the numerous
inquiries for engineering machinery from all overseas markets
with which it opened began to change to complaints, and
members to encounter difficulties.

" The taking of an order imphes the giving of a date, more
«r less fixed, for its delivery, and that was by no means an
easy matter with shops full of unexecuted home work accumu-
lated from a five months' moulders' strike, general labour
unsettlement, and shortages of all raw materials. The taking
of an order also involves the giving of a price, more or less

fixed. Your Association was one of the worst involuntary
sufferers under a device invented elsewhere for avoiding strict

definition in this matter, namely, the price-adjustment clause.

which was rendered necessary by the extreme buoyancy of

costs of labour and raw materials. As soon as the clause
proved to be an added discouragement to buyers, who began
to seek elsewhere for firm deliveries and prices, your Council,
after conferences with other trade associations, discounten-
anced its use after January 1st, 1921.

" Probably the most discouraging of all the features which
1920 presented was the alarming discovery that Europe was
in the position of the " poor man," and that the British manu-
facturer, burdened with the heaviest taxation per head of

population in the world, was unable to help him to help
himself. The Brussels Conference having accomplished little

of practical value, the Government is. at the time of going
to press, with the advice of experts in banking and insurance,
endeavouring to apply palliatives in the form of credit schemes
to enable the " poor man " to do business and to deflate his
currencies; and, in the form of Parliamentary Bills for the
regulation of imports, to prevent his becoming a further
danger to oiu- own industries. How these things will work
out the present Parliamentary session alone will show. Mean-
time, the world generally and labour in particular are being

again schooled in the commonplace lesson that one cannot get

something out of nothing, and that more strenuous work and
higher effective production for lower rewards are the inevit-

able results of war."
During the year the Export Cornmittee have had the ad-

vantage of visits from Trade Commissioners and .pthers from
overseas, all of whom gave valuable and interesting accounts
of the trade position and possibilities in their respective

territories.

As the outcome of the application of the Overseas Com-
mittees for extended powers, a new Draft Constitution was
drawn up and has been adopted with variations in different

parts of the world.

Members of the Association were thereupon invited to make
nominations to the Overseas Committees under the new coji-

stitutions, and it is believed that they have thus been materi-
ally strengthened for work in their respective territories, and
that good results will be forthcoming.
The preparation of the proposed BE.\MA Code has made

good progress during the year, and the signing of contracts for

its production now awaits only the settlement of certain ques-

tions of copyright and patent right.

During the year the Education Committee settled the terms
of the studentships and scholarships offered by the turbine and
turbo-generator sections of the Association for the study of

problems of research relating to turbines and turbine-driven

generators, and these were duly published. The object of

these scholarships is to encourage technically trained students

to fit themselves for posts on the higher staff's of engineering
concerns and research institutions. Procedure has also been
settled for receiving into British works properly qualified

student apprentices offered by overseas Governments and edu-
cational institutions. During the latter part of the year,

twelve students nominated by the Egyptian Government were
so placed.

The Electrical Research Committee obtained its incorpora-

tion during the year under the title of the British Electrical

and Allied Industries Research Association.* The last report

of progress (September 30th, 1920) shows that there were 87

technical reports in preparation. Amongst other researches

taken over are those on the corrosion of condenser tubes

(carried out jointly with the Institute of Metals), the special

BE-^MA research into the most suitable materials for turbine

blades, and the research (conducted jointly with the Institution

of Mechanical Engineers) into the proper proportions of turbine

nozzles.

With regard to standardisation, the old system under which
the first steps towards the making of a specification were taken

by the B.E.S.A., has been reversed ; the preliminary work of

preparina drafts on electrical subjects is now usually done
by the BEAM.^.. For dealing more effectively with the work
of standardisation, several sections have set up permanent
technical committees which draft specifications to form bases

on which the B.E.S.A. will build the final texts.

In addition to public business of this kind, the sections, by
their technical committees, have done much useful work on
the domestic side. Thus, the switchcear section has prepared

a revised edition of its purchasing specification. Slate Panels

and Slabs, and. in collaboration with the insulations section,

has standardised a complete line of moulded insulatinc bushes
for use in switchgear and allied work. Tlie industrial instru-

ment section has also, in collaboration with the switchgear

and meter sections, drafted standard drilling cenh-es for the

ends of instrument and meter shunts. These standards will

be embodied in future editions of the A.ssociation's rules.

The stationarv and portable accumulator sections have stan-

dardised the relative capacities of batteries at all rates of dis-

charge, together with final voltages. Standaj-d curves have
been plotted, and these have been accepted by Government
departments and other larae buyers, and the curve for portable

accumulators has been adopted as standard British practice

by the Society of Motor Manufacturers and Traders.

The Standardisation Committee has made recommendations
to the turbo-generator section on methods of declaring the

efficiency and standard overloads of turbo-alteraators; to the

rotary converter section on the permis.sible ripples in the d.c.

voltage of rotary converters, having special reference to the

possible disturbance produced in telephone circuits; and to

the gas and oil engine section on cyclic speed irregularity in

its relation to parallel running of synchronous machines. The
Committee has now under review a revision of the B.E.S.A.
publication. No. 72/1917, Electrical Machinery, and it is anti-

cipated that the observations of members of the Committee
during their recent visits to America will have an important
bearing on that work.
The Traffic Committee have had a very busy year in the

preparation of evidence and recommendations for and in

appearances before the Rates AdvLsory Committee, either

through their own witnesses or by counsel engaged by the

Federation of British Industries on behalf of their constituent

associations. We Quote the report at length on this subject :
—

" It will be recalled that the Minister of Transport, shortly

after assuming office, set up this committee (Sec. 21 of the Act)

to advise him as to how he should meet the annually recur-

ring deficit of several millions on British railway working:

and that, as a consequence, goods rates were raised 112 per

cent, above pre-war figures and pas.senger rates 75 per cent.

No long time passed before the Minister found himself obliged

• Elec. Rev., December 17th, 1920, p- 797,.
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to call for further advice as to (1) the principles which should
govern the hxing of rates and charges; ('2) the classihcation of
merchandise, and the particular rates and charges to be im-
posed; and other matters.

ihe iiates Advjsory Committee have now issued their
report (Cmd. 1,098) on the first portion of their reference, viz.,

Ihe principles which should govern the fixing of rates, &c.

;

and your (council note with satisfaction that they adopt certain
principles which form part of your committee's recommenda-
tions, e.g., (a) That a trader should pay only for services
renilered by the railway companies for either station-to-station
or private-siding traffic, (fc) That rates should be computed
on the basis of continuous mileage when the transit is over the
lines of more than one railway company, and should be based
on the cumulative ' principle, and that the quantity con-
stituting a con.signment should be taken into consideration,
(c) That all rates should be disintegrated, showing what is

included for conveyance, service terminals, station terminals,
and any other services rendered, {d) That the general railway
classification should be revised and brought into harmony
with present-day practice.

" At the time of going to press, the Rates Advisory Com-
mittee were taking evidence on the second part of their refer-
ence, viz., the classification of merchandise traffic and the
particular rates, charges, &c., thereon, and the railway com-
panies have proposed revisions which, if adopted, would place
many electrical articles in a higher class than hitherto. More-
over, the mileage scale of chai-ges. hitherto enjoyed by steam
and gas engines and certain other machinery, would be
abolished, which means that such articles would be penalised
with the heavy-weight surcharge for pieces exceeding ten
tons.

' It will be necessary strenuously to oppose these amend-
ments to the classification, and your Tralfic Committee have
prepared rebutting evidence and will argue for a lower classi-

hcation than hitherto on certain items. They will also press
for the abolition or reduction of the heavy-weight surcharges
on the grounds, inter alia, that, with the exception of the
actual conveyance, the trader usually performs all the other
services, such as loading, unloading, &c., in this connection.

" Your council issued on April '27th a memorandum pre-
pared by your Committee for the guidance of members in
dealing with the increased rates and charges put into operation
on the interim recommendations of the Rates Advisory Com-
mittee ; and it w'as evident from the replies received from
members that this served a very useful purpose and enabled-
members to check the accounts of the railway companies,
which at that time were not prepared upon any uniform plan.

Your Committee have also advised members from time
to time on charges for special trucks, the proper classification
of various items, loss or damage in transit, demm-rage, con-
signment notes, &c."
Legal business on conditions arising during the year was

practically normal, the money value of such contracts as called
for expert advice being about three-quarters of a million ster-
ling, most of them being settled without friction of any kind
and to the satisfaction of purchasers.
The I.E.E. Joint Committee of Revision referred to in the

last report began work on the amendments proposed by
the Association to the text of the model conditions, and ac-
cepted most of them. The just counterpoise of the buying and
selhng interests on the committee, however, resulted in the
production of several amendments by the former, which has
delayed the issue of the report. Negotiations are .proceeding
with Government departments as to their adoption of standard
forms of conditions, the main point of difficulty being the
arbitration clause.

The British Electrical Development Association reports a
steadily increasing membership. This now includes 102 muni-
cipalities and 25 supply and power companies. Members are
strongly recommended to acquaint the secretary of the E.D.A.
with any new devices and developments in their branch of

*

industry, so that the public may be kept alive to the best and
latest practice in electrical science. Direct advertising on
behalf of individual members does not form any part of the
functions of the E.D.A.
The report contains particulars of additions made to the

BEAMA list of publications during the year.
The standing rule of the Association which barred members

from incurring the expense of exhibiting at shows not sanc-
tioned by the Council, came under consideration during 1920
in response to representations by certain northern members
that they suffered hardship under its operation. The rule was.
after due consideration, modified so as to apply to electrical
exhibitions only, and the modified suspension dates so as to
terminate on December 31st. 1921. It follows that all mem-
bers are free to accept an invitation to exhibit at any exhibi-
tion which is not wholly or mainly electrical until that tJite

w-ithout the sanction of the Council. Owing to difficulties in
obtaining the required space, a date has not yet been settled
for the holding of the next BF,.'\MA exhibition.
The Council regard the holdinc of an annual dinner by the
Association as a matter of expediency to which no element of
indispensability necessarily attaches; and. after consideration
of the general situation, have decided that it may very well
be dispensed with this year.

" Thanks to the liberality of members, your Association's
subscription list is in a very satisfactory state. The increase
of the maximum subscription (from £250 to f.500) decided

upon in 1919, was found inadequate to meet the increased
expenditure, and your Council last year again raised the maxi-
mum subscription (from i';J0O to .ti.OOO), and altered the rate
of assessed subscriptions from 2s. tid. per cent, of wages paid
t-o 5s. per cent., the minimum (ilO) remaining as betore.
The new rates came into force on October 1st, 11120, and the
manner in which members have met the call, and the fact
that several members liable in the minimum subscription only
have voluntarily doubled it, are excellent testimony to their
appreciation of the work accomplished by your Association."

The Council announce the creation of a fund (a) to meet
applications for financial support from other organisations in
the electrical and allied industries engaged in a mutual effort
to develop them in all branches in the United Kingdom; (6)
to assist, in particular, the Electrical Development Association
in its work ; and (c) to support financially the Electrical Re-
search Association and the British Engineering Standards Asso-
ciation. This electrical and allied industries development fund
i.s under the control of a financial board representing the con-
tributing sections who act in co-operation with the Council.
An instrument transformer section was constituted during

the year, and has made a promising start.

The Association maintains close working relations with the
Institution of Electrical Engineers and other bodies.
The system of tendering embodied in the cross-tendering

agreements continues to find, favour among members, but has
not been extended.
The number of members on the register of your Association

at the end of the year was 224. Fourteen members were
admitted to membership during that period and 15 resigned,
due in many cases to amalgamation, reconstruction, or dissolu-
tion.

EXCITATION AND FIELD TEMPERATURE
INDICATORS.

Two New Electrical Instkumekts.

The development of electric ship propulsion has emphasised
the need for some new electrical instruments, two of which
have been developed and are in use on the U.S.S. New
Mexico, S.S. Eclipse, and the S.S. Cuba; they are known
as excitation and field-temperature indicators, and are
described in the February, ly'ii, issue of the General Electric
Review, from which we abstract the following details and
illustrations.

The excitation indicator shows the operator when the cor-

rect value of the alternator-field excitation is being main-
tained and whether it must be raised or lowered. It also in-

dicates whether the motor and alternator are operating on
the stable or unstable side of their combined characteristics,
i.e., wliether the motor is " in or out of step " with the alter-

nator, and the instrument can be used regardless of whether
the motor is an induction or synchronous machine; in the
latter case, however, the motor-field excitation should be
varied together with the alternator field so as not to change
the line power factor.

Fig. 1 shows the coimections of the indicator to the Unes
lietween the alternator and the motor. There are current and
potential elements, the vanes of the two elements being con-
nected to a common movable shaft in such a way that when
the stationary coils are excited, the torques produced in the
vanes are opposite. Since there is no spring acting on the
moving parts, the position taken by the shaft to which the
pointer is attached depends only on the ratio of currents in
the stationary coils of the two elements. The current element
is connected directly to a current transformer in the line

l>etween alternator and motor. TTie potential element is con-
nected in series with a high reactance x and then to a poten-
tial transformer as shown in fig. 1. Thus the current in the
potential coil is directly proportional to line voltage, and on
account of the reactance x it is inversely proportional to the
frequency of the line voltage. Therefore, the position of the
pointer depends on line voltage divided by line amperes and
line frequency.
As a rult; there is little satui'ation in an alternator when

it is loaded up to maximum output with any value of field

excitation that can be maintained continuously, since due to

the regulation the line voltage will be below- normal. If the
line current, power-factor, and excitation are kept constant,
then the line voltage and kilowatts output will vary directly as

the frequency, from which it follows that the above-mentioned
ratio is constant when the alternator is loaded up to maxi-
mum kilowatts output at a given pow-er-factor regardless of

what the speed of the alternator or its field excitation may be.

it being understood that the field excitation is not higher than
can be maintained continuously.

Therefore, since the position of the pointer of the excita

tion indicator depends on the same fraction, this position is

always the same when the alternator is operating at its maxi-
mum kilowatts outnut regardless of excitation or speed. If

at ^constant load the alternator is operating at its maximum
ouflrht and if the field excitation is then increased, the line

volt-age will increase and the line amperes will decrease

causing the excitation indicator pointer to move ; while if the

field excitation is decreased, the indicator pointer will move
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in the opposite direction. Thus the position of the pointer

indicates whether the alternator is operating on the maxi-

mum of its output curve, whether it is on the stable side, or

whether it is on the unstable side, that is, on the side where

an increase in Une current gives a decrease in kilowatts. This

decrease in kilowatts output is due to the fact that the voltage

decreases at a greater rate than the current increases.

In the case of electric ship propulsion equipment, the alter-

nator cannot hold the driving motor in step when operating

on the unstable side of its output curve regardless of whether

the motor is an induction or a synchronous motor, and if the

motor is out of step it will pull the alternator over on the

unstable side. Therefore, w^hen the pointer of the excitation

indicator shows that the alternator is operated on the unstable

part of its characteristic, the motor is out of step and should

be brought into st€p.

To run at the highest economy and with least heating of the

alternator field, the alternator-field excitation should be kept

as low as will hold the motor in step; in other words, the

alt-ernator should operate as near the maximum of its output

characteristic as the variations in propeller load will allow.

6
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periods. If, however, the cable is stripped of its armour, the
losses are greater in each case ('25 and 5U periods), but are
still considerably less with 5U periods than with 25 periods.

It is. no doubt, very difficult to separat-e the loss due to

the rotating held from that due to the pulsation of the cur-

rent, but the fact that with 3-phase currents the losses in

unarmoured cables are in each case considerably greater than
those in armouxed cables, coupled with the fact that with
single-pliase currents in the same cables the losses in armoured
cables—particularly at 50 periods—are enormously greater than
in unarmoured cables, proves to my mind conclusively that

the farst-mentioned (i.e., the loss with 3-phase currents) is a
loss caused by the rotating held, while the second mentioned
(i.e., the loss due to single-phase currents) is a loss due to

the pulsating held.

The above assumption of the loss duo to the rotating field

is, I think, further borne out by the fact of the losses due
to this cause being considerably less at 50 periods than at

25 periods. If we think of the lead sheathing as being a

closed secondary circuit, and consider, for example, that in

the case of 25 periods a magnet having a given strength is

rotated inside that closed circuit, there w'ill be a certain

reduction of the held due to that magnet by the reaction of

the 25-period eddy currents induced in the lead .sheathing.

If, now, we rotate a magnet of exactly equal strength at

double the speed, the eddy currents would tend—for unre-
duced field—to cancel the flux due to the magnet with double
the force that they did in the first case, and the resultant
of the action and reaction would be a considerably reduced
field with consequently reduced loss. If the speed of rotation
were infinite there would be no field at all, and no loss.

The fact that, with an armoured cable and with three-phase
currents, the loss is less than with an unarmoured cable can,

I think, be explained on the assumption that when there is

no armouring the rotating field is more or less concentrated
on a diameter of the cable, and that the lines of flux pass
through the lead sheathing normal to the surface of the
same, whereas, when there is a steel wire armouring, two
parallel magnetic return paths are formed, closely contiguous
to the copper cores, and the lines of flux no longer enter the

lead sheathing normal to the surface, but they branch away
from the diametral line in both directions, and pass through
the lead sheathing at quite an easy slope^ corresponding more
nearly to that which obtains when a single-phase pulsation
takes place from a centrally situated core.

I regret that at this time I cannot give details of any of the
tests, as to do so w-ould be to take up too much of your
valuable space, and would interfere with other w'ork which
I am engaged upon, but I hope later to be in a position to

contribute these tests to the Institution files.

The whole of the argument in Mr. Morton's letter is on the
basis of proving that the losses due to single-phase currents
with unarmoured cables at 25 periods are negligible, and as

I am virtually in agreement w"ith him on this point, I will

not attempt to controvert his arguments. I may say that
when the " Buried Cables Report " came out I compared one
or two observations with the figures which I possessed, and
that where the buried cables were not tested in ducts, but in

the open, the results seemed to agree pretty closely. I have
not, however, looked again at these lately, but will do so at

an early date.

A. M. Taylor,
Hon. Major, S.O.2., ir.B..4.iV/.

J^irmingham.
April 6th, 1921.

Power Installations.

With reference to the inquiry by " Interested," on page
379, in the Electrical Review dated March 25th, 1921, I would
recommend " Machinery's Handbook," price 28s., obtainable
from the Machinery Publishmg Co., Ltd., 52, Chancery Lane,
W.C. 2.

This gives the h.p. required for most kinds of machine tools,

&c., and the types of motors used, from data collected by the
Westinghouse Electric & Manufacturing Co., as well as a
number of formulae which are used in general practice.

Alec. Kur.
South Tankerton.

April 6th. 1921.

[We may add that similar data are given in " Electricity
for Everybody," by R. Borlase Matthews, Electrical Press.
Ltd., price 5s. net. and " Electricity in Factories and Work-
shops," by A. P. Haslam, Cro.sby Ijockwood, price 7s. 6d. net.

—EiDS. Elec. Rev.]

Payment According to Ability.

Referring to " Broad Minded's " letter in your current issue,

one is tempted to wonder whether the word " experience
"

counts at all. In the first place, do all people agree that 50
per cent, of new ideas, &c., emanate from the technical
colleges? I do not wish to run down colleges, having a high
opinion of the training I have received through them, but
in my brief experience I have found that practice makes
perfect. It is impossible for a man to be as experienced at
31 years of age as a man at 40, given equal intelligence.

Indeed, according to the view of " Broad Minded," a man
is better without any practical experience gained during

ordinary work, than a man who has devoted years of study,
&c., in negotiating difficulties met with in the course of his
work, which argument will not hold water. Why do all

chiefs of firms advertise for men of experience if younger
men without any would do? Regarding the statement " If
there was a little less cant amongst British workmen," I fail

to sec its application. I have had charge of plenty of " British
w'orkmen," and consider them very good material to help
build up our " old country."
In conclusion. 1 quite agree that everyone requires a livmg,

but would also add that everyone must start at the bottom
of the ladder.

Experience.
April 0th. 1921.

Your correspondent " A Regular Reader " seems to haVe
missed the point in my question: " Who was the betteir

man? " He admijfc that I was; yet my first employer evi-
dently thought differently, and under such a scheme as " A
Regular Pleader " suggests would have paid me less than the
other man. He further states that he does not care whether
a man is married and has children or not. Just .so; he would
treat him as a mere machine for producing profits. This
attitude on the part of a section ot employers, backed by
such men as " \ Regular Reader," is responsible to a great
extent for the prevailing industrial discontent and the spread
of such pernicious doctrines as Bolshevism and Communism.
He further states that I failed to pass my test through want
of experience. Yes, I grant that, though not through lack of

ability, as I think I proved. He, however, says: "Payment
according to abiUty." Ability and experience are not synony-
mous terms.
To put " fear of unemployment " down as utter nonsense

is a very convenient way of disposing of the argument, bni

it is a very real cause of k)w production, as any electrical cmi
tractor knows to his cost when trade is slack. A man can do
his work quickly and well, but there is a limit beyond which
he can only increase quantity at the expense of quality. .\

foreman or manager may. though not invariably, know wlm
is his best man, but may nut recognise the fact. His l)i>i

man may be an even better man than himseh. in which casr

jealousy, mutual or otherwise, would probably take a part.

The best workman as regards skill and output per hour may
be the most unreliable timekeeper. The best man is more
likely to resent criticism, thereby putting himself out of

favour. Then there is a grievance in many a shop over the
foreman's relatives. Lots of influences are at work besides a
man's efficiency. One has to deal with things as they are,

not as they should be. Your correspondent .seems to think
he has to deal with machines in.stead of men. He should
have stated " Payment by results " instead of " Payment
according to abihty." Payment by results would undoubtedly
increase production, but the majority of workmen object to it.

Why? Simply because experience has taught them that when
earnings have reached a high level employers have attempted,
sometimes successfully, to cut rates, even though the propor-

tion of standing charges to unit of output has gone in their

favour. The result is that the men have lost confidence in

their employers. Restore that confidence and we shall be well

on the way to higher production, whether payment be by
results or by time.

Another Regular Reader.
April nth. 1921.

A Peculiar Phenomenon.

I am very interested in a letter entitled " A Peculiar

Phenomenon " in your current issue, which deals with the

luminous blue-grey glow caused when fingering a small dry
metal-filament bulb. I have recently noticed this in connec-

tion with a 4-volt m.f. lamp, and shall be glad if some other

reader can give some elucidation.

F. Ainsley Cook.
Newcastle-on-Tyne

.

.'lpr(7 9th, 1921.

Wiring Ferro^concrete Factories.

One would have thought tha,t'the" object that " Phase " and
myself had in view when writing our letters had been suffi-

ciently explained and endorsed by the Editors' note on the
" Pi-eedom of the Press " in the issue of the 1st inst.

Cannot " Two Phase " understand that if Mr. Brooking
had written courteously explaining to what extent C.T.S. was
suitable for use in ferro-concrete factories, we should all have

been obliged to him. and still more so if this were supported

by the recommendations of unbiased users, of whom I pre-

sume " Two Phase " to be one?
The difference between the possibility of using a certain

system in a particular case and the fact of its being the most
suitable does not seem to be properly appreciated by Mr.
Brooking or " Two Phase."
The choice of a system of wiring for particular circumstances

must be a matter for the judgment of those concerned, and it

is exceedingly improbable that any one system will be the most
suitable for every case.

In the particular industry in which I am engaged, one in

which there ii considerable fire risk, I am so far convinced

that V.I.R. wire in heavy gauge weldless screwed conduit is

the safest svstem, and in certain districts the use of this sys-
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Ihiii is laiil down as u condition for passing buildings (electri

i-ally )ij4hl'''l) lor this purpose.
liK- i.'\|ioiients of C.X.S. should remember that they virtually

rek-gatc all other systems to the scrap heap, and consequently
should be prepared for a little criticism themselves.
Now, I think our good Editors will agree that it is time we

got back to the origmal subject of this correspondence—viz.,

the best form of wiring for terro-concrete factories, and gave
our original " Inquirer " the fair play which "' Two Phase

"

(]uite rightly holds so r.^ar.

A. C. Purday.
Croydon.

AiJi-il nth, I'JJl.

As the contractor for the 230 houses mentioned in this corre-

spondence, 1 would like to say something about my experience
with regard to.C.T.S.
At first. I admit, I did not jump at it, as I never like risk-

ing my reputation on a comparatively new and at that time
unproved system. I was, however, forced into using it for a
fau-ly big job, because C.T.S. was specified, and I then found
out some of its advantages, namely, ease of erection and few-
ness of tools required.
One of your correspondents asks what C.T.S. is unsuitable

for. At one time I should base put a fairly long list forward
with regard to this, but now I find it difficult to think of
anything, in view of the large number of varied conditions
under which I have used it.

I ilo not think it would be commercially suitable for under-
ground mains.

I, however, look forward to learning of any defects, as my
experience of C.T.S. may be limited compared with the ex-
perience of others.

per in-ii Harry Rogers.
J. B. ilOBFRTSON.

Wiirrington.
Apnfnih. 11>21.

Your correspondents all seem to strike the wrong note, and
Mr. Brooking, although quite right in his threat re legal pro-

ceedings, would have maue his point much better if instead he
had emphasised the fact that the correspondent did not know
the subject he was writing about. V\e hold no brief lor C.T.S.
cable, v\ith the exception that we have used a great deal of this

cuble on all sorts and conditions of installations and have never
yet found it fail to do all that is claimed for it. We are sorry
and can quite feel for Mr. Brooking, for we have had to put up
with a lot of semi-libellous statements re C.T.S. cable from
people who should know better. Most of it is prejudice—for
we are a very conservative nation as regards new applications

—

and a manufacturer has no guarantee that in open column
discu.ssions a " stick-in-the-mud." ignorant of the matter at

issue, will not rush into print and undo a lot of good work.
It is really a dangerous precedent. Mr. Editor, to allow your
columns to be used at all for or against any particular manu-
facturer's commodity. If in favour, it looks like a cheap
"puff"; if against, it may be libellous, or at any rate,

unfair. We, like " Two Phase." would like to know what
job it is not suitable for. We have ini5talled it in laundries
with their excesses of water and steam, boiler houses with
tremendous heat, and refrigerators with the opposite of tem-
perature, and yet no complaints. Has our friend—who has
so much against C.T.S.—tried it under all these circum-
stances'? If so, will he let us know where it fails'? If not,

will he stop rushing into print re something he knows no-
thing about, for " a little knowledge is a dangerous thing."

London.
April ith. 19'21.

Hurlingham Electric Co.
Fred. C. Ferrier.

[The correspondence on this subject has proved very in-

teresting, and has amply demonstrated the accuracy of our
statement of April 1st (p. 40'2) :

" If the subject under discus-

sion is meritorious, the fact is sure to be brought out." Mr.
Brooking could not have wished for a finer series of tributes

to the merits of his system than it has received. Incidentally,

we may point out. as some of our correspondents do not seem
to have read " Inquirer's " letter, that he did not make any
attack upon C.T.S. wu'e, which he regarded as " ideal for some
classes of work." The question under discussion is specifically

the best method of wiring jerro-cviirretr factories, and it is a

question of considerable luipDrtancc—Ens. Elec. Eev.]

Third Harmonics.

Referring to Mr. J. B. Stansfield's letter of the 2-lth ult.,

I quite agree that the e.m.f. wave corresponding to a smooth
flux wave will not possess ripples provided it is shown as

embodying all the harmonics involved.

The e.m.f. waves shown in figs. 5 and 6 were obtained by
analysis and differentiation of the flux wave, and when
actually completing the e.m.f. wave, harmonics above the

fifth were ignored. This accounts for the rippUng of the

e.m.f. wave at the zero axis.

ir Mr. Stansfield's letter is an indication of interest in the

arlicle I shall be pleased to send him a reprint copy on receipt

of his address.
S. Austen Stigant.

Lewisham.
April oth, 19'21.

Conditions of Living and Prospects in Brazil.

Having noticed from time to time in your valued columns

inquiries relative to conditions abroad, and also noting that

many of your readers with foreign experience were obliging

enough to give help in this way, I wonder if, through the

medium of your paper, I could obtain kiformation as to the

climate from a Britisher's point of view, and the outlook of

the electrical industry in Brazil
;
particularly in the State of

Sao Paulo. Any httle knowledge gleaned will be gratefully

accepted.
Inquirer.

April oth. 1921.

[A series of articles on Brazilian conditions appeared in the

Electrical Review commencing November 10th, 1911, which

dealt very fuUv with the position at that time. The climate

is quite suitable for British immigrants (but what climate is

not'.'). We shall be pleased to receive communications on the

subject.—Eds. Elec. Rev.]

EXPORTS AND IMPORTS OF ELECTRICAL

GOODS FOR MARCH, 1921.

The trade figures for March followed very clcsely those of the

previous month. Export and import figures showed increases of

about 3'7 per cent., and 5'7 per cent, respectively, while re-exports

were reduced by approximately '-''S per cent. In the exports

section there were increases in the shipping of electrical goods and

apparatus (unenumerated), insulated wire, glow lamps, meters,

electrical machinery l(unenumerated), switchboards, and telegraph

and telephone instruments and apparatus ; other export items

showed reductions, especially arc lamps, which fell from £2,421 to

£467. Increases occurred in the value of imports of unenumerated

electrical goods, insulated wire, batteries, unenumerated electrical

machinery, and telegraph and telephone instruments and

apparatus. The re-export of meters experienced a considerable

decline, but the value of re-exported telegraph and telephone

instruments was doubled.

Values op Electrical Exports and Imports fob

March, 1921.

Exports

Electrical goods and apparatus

(unenumerated)
Insulated wire

Glow lamps
Arc lamps and parts

Batteries

Meters
Carbons

Electrical machinery :
—

Railway and tramway motors ...

Other motors and generators ...

Electrical machinery (unenu-

merated)
Switchboards (not telegraph or

telephone)

Telegraph and telephone cable

and material

:

—
Telegraph and telephone wire

and cable (not submarine)

Submarine telegraph and tele-

phone cable

Telegraph and telephone instru-

ments and apparatus
Totals...

£234,722

382.804

49,503
467

57,518

36,119

9,532

8,949

229,243

178,961

14,146

131,140

86,682

153,085

Imports.

£94,969

20,754

21,302
1,452

20,215

26,114

4.645

71,8.5:5

2,219

Re-exports

£15,447

525
11,552

27

593
86

2,144

20

184

33,739 1,890

£1,572,871 £297,262 £32,468

Preventing Insulator Breakage.— Writing in tli3

Electrical World, Mr. R. H. W. Lockyer, of Trail, B.C., says :—

A

sliding baee to allow for the expansion of heavy 'buses has put an

end to a considerable breakage of post-type insulators that had been

customary in a Canadian power company's station. A heavy

bus-bar of some length and supported rigidly on post-type

insulators was giving trouble because of the tendency of the

insulators to break off. Upon mvestigation it was found this was

due to the expansion of the 'bus when operating heavily loaded.

Many remedial schemes were thought of—such as expansion joints

in the 'bus—but no other was so effective as a post-type insulator

on a sliding base. The base consists of two separate parts, one

the brass slipper which is attached to the insulator and the other

the guide in which the slipper moves. The guide is of machined

grey cast-iron. When the 'bus changes its length no strain is put

on the insulator, as it ia free to slide with the 'bus.
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fj NEW PATENTS APPLIED FOR, 1921.

(NOT YBT PUBLIBBBD.)

Compiled expressly tor this journal by Messrs. Sefton-Jonbs, O'Dell aki
SisrHSNS. Chartered Patenl Ajjenls, 285, High Holborn, London, W.C. 1.

xtension0,216. " Elcclric li,

March 29th.
9,212. " Electrical

Cox, Midland Electi

March 29th.
il,27ti. " Movable point lor overhead run-wayi

K. Amy and E. F. On

bulion fuse-boards, fuse-boxes, &c.*' W. G.
Manufacturing Co., Ltd., and H. E. Suthcrla

H. Morley and \V. 'Ic
March 29th

9,294. '• Electric switches." J. Murray. March 29th.

9,31S. " Automatic electric heating device for glass furnaces." L.
Uruner and W. G, Clark. March 29th. (United States, March 29th, 1920

9,322. " Electric dry battery cells." A, Aron. March 29th. (G

h 29th.
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DIVIDED COUNSELS.

With the sudden decision of the railwaymen and trans-

jiort workers to withdraw their active support from
tlieir allies and to abandon their intention to brino-

about a "general strike" on Friday last, the crisis of

the situation was passed. " Various reasons have been

assigned for their action, none of which, in all pro-

bability, was the only factor involved. The excuse

officially put forward was that the miners ought to have

agreed to reopen negotiations, on the lines accepted by
their spokesman, Mr. Hodges, and this was undoubtedly

true; but the discovery that half the members of the

railway and transport unions would ignore the call as

certainly exerted a powerful influence upon the atti-

tude of their leaders, who perceived that a gigantic

fiasco was imminent and hastily chose what was, from
their point of view, the lesser evil, but was in fact, to

the nation .as a whole, an unmixed good. Once the

strike had commenced it would have been tenfold as

difficult to call a halt, and immense injury would have

been inflicted upon the nation's interests both at home
and abroad—while the remoter consequences might have
been of the utmost gravitj'.

The leaders of the miners' allies showed a remarkable
and lamentable dullness of perception if indeed they

failed to realise what was common knowledge outside

their councils—that striking with the object of com-

pelling Parliament to grant a subsidy to others was a

highly unpopular proposition, both from a constitutional

and from a personal point of view. No one will accuse

the railwaymen and transport workers of deliberate dis-

loyalty or of a desire to upset the constitution, and the

former, at any rate, at present are not nursing any
grievance on the score of wages ; hence the proposal to

strike—on altruistic grounds—was distasteful to them.

To strike in the face of public opinion and with their

own followers half-hearted would have been to court

defeat, and once more discretion proved the better part

of valour. Will they not now learn that, sweet as it may
seem to wield unfettered power, it were far better for

them to submit such weighty issues to the secret ballot,

and thus obtain the true opinion of their members before

committing themselves to drastic action ']

The forces of sedition have received a set-back which

will long continue to cripple their activities, and all im-

mediate danger of revolutionarj' movements has been

dispelled by the common sense in the mass for which thiff

nation is distinguished. But there still remains the

great coal strike, which has now lasted three weeks, and

already has caused widespread misery and privation, be-

sides producing unemployment in many industries and

threatening quickly to involve others. Ostensibly a dis-

pute about wages, it is really nothing of the sort; the

miners' representatives have steadily refused to discuss

the question of wages, with the one exception of Mr.

Hodges, whose resignation has been called for as the

result of his action. The strike is mainly a political

move, intended to force the Government to adopt a policy

[501]
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which is blatantly unwise and contrary to the national

interests. But the political cause is lost beyond redemp-

tion, and it now remains only for the miners to do that

which. they should have done at first—to enter into a dis-

cussion of ways and means to make the best of the

(economic situation in which they find their industry.

Why that once thriving industry has fallen on evil days

we are not concerned to discuss, though we think a com-

parison between the output per man in 1913 and in 1920

would shed much light upon the question ; but we are sure

tliat no one in this country would willingly see the miner

compelled to accept a standard of living lower than the

highest that the industry can bear. To suppose that as

a result of the war the standard of living in any grade

of the community can be permanently raised is to trifle

with the teachings of the most elementary common sense

— after spending 8,000 millions sterling on unproductive

objects the nation must necessarily be impoverished for

years to come ; but we are by no means the worst sufferers

from the war, and if our people would only put their

backs into their work and produce as abundantly and as

ulieaply as they could, we should soon recover our posi-

tion and our national prosperity.

As reported in our last issue, the London branch of

the Electrical Trades Union decided to take part in the

intended general strike. The Electrical Power Engi-

neers' Association, on the other hand, took a serious

view of its obligations and responsibilities in the

national emergency, and resolved to continue at work,

in order to maintain the public supplj' of electricity.

These decisions are in agreement with our anticipations.

Now is the time, in our opinion, for

The Industrial a broad and generous settlement be-

Situation. tween the coal miners and coal owners.

So far neither help nor benefit has

come from Government interference, and we venture, to

submit that the problem is eminently one for settlement

within the industry itself.

The provision of an abundant supply of cheap fuel

is 2ierha23s of more importance to our industry than to

any other, and is the foundation of all progress towards

that flood of electrical power which was not long ago

one of the main planks of the reconstruction programrne.

It was, of course, notorious that the Government was

making immense profits out of the export coal trade,

and this fact, no doubt, was contributory to the " ca'

canny " humour of the miners. It is also believed in

many quarters that the owners were not anxious to

exploit their best seams or to secure the highest pos-

sible profits so long as these profits were taken by the

Government. The time has now arrived when the in-

dustry must stand upon its own feet, and the issue as

between owners and miners really narrows down td a
question of minimum wages. i

In this matter we cannot withhold a word of sympathy
for one phase of the miners' proposals. As a united
body, representing practically all the workers in the

coal mines, they point to the injustice which is involved
when a man working upright in a sis- foot seam receives

the same price per ton, or proportionally a very much
higher wage per diem, than the man who is working-
bent double in a seam three or four feet thick. Their
proposal is that the fortunate mines in which coal is

easy to get should contribute out of the wages paid to

the miners, and out of the profits which the owners
eventually hope to secure, to a pool which should be
used to provide a minimum reasonable wage for miners
in the poorer mines, or in less fortunate positions.

On the face of it this appears to be a just and even

generous proposition on the part of the miners, and
one which could be carried into effect without seriously

interfering with the natural variations in rates of profit

as between mine and mine.
Wii quite agree with the Oovcriiinont contention that

anything which would bring back, or tend to bring

back. Government control would he an unmitigated
curse, and that nothing shouM be done to destroy the

incentive on the part of the owners to produce as much
coal and profit as possible, and on the part of the miners
to increase the output to the greatest possible extent.

We have no doubt that, given favourable conditions,

owners would soon be found doing their utmost to pro-

vide electrical and other equijiment to ensure the greatest

])ossible output per man, and on the part of the miners
if a reasonable wage and satisfactory conditions of

living could be arranged for every man in the industry,

they, on their side, might be induced to return to their

pre-war activity and output. Whether a restoration of

the eight-hour day is possible is a matter for discussion.

We venture to suggest that owners and miners should

get' together as quickly as possible under the chairman-
ship of some able and impartial man, than whom no
Itetter could be found than Sir Arthur Duckham. K.C.B.,

and that they should proceed to set their house in order,

without giving the opportunity for further outside in-

terference or internal embitterment. The struggle has

already lasted far too long, and the interests oi the

whole nation call for a prompt, generous, and per-

manent settlement.

French

Enterprise

in Germany.

One of the most extraordinary facts

in connection with the French occupa-

tion of the district of the Saar is the

inexplicable interest manifested by

French financial and industrial com-

panies in German iron and steel and engineering under-

takings in that district, in which they are reputed

to hold 60 per cent, of the total capital, and to these

participations has now to be added a scheme for the

French control of the Homburg generating station be-

longing to the Pfalz (Palatinate) Works Co., of Lud-

wigshafen. This station, which supplies a considerable

part of the lihenish Palatinate with light and power,

is dependent upon the delivery of Saar coal for generat-

ing purposes^ as Ruhr coal is unobtainable in sufficient

quantities, and at the same time is too costly on account

of the high transport expenses. It is now proposed to

transfer the Homburg station to a new company having

an ordinary share capital of 30,000,000 marks, and
loan issues of 70,000,000 marks. Sixty per cent, of

the combined capital and loans is, it is said, to be taken

over by the Compagnie Generale d'Electricite of Paris,

the French Thomson-Houston Co., and the Schneider Co.

of ("reusot, while the balance will be held by German
interests. Before the war there were many instances of

friendly co-operation between French and German in-

dustrial interests. This question, however, does not

come into consideration in connection with the requisi-

tion of 60 per cent, of the financial interests in Saar

iron and steel and engineering works or the proposed

absorption of 60 per cent, of the capital in the Homburg
generating station. The key to the position— it is well

to speak plainly—lies in the French State possession

of the Saar coal mines, as it appears from the Versailles

Treaty, in perpetunity ; coal is the lever which has given

the French the great hold on the Saar works, and coal

is again the lure in the case of the Homburg electricity

works. It is easy to understand the desire of the French

authorities to obtain permanent markets for Saar coal

in face of the present impossibility of doing so, or of

even keeping the miners on full working shifts. On
the other hand, the idea cannot readily be dismissed

from consideration that French industrial interests

would have been better occupied in developing their

own resources and those in redeemed Lorraine, rather

than in extending their sphere of activity to works in

*
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the Saar and beyond, because it is a foregone conclusion

that the Saar region must remain German property,
as the Treaty provides that when tlie plebiscite takes

jjlace 15 years from ratification, only those resident in

the district of the Saar at the date of the signature of

the Treaty will be entitled to record their votes.

AccoKDiXG to the daily Press, some
The Electricity 50 Members of Parliament have given
(Supply) Bill, notice to move the rejection of the J^lec-

tricity (Supply) Bill introduced by Sir

Eric Geddes, on the second reading. As it is the desire

of the Government to avoid contentious legislation dur-
ing this session, there is reason to fear that the Bill may
not be passed, in which case the work of the Electricity

Commissioners will be sadly hampered. So far as a

cursory examination reveals, the contents of the Bill

are identical in every respect with those of the Bill

introduced at the end of last session and reviewed in

our issues of December 24th and 31st, 1920.

It had been understood that, in elec-

The Building trical circles at least, it was strongly
Trades held that all new buildings should be

Exhibition. wired for an electricity supply, and
that wherever the least possibility of

success was apparent no effort should be spared to

bring about this, from every point of view, desirable

consummation. Moreover, it is obvious that an exhibi-

tion organised by the building trades is the place for

exhibits illustrative of wiring sjstems and all kinds of

domestic electrical apparatus.

With the above-mentioned considerations in mind, a

visit was paid to the Building Trades Exhibition, now
in progress at Olympia, in confident anticipation that

such an exceptional opportunity of enlisting the interest

and sympathy of all connected with housing and the

building trade in the subject of "' electricity in the

home," and the innumerable benefits and economies that

are bound to result from the use of electricity, not only

for lighting, but also for cooking, heating, and power,
would have been fully utilised by the electrical interests

concerned.

Alas! what does the visitor find 2 Out of some 295
stands about a dozen of more or less electrical interest

' (with the emphasis on less), and only four or five of

those that could by any stretch of imagination be

described as " all electric '" ones. One stand devoted to

cooking and heating devices—not a single exhibit of

installation materials or wiring systems ; not one of

lighting fittings

!

What a record ! Worse even than that of last year,

and a truly disheartening one. While the gas interests

are on every occasion conspicuously in evidence, elec-

tricity is relegated to the background—and with what
effect? The visitor notices the absence of electrical ex-

hibits and draws his own conclusion. We can only hope
it will be a charitable conclusion, but assumptions are

dangerous.

When will the electrical people cease hibernating,
and bestir themselves from their torpid state to the

realisation of the fact that they need publicity, and
that to obtain it they mu.st seek it, in tlie right way,
and at the opportune moment?

On -Monday next the annual general
The E.T.B.I. meeting of the Electrical Trades Bene-

volent Institution will take place. It is

not usually an occasion for "standing room only '-'
; in

fiict, it must be regretfully confessed that the attendance
is generally meagre. Is it pressure of work, cckinter-

attr actions, or lack of interest that keeps the members
away?: - -

,
•• jj ,: ,

,1' .
. . •

' ' '
-:-'

This is a very necesBary and wholly laudable institu-

tion, 'whose sole pui-pose is the inten.selv human, but
divinely inspired motive that is instilled by the story
of ';' the good Samaritan "

; but in this case the victims
of misfortune are of our own nationality and of our own

profession—hence their cause should appeal to us even

more urgently. May we not hope that some of the sup-

porters of the Institution will make it their business to

step aside for an hour and give the benefit of their advice

to the Committee of Management, and make themselves

acquainted at first hand with the affairs and the work
of the Institution? Their presence will be most welcome,

and the evidence of their jjersonal interest will hearten

the Committee, and encourage its members to greater

efforts. There is nothing so depressing as indifference

—

active hostility would be a powerful stimulant, but

cordial support, after all, is the very best spur.

The classic paper read before the
The Romance of Institution of Electrical Engineers by

the Turbine. Mr. K. Baumanu should prove a " land-

mark " in the development of the steam
turbine. It is a mine of information on present-day

theory and practice, and though in some respects it

lacks completeness, the author cannot be reproached on

that account; the 59 pages are closely packed with matter

of the highest interest and value, and papers read before

Institutions are not intended to be exhaustive treatises.

The Institution is to be congratulated on securing, for

the second time, so useful a contribution from this

author.

The history of the steam turbine is an engineering

romance. Wa well remember seeing one of the earliest

of Sir Charles Parsons's machines at the Glasgow Ex-

hibition of 1888, mounted on a stand about the size

of an office desk, and running at a speed of something
like 10,000 revolutions per minute. The attitude of

the Ch'deside engineers towards the little spinner was

highly charged with scepticism, if not open disapproval.

They gave it the opprobrious title of "steam-eater,"

and it was, in fact, regarded as little less wasteful than

an open pipe through which the steam could blow at

will. The Clyde built monster vertical marine engines

towering 40 feet above their bedplates, which looked

down upon their tiny rival as an elepiiant might regard

a mouse, with dignified toleration. But what a change

has taken place since then—how are the mighty fallen !

Clydeside has built steam turbines of the largest size,

and the giant quadruple expansion engine'has followed

the beam engine into the limbo of the past, together

with the huge flywheel alternator.

With all due deference to Hero of Alexandria, De
liaval was the first to build a practicable turbine, of

the impulse type ; but it was Parsons that doggedly per-

severed with the development of the machine, on the

reaction principle, in the face of countless difficulties,

and established its position as the premier heat engine

for large powers—an achievenient by which for all time

he has crowned tjritish enarineering with glory. Splen-

did work has been done abroad, but Parsons hewed the

track to success. In the early 'nineties we saw his

machines supplying part of Newcastle-upon-Tyne with

electricity; in 1899 we went to see his 1,000-kW sets

destined for Elberfeld, which marked the opening of

a new era in the history of the turbine; and in 191.3

we recorded the dispatch of his 25,000-kW set to Chicago,

which set the seal on his success. It is a proud record.

In 1892 a 200-h.p. Parsons turbo-alternator consumed

27 lb. of steam per kWh, " thus rivalling the per-

formances of the best compound condensing reciprocat-

ing engines." In 1900 the Elberfeld 1,000-kW set con-

sumed 20^ lb. pel- kWh ; and in 191-3 the 25,000-kW set

consumed 11 J lb., a result within 0.6 lb. of the best

recorded in Table 22 of Mr. Baumann's paper. Accord-

ing to the Electrical World, the total steam power equip-

ment, installed in the United States in 1920 was Hi
-million' h. p., o.f which 15i per cent, was credited to

reciprocating engines, and no less than 84.i per cent,

to' steam turbines; in 1907 only 1| million h.p- was

installed, of which 44 per cent, was provided by turbines.

Thus the reciprocating engine practically reached its

limit 14 years ago, while the turbine accounts for almost

the whole of the additional power installed since that

time.

D
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THE FINAL ADJUSTMENT OF PRECISION INDUCTANCES.

'

By a. E. MOORE.

General Considerations.—This is a subject about

which there is little definite published information.

Thore are, of course, several methods adopted by uiakers

of inductances and by experimentalists for the attain-

ment of high accuracy, and in the following article the

writer has endeavoured to present several examples of

these. The inductances referred to are of the ironless

type, and of fixed value; both self and mutual induct-

ances are dealt with. The information contained herein

will, it is hoped, prove generally useful, but particularly

sn to workers in electrical test-rooms and laboratories.

An inductance is invariably made up with some form

of fixed support, this, as a rule, being the convenient

bobbin. If precision is not desired, and a mere approxi-

mate or round-figure value suffices, then the natural

thing to do is to adjust to one turn. With a high self-

inductance—say, of one henry, which can be attained

with about 2,350 turns and a mean diameter of 15 cm.

—it is possible to reach an accuracy of 0.1 per cent, or

even 0.02 per cent, with one-turn adjustment; with low

values (say, of less than 100 millihenries), adjustment

to one turn is useless for precision work. This can

readily be understood when it is remembered that self-

inductance is proportional to (No. of turns)'; [the

reciprocal of (No. turns)'] x value of the self-inductance

roughly gives the one-turn value, this being relatively

much greater for low than for high self-inductances.

In the case of mutual inductances, where, if you

double the turns of one component winding you double

the m.i. value, one turn represents a definitely im-

portant amount.
Whatever the inductance may be, the calculated value

must be checked by actual test; with high values and

the application of a really reliable formula, quite good

results are obtainable, especially as one- or two-turn

adjustment suffices, but in low values calculation can-

not be so fully relied upon, and the cheek-test (as well

as adjustment to other than one-turn accuracy) becomes

imperative. Under most working conditions, however,

it is found that, whatever the size of inductance, the cal-

culated value is to be regarded as an approximate

stipulation only, finality as regards number of complete

turns and part-turn being decided on test.

If consistent precision is required, an open coil with-

(lut any really solid support should be deprecated. It

is quite possible—in fact, easy—to adjust such an in-

ductance very accurately; but when eventual working

conditions are taken into consideration such construc-

tion must be abandoned, unless the inductance is merely

required for brief experimental purposes. Tempera-

ture effects (including heating from the air and by acci-

dental overloads), inherent changes, and possible rough

treatment preclude the adoption of such form for pro-

longed use.

.4 solidly confined coil, then, is imperative. The sup-

])ort which appeals most from the point of view of con-

venience in manufacture is the round bobbin form with

a square-cut slot ; other kinds are met with, including

the rectangular former type, but the bobbin is univer-

sally favoured and, in the practical details which follow,

this is the form treated. Most of the directions, how-

ever, are not applicable solely to the bobbin coil.

The most effective material for the bobbin is marble,

and it is used for standards, but Cuba mahogany and
similar hard woods thoroughly seasoned and impreg-

nated, are good substitutes. Insulating materials and

lixiny; media should be of reliable quality, non-hygro-

scopic, and of such nature as to set rigidly. Drving-

out in vacuo is a wise precaution. In practice, such

steps as the latter and polishing of the wood. &c.. should

be carried out before actually beginning the final ad-

justment; in this case it is advisable to adjust roughly

:ind leave on an excess number of turns, preferably pro-

tecting the exposed layer. Finality of adjustment can

afterwards be safely undertaken.

When this latter stage is reached several alternative

methods whereby precision is secured are possible. Coti

ditions will determine which is the best. For example,

the size and construction of a given bobbin, and parti-

cularly the position of its terminals, will point to which-

ever method is applicable; on the other hand, it may be

feasible to make the bobbin to suit a particular method.

I. Self-inductances.—At first thought the obvious

course in lieu of the one-turn is to start the last turn and
to return before completing it—keeping the outgoing and

the incoming wires apart. Except in single- and
perhaps two-layer inductances the effect is negligible,

\l

and even in the case of the exceptions this ruse is of

little real use; this is also the result with the artifice of

winding on a last turn of curly form. The practical

alternatives now set forth are classified as far as pos-

sible :
—

(a) The position of the terminals is important. In

fig. 1 are shown three simple alternatives wherein tlic

terminals are- disposed on the flat of one cheek. The
left illustration shows a very convenient metliod where
l)y the last turn is finished exactly where the required

precision value is reached, and the terminal '/ placed to

suit; this arrangement is apt to cause trouble witu the

outside leads. The second illustration (b) shows tlic

two terminals a and /* located in the centre of the cheek.

In both of these alternatives the short lengths of wire on

the cheek should preferably be sunk into the latter.

The terminals may both be placed near the periphery

of the cheek, as in fig. 1 c ; this plan suffers from the

disadvantage of arrangement .\. In fig. 2 the terminals

are shown close together, in one i-iisc being near the

Fig.

cheek edge, and in the other on the bridge of ebonite or

the like—a design wliich has certain advantages. The

terminal connections from the winding can be disposed

as in fig. 3 a, but a better alternative is finally to adjust

in the winding slot itself. If one or more turns on the

last layer are wound with a greater diameter than that

of the latter the self-inductance can be reduced. This

can be carried out by placing the adjusting turn(s) on

the inside of one cheek, as shown by the arrow in fig. 2 .\.

.\ more convenient alternative is to separate the turns

from the last layer by a suitable number of windings

of insulating strip, or to run a length of sleeving on

the said turns of wire. Provided there has been an

excess number of turns to start with there should be no

need to solder on an extra leneth of wire.
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(/>) A crude, but, so f.ir as regards ease of adjustment,
effective arrangement is to place the last layer on the

outside of one cheek {vide fig. 3b), connection being

made to the terminals; the shape and position of the

loop .--(> foruieil are varied until satisfactory accuracy of

value is obtained, cleats and hard wax or the like being

aiijilied during the operation. This method is suitable

f(ir inductance bobbins enclosed in protective cases.

(C-) The previous device can be modified so as to sink

the adjustment itself in the cheek; it is difficult to ciit

a suitable groove for the kind of loop referred to in

(6), but a circular pit can be cut at the i-eutre of the

bobbin, and one or more loops placed in this, the hole

afterwards being tilled in and preferably covered—say,

by a name-plate or terminal block.

{d) If the self-inductance be adjusted to one turn
niider required value the latter can be reached by con-

necting in series another inductance wound on a very

Fiu. Z.

much smaller bobbin, rough accuracy on this giving the

required precision on the composite inductance. Such
an arrangement is conveniently carried out, but the com-
ponent bobbins must not be allowed to change their

relative positions; further, the existence of two fields is

a source of difficulty in actual application. In a modi-
fication, the little inductance is placed in the winding
slot over the main inductance. Several positions are

possible, and one can place the coil non-inductively to

the main coil or with the two fields opposing or assist-

ing. Permanence of position is naturally imperative.

(s) In the case of solenoidal windings one can fre-

quently have recourse to the spacing-out of a certain

number of turns. This is very effective with tiny in-

ductances. One of a microhenry, for example, can be

made up with four turns of (say) 30 S.W.G. wire on a

3-cni. diameter tube, and the turns can be spaced out
over a winding length of about 0.5 em. Further, with
these small values the self-inductance of the internal ter-

minal leads can sometimes be utilised.

II. Mutual Inductances.—(Fixed types being pre-

sumed) the two windings may be applied concentrically

in a single winding slot of one bobbin ; or a bobbin with
two adjacent winding slots can be utilised; or two
separate single-slot bobbins may be iwlopted. In many
ways the first-mentioned, in which the windings occupy
tlie same mean plane, is the best. As regards precision

adjustment, this is generally carried out by altering the

number of turns on one winding only—the winding
"hich i.s most accessible, particularly if one of them is to

have a required value of self-inductance; both this and
relative position may decide the m.i. of the two-bobbin
arrangement.

In the adjustment of one winding, recourse may be

had to any of the methods utilised in (a), (6), (c), (d).

and (e) above. If one of the windings is composed of

wire which is much thicker than that of the neighbour-
ing coil, it is advisable finally to adjust, and so to pre-

dispose the windings, as to carry this out with tlie

thinner wire.

Whilst on this particular topic it may be of interest

briefly to mention the metliod of final adjustment used
in Campbell's Variable Mutual Inductance (" V.M.I. ").+^

In this the two fixed secondaries are wound with cable
composed of ten sections, each section consisting of four
strands of silk-covered wire. The primary and the two
fixed secondaries are placed on a couple of concentric

* These details, by kind permission of the Cambridge k Paul
Instrument Co., Ltd.

bobbins spaced out by three supporting pillars. Each
of the secondaries is finally adjusted by a loop oi the

cable on the cheek of the outer bobbin, in the manner
shown in fig. 4 a, and rigidly retained in place by cleats

and wax.

Everj- section of a secondary cable in the " V.M.I."
represents a definite value of mutual inductance, and
the ten sections being connected in series, the total m.i.

should equal ten times that of one section. It is some-

times very difficult in practice to make the sections pre-

lisely equal, and the author therefore introduced the
" split cable " device slmwu in fig. 4 b. At the point a

of the adjusting loop llie cable is opened out into the

ten sections and after the solid portion of the loop has

been disposed to give a mean m.i. value, final adjust-

ment is carried out by the little exposed length of each

section.

Cunclusion.—This article is concerned mainly with

the constructional aspect of inductance adjustment, but

it will not be out of place to mention briefly a few

points in connection with actual measurement. Certain

precautions must be observed, or the care taken in

accurate adjustment will be rendered more or less useless

and the precision valueless. Stress has been laid on the

possible effects of inside leads in small self-inductances,

external temporary leads also require consideration, for

their inductance and/or capacity may militate against

test accuracy. Generally the leads can be " shorted
"

while the test zero is determined, and this should be

carried out with as little change as possible in the dis-

position of the leads relative to the inductance. When
using a.c. for test purposes, fair constancy of frequency

is essential—in some cases absolutely imperative ; the

writer remembers trying circumstances under which he

used an inductor alternator driven by a motor, the speed

of which carefully adjusted itself according to the by no

means inconsiderable pressure variation of the works'

mains, the set and its control gear being well out of his

reach.

Stray fields and the mutual effect between the test

apparatus and the inductance must be counteracted.

Placing the inductance at a distance necessitates lengthy

leads, and these are inadvisable. It should be turned

through 180 deg. after a first reading and another then

taken—the mean of these readings being accepted ; in

addition, the inductance under test should, so far as

is possible, be placed non.-inductively to the inductive

Vv:. 4.

portion (if any) of the measuring apparatus, the axes

being on the same plane. Mutual inductances are some-

M-hat troulilesome in this respect. In any case, stray

fields and adjacent metallic articles must be avoided if

possible ; a glance under the test-bench sometimes proves

enlightening !

The beliaviour of large sub-divided self-inductances is

worthy of mention, the effect of self-capacity being rather

curious. Each section is wound and adjusted in turn,

the terminal inductance (so to speak) having a cumu-

lative value. On remeasuring the inductance of the first

section, it is found to be no longer accurate, and, with all

sections still remaining in series connection, it must be

readjusted—this treatment being applied to all divisions.

In conclusion, it may be noted' that an inductance

can possess a temperature coefficient (percentage induct-

ance change per degree), the value of which may or may
not be erratic, and should not be serious : big tempera-

lure changes are naturally'to be avoided.
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DOMESTIC TARIFFS AND THE QUESTION OF CHEAP METERING.

(Communicated.;

Ix the Electrical Review of February 6th, 1920, there

appeared a very suggestive article from the pen of Mr.
C. W. Marshall entitled " The Need for a Cheap House
Service Meter. " lu this article Mr. Marshall drew
attention to the high proportion of the total cost of

piving a supply to the domestic consumer represented

by the cost of the meter, and dealt briefly with the pos-

sibilities of reducing this cost. The discussion following

this article did not shed ver}- much light on the problem,

but mainly turned on the suitability of the shunted

electrolytic type of meter. The writer of the article

referred to hinted that he would at a later date putlish

some proposals for a solution of the problem of reducing

the cost of metering the supply to domestic consumers,

but, up to the present time, little of value has been

written on this subject. There are one or two aspects

of the metering problem that seem to have escaped

general notice, and the object of the writer of this

article is to endeavour to show the bearing they have

on the problem of cheap metering.

The iirst of these points which it is proposed to de-

velop turns on the present consensus of opinion regard-

ing the correct method of charging for domestic supplies.

Experience has shown that the old system of two flat

rates, the one for lighting and the other for heating,

has many disadvantages, the most important being the

need for duplicate wiring and duplicate meters. For

large radiators and cookers a separate wiring system

will probably always be a necessity owing to the re-

stricted size of the lighting wiring, but for small heating

devices, such as irons, toasters, kettles, and so forth,

the orditiary wiring would be sufficiently heavy. The
impossibility of using the lighting wiring under the

old tariff, except by paj-ing for electricity used for

heating purposes at the high rate, has seriously retarded

the use of electricity for small heating devices. This

was a grave disadvantage of the old tariff, for although

the individual consumer's load factor for the energy

used for such smalj devices may be very low, yet the

diversity factor of such a load was high, and the addi-

tional units were sold with but a trifling augmentation

of the maximum demand at the generating station. The
use of two meters further increased the already high

cost of giving the consumer a supply, and entailed a

heavy expenditure on the part of the supply authority

which met with but a poor return in view of the neg-

ligible margin of profit at which the heating rate was

fixed.

These considerations largely tended to focus attention

on the domestic contract system of charging, under which

the consumer agreed to pay a fixed sum per quarter,

which was intended to cover his equitable contribution

to the standing costs of the undertaking, plus a charge

for energy consumed for all purposes, based on the

actual running cost of production. Such a system allows

the full use of the ordinary lighting installation for

.'iny purpose up to its safe carrying capacity, and so

encourages the use of electricity for heating purposes,

and also abolishes the need for a second meter. In

fixing the charge for electricity supplied for any period,

there are two quantities to be measured, calculated, or

estimated : The. energy consumption, and the fraction

of the station nxaximum demand to be allocated to the

consumer. No realh- satisfactory method of determining

this second quantity hafe yet been devised. Th6 meijsure-

ment of the maximum demand of the consumer by inearis

of an indicator connected in series with his installa-

tion does not 'give an' accurate- solution of the problem,

in that the maximum dernand of the consumer does not

represent the proportion et the station maximum load

that should justly be allocated to him. The further

factor to be taken into account is that of diversity, and
this factor is one concerning which there is now con-

siderable uncertaintv, even where a well-defined class of

consumer is being considered. The provision of a de-

mand indicator, moreover, perpetuates the disadvantage
of a second meter. For these reasons, efforts have been
made to devise an equitable system of assessing the pro-

portion of the standing charges to be borne by the con-

sumer, by basing this charge upon some such easily

determined figure as rateable value, connected load,

number of rooms, or area of floor space.

Such methods are now well recognised, and have met
with a considerable measure of success, although it is

quite evident that the connection between the quantity
taken as a basis and the actual fraction of the station

maximum load due to the consumer's demand is not
necessarily one of proportionality. The standing charge
allocated to the consumer should, however, be based on
the unknown demand he makes upon the station at the

time of maximum load. As this cannot be measured, or

determined, but only, at the best, estimated, it follows

that a domestic contract system of charging can only
be approximate, so far as the fixed charge per quarter
is concerned. In other words, the amount payable is

not proportional to the service rendered. The second

portion of the charge to the consumer is proportional

to the energy consumption as given by the registration

of the meter. The effect of inaccuracy of the meter is

interesting to consider. In the first place, it w^ould

appear that high accuracy- of metering is somewhat futile

w-hen applied to the one part of the charge, when the

other part is founded either on an approximate estimate,

or upon some quantity that is not a function of the

quantity that should fix this part. This view is perhaps
hardly sound, as there is no reason why, because ond

part of the charge is inaccurate, the other part should

not be based on as correct a measurement as possible.

The most vital point to consider is the effect of inaccu-

racy of the meter upon the consumer's bill. When the

flat rate tariff is in use, a certain inaccuracy of the

meter makes a similar difference to the amount of the

consumer's account. With the domestic contract system

of charging this is no longer true. Where the standing

charge is high and the running charge low, it is clear

that for an ordinary domestic load factor a relatively

large meter inaccuracy will make a very much smaller

percentage difference to the total charge to the consumer.

To illustrate this point a concrete case may be taken

of a house supplied on the rate.ible value system, the

standing charge being 15 per cent, of the rateable value

per annum, plus 1.25d. per unit. Taking the rateable

value as £40 per annum, and the electricity consump-

tion for all purposes as (500 units per annum, the charge

to the consumer will be made up as follows;—
Standing charge per annum. 15 per cent, of £40.

= £6.

Running charge, 600 units at IJd.. £3 2s. 6d.

Total charge per annum, £9 2s. 6d.

If the overall inaccuracy of the meter had been 5 per

cent. sloVr, the energy consumption would have been

registered as 570 units, and the total charge would have

Ireen diminished by 3s. Id. The percentage error of

the charge for the twelve months would then have been

1.6. The load factor of the houSe in question would, on

the assumption that the standing charges of the electri-

city undertaking Trere-£12 per annum per kW ^^f stati.-n

maximum demand, be' 18.2 per cent., allowing for diver-

sitv. In, the case under discussion, it is easily calcu-

lated that the meter inaccuracy iiiay be as high as 7.3

per cent, before the percentage error of the charge to

the. consumer reaches 21.

The foregc*inff inquiry shows that, with load factors

likely to be met Tvitli for ordinary domestic consumers,

the need for high miter accuracy is small where a

domestic contract tariff compounded of a fixed standing

charge plus a low rate per unit is in use. Not only

is the standing charge payable by the consumer de-
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termined by methods which are unscientific and which

cannot lead to accurate results, but the effect of a certain

percentage meter inaccuracy is a very much smaller

percentage error in the consumer's account. This latter

inaccuracy is, of course, the one that is vital. Where
a flat rate tariff is in use the inaccuracies of the meter

and of the consumer's account are identical, but with the

domestic contract system this is not so, even with a 100

per cent, load factor. This being so, it appears that

there is a case for the use of meters of inferior accu-

racy in connection with domestic contract tariffs, as

compared with those requisite to be used in connection

with the fiat rate system. The sacrifice in accuracy

Lould reasonably be expected to result in a cheaper

meter being possible commercially.

The second aspect of the question of the cost of meter-

ing domestic supplies to which it is desired to draw
attention is the matter of meter rents. The charge for

the use of the supply meter has been condemned by

many supply engineers, and several undertakings have

abolished such charges. This policy seems to be an

unwise one for two reasons. In the first place, the meter

rent is one that most people are accustomed to pay.

The charge is made by most gas supply authorities, and
the custom of making such a charge is now well estab-

lished. In the second place, the charge for the meter

is a thoroughly scientific one, and is in conformity with

the doctrine that the charge for electricity supply shall

depend strictly upon the cost of giving such supply.

The commonly held view that the total charge to a

consumer of electricity should be divided into two por-

tions—the standing and the running charge portions

—

is an erroneous one. The division should be threefold,

the three divisions being, (a) the running charge based

upon the energy consumption, (6) the standing charge

based upon the estimated portion of the maximum sta-

tion load to be allocated to the consumer, and (c) the

capital and other charges incidental to the consumer
himself. These latter charges include the charges on the

capital outlay on the service and meter, together with

the cost of reading the meter, rendering the account,

collecting payment, and issuing the receipt. Such
charges are, or should be, if the strictly scientific basis

of charging be adopted, the concern of the consumer
alone, and the whole of such charges should not be

pooled and divided. The possible amount of such

charges can easily be calculated for an average case in

present-day circumstances, as follows:—
Capital charges on service, 10 per cent, of .£10, £1.

Capital charges and maintenance of meter, 15 per

cent, of £4, 12s.

Reading meter, rendering account, &c., 3s. 6d.

Total per annum, £1 15s. 6d.

Strictly speaking, this charge of £1 15s. 6d. per

annum should be paid by the consumer, in addition

to the cost of his energy, and his proportion of the true

divisible standing charges. Such a course would, of

course, penalise the small consumer, for these special

charges do not increase in proportion to the maximum
demand or the energy consumption, and the principle

of expediency has led to the practice of lumping together

all consumers' charges and adding them to the standing

charges to be divided in the ratio of the consumer's

demands. The effect of such practice can easily be

calculated for an undertaking having 6,000 consumers,

and a maximum load of 10,000 kW. Taking an average

consumer charge of £2 per annum to cover cases where
two or more meters are installed, the total consumer
charges are £12,000, or £1.2 per kW. The amount
paid by a consumer with a proportion of station maxi-
mum load of 500 watts will therefore be 12s. per annum
only.

According to this reasoning, it is clear that the meter

rent charge is a logical one, as being a contribution

towards the cost of supply applicable, directly to the

consumer. There appears to be little reason why meter

rents should not be increased to meet the increased cost

and maintenance of meter.s. It should be remembered
that a meter rent of 2s. per quarter, or 8s. per annum.

will represent a return of 10 per cent, on a capital

expenditure of £4 on a meter. The meter rent can,

therefore, be regarded either as the payment by the con-

sumer of the capital charges on the meter itself or as pay-

ment of the maintenance cost of the meter. If the meter

rent be retained and regarded in this way, it would

appear that the relatively large outlay required to pro-

vide a meter for domestic supply is met by a direct

payment by the consumer of the charges on this outlay.

The suggestion regarding the relaxation of the stan-

dard of accuracy of consumers' meters is doubtless a

far-reaching one, and it would doubtless be a legal ques-

tion as to how far this was permissible. It may be

remembered that provided that the inaccuracy were de-

terminable, and that the true energy consumption could

be calculated by applying a suitable correcting factor

to the readings of the meter, there would be little objec-

tion to the proposed step, as the inaccuracj' of a meter

in dispute could always be determined by connecting a

high-grade meter in series for a short time. The chief

point of the argument is that a relatively large in-

accuracy of the supply meter can be allowed without the

charge to the consumer being altered by more than 2J-

per cent.

The question how far the cost of meters could be

reduced by a relaxation of the requirements regard-

ing accuracy, is one for the manufacturers. In this

connection it must be borne in mind that a sacrifice of

accuracy would not imply a sacrifice of reliability, and

that, therefore, it would not be legitimate by cheapening

the design to increase the solid friction error. A brief

consideration of the various types of meter in use may
serve to indicate the possibilities of a reduction in price

by a sacrifice of accuracy.

The electrolytic type of meter is not likely to be used

largely in connection with domestic tariffs, owing to

the fact that the use of heating apparatus intended to

be encouraged by these tariffs would require the use of

a meter of higher rating than is usually deemed advis-

able with the type in question. Mercury motor meters

might conceivaijly be simplified by diminishing the cor-

rection for fluid friction. Direct-current commutator

ampere-hour meters would not appear to offer great

possibilities of simplification by a sacrifice of accuracy,

as experience has shown that these meters, as at present

constructed, do not retain a very high standard of

accuracy after having been in circuit for a few months.

Alternating-current induction meters, again, appear

to offer few opportunities for simplification, although

the fact that a domestic load is almost invariably of

approximately unity power factor would suggest that

accuracy of quadrature of the pressure flux is not of

great importance.

THE KINEMA ON ACTIVE SERVICE.

By F. C. DREIER.

Much is known concerning the soldier's entertainment

during the war so far as regards concerts, Y.M.C.A.

huts, regimental affairs, &c., but little is perhaps known

of the part played by that most popular device, the

kinema. The writer had some months' experience in

this connection while on active service, and has set down

m the following article a few brief remarks relating to

kinema work in the war zone.

First, it should be pointed out that touring by road

in France during the war was not comfortable, even

in the most luxurious of car;y, and as it was impossible

except at the bases like Boulogne, &c., for the soldier

to go to the " pictures," the " pictures " had to be

taken to him, by means of lorries, or " mobile kinemas."

The electricity for lighting and supplying power to

the projector, &c., was obtained in two ways. Some

of the lorries which were used for daylight shows were

fitted with a generator on brackets in the driver's cab,

this being belt-driven from the lorry engine, so that

room could be given inside the lorry for the projector
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and operator, the pictures being thrown on a trans-

parent screen at the rear of the vehicle. The other

units, used for ordinary indoor shows, were generally

titted with a complete petrol generator set fixed inside

the lorry, the picture in this case being shown as in

an ordinary kinenia from the front, and a solid or light

resisting screen used.

Now we come to the projector (and, incidentally, some
more troubles, which are not met with at home). This
is a delicate piece of machinery, and must be kept in

perfect working order so that such accidents as frequent
tilm breakages, tearing of perforations, and fire, may
be prevented as far as possible. This is not a very
difficult matter when, as in a town kinema, the projector

is fixed permanently to .the floor, and needs only slight

minor dismantling for cleaning purposes, but out there,

we were extremely handicapped for space, and it was
impossible to carry such a delicate machine inside a

lorry, completely fixed up for use, as the jolting set up
by the terrible condition of some of the roads would
liave damaged it so much as to render it unfit for use.

Therefore it had to be dismantled completely, and care-

fully pijcked after each show, and sometimes— in the

writer's case at least—shows were given at seven different

places in one week. It will be seen, therefore, that the

projector had to be re-fitted, adjusted, cleaned, and
refocused for every move made, before a show could be
given.

Now let us see the difference between the soldier's

kinema and ours at home.
At home we could go to our " kinema de luxe," and

see perfect pictures in perfect comfort. " Out there
"

]iictures were seen at rare intervals, and when they did
come, the '' palace " was either the open air, or a barn,
an old stable, or even a ruined building, shot-riddled

from some previous attack. During hostilities also they
were sometimes near enough to the line to be unpleasant.

1 myself have given a show under an old railway arch,

and have had to " scrounge " (as we used to say) some
old sand bags, canvas, and tarpaulin to fit up at both

ends so that the light and also the elements might be,

at least, partly shut out, and also have had to fix up
something like a firm stand or flooring for the supp'ort

of the projector. It was hard work, but we did not
mind, and, after all, the job had its humorous side.

The films were kept in lock-up, galvanised iron boxes,

and two or three programmes were carried bv eacli

unit, and when one complete tour of the circuit allotted

to a unit had been made the programmes were cliang-d

at depots for that purpose, and the tour reconnnenced.
Sometimes we have packed up at 8. .30 and left one place,

travelling .30-odd miles to a depot to change progranuaes.
and then going out a further 20 miles in order to give
a show the same night. I remember visiting one place,

after the armistice, and on our arrival in the early

morning we found the hut we were to give the show in

was .still unfinished, there being about 14 feet at cue
end to wall up and roof, and a door to be fixed. How-
ever, with the help of a few- of the " boys " and half a
company of prisoners, the hut was finished by tea-time,

and all ready for a show at 6.30. We remniiied here
for three days giving a show- each dav.

I may say that the record time for fixing up my own
unit, from time of arrival to time of showing, was two
and three-quarter hours; this included unloading, re-

assembling, and adjusting projector, trinuning c;irbon<

fixing cable and w-iring up for six lights, and making
an improvised operating box, also winding films (7,00 )

feet) ; our staff consisted of four men.
We were sometimes called upon, unofficially, to hel[)

others in trouble. I recollect at one place a gentleman
in civilian clothes w-as introduced to me, and said he

had come "to lecture on Canada." He w-as one of a

group of educational lecturers sent over by the Govern-
ment to tour France.

He had been informed, he said, that he would find

electric light laid on at the camp, and would only have
Id connect up. The installation, how-ever, w-as dis-

mantled, and the wiring system so badly cut and dis-

arranged that it presented the appearance of a Chinese
puzzle rather than an electricity supply. Would I

supply him with electricity and also lend him our
screen? I agreed to do this, and proceeded to examine
his lantern and effects. I found, however, that the an;

in his lantern was of the low--current type, taking about
5 amps, at 200 volts, while my generator produced
100 ainpa. at only 60 volts, and I had no means of con-

verting it. I did not want to disappoint the troops m>,

iiaving three hours at my dispos.d before the lecture, 1

looked round and discovered a sort of sub-station, about

lialf a mile away, belonging to another camp. I e.\-

plained my requirements to tlie man in charge, anil

he consented to start up half an hour before his time
if I could get fixed up. We found a drum of unuseil

cable on an K.E. dump close by, and with this and
some of our own wire, laid supply wires from the

generator to the hut. half a mile distant. It was tiring

work, but still it w-as something apart from our usujil

procedure, and we at last got all ready for the lecture.

Then the lecturer confronted me with a box of 120
or so slides, asking me to screen them, as his assistant

was not at hand (I don't think he had one). His in-

structions left him almost breathless. How-ever, all

went well, and I w-as asked to see the lecturer first

thing next morning, and was loaded with thanks (and
I had had visions of a ten franc note in my sleep that

night).

At another camp we visited, we had to drive over

some filled-in trenches, and having got in safely and
given a three-day show, were about to drive out with
our load when, having gone aljout a dozen yards, the

rear wheels of the lorry sank into one of the trenches

up to the hubs— it having rained hard all night. After

an hour and a quarter's digging, jacking up and bed-

ding of planks, we drove her out of the hole ; this was
no easy job, as our full load and the lorry together

weighed 12i tons.

On another occasion we were departing after having
shown for four days in a fairly well populated village.

We found it necessary to turn round in a very narrow
street in which some of the walls of the farms had been
repaired with a mixture of mud or clay, sand, straw,

and a little cement, interlaced with faggots, and w-ere

not quite hard.

Our screen box projected from the back of the lorry

for about two feet, and in allowing the driver distance

in which to back I forgot this, and let him get to w-ithin

six inches of the wall, with the result that the box went
completely through the wall. An irate Frenchman ap-

peared, who shouted he w-ould " Parhz ze officer."

However, we took him to a cafe near by and calmed
him down. We parted friends, thankful to have got

off so cheaply.

AN ELECTRIC PHONOGRAPH MOTOR.

k New Induction Disk Machine.

Virtually all the small commutator motors that have been
placed on the market from tune to time for driving phono-
graphs and such like machines are arranged to operate in a

vertical position, and to drive the phonograph disk by friction

through a pulley mounted on the lower end of the motor
shaft and bearing against the outer edge of the disk. A
machine produced by the American General Electric Co., and
described in a recent issue of the General Electric Review is.

how-ever. of an entirely dilferent form, and has decided ad-

vantages over other types so far as starting torque and speed
are concerned, its principle being essentially that oi the

induction type watthour meter. A prominent phonograph
company has decided to incorporate the new type of motor
as standard equipment on its machines.
An induction disk motor consists of four essential parts

:

The stator magnetic circuit, energising coils, phase splitting

parts, and the disk rotor of nou-magnctic material. The
first three elements are necessary in order to create a flux

of two component parts out of phase with each other, thus

generating " a shifting a. c. field." Part of the flux is used by

induction to generate currents and magnetic fields in the

disk in such a way that the interaction of the disk and field

causes torque. Motors of this type have been used for soine

time as a component part of measuring in.struments wherein

accuracy of performance is essential, but they have been
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sadly overlooked as small po«er units v^huse special charac-

teristics, inherent in their type, make them very useful.

The torque-speed curve, fig. 1, is a straight line starting

at maximum torque at standstill and finishing at zei'o torque
at maximum siJeed. The maximum speed is determined hy
the ratio of the torque to electro-magnetic damping. The nu-

load speed is generally seldom over 3U0 r.p.m., and the speed
under load is determined by the amount of torque necessary

;

the greater the load the lower the speed. The machme is

essentially a .small power motor on account of its low- speed

j'^ ^i .

_/_" 2&. A

o__ .^ \

2 \

SPEED-R.P.M.

Fig. 1.—Sl'EED-TORQUE AND PoWER CURVES OF 110-VOLT
Disk Motor.

and poor efficiency, and a power-speed curve, fig. 1, shows that

the power is always a maximum at half of the free speed and,
of course, zero at standstill and maximum speed.

Since it is an induction motor, the machine is directly

affected by a change in frequency ; in a motor designed to

operate at 60 cycles, the torque reaches its maximum at 40
cycles on account of a much larger input than at 60 cycles.

It decreases at lower values because the effectiveness of the

frequency is falling off at a greater rate than the increase of

input. At the higher values the input is decreasing more
rapidly than the increase of effectiveness of the frequency,
but a given motor may be operated over a considerable range
of frequency provided the minimum torque is sufficient to

carry the load.

Figs. '2 and 3 give a general idea of the mechanical design

and arrangement of the machine and its parts. The motor

Fig. 2.—MoTonBOARD and Tuk-vtable.

Fig. 3.- -Inverted Side View Showing Terminal
Arrangement and Governor.

consists of a rotor mounted on the main shaft, the upper end
of which supports the turntable carrying the record. The
rotor consists of a ring of copper, about 9 in. outside diameter,
supported on a cast aluminium spider, and the rotor ring,

about li in. wide, revolves through a shifting magnetic field

produced by field coils wound on laminated magnetic circuits

similar to those in an ordinary watt-hour meter as regards
shape, size, and method of producing the shifting field. Thus,
with the torque-producing element directly on the main shaft,

all necessity for high-speed gearing, belting, or friction drive
has been entirelv eUminated.

The main shaft is supported in an adjustable hardened steel
ball thrust bearing in the lower bracket, while it is held in
place by a guide bearing of phosphor bronze in the upper
bracket. The lower bracljet also supports a governor of the
conventional type, which is geared to the main shaft by a silent
worm wheel. Reference to fig. 1 will show that the motor exerts
maximum torque at standstill, which gradually decreases with
increasing speed to the free-speed no-torque condition. This
type of curve is particularly suited to phonograph service,
since quick acceleration and good speed regulation are pos-
sible. .\ny tendency to slow up while running is counter-
balanced by an increase fn torque, which re.sults in very close
speed regulation under widely varying loads.

Considerable difficulty was experienced in eliminating the
magnetic hum, due to the 60-cycle circuit, but it was finally

accomplished by a proper design of the supporting brackets
and spider, as well as by the elimination of vibration in the
motorlxiard itself. It was found that an aluminium spidei'

was very much quieter than a cast-iron one when supporting
the same weight of disk. In the final arrangement the motor
was suspended from the motorboard.
The outstanding advantages of this form of electric phono-

graph motor are : First, due to its extremely simple construc-
tion (only two moving elements), its stationary windings, and
the elimination of commutator and other sliding contact,
there is no successful competitor for reliability. Secondly, the
very .small amount of power absorbed in liearing friction not
only makes this design very effective with regard to weight
and power consumption, but gives it a life which is probably
limited only by deterioration of the insulation. Thirdly, the
motor has been built and attached to the board as a unit,

making it completely interchangeable with the spring motor,
and weighs only 7.69 lb., as against 10.88 lb. for the spring
motor. Fourthly, no damage to the rotor or windings or in-

crease in watt loss results from stalling the motor under full

voltage, so that the ordinary type of friction brake may be
used.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Rfiaderx are invited to x^ihmit partirn larx or new or improved
dericei and apjtaratus^ which will he puhlixhed if cmiHdered of

rafRcient interest.

A 30=volt Bowl Fire.

Having regard to the desirability of low-voltage apparatus
for domestic use, and to the fact that there are few appliances
suitable for use with small country house lighting sets, we
learn with interest that Messrs. Drake & Gorham Wholesale,
Ltd., 67. Long Acre, W.C. 2. have placed a 3n-volt bowl fire

upon the market. This appliance has a 300-watt loading, and
is very compact. It is only 9 in. high, and the diameter of

the bowl is 5 J in., which makes it convenient for use on a
desk or table. The reflector is swivelled, and a wire front
makes it possible to u.=e the fire for boiling, etc.

A " Midget " Fuse=switch.

Messrs. Berry's Electric, Ltd., of Switch House, 86, New-
m.m Street, W.l, have recently added to their already large

number of designs of foolproof switchgear a " midget " fuse-

switch for capacities up to 10 amps.. 2.50 volts. We give

illustrations herewith showing exterior and interior views of

Fig. 1.—The " Midget Masta " Fuse-sw^itch.

this fuse-switch (fig. 1). The usual " foolproof " features are^

embodied in this design, namely, the switch cover is inter-

nally locked by movement of the switch to ib? " on " position,

and in addition to this the base contacts of the switch are-

sunk into the porcelaui, which makes it practically impos-
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;3il)le lui au utttiiclaut to loiue iuU> coutucl witLi any live
metal. The parts which are required to be handled 'nheu
inserting new tu.se elements .ire .swung well awily Irom the
live eon tacts. Ihis small iuse-switch has been named the
" Midi,'et Masta, ' ihe fuse carrier consists of an asliesto.s

tul)e, tnroiigh wliicli fresh fuse wire may be threaded as occa-
sion arises. The switch case js proviaed with a single inlet

ioid outlet screwed lor conduit, but bushes can be htted
where required. 'J he switch case is of cast iron and of very
substantial design, and the manufacturers claim that thi.s

Bwitch will undoubtedly replace the lU-amp. coupled tumbler
switches with .separate porcelain fuses, which are fast l)€com-
ing obsolete, and quite unsuitable for many of the purposes to

which they are pui. The price of this ironclad comumed fuse-

switcli compares very lavourably with tlie old-fashioned
apparatus wnich it is designed to sujiersede.

An Automatic Charger for Electric Vehicles.

The AcMu Electric and Manufacturing Co., Cleveland,
Ohio, has recently introduced a charger for the batteries of

industrial trucks. '1 he charger, known as the " Acme," is

intended to charge the battery at the rat« recommended by
the battery manniacturer. 'this feature is said to eliminate
much of the trouble incidental to the use of too liigh a charg-
ing rate, which will overheat and ruin a battery, or too low a
rate, which will " starve " it.

The following points are brought out by the manufacturer :

The chargers automatically take care of the charging rate
without the u.se of rheostats; they give a tapering charge,
which prolongs the Ufe of lead batteries; they maintain a
constant ampere-charging rate; and a safety control on the
switchboard ensures protection to the operator. .\]\ high-volt-
age part.s are enclosed.

To operate the charger the ampere-hour meter is .set to
correspond to the truck meter and the charger is started by
means of the .automatic switch handle. When the battery
becomes fully charged the ampere-hour meter actuates a trip

in the switch and the motor is shut down, the battery being
disconnected simultaneously.
The charger takes up a little more than a square foot of

floor space. Its motor is of liberal capacity and built for heavy
service; and the generator is constructed to suit the battery.
The shaft is one solid piece, rotating on ball bearings, the
dynamically balanced armature and rotor both being mounted
on it. The commutator has a large radiating surface and
maintains a low operating temperature. Cool operation is

afforded by a Sirocco-type fan. which ventilates the machine
by drawing air through the windings.
An automatically operating panel accompanies the charger.

It is made of rubber-finished electrical slate mounted on an
angle-iron frame and contains the following equipment : Volt-
ammeter for indicating the battery charging rate and voltage,
field rheostat for regulating the generator voltage, fuse
for protectmg the generator, ampere-hour meter for auto-
matically controlling the charger, this meter al.so containing a
dial which indicates the progress of the charge, and an auto-
matic oil switch for controlling the motor and for disconnect-
ing the battery on completion of charge.^^wcr/can Machinist.

The " NiLFiSK " Suction Cleaner (Correction).—In our
description of this appliance, in our last issue, we stated that
the dust was retained in a cloth receptacle. This, however, is

not the case, the cloth acts as a screen to prevent dust from
getting into the turbine; the dust is deposited in a metal
container facilitating emptying.

THE BUILDING TRADES EXHIBITION.

For the first time since the inauguration of these exhibi-
tions this year sees an annual instead of a biennial one at
Olympia, W. ; it is the second of a series of three exhibitions
to be held in succession, but once again it is disappointing
from an electrical point of view.
Mr. -I. \V. Simpson, the president of the Royal Institute

of British Architects, opened the exhibition on the 12th inst..

and it will remain open to the public until Tuesday next.
The list of popular lectures has this year been considerably
extended, and a series of meetings and conferences has been
arranged to take place during the run of the show. Out of a
total of some '295 stands only about a dozen are of any
electrical interest, and not more than lour of the latter could
be termed " all electrical " stands, which fact is regrettable,
since an exhibition of this nature seems to be an exceptional
opportunity for enlisting the interest of all connected with
housing and the building trade in the subject of " electricity
in the home," and the innumerable benefits and economies
that are bound to attend the use of electricity, not only for
lighting, but also for power, heating, and cooking.
Road engineers visiting the gallery will notice the display

made by Messrs. Shell-Mex, Ltd., "depicting the application
of " Mexphalte " to the processes of road construction. The
instruments for determining the ductility and penetration
of bitumen are indicative of the scientific work whicu the
company carries out. and specimens of the various grades of
bitumen for industrial purposes, such as the manufacture of
bituminous compositions, paints, varnishes, waterproof papei.'^

;iud )jacking materials, roofing felts, damp courbmgs, hot-neck
greaM-s, ruobrr manufacture, and electrical insulation, lorm
another feature of the exhitJit.

.'\nother exhibit of electrical interest on the gallery is that
of the JKLEPHONE MANUKACiUHlNCi Co. |l9'iU), i.TD.. shoWing
a series ol automatic' intercommunicating telephones ranging
from .smgle to .iii-lme installations of borh the desk and wall
patterns.
Of the .stands on the ground floor that of Cahkon Company

may be mentioned as showing a .selection of electrical cooking
and heating apparatus in various styles and finishes, and tli.-

manner in wuich electric heaters can be attractively fitt.d

in existing chimney I)rea8t8 is ellectively illustrated.
Amongst the exhibits of Messrs. Parker, Winder am

AcHUHCH, Lid., the " Utility " tioor cleaning and pohshm.
machme may bo seen, by th<' aid of winch it is claimed tlni
2,MNJ sq. ft. of floor spaw can be .scoured and waxed in oik-

hour's time. The device is electrically self-propelled, is fitted

with ball bearings, and is claimed to be du.st and waterprofjl
It should prove a useful labour saver in hospitals and similar
institutions.

Several electrically-driven vacuum cleaners are shown xu
the stand of the Staines KiTcn;iN EyuiP.MENT Co., i,TD., m
addition to machines intended for such operations as potato
peeling, silver burnishing, d-c.

Electric hit makers are represented by Medwav'.s Safety
Lift Co., Ltd., showing a complete passenger lift in operation
and fitted with dual control, that is, push buttons and a
switch worked by an attendant in the cage. Messrs. \\ A^

«ood-Otis, Ltd., also exhibit a full-size passenger lift, which
is used for carrying visitors up to the gallery.

Builders' ironmongery and brass foundry products are on
view on the stand of Messrs. Nettlefold' & Sons, L/td., as
well as electrical conduit fittings, while Messrs. H. C.
Slingsby show a selection of transportation trucks, including
an electric battery locomotive such as is used in mines for
haulage purposes.
The well-known manufactures of the Sturtevant Engineer-

ing Co., Ltd., are represented by turbine vacuum cleaning
and ventilating plant, blowing and exhausting fans, &c. A
cleaning plant electrically driven by means of an 8-h.p. motor
is shown, besides two portable sets, one of the latter being
a i-h.p. set and the other driven by a 4-h.p. electric motor.

Self-contained electric generating plant suitable for lighting
country houses, &c., is exhibited on three .stands; a small
Webber set is to be seen on the stand of Messrs. S. Smith
AND Blyth, Ltd., while " Clayford " power and lighting sets

together with portable engines ranging in size from '2J to

15 b.h.p. are shown by Messrs. Cliffords, Ltd., and " Elec-
tra " petrol or paraffin engines suitable for a multitude of

purposes, by Messrs. F. Sage & Co., Ltd. The last finu
also exhibits the " Minor-Domo," l,(K>0-watt, .32-volt set.

and a " Major-Domo " 2,(IOO-watt, 50-volt model. An exceji-

tionally small set seen on this stand will be described in a

subsequent issue.

The British Electric Transformer Co., Ltd., the manu-
facturer of " Tricity " apparatus, shows, in conjunction with
a maker of anthracite stoves, an interesting combination of

a central fire for water heating, also operating an oven, and
in the same equipment electric hot plates, an electric grill,

and an arrangement' of electric heating elements in the oven.
This combination gives great flexibility, the electrical heating
elements being able to. operate the oven themselves, or act

as a supplement to the fire heat, so giving complete cooking
power at all states of the fire, in fact, introducing into cooking
the " topping-up " idea as between electricity and the us«'

of crude fuel.

Amongst the numerous machines for the production of

concrete building blocks and imitation stone there is an in-

teresting device for tamping or ramming the material in the

moulds. This consists of an electrically operated machine
on a wall bracket with jointed arms and belting driving a
light and handy vertical rammer. The first suggestion arising

in the mind of an engineer witnessing the use of this apparatus
is. that it would be extremely useful in large foundries for

ramming up the sand, and it may be worth the attention of

electrical engineers in the metal working areas.

Electric Motors In Holland.—The report of the

Eleotromotoren Fabriek Dordt. dealing- with a period of 18 months
from July Ut, 1919 to December 31st, 1920. states that the imports
of foreign motors were delayed lonjrer than had been expected,

foreign rivalry having been of little account in the first U monthc.
It was very difficult to procure raw materials ; a period of from 8 to

12 months was required to secure the delivery of dynamo sheets

and insulated copper wire, and it was. therefore, essential to order

larger quantities of these materials than were necessary for

immediate needs. A sudden fall in prices however, set in. Besides,

raw materials beinff offered &t considerably reduced prices, and for

more prompt delivery, the country was inundated with foreign

motors in a few weeks. In order to meet this state of affairs, it

was necessary to write down the stocks of manufactures and of

semi-finished products, and make reserve prnvision for goods on
order last December, but not yet received hy the company, so that

the net profits only amounted to 31,000 florins. It is not intended to

pay any dividend, but to transfer the profits to the reserve fund,

and carry a small balance forward.



Toi. 88. No. 2,265, apbil 22, 1921.] THE ELECTRICAL REVIEW. 511

CORRESPONDENCE.
Letters rcceit-ed by us nfttr 5 P.M. ON TUBSDAY cunmit iijjpmr until

the fullowing wee/t. CurregjMnilriitu s/toulil furiviird tlieir coiiimiiiii-

eatiuns at tlie earlk'st pom'ible moment, -^'w tetter cuii he published

unless (.lie hare the writer's name and address in our possession

The Uatehouse Lamp Patent.

lu yuur releieuce to the late Mr. Gatehouse, you mention
a patent in connection with incandescent lamps. Some 38

yeai-s ago. when as a boy I was working for the Pilsen, Joel

and General Electric Light Co., Maiden Factories, Kentish
Town, part of my duties was in connection with what I

, understood was the patent mentioned.
The lamp filament was mounted on platinum spirals, about

'il'ii in. in diameter and about 1 in. long; the gauge of wu-e

depended upon the voltage and candle power of the lamp,
but was thin. I wound many thousands of these spirals.

. The wire acted as a resistance to the somewhat varying pres-

sure of supply of that period.

S. F. Emerson.
West Kirby.

April 13t/!, 19il.

Charging for Idle Current.

The ingenious method devised by Mr. Carrothers (your
issue No. '2,'262, p. 4U4) in substitution for Prof. Arno's method
of charging for idle current has certain advantages. Although
Ai'no has shown that it is quite easy so to modify a cosine
meter that it will register with fair accuracy the equivalent
of th*e kWh corresponding to any combination of kWh and
kVAh, the use of a specially constructed meter alone will

be always looked at with suspicion by the customer, and he
will require an ordinary cosine meter in addition. The two
meters will (except for p.f. unity) not agree, and the cus-

tomer has no means of 'checking the correctness of Arno's
meter to see whether it really registers what. Arno calls the

complex charge (his term is " carico complesso "). A third

ordinary sine meter will, therefore, have to be added. Under
the Carrothpr.^ method only two meters are required, a sine

and a cosine meter, both of which are of the ordinary con-

struction, and therefore easily obtainable from any meter
maker. Fi'om these two meters the average p.f. over a given
period foe which the account has to be made up can easily

be calcumed, and even if the customer himself is not suffi-

ciently versed in trigonometry to calculate the cosine from
the ratio of the two readings, his engineer can do this.

Under Arno's method the customer is penalised equally

whether he takes a lagging or leading idle current; under
Carrothers's method there is some discrimination. Imt not
enough. In both systems the chief idea is to penalise for

bad p.f., and not to give a bonus for good p.f. Dynamo
makers have succeeded in producing self-starting synchronous
motors which are advertised to take leading components down
to O.fi p.f., hut what is the good to the consumer of such a

motor if under the Arno system he is penalised to the same
extent whether his p.f. is due to a lagging or leading com-
ponent of the current he takes, and under the Carrothers



512 THE ELECTKICAL REVIEW. [Vol.88. No. 2,265, April 22, 1921. :'

the remedy is in his own hands, there are hundreds of opera-
tors out of work, some good men, too. A kinema trade paper
run.s a .set of test que.stions. and allots certificates to successful

candidates; this has been going on over a year, and yet only
21 out of all England have so far been successful in obtaining
certificates. Certification of operators would improve the

general status; but will it ever be?
Electrician Operator.

Bolton.
April 3rd, 1921.

Fuses for Sub°stations.

With reference to the article in the Electrical Review
dated April 1.5th on the above subject by a " Central-Station
Engineer," it may be of interest to your readers to know
that the firm whom I represent in this country (The Electrical
Apparatus Manufacturers, Sprccher it Schuh Co.. of Aarau,
Switzerland) are makers of the particular tyi>es of fus(?s for

medium pressure."; recommended by your contributor.
After many years' experience they have evolved two types

of fuses for these pressures, one being for heavy currents up
to 3,000 amperes of the open replaceable type with horn
break, and the other being of the handle type with clip con-
tacts for currents up to 600 amperes, the fu.se strips being
of zinc, which combines the advantages of a low melting
temperature and a minimum explosive effect. The fuse car-

riers in this type are made of a specially tough fireproof in-

sulating material.

J. B. Rudkin.
Ijondon.

April mh. 1921.

The Grading of Mains Enj^ineers.

I think that everv charge engineer in the country, and
especiallv those in large stntions. fails to see the reason
why mains engineers should be graded on a higher level for

pay than themselves. It would be absurd for nnyone to arcue
that their qualifications for the superintendence of wire-
laying work entitle them to hisher par than that naid to

charge engineers, who.se responsibilities in large stations are
enormous, and who have to tike their retmlar turn on niaht
and Sundav duty. If T may have an onininn. T tViink thio ;«

.> matter that should be considered Hv tlie Xntinnal .Toint

Board of the Employers and Fle'^trical Power Ensineers'
Association. There is a wide belief, too. that there is far

too much favouritism shown hv chief engineers to " kow-
towing " men when there is a promotion to be civen. or
vacancies are to he filled. Tn a station near I;Ondon wherp
T was employed for a short time some years affo. I found
that the station superintendent was t man without anv
electrical engineering nualifications whatever, hut he wns
nnsoessed of special ability as a " knw-tower " to the chief.

and as a coarse bully to his subordinates.. Tlie result was
that no self-respecting young engineer remained at the station
for more than a few months.

N. B.
April mh. 1991.

The Heating of Buried Cables.

Tn mv letter to you of the fith inst.. .nn unfortunate slin

occurred in the fourth line of the fourth paraffrnph. The
word " considerablv " sbnnld not have been inserted The
sentence should read :

" The Ios=es in unarmoured cables are
in each case gi'eater than tho.^e in armoured cables . .

."

A. M. Tavlor,
Birminshara. Hon. Major. .5.0.2, W.n.A.M.

.April im. 1921.

LEGAL.

The Nash Fish Hi'DiioPHONE.

On Monday last, before the Eoyal Commission on Awards
to Inventors, the case was commenced of Mr. George Howard
Nash. C.B.E. (chief engineer and a director of the Western
Electric Co.), Mr. A. .\. Mack, Mr. Bertram B. Grace, and
Mr. G. E. E. Penny, who put forward a claim in respect of

the Nash fish hydrophone and the Western Electric hydro-
phone equipment—apparatus used for the purpose of detecting
the presence of submarines in the late war.
The Court was presided over by the Hon. Mr. Justice Sar-

gant, with whom were Sir Charles Ellis, Sir James Dobbie,
Mr. Temple Franks. Mr. Young, and Mr. Norton.
The apphcants were represented by Mr. Hunter Gray,

K.C.. Mr. Barrington Ward. K.C., and Mr. Caradoc Rees
(instructed by Messrs. Hynian Isaacs. Lewis & Mills) solicitors.

The Crown was represented by Sir Arthur Colefax. K.C.,
and Mr. Moritz.
Mr. HoNTEE Gray. K.C. in opening the case, explained that

the Western Electric Co. were not the claimants, although
the company wexe entitled to the greatest credit for the work
which they performed in connection with the matter. It was
a claim by four gentlemen who were employes of the Western
Electric Co., and it was in respect of what was known as

the Nash Fish, which was not an instrument, but a system
embodying several instruments, used very largely for the
detection of submarines, and which enabled them m many
cases to be destroyed by depth bombs. It was in April, 1915,
that the German submarine menace became a real danger,
and the danger increased until in the autumn of 1916 it caused
a great deal of anxiety in this country. The menace went
on increasing until the middle of 1917 when something like
one million tons of shipping was being destroyed per day.
The Commission would uiidorstaud that during "the whole of
that period it was vital that some means should be found to
prevent, if possible, that tremendous destruction of .shipping.
Many elaborate investigations were carried out for the purpose
of finding some solution. Among them were mines \\hich
were laid in the traffic areas of the submarines, nets, the
" Q " boats, li-c. Some of the best scientific brains had
directed themselves to the problem. He would not tell the
Commission in detail all that Mr. Nash did—it was sufficient
for the moment to say that from the beginning of the war
the Western Electric Co., and the four claimants, were work-
ing on devices of various kinds for war purposes, and in
November, 1916, Mr. Nash in particular turned his attention
to the problem of dealing with the German submarines. From
that time until April, 1917. the -nork which Mr. Nash and his
colleagues did in that connection was almost superhuman.
The problems to be faced were multitudinous, but in the end
they succeeded in perfecting a system which was eminently
useful for the purpose for which it was designed. By October
or November. 1917, there were something like 180 trawler.s.

all of w-hich were built for the purpose, and fitted

with the system. .Although Mr. Nash was a scientific man
of very great skill and knowledge, he began with the very
elements of the subject. He consulted every book which he
could find which gave him any information on the conduc-
tivity of sound in water, and having equipped himself with
that knowledge, he proceeded to work out the various elements
in the problem, and he began with the microphone. The
first problem Mr. Nash had to solve was to get a microphone
which would be affected on both sides. Some of the other
scientific men •sjho were working on the problem had solved
that, but not to the knowledge of Mr. Nash. In addition to

both sides of the diaphragm being equally affected, it was
necessary to know not only that it was in the line of the
diaphragm, but they must know from what direction the
.sound came, whether from the right or the left. The next
problem w-hich Mr. Nash had to tackle was to invent a
unidirectional hydrophone, and that was eventuallv accom-
plished. Counsel explained how by an arrangeinent of

the two microphones it was possible not only to get the
dii'ection of the line to the submarine, but the " sense " of it.

He was. he said, instructed that that device was absolutely

new at the time Mr. Nash invented it. Another problem
which Mr. Na.sh had successfully solved was moving the

hydrophone transmitters through the seas at high speed with-

out affecting their efficiency. Such a device might have been
suspended ifrom the ship itself, but the dilficulty there was
that they would have had trouble with the noise of the

engines, and by the surging of the water, and therefore

Mr. Nash took the quite original step of suspending his fish

at the extremity of a long, steel composite rope about 200 ft.

long. That was towed behind the ship, and the rope con-

tained all the conductors that were required in addition to

the necessary material to enable the towing to take place.

It would be realised that all those problems required a great

deal of experimenting to perfect them, but once the instru-

ments were standardised, it was possible for the operator on
board a ship to tell within 10 per cent, the distance the

submarine was from the vessel, and then depth charges were
dropped above the spot where the submarine was suppo.sed

to be. Before Mr. Nash invented his " fish " it was recna-

nised that no single device had succeeded in overcoming the

water noise, and the result was failure in every case. Mr.

Nash had solved every single problem, and 184 ships were

fitted out with the apparatus, and a very large number of

submarine " hunts " were carried out. and he (Mr. Grayl

was going to submit to the Commission that the effect of

those devices was practically to destroy the danger of the

German submarines. When they were used the submarines

could be ' hunted " in a way that was never possible before

:

and they could be followed for hours and hours together until

eventually they were destroyed.

Learned counsel had not concluded his address when the

hearing was adjourned until Monday next.

¥\

Semco, Ltd., v. Spooneb.

In the Shoreditch County Court, on April 14th. before Judge

Cluer, Messrs. Semco. Ltd.. of High Street, Shoreditch. elec-

trical manufacturers, sued Mr. R. J. Spooner. of Forest Gate,

butcher, to recover ^7 8s. 6d. for repairs to an electric motor.

Tt appeared that the defendant had a small electric motor

running in his shop which he wi.shed to have repaired. The

work had been done satisfactorily, but it was stated that the

price was excessive.

Mr. Holt, of 127. St. Stephen's Road. East Ham. aa elec-

trician, was called for the defence, and said that if he had

been offered the work to do he could have carried it out

properly and made a profit by charging d63 158.

Judge Older found for the plaintiffs for £5 and costs.
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Postmaster-General i'. Liverpool Corporation.

An action seeking to recover the cost of repairing the damage
to telephone cables, the result of an explosion which occurred

in August. 1918. was heard at the Liverpool County Court,

when the Postmaster-General sued the Liverpool Corporation
,in respect of the sum of £40.
On behalf of the Postmaster-General, it was stated that

when the Government took over the telephone system from
the National Telephone Co., certain agreements between the
company and the Corporation lapsed. The Postmaster-General
claimed that he was entitled to obtain the cost of the repairs

to the telephone cable which it was alleged had been damaged
by a faulty electric light cable of the Liverpool Corporation.
The Corporation contended that the fact that the Postmaster-

General had taken over the telephones did not entitle him to

treat agreements entered into lietween the Corporation and
the National Telephone Co. as having lapsed. It was argued
that the Corporation should not be liable through the tele-

phone and electric light cables being in contact.

His Honour Judge Thomas, gave judgment for the Corpora-
tion with costs. He said the Postmaster-General was still

bound by the agreements referred to. He found that the
telephone calile had been negligently and improperly laid by
the Telephone Co. in contact, or practical contact, with the
Corporation's electric cable.

MER5EY AND WEST LANCASHIRE
ELECTRICITY DISTRICT.

Colliery Fireman Fined.

Before Sheriff Macdiarmid. at Airdrie, Robert Hendry, col-

liery fireman. Lang Street, Coatbridge, admitted a cTiarge

of having failed to keep the removable handle of the electrical

firing apparatus in his personal custody, he being authorised

to fire shots electrically, and allowing it to be in the custody
of two others. The Sheriff imposed a fine of £5, with the

alternative of 30 days' imprisonment.

Bastian Electric Co., Ltd.

The petition of W. F. N. May and others for an order for

the compulsory winding-up of this company was before Mr.
Justice P. 0. Lawrence in the Companies Winding-up Court
on April 12th. The petitioners were judgment creditors, and
the petition was adjourned for 14 days.

Portable Electric Motors (1919), Ltd.

Upon the petition of Electric Tools & Motors. Ltd.. Mr. Justice

P. O. Lawrence, in the Companies Winding-up Court, on
April 12th, made an order for the compulsory winding-up
of this company. The i^etitioners, it was stated, were judg-

ment creditors for £160. Tliere was no opposition.

Workmen's Compens.wion.

At the Southport County Court, on April 12th, an appUcation
was made for an order regarding certain compensation moneys
respecting the death of an electrician in the emnloy of the

Vulcan Motor & Engineering Co.. named .John Gilbert Anger,
who was killed as the result of an accident arising out of

his employment in November last. Mr. A. J. Mawdsley,
solicitor, said that since the commencement of an application

for arbitration the Vulcan Co. had paid mto court £300 which,
he understood, was the maximum sum payable on death in

such circumstances. The judge consented to the paying out
of £7.5 to the widow for the discharge of her debts, which
included £40 for furniture, the balance to be invested with
Uberty to apply for its apportionment as between the widow
and the children.

Hackney Borough Council to be Summoned.

It is reported in the daily Pre.ss that on Saturday last Mr.
S. Y. Tilley. sohcitor, applied to Mr. DLsney at North London
Police Court on Saturday for a summons against the Hackney
Borough Council for failing to supply electric power to certain

premises, contrary to the provisions of the Hackney Electric
Liehting Order. 1893.

Mr. Tilley explained that his client had made formal
application for a supply of electricity, which the Council was
bound to give, and had employed a master man to do the
wiring inside the premises. While this work was in progress
the electrician received a visit from a person representing
himself as a shop steward from the Council's electricitv de-
partment, who requested to see his "ticket." ""What
ticket'^ " asked the electrician. " Your union ticket," was
the reply. The electrician answered :

" I am a master man
and do the work myself. I employ no labour." The shop
steward informed him that as he did not belong to the union
the Council's men woulfl refuse to connect the premises, and
this decision was afterwards confirmed by the borough elec-

trical encrineer. Under Section 26 of the Order the Council
He'came liable to a penalty of 40s. a day for refusing to connect
the premises.
Mr. Disney granted the summons.

We have received the following communication from the

Electricity Commission :

—

The Electricity Commissioners having considered the evi-

dence submitted at the recent inquiry at Liverpool into the

two schemes submitted respectively by the Conference of

Mersey and West Lancashire Electricity Authorities, and by

the Corporations of Wallasey and Birkenhead, have arrived

at the following conclusions :

—

1. The area provisionally determined is confirmed subject to

the inclusion of the urban districts of Lymm, Haydock, North-

wich, Middlewich, and Wirisford, and the rural district of

Northwich.
2. A Joint Electricity Authority will be formed for the

whole district, subject as hereinafter appears.

3. The advantages to the Local Authorities of the Wirral

Peninsula of independent combination will for some years out-

weigh those of inclusion in the scheme for the whole area.

Subject to liaison with the .Joint Electricity Authority, a

separate Committee will be established representative ot the

Local Authorities for the following districts, namely, the

county boroughs of Birkenhead and Wallasey, the urban dis-

tricts of Hoylako and West Kirby. Bromborough, Hjgher

Bebington. Lower Bebington, and Neston and Parkgate, and
the rural district of Wirral (hereinafter referred to as " the

Wirral Area ").

Although the Commissioners have arrived at this conclusion

after a critical comparison of the estimates laid before them
by the promoters of the two schemes as subsequently amended
by the Commissioners, they are of opinion that it may be
found advantageous to merge the Wirral Committee in the

Joint Electricity Authority at some future date.

4. A capital station in the neighbourhood of Liverpool, and
a transmission system connecting it with Liverpool. Bootle,

Prescot. and St. Helens, are immediately required, and will be

of advantage to the neighbouring districts.

5. The fullest and most efficient use should be rnade of the

generating plant of the Mersey Power Company, Limited. The
company, by arrangement with the Joint Electricity Autho-

rity, and with the approval of the Commissioners, and subject

to suitable conditions, may be empowered to extend its opera-

tions by bulk supply or otherwise into neighbouring districts.

The Company will have separate representation upon the Joint

Electricity Authority, to which it will elect one member.
6. The "areas of the Wirral Committee and the Mersey Power

Company, Limited, should in due course be linked up with

the remainder of the area.

The Electricity Commissioners have accordingly decided to

prepare a draft Order providing {inter alia) :
—

(a) For the establishment of a Joint Electricity Authority

for the whole district, including the additional areas

enumerated in paragraph (1). and the Wirral area.

(b) For the establishment of an independent Committee for

the Wirral area.

(c) For any con.sequential modifications in the constitution of

the Joint Electricity Authority proposed in the scheme of the

Conference of Mersey and West Lancashire Electricity Autho-

rities. The Wirral Committee will elect one member of the

Joint Electricity -\uthority.

(d) For the inclusion of outlines of the technical schemes to

be undertaken by the Joint Electricity Authority and the

Wirral Committee respectively, but will provide that modifi-

cations thereof may be made with the approval of the Com-
missioners.

(e) For the .Joint Electricity Authority and the Wirral Com-
mittee respectively being required to submit, within a period

of two years from the date of their formation, proposals for

giving or securing a supply in unoccupied areas where_ there

is a reasonable prospect of such supply being remunerative.
_

(/) For the administTative expenses of the Joint Electricity

Authoritv being met bv contributions from each of the in-

terests represented on the Authority, and for any deficiency

on revenue account which may arise from the s\ipply of elec-

tricitv being, by a re-adjustment of charges or otherwise, met
only by those undertakings which are connected with the Joint

Electricitv Authority's transmission system.

(g) For the necessarv financial powers being conferred on the

.Joint Electricitv Authority and the Wirral Committee, subject

in the former case to the enactment of the Electricity (Supply)

Bill now before Parliament.
Pending the establishment of the Joint Electricitv Authority

and the Wirral Committee, the Commissioners will ask the

parties concerned to form two small provisional committees

with which the Commissioners may consult from time to time

with regard to anv development of supply in the Electricity

District and the Wirral .A.rea respectively.

The observations of the parties represented at the recent in-

quiry will be invited on the clauses of the draft Order before

the Commissioners hold the further inquirv required by

Section 5 (4) of the Electricitv (Supply) Act. 1919.

A comm'unication in the above terms is being made to all

parties represented at the inquiry.
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BUSINESS NOTES.

Bankruptcy Proceedings.—J. Skinner (Foster, Skinner
and Co.), electric fittinga dealer, Liverpool.—First ana final divi-

dend of Is. if\i. in the £, payable April 22nd, at the Official

Receiver's Offices, 11, Dale Street, Liverpool.
John Vincknt Bkll, 21, North Bar Within, Beverley, Eist

Ridinsr, Yorkshire, electrical enfrineer.—The adjourned public
examination of this debtor was held recently at the Guildhall,
Alfred Golder Street, Hull. It appeared that debtor commenced
business in February, 1920, after beinff apprenticdd to the trade.
The statement of affairs showed liabilities of £449, asrainst assets
estimated to realise £4.')5, or a surplus of £6. He attributed his
position to a general fallinproff in trade since September, and
damage done to his business by reason of his arrest. It was farther
stated that the chartje on which he had been arrested had been
withdrawn. The examination was closed.

L. P. HowsE & G. H. B. Snell (Howae & Snell), electrical engi-
neer?, Margate.—Trustee, Mr. J. C. Goldstck, 5, Cecil Square,
Margate, appointed April 11th.

Company Liquidations. — British Rubber Maku-
FACTUBBS, LTD.--A first and final dividend is to be declared.
Proof of debts has to be made by May 2nd. The liabilities are
£80,000. The assets estimated available for dividends are £4,800.
Mr. H. Brougham, 3i, Carey Street, W.C, is liquidator.
Orizaba Tramways Syndicate, Ltd—Meeting of creditors

called for Monday last at Sardinia House, W.C.
Anglo-Fobeig.v Tramways Syndicate, Ltd.—Meeting of

creditors called for Monday last at Sardinia House, W.C.
Wigan Electbo METAtLnRGiCAL WoBKS, LTD.—Winding up

voluntarily. Liquidator, Mr. J. Airey, 8, Victoria Street,
Liverpool, to whom particulars of claims should be sent forthwith.
Meeting of creditors called for April 27th.

Dissolutions of Partnership.—Saunders, Garner and
MoTHERSDiLL, electrical, motor, and mechanicU engineers, 249,
Regent Road, Salford.—Mr. F. Garner and Mr. F. Mothersgill have
dissolved partnership. Debts will be attended to by Mr. F.
Garner, who will continue the business under the style of
Garner A: Co.

British Telephone Supply Co., 14, Snow Hill. Birmingham.
—Messrs. G. H. Hanson, W. C. Carter, and A. H. Hanson, have
dissolved partnership. Debts will be attended to by Messrs.
Carter and A. H. Hanson, who will continue the business under the
same name.

Trade Annonncements.—Messrs. George Nobbs, Ltd.'
of 89. C.eveland Street, Fitzroy Square, London. W. 1, have taken
over the sole selling rights for the world of " Provol " electrical
insulating composition, which takes the place of what has long
been known as Chatterton's compound. For the last five years
their entire output has been absorbed by about 12 British manu-
facture! s of generators and motors, and certain telegraph, tele-
phone, and traction companies.
Messes. Bebry & Moodycliffe, late of the South of Scotland

Electrical and Mechanical Engineering Co., Ltd., have commenced
business aa electrical engineers, at Milldamhead, Annan Road,
Dumfries.
The Commercial Cable Co. has opened a new cable office at

75. Edmund Street, Birmingham, for the convenience of this large
industrial centre.

Premises at 7. Victoria Square, Truro, have been opaned as show-
room? by the Electric Light, Motor and Enqineerino Co., of
which Mr. H. Colling Hall is the manager.
Me. Neil Camebon and Mb. Campbell Gabdneb, of

44, Upper Arthur Street, Belfast, and 68, Dame Street, Dublin,
have entered into partnership and commenced business at the
above addresses as electrical and mechanical engineers' agents and
wholesale factors. Catalogues and price-lists requested.

Catalogues and Lists.—The London Electric Firm,
Brighton Road, Croydon.—Leaflet No. 274, giving sizes and prices
of flexible steel wire ropes ; Leaflet No. 275, a price list illustrating
and describing winches, ropes and pulleys ; also two circular
letters, one regarding stocks of searchlight mirrors of various types
and sizes (pricsd), and the other (with blue prints) advertising a
stock of disused steel and wood poles suitable for lighting,
telephone lines, &c.

^

Messrs. L.G. Hawkins ,fe Co., 116, Charing Cross Road. W.C. 2.—
"The Electrical Link," Vol. I, No. .S, advertising "Universal
electric washers and other products

; also two illustrated pamphlets
dealing with " Universal " toasters, percolators, vacuum cleaners,
immersion heaters, &c.
Messrs. S. G. Leach & Co., Ltd., 26-30, Artillery Lane, E. 1.—

List FCM 1 1 , a priced pamphlet giving particulars and illustrations
of desk, bracket, and oscillating electric fans ; also an illustrated
price sheet of fractional h.p. motors, ranging from -,', to t h.p.
Messrs. Ferranti, Ltd., 180, Fleet Street, London, E.G. 4.—

Illustrated and priced leatist, List Ga 354, giving full particulars
of the Ferrauti-Hawkins system of cable protection.
Messrs, Mossay & Co , Ltd., 7, Princes Street, Westminster,

S.W. 1.—A catalogue giving numerous illustrations of " Orwell "'

industrial electric vehicles applied to various busiressej. Particu-
lars of running costs are given.
The Edison Swan Electric Co., Ltd., Ponders End, Middlesex.

Leaflet No. A.A. 214, dealing with " Ediawan " circuit-breakers, and
Leaflet B.B. 215, advertising " Ediawan Acme " accumulators.

The Benjamin Elbotbio, Ltd., Brantwood Works, Tariff

Road, Tottenham. N. 17. Catalogue L-6.—This is an extremely
well-prodused publication divided into seven sections as follows :

—

(1) Industrial lighting fittings
; (2) outside lanterns and well-

glasi fittings
; (3) electric lighting devices

; (4) shop-window
lighting material

; (5) industrial signals . (6) automobile acoea-
soriea

; and (7) a3oes.TOrie8 and spare parts. Each section is pro-
fusely illustr.atsd, soma excellent photographs of lighting sy«tea:i8

being included, and a great many data are also supplied. Prices
are given where poss.ble.

The Bbitish Thomson-Houston Co , Ltd., Rugby.—Descriptive
List No. 2,631—A. This is a copiously-illustrated brochure dealing
with ' Fabroil " pinions and their applications. A great amount
of teohnical data in this connection is included in the publication,
Athol Enoineebino Co , 9, Peru Street, Higher Broughton,

Manchester.—A price-list (C 3. 150,421) of sheet celluloid, with
<:onditions of sale, ko.

Messrs. Hyatt, Ltd , Thurloe Place, South Kensington, S.W. 7.

A list giving drawings and dimensions of roller bearings for loose
pulleys and countershaft boxes.

Electricity Supply Rlflo League.—The following are
the results of the matches shot during March :—Shoreditoh
583, Central, 557; City Co. 561, Fulham 481; City Co. 571,
Central 552 ; Shoreditoh 583, St. .James's 654 ; St. James's 565,

Brompton 534.

Book Notices.—" Riffelbekampfung und Riffelmessung,"
By F. Sohrey. Pp. 19, figs. 5. Vienna : From the author.
Price M.20.—This is a pamphlet on the removal of corrugations on
railway track by means of a traok-grinding rail motor-car, and the
measurement of corrugations on tramway lines, issued by the chief
inspector of the municipal tramways in Vienna. It deals with the
cost of removal of corrugations on rails by various prccetses, and
contains a description with illustrations of a new device for

measuring corrugations ; it is the result of investigations made
under the superintendence of the author by the municipal tram-
way department of Vienna.

" The Metropolitan-Vickers Gazette,' Vol. VI, No 96, March,
1921.—In this issue, Mr. Juhlin's paper on "The Temperature
Limits of Large Alternators," read before the I.E.E , is reproduced.
Other articles are :

—
" Electrical Drive in Cotton-Spinning Mills,"

by V. Mallalieu ;
" Radiology Applied to the Testing of Materials,"

by A. P. M. Fleming, C.B.E.. and J. R. Clarke, M.Sc. ; and "The
Electric Road Vehicle," by W. D. Sheers.

"Science Abstracts." Vol. 24, Part 3. Section A—Physics
(88 pp.); Section B—Electrical Engineering (54 pp.). London:
E. & F. N. Spon, Ltd. Price, single numbers, 2g. 6d.

" Engineering Abstracts from Current Periodical Literature,"

new series No. 7, April, 1921 (275 pp.). London : The Institution
of Civil Engineers.

" Contact," the Journal of the National Association of Super-
vising Electricians. Vol. II, No. 4, April, 1921. London : The
Association,—This number contains illustrated articles on " Battery
Control by Ampere-hour Meter, " and " Progress in Lighting," a
report of proceedings at the annual dinner, &c.

Electrical Manufacturing in Austraiiai—Protests were
recently lodged with the Sydney City Council against the deoision

of the Electric Lighting Committee to recommend the purchase of

a transformer of local manufacture at a price some 20 per cent, in

advance of the tenders from oversea manufacturers. The
Australian Overseas Committee of the British Electrical and AUied
Manufacturers' Association emphatically protested against such
preference. The British manufacturers, the letter stated, had to

allow in their tenders for freight, insurance, exchange. &c,, as well

as duty, in the case of the transformer 30 per cent, ad valorem, so

that in this way alone local manufacturers were protected to the

extent of approximately 45 per cent. The general impression was
that the new rates of duty were fixed in such a way as to give the
necessary preference to local manufacturers over the British, and
that it was no longer necessary to give a further preference to

local manufacturers. It was, therefore, surprising that in this

instance a preference of 20 per cent, was recommended. If this

policy was adhered to, it would seem useless for British firms to

continue tendering, and in the circumstances it would leave the field

entirely open to local manufacture, eliminating healthy com-
petition. It would be recognised that the total load of 65 per cent,

could not possibly be faced by British manufacturers. The letter

further pointed out that no preference should be given to local

over British manufactured articles, on account of duty, &c., which
was already intended to serve that purpose. It would be glad if

the Council would define its policy on the question in connection

with future contracts. A second letter in similar strain was
received from Messrs. Noyes Bros. (Sydney), Ltd, The Council,

however, agreed to the recommendation of the Electric Lighting

Committee, that the tender of the English Electric Co. of

Australia, for the transformers, involving a sum of £13,700, be

accepted.

—

Industrial Australian nifd Mining Standard.

New Italian Companies.—There has been formed at

Antrona Plana, province of Novara, the Sooieta Forze Idrauliche

Valle Antrona, with a capital of 1,000,000 lire, for the generation

of electricity from the River Antrona.
At Oliveto Citra has been embodied the Sociela Idro-elettrica

Valsele, for the utilisation of energy generated from the River

Inceglia. Its capital is 1,000,000 lire.
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The Photographic Fair.—A Photographic Fair is in

progress at the Hortioultural Ha'l, Westminster, where aU phases

of the art are to be seen. Naturally cameras, plates and lenses

form the greater pait of the exhibition, but several electrical

appliances are on view. There are numerous small articles shown,
such as the Richardson dry-mounting fixmg iron, which is similar

in appearance to an electric soldering iron. This has a small

loading, and is suitable for attaching to an ordinary lampholder.

Then there is an electric printing box , this is for use where a

supply of electricity is not available. It consists of a box in which
is placed a small electric lamp supplied by a pocket battery. Prints

upon " gailight " paper can be obtained in a very short time by
th s means. Messrs. John J. Griffih & sioNS, Ltd., of Kemble
Street, Kiogsway, show a "Barkay " riflictor which, it is claimed,

increases the actinic value of the rays from a gasfilled lamp by
800 per cent. The reflector is of gla's, silvered on the back. The
surface of the reflector is a series of tiny depressions and con-

vexities, so that within the main light beam (which is not visible,

and does not photograph) are myriads of secondary linht pencils

striking at every angle. The effc>ct gained is as though the light

originates from an iocandescent mass of some 150 sq. in.—the

whole area of the Barkay—instead of from a small filament or arc

alone. As a result, the outline of cast shadows is softened and
' fluffy." Diffusing screens, which frequently absorb 70 per cent,

of the light, may be dispensed with, or reduced to a very small size

just sufficient to mask the direct rays from the light source.

Messrs. Newman & Guardia, Ltd., 17-18, Kathbone Place,

Oxford Street, W. 1, exhibit "Triumph " outfits for photographic

work. The 5-A set shown comprises a l,000o.p. lamp and Margin
reflector, with a sliding resistance to vary the intensity of the

light. This can be op?rated from house wiring, or an accumulator

battery cin be employed.

Messrs. Ross, Ltd., Clapham Common, S.W. 14, have on view an

example of their kinema projector. The special lenses used in this

machine result, it is stated, in a considerable saving of current

while giving brighter illumination than the machines of most

other makers. The arc is of the six-movement type, making
adjustment a simple matter. A specially-designed shutter is

supplied with the machine. It is the outcome of many experiments

in connection with light transmitting pjwer and the elimination

of flcker. In this shutter the alternate "cover" and 'open"
se »ments are covered with translucent gelatine ; the " cover

"

segments are violet-coloured. This arrangement ensures that the

liaht is never cu J off from the screen, and the usual flicker, there-

fore, is absent. The Jthh.p. motor which is embodied in the

ma< bine is swung and counterbalanced, so that the tension in the

pulley-driving belt is maintained constant.

Messrs. W. Bdtcheb & Sons, Ltd., Farringdon Avenue, E.G. 1,

exhibit, i'^ler alia, kinema projectors, and samples of the
'• Klimax " parallel arc for studio work, projection, &c.

N.A.S.E's New Address.—The registered office of the

National Association of Supervising Electricians is now at Room 29,

Metropolitan Buildings, 63, Queen Victoria Street E.G. 4. Tele-

phone, 'City 7381."

New French Companies.—Under the style of Etablisse-

ments Niooa has been formed a company at Paris (Rue Volney, 6")

for the manufacture, sale, and purchase of electric porcelain and
other articles of electric equipment. The cap'.tal is 1.120,000 fr.

in 500-fr. shares, of which 1,800 are apportioned to MM. Moatti,

as consideration for their assets.

Le Micalas (Socicce Frargiise des Isolants pour I'Electricite) is

the title of a recently-formed company for the manufacture of and
trading in electric insulators and the accessory chemical pro-

ducts. The capital is 6,000,000 fr. in lOufr. shares, of which
24,000 A shares are allotted to M. Herrmann in partial payment
for his assets. Offices. 6, Rue Volney, Paris.

There has been embodied at Paris (66, Avenue de la Bournnais)
the Comptoirs d'Electricite Industrielle (Anciens Etablissements

de la Motte-RougeX for the working of the goodwill of an electric

furnisher's busiuesi. The capital is 300,000 fr., of which 2,300

100-fr, shares are allotted to MM. Motte-Rouge and De Pontaumont
as oompf asation fcr their asset?.

The Societe Lux imbour^eoise pour Enterprises Electriques is the
name of a company formed at Paris, with a capital of 3,000,000 fr.,

to trade in electric material of all kinds.

Engineering Wages and Conditions.—According to the
Manchestr r Guardian, the Engineering Employers and Unions
recently met in conference to .discuss in the first place certain

aotual disputes which had arisen about overtime, manning of

machines, and the apprentice question. These disputes led to a
number of local stoppages in particular factories. In the second
place the conference was exp;oted to discuss the employers' appli-

cation for a general reduction in wages throughout the industry.

When the conference met the employers apparently asked the
Unions whether they would agree to recommend a general resump-
tion of work in the factories in which stoppages had taken place
over these questions. To this the Unions refused to agree. The
employers thereupon intimated that, in their view, this created a
serious situation, that full powers of action had been placed in the
hands of the Federation by the constituent associations, and that
they would have immediately to consider their position. They
thereupon adjourned the conference without any discussion on the
wages question.

''The view in Trade Union quarters is that this means that a
serious crisis, in which the wage reduction question will inevitably
become the principal issue, whatever the ostensible cause of the
dispute may be, is imminent."

Scottish Electricians' Strike.—The strike of electricians
in Scotland is now in its seventh week. No conference between
the two parties has been held. The employers throughout
Scotland, states the secretary of the Electrical Contractors' Aesocia-
tion of Scotland, have recently been advertising for men at the
new rate of 28. per hour, and there has been a considerable number
of responses. Some firms are already fuUy staffed. There is no
doubt that a very considerable number of th6=e who have applied
are not members of the Electrical Trades Union, but, on the other
hand, it seems clear that members of the Union are also seeking
employment at the new rate. Practically the whole of the
employe! of one large firm returned to work en April 15th, and it

is reported that the employes of another firm returned on April 12th,
both at the new rate.

Mr. Higgins, the district organiser of the E.T.U., points out in
connection with this statement that, so far as the members of the
Union are concerned, it is not true. He admitted it might be true
that some employers were able tj engage men, but those were non-
Unionists. What the employers desired most was competent
electricans, and Mr. Higgins said he doubted whether those men
were competent workers. Sj far as Glasgow was concerned, he
said no firm had succeeded in securing a full staff.

Social Events.— At the invitation of the Mayor of

Leigh (Mr. Gto. Holden), Callecder's "Anchor" Works Musical
Society recently gave two performances of Gilbert and Sullivan's

opera, 'The Pirates of Penzance," in the Leigh Hippodrome, in

aid of the local infirmary. This laudable effort resulted in the
Mayor, on behalf of the Infirmary Board, receiving a cheque for

£302, representing the gross proceeds of the evening's entertain-
ment. The whole of the expenses (£110) were defrayed by private
subscriptions, thus avoiding the heavy entettainment-tax. In
acknowledging the cheque, the Mayor highly complimented the
" Anchor " Works Musical Society on their excellent performances.
The interest in the event was enhanced by the fact that, with the
Society's double set of principals, two " houses " were run during
the evening to crowded audiences. Mr. Alec Hill (conductor), Mr.
Jos. Hull, A.R.G.O. (accompanist), Mr. W. T. Thornley (stage
manager), and MissCasstles (who was responsible for the costumes),
togther with the principals and chorus, were the recipients of well-

merited congratulations. The arrangements were carried out by a
Town Committee, with the Mayor as chairman, Messrs. J. A.
Smith and W. Hulme Jones (hon. secretaries), and Mr. W. Higen-
bottom (hon. treasurer).

The staff of the Midland Electric Manufacturine Co., Ltd., have
formed a Staff Social Club, and held their first dinner and musical
evening at the White Horae Hotel, Birmingham, on April 14th.

Over 40 members were present ; Mr, W. L. Barber (managing
director) presided

The annual dinner of the Willesden District Council Electricity

Department was held at the Social Club Room, Salosbury Road,
Kilburn, on Saturday, 9th inst. Councillor W. A. Hill, the chair-

man of the Electricity Committee, who presided, was supported by
Mr. A. W. Blake, and members of the Electricity Committee and
other friends, including Messrs. W. Wjld, borough electrical

engineer of Hampstead, H, Howard, and R. Hughman. The party

numbered approximately 80. Unique table decorations were
devised by members of the staff. The toasts included '' The Elec-

tricity Committee,' "The Officers of the Council," and "The
Visitors." In responding to the toast of " The Electricity Depart-

ment," Mr. Blake gave a brief /(•.!.«/«< of the work of the department
during the past year. Twenty-one miles of new cable had been

laid, 473 new consumers had been added, and the electric vehicle

department had completed its first full year of working. Of the 14

electric vehicles which were operating on hocse refuse collection

in the district, one had ran without any loss of time whatever

throughout the 12 months, one lost { hour, one lost 1 hour, one

2 hours, and one 2J hours, and takiog the whole 14 vehicles, the

whole time lost was only 99^ vehicle hours, which represented

only '3 per cent, of the whole working time. He instanced this

as a record which would be hard to approach by any other form of

road transport. The plant at the Acton Lane Garage was also

being used for charging industrial trucks and other electric

vehicles, and the increasing use of these in the factories of the

districts showed that the great advantages of these trucks in the

handling of goods were being more and more realised by manu-
facturers, A much-enjoyed musical programme was contributed

by various members of the staff.

The concluding social evening of the Ediswan (Bristol) Staff

was held at the company's showrooms on the 6th inst. A varied

programme was given by members of the staff and their friends.

E.D.A. Activities.—The Electrical Development Associa-

tion, Hampden House, 84, Kingsway, W.C. 2, has recently published

two interesting articles upon Switzerland. One (E.D.A. 152),

deals with electrical enterprise in that country, and the other

(E.D.A. 155), is an abstract of a lecture delivered by Herr Paul

Beuttner to a Society of Engineers in Switzerland. This deals

with electiic heating by " heat accumulation " methods using high

load-factor appliances.

Salaries in Electricity WorliS.—We regret t3 learn from

the minutes of the Hammersmith Borough Council for April 20th

that the Salaries and Wages Committee (No. 2) has recommended

the withdrawal of the Council from the various Joint Industrial

Councils and Boards representing employers and employes, and

proposes instead to hold conferences with representatives of the

Connoil's staff and employes,
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Lead.—In their report, dated April 16th, Messrs.
Jameb Fobster & Co. state :

—"The market for lead, aa for other

metaU, has been remarkably steady, notwithstaading the gravity of

the labour difHoulties, but the position is very artificial, and the

steadiness is certainly not due to trade demand, which has been of

a most meagre description. Not only is the coneuraption of lead for

building trade.s much less than it was, but the electrical cable trade

has fallen off considerably during the lust month or so."

Underi^ronnding of German Overhead Wires.—It is

expected that the long-distance cable connections between Berlin

and Rhiueland will be completed in the next few months. In

connection with this work it is stated that as soon as the financial

situation will permit, the German telegraph authorities propose to

substitute cables for the most important Press and telegraph wires.

In order that all technical experience may be utilised in the con-

struction of cables, and also secure the greatest possible economy
and efficiency by simplification, it is intended to form a company
under the title of the Deutsche Fernkabol G.m.b.H., of Berlin,

with the co-operation of the State and tne firms to be entrusted

with the manufacture. Hitherto only the Siemens i: Halske Co.

has supplied longdistuace telephone cables to the telegraph

authorities. The Felten & Guilleaume Co. and the A.E.G. will

now participate in the new company, which will also embody other

cable makers later on.

Italian Electrical Preparations.—In the course of the

report for 1S20 of the Societa Anonima Italiana Gio. Ansaldo e

Cia., the directors state that the company's programme covers a
series of manufactures fu mechanical and electrical engineering

and shipbuilding, complemented by the production of special

qualities of electric steel. Dealing with the transposition from
war to peace work, the report mentioned that the Sampierdarena
works is producing turbines, marina boilers, and locomotives.

The artillery works of Vittoria had been transformed into a great

works for the construction of three-phase machinery and electric

locomotives, while the old electrical workshops remained intact

for the building of continuous-current machines. The great

railway transformation which the country was preparing for the

substitution of electric for steam locomotion and the necessity for

the carrying out of new hydro-electric works would feed these

establishments with work. The electric steel plant at the Aosta
works and the sheet-rolling mill were now in full operation, and
one of the two electric blast furnaces would soon be able to start

production.

Belgian Cable Works.—The report of the Societe Beige
pour la Fabrication des Cables et Fils Electriques states that the
results obtained in 1920 show that the company was not affected

by the crisis which in the second half of the year succeeded the
period of prosperity in 1919. During the year a copper- drawing
mill was added to the cable department, permitting of a con-

siderable increase in the production of insulated wires and cables,

and a reduction in the prime costs. As it bad been impossible to

recover many of the machines reqiisitioaed in this department by
the Germans, the directors had obtained substituts for some of

them. The department for insulating tubes had been extended as

a result of the recovery of all the machines which had been seized,

especially the cold rolling mill, shears, &c.. which were again placed
in service during the year, together with others constructed for the
company. The net profits earned in 1920 amounted to 1,2-18,000 fr.,

and a dividend at the rate of 45'tt2 fr. per share had been declared.

N.F.E.A. Dinner.—At the annual dinner of the Bradford
branch of the National Federated Electrical Association recently,

when the President of the Association (Mr. Percy Collinson, of

Bradford), and the general secretary (Mr. L. G. Tate) were present,

and at which Mr. A. Smith presided, Mr. Douthwaite, of the
Electrical Factors, responding to the t last of "The Guests''
(proposed by Mr. Harry Moss), suggested the establishment of an
Electrical Club in the city, open to all engaged in any branch of

the electrical industry. In proposing '' Success to the Bradford
Corporation Electricity Department," Mr. CoUinson congratulated
Bradford upjn the harmonious relationships between the municipal
undertaking and the electrical traders. Mr. C. E. Alleop. of the
Department, responded. " The Contraotdfs' Association," was pro-

posed by Mr. J. Dyson, and replied to by Mr. Tate.

The E.P.E.4. and the Strike.—On April 14th the
E.P.E A. issued to the Press the following announcement as to its

position and intentions :

—

In connection with the present crisis the Electrical Power
Enginei rs' Association desires it to be made clear that it does not
propose to withdraw its members. After a conference with the
London District Committee of the Electrical Trades Union it has
decided to issue the following instructions to its members :

—

1. That members of the EP E.A. emplojed on railway or tram-
way systems will carry out their normal duties only, and not do
the work of any employe on strike nor supervise or instruct any
volunteer labour that is introduced.

2. That, in respect of the electricity supply stations, the
members of the E.P fi A. will maintain, supply and use every
endeavour to prevent this industry being involved in the p-esent
dispute Before any action is taken which is likfly to affect the
electricity supply industry, a conference of the Unions concerned
is to be called.

To Confer with the Chancellor. — On Thursday the
Chancellor of the Exchequer was to meet representatives of the
Federation of British Industries and the Association of Chambers
of Commerce in order to discuss the valuation of stocks and other
questions arising out of the termination of E.P.D.

The Trade of Slam.—The Department of Overeeaa
Trade has issued a report (H,M. Stationery Office, Is. 3d ) on the

commercial situation in Siam at the clo^e of 1920. It has been
prepared by Mr. T. H. Lyle, C.MG., H.M. Consul-Gcneral at

Bangkok. The (ituatiou of the import and export trade is

reviewed, as are such matters as shipping, railways, aviation, and
company developments. Importations of iron, steel, and machinery,
which ceased entirely during the war, show encouraging signs of

reftoration.

In " me'^als of all kinds in the rough," there is a steady increase

in the United Kingdom direct import, while Japan shows a marked
movement in the reverse direction. The United Kingdom share in

machine tools increa-ed from a merely nominal sum to

ticals 49.200 (£t,360), but failed to overtake the United States

at ticals 73,728 (£6,636). For the year ended March, 191 4, the

United Kingdum providet" 52,020 ticals' worth (£4,047) of machine
tools out of a total import of ticals 59 91.H (£4,609). In machine
belting there was a general decline, though the Unitei Kingdom Rtill

retained four-fifths of this business at ticals 247.58S (£21,949).
Other branches of metal manufactures in which the United
Kirgdom proportion showed Bati.faytory increases were bars and
sections, sheets and plates, galvanised sheets (from nil to

ticals 410,363, or £39 039), wire and manufactures thereof, screws
and rivets, cutlery and tools, and railroad material. In most
of the items herein enumerated, corresponding decreases occurred

in the shares of Japan and the United States, save that Japan, with
142,285 kg. valued at ticals 210 216 (£18 639) doubled her quantity

of enamelled goods as compared with the previous jear, and the

United States partook of the general increase in sheets and pla'.es,

screws and rivets, railroad material, and cutlery and toils.

There is a satisfactory increase to ticals 264.295 (£23.430) in

the United Kingdom share of electrical goods and spparatua,

apparently at the expense of Holland and Japan. In this branch,

Sweden is this year amongst the prominent suppliers, with a total

of ticals 266,291 (£23,607), due to the purchase in that country of

a new turbine plant by a public utility company in Bangkok
which is responsible for much of the electric lighting andltramway
power of the port. The United States, with £41,175, is responsible

for one third of the total imports of electrical goods, an increase

in value on last year's figures, though the actual quantity of goods
supplied is reduced by 55,000 kg.

s- The reduction of telegraph rates between Siam and India and
Burma commenced to take effect on August 1st, 1920. Previously

the rate had been 75 cents per word to India and 65 cents

to Burma. Henceforth the charge is to be 4 5 cents in the

case of either India or Burma. Tte Siamese Ministry of Marine
proposes to establish, by way of experiment, a wireless instal-

lation on the outer Red Lightship at the bar at the mouth of

the Menam river to enable incoming ships to communicate with
Bangkok, in conjunction with the naval wireless station. An
attempt is also to be made to introduce night signalling from the

same lightship to show ships entering or leaving what depth of

water there is on the bar.

The Trade of Finland.—A report has been issued by the

Department of Overseas Trade on the economic, financial, and
industrial conditions of Finland. The pulp, timber, textile and
other industries are reviewed. The total production of the engi-

neering works in 1919 is put down at 236.349,600 Finnish marks ;

lighting and power transmission, 62 293,100 ditto ; tools. 1.030.( 00
ditto. During 1920 Finnish industries did very well on the whole.
The metal industry suffered much from the lack and high cost of

raw materials, increased wages, and high price and scarcity of coal.

Among other matters it is mentioned that a large water-power
station is being built at .E sii, about 70 km. east of Bjornetierg.

About 7,0 h.p. will be transmitted to the industrial e-tablish-

ments at Bjorneberg. The power station, which is being built by
the Bjorneberg Power Cj., with a capital of 2.0 lO.OOO Finnish
marks, is expected to be ready in April, 1921. In the railway con-
struction programme for 1921 there is a sum of 350,(00 Finnish
marks assigned for planning the complete electrification of the

railways in Finland. The imp rts for the first nine months of

1920 included ;—Electrical machinery, 773,842 kg., 15,47n,680

Finnish marks ; insulated wire, cables. &c., 370,042 kg.. 6,447,377

marks; electric glow lamps 75,888 kg., 6,888,754 marks; steam
engines, 168.931 kg., 1 50.i,640 marks; water turbines. 53.031 kg.,

406,233 marks. The machinery, turbines, and appliacoes imported
were received chiefly from Germany (78,793.021 Finnish marks), and
from Sweden (53,245,352 Finnish marks) ; Denmark came next with
6,820,154 Finnish marks. Metals and metal-work entered chiefly

from Germany, Sweden, Great Britain, U.S.A., and Denmark.

Redaction In S. African Railway Rates.—The South
African Railways and Harbours A] ministration announces that,

with effect from MoLday, AprU 11th. a reduction of Is. per 2,000 lb.

has been made in the net railway rates to Union ports ai d Drlagoa

Bay on export coal shipped beyond South or South-West Africa,

and coal used for bunkering ships carrying a full cargo of export

coal beyond South or South-Weat Africa.

Wages in the Robber Industry.- Flat Rate Out
Pbefkrked. — Employes in the india-rubber manufacturing
industry have proposed a decease of p.ayment8 by 10 per cent, all

round. To discuss the question a conference between the Manu-
facturers' Association and tne Amalgamated Society of India-rubber

Cable and Asbestos Workers was held in Manchester. The workers'

representatives pointed out that if a reduction was inevitable it

shnuld be of a uniform sum of money which all could afford. A
fortnight's postponement was agreed to. — Manchester Daily
Dis/mtch, April 12th.
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Piatlnum Prodaction in British Colnmbia.—The pro-
duction of platinum, it is believed, will soon be greatly increased in

British Columbia, investigations conducted durinjf a number of
years having' disclosed the fact that the Fraser River and adjacent
territory constitute one of the principal platinum deposits of the
world. A plant Is being erected, and it is expected reduction work
will icommence in the spring. It is believed that for 250 miles
along the Fraser River and 150 miles on tributary streams 75 per
cent, of the black sand deposits can be dredged, and concentrates
to the extent of 8 to 40 lb. per cb. yard of earth obtained.

—

Beiiter's Trade Servire (Victoria, B.C.).

Nenhansen Alnmininm Industry.—The report of the
directors of the Aluminium Industrie A.U., of Neuhausen, refers to
»the obstacles experienced in obtaining raw materials in 1920.
Although relief had been perceptible for so memonths past, the
difficulties continued in consequence of economic measures in

surrounding countries. The works in German Austria had again
been set in operation. During the final months of 1920 the effects

of the general business crisis were also felt by the company. A
severe decline in prices had been produced through the stagnation
in sales and the pressing offers made specially by the new works
which were established during the war, and the price fall had not yet
come to a standstill. Coming to consider the company's interests

in France, the report states that the directors had succeeded in

securing the removal of the sequestration of the works and in

recovering the management, with the co-operation of French
friends. An order had also been obtained for the removal of the
wartime requisition of the works installations and of indi-

vidual mines, and the directors hoped to secure the execution of
this decision at an early date. Including the balance forward, the
accounts show net profits of 7,629,000 fr., as compared with
8,821,000 fr. in 1919, and it is proposed to pay a dividend at the
rate of 16 per cent, on share capital of 42,000,000 fr., as against
18 per cent, on the same amount of capital in 1919 and 20 percent,
in each of the four preceding years.

Tlie Russian Electrlcai Industry.—The official Soviet
gazatte, Prardu, of Moscow, publishes some interesting figures
regarding the electrotechuical industries in Russia. According
to this journal, the Erikson works turned out 10,000 pieces of

telegraph apparatus in 1916 ; at present it is turning out only 250.

The Ensaian Siemens-Schuckert works formerly supplied machinery
to the extent lof 24,000 kW a year ; at present it is scarcely

6,000 kW. The cable works formerly used about 250,000 Russian
poods of copper per year ; the present use is only about 25,000 pjods.
The Russian branch of Siemens & Halske formerly supplied 7,500
Horse instruments per year, while to-day the production has
decreased to only 150 instruments. Measuring apparatus, radio-

telegraphic apparatus and similar articles are not manufactured at

all. The Soviet authorities are making great efforts to obtain the
necessary workmen for the electrotechuical industries, for the
telephone, as well as the telegraph, service is in a most deplorable

condition. It is stated that the want of men is chiefly responsible

.for the cjnditions prevailing in the electrotechuical industries.

In former times more than 30,000 hands were employed in these
industries ; to-day there are scarcely 0.000. Formerly nearly 70
per cent, of the workmen were skilled labourers ; at present hardly
10 per cent, are skilled. The paper adds that in the district of
Peterhof, where the large PutUow works are situated, the whole

' telegraph and telephone service is entirely out of order, and no
communication is possible. On account of lack of material and skilled

workmen no repair work can be undertaken.

—

Electrical 'Vorld.

New York Electrical Show.—The New York Electrical
Exposition will be held during the lOi days beginning September
28th. As in former years the show wUl display electrical equip-
ment for the home, motor-driven machinery for industrial pur-
poses, electrically-operated material-handling maohinery and
electric vehicles.

—

Renter's Trade Sercice.

Lamp-bulb Makers' Propaganda.

—

Over 600 members of

: Parliament each recently received a mysterious little package
which looked as though it might contain a balated Easter egg ; in

reality, each case contained a perfectly good electric lamp bulb
male in England [not a complete lamp, but only the globe of

' fine glass J, and they had been sent by the British Chemical Ware
Manufacturers' Association by way of proof that English manu-
facturers and workmen were capable of producing that delicate glass
work. The plea was for protection from the dumping of foreign
bulbs at low prices made possible by the difference in money
values in England and on the Continent. " This country
uses up 1,000,(jOO electric lamps a week," said Mr. T. Lester Swain,
the Secretary of the Association, to an Ecening iS'cics representa-

tive.
' Our factories, of which eight are stQl struggling on

against the foreign competitor, can turn out, of course, not only
the glass bulb, bat the complete lamp. All the Government pro-

poses to do is to put a 33.', per cent, duty on imported bulbs and
lamps; but that, which is a provision of the Key Industries Bill,

is not enough. If the English industry, which could give much
more employment, is to be saved, we want prohibition of the foreign
article, for a time at any rate, and now the manufacturers mean to

take every means of reminding members of Parliament of what they
regard as the Government's duty to an infant British industry."

For Sale.—Todmorden Corporation Electricity Depart-
ment wants offers for surplus generating plant, including two
Belliss & Morcom compound engines, generators, two Lancashire
boilers, superheaters, shovel stokers, piping, ka. Winchester Corpora-
tion Electricity Department has for disposal one 225-kW d.o. Belliss-

Mftther i; Piatt generating set. See our advertisement pages to-day.

The Swedish Jungner Accumulator.—The report of the
Svenska Ackumulator A, B. Jungner states that an increased turn-
over took place in 1920, notwithstanding the long strike at the
beginning of the year. New markets for Nife accumulators had
been found, among others, in connection with ship installations and
wireless telegraphy, and the batteries were being increasingly used
for electric transport arrangements, and train lighting, for which
large orders were received. The company's English subsidiary had
also worked successfully. Among others, contracts had been con-
cluded for large annual deliveries of batteries for mining lamps.
The Norwegian subsidiary had obtained orders for train lighting
batteries for the Norwegian State Railways. The accounts show
net profits and balance forward, amounting to 841,000 kr., and it

is proposed to pay a dividend of 16 per cent, on the preference
shares, and 8 per cent, on the ordinary shares, this result comparing
with 18 per cent, and 10 per cent, respectively in 1919.

Census of Production Postponed.—In view of the urgent
need for economy, the Government has decided not to proceed
with the Census of Production, of which notice was given in the
Order of the Board of Trade dated December 22nd, 1919. A
census in 1923 in respect of the production during 1922 is in
contemplation, and should this be decided upon, an Order under
the uensus of Production Acts will be laid before Parliament
in the course of the current year.

—

Board of Trade Journal.

Inquiry.—A correspondent asks for the name and
address of the manufacturers of " Litho Premier " non-shock
switches.

LIGHTING AND POWER NOTES

Barnsley.—Proposed Mains Extensions.—The Elec-
tricity Committee has recommended the Corporation to seek
sanction to a loan of £22,000 to defray the cost of mains
extensions in the Huddersfield Road district.

Belfast.

—

Progress of Extensions.—At a meeting of
the City CouncU, the Electricity Committee was criticised for
accepting a tender, in connection with the new power station
buildings, which was considerably in excess of other ' tenders.

The chairman of the Committee explained that the action waa
taken on grounds of expediency and urgency, and the minutes
were adopted. It was also stated that a. 6,000-kW generator had
been installed, and only half the necessary boiler power had been
provided. It was explained that the installation of a 12,000-kW
generator was being expedited, and that the course taken with
regard to temporary boiler power was the most economical.

Blackburn.

—

Proposed Extension of Supply.—The
Rural District Council has passed a resolution supporting the
request of prospective users of electricity in its area. The Corpora-
tion proposes to obtain powers to extend its cable to various parts

of the rural district to meet the demand.

Carlisle.

—

Loans.—The Town Council has received

sanction to a loan of £5,300 for electric lighting work in con-

nection with the housing scheme, and a loan of £9,705 for switch-
gear, water circulating system, &c., has been applied for. It is

proposed to install temporarily a 3.000-kW turbo-alternator at an
estimated cost of £40,000, pending extensions of the works on a

new site.

Carmarthen.

—

Increased Charges Approved.—The
Carmarthen Electric Light Co., having applied to the Town Council

for higher public lighting rates, a sub-committee was appointed to

inspect the company's accounts. This committee reported to the

Council on April 12th that it had compared the average cost of

production for the three years 1912-14 with the cost for the three

years 1918-20, and found there was an increase of about 70 per

cent. It therefore recommended the CouncU to grant the company
an increaie of 70 per cent, over the original contract ; the recom-
mendation was adopted.

Chester.—Important Scheme.—Mr. S. E. Britton, the

electrical engineer of the Chester Corporation, has prepared a

report on the scheme for the utilisation of H.M. Factory at Queens-
ferry for the supply of electricity. The fall rated capacity of the
apparatus installed at Chester is 2,170 kW, which, with one set in

reserve, is capable of meeting a demand of 1,890 kW, provided that

the batteries are maintained in a condition which wUl produce
their rated capacity. At present there are additional demands
waiting for a supply amounting to 400 kW. There are three

methods of providing additional capacity :—(1) To complete
negotiations with the War Office for a supply from H.M. Factory

at Queensferry, where there is installed plant capable of generating

5.500 kW
; (2) to obtain temporary oil-driven plant and install it at

different parts of the city where the demand for electricity is

greatest
; C3) to install additional plant at the New Crane Street

works. The Chester Electricity Committee has recommended the

City Council :
— (.!) To authorise the Committee to effect an agree-

ment with the War Department for a supply of electricity in bulk

from the factory
; (2) that application be made to the Electricity

Commissioners and the Ministry of Transport for the latter to

install transformer? at the factory, and to erect a transmission line

from the factory to the New Crane Street Works at an estimated

cost of £21,800 ; (3) that application be made to the Electricity

Commissioners for sanction to borrow £24,500 for providing con-

verting plant, sub-stations, and underground cables for the distri-
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bution of electricity in Chester ; (4) that the Committoe be

authorised to (n) arran|?e terms and oonditiona with the Commis-

sioners and the Ministry of Transport with regard to the provision

and maintenance of the transformers and transmission line, and OO
to enter into contracts for purchasing the convartinir plant and

cables, and for the erection of sub-stations and works. Another

recommendation is to the effect that, in the event of the Ministry

of Transport beinf,' unable toinstall the transformers and the trans-

mission lines, application be made to borrow £21,800 for that

purpose, and the Committee be authorised to enter into the neces-

sary contracts.

Continental-

—

France.—A far-reaching scheme, destined

to efifect 20 Dopartoments, including that of the Seine, and as a con-

sequence, Paris itself, is that associated with the recent visit of the

President of the Republic, accompanied by the Minister of Public

Works, to the site of the projected barrage on the Rhone at Gcnissiat,

for a 200,000-h.p. electrical installation. Soundings are taking

place to ascertain if the subsoil possesses the necessary strength, &c.,

to bear the projected massive 120-metre high dam wall. Should

the result be unsatisfactory, recourse will be had to another site,

near Malpertius, where the outflow from Lake Leman passes.

The Souiete Force et Lumiere des Pyrenees has been granted a

concession for the distribution of electricity in 17 communes of

the Upper Pyrenees.

Financial difficulties and the bad faith of Germany in the

matter of reparation payments notwithstanding, the French

Chamber, by a recent law, is doing its best to meet a pressing

situation by authorising the erection by State departments of a

high-prtssure system of electricity supply in the devastated depart-

ments in the North and Ea^t of France. The law is applicable to

the whole of France, but, for urgent reasons, its principles are to

be first applied in the regions ravaged by the German invasion.

Generating stations are to be set up at the most favourable spots

—

waterfa'ls, mines, ironworks, &o. ; further, it is intended that all

these stations shall be linked with one another, and with the

various distribution centres, and that these works shall be carried

out by the State or by private individuals, under the control of the

State. The general scheme provides for a reduction of the number
of generating stations, and an increase of their productivity. Each
working company or group of coneesfionnaires will have to carry

out the general plans on lines laid down by the Government,
which will advance a part of the outlay whether for the repair of

partly destroyed or newly erected stations and systems. The State

undertakes to complete the new station of Hirson, partly built by
the Germans. The transmission lines will run from Lille to Paris,

and from near St. Dizier to Chambley in Lorraine, having a total

length of about 1,500 km.

Ealing.

—

Disposal of Street Lamps.—The Town
Council offers 22 arc lamp standards now in Vxbridge Road to any
firm that will remove them and reinstate the pavement free of

charge. The Council has also decided, with a view to economy,
that street lamps shall not be lighted in Ealing, except in the main
roads, during the summer months. About £650 will be saved.

—

The Times.

Edinburgh.—House Lighting.—The Housing Com-
mittee of the Corporation has decided to adopt electricity as the
illuminant in the houses in course of erection at Willowbrae.
According to a statement made at a meeting of the electorate by

the Convener of the Electricity Committee, the new electricity

undertaking is expected to cost about £1,750,000.
Objection has been made to the supply of electricity for

lighting and gas for cooking for the houses being erected

by the Corporation, on the ground of the cost of installicg

both services. It has been found impracticable to light low-
ceiling houses with gas. The question of the double service has
arisen all over the country. Under the statutes, neither the gas
nor the electricity department is under obligation to lay mains,
and this is being pointed out to the Ministry of Health.

Glasgow.

—

New Sub-Stations.—At a meeting of a
special Sub-Committee of the Electricity Committee the manager
reported that the properly in Elliott Street for a sub station

could be acquired for £12,000, and that the estimated cost of

erecting a new substation on the giound in Lanctfield Street was
£21,600, that the additional cost of laying cables to the site would
be £5,000, and that, after making allowance for the cost of alter-

ations and improvements on the property in Elliott Street, there
would be a saving of £7,000. The special Sub Committee, after
carefully considering the proposed purchase, agreed to recommend
that an offer of £12,000 ba made for the property.

Hove.— Loan.—The Electricity Commissioners having
intimated that they are prepared to approve a loan of £7,600 for
the provision of h p. mains between the North Road sub-station of
the Brighton Corporation and the Hove station in Davgdor,
formal sanction is being sought to the borrowing of this amount.

India.—Resistance to Reservoir Scheme.—In con-
nection with the new Tata hydro-electric scheme near Poona,
which includes the constiuotion of a great reservoir for the supply
of water power, there has been a strong movement of protest on
the part of the inhabitants of the area which is to be submerged,
and who will thus have- to remove from their villager and farms.
They are now offering passive resistance to the progress of the
operations by lying on the ground where the labourers are working,
with the refeult that constructional work has practically been
brought to a standstill —iJew^e;- (Bombay).

Liverpool.— Economy Measures On April 15th

severe restrictions upon the use of electricity were put into force.

Its use in kinemas and other places of amusement is confined to

the hours from 6.30 to 10.30 p.m. Electricity for power purposes

must only be used from 10 am. to 4 p.m., and from 10 p.m. to

6 a.m. The tramway services are only run from 7 to 10 a.m , from
noon to 2 p.m., and from I to II p.m.

London.— Sr. Marylehone.—The Electric Supply Com-
mittee has decided to postpone the proposed transfer of the eastern

district sub-station from Rathbone Place to a posit'on nearer the

centre of the load. Protective devices for two e.h.p. cables are to

be installed at the existing sub-station at a cost of £81.

Lnddendenloot.—House Lighting.—The DistrictCouncil

has considered terms proposed by the Sowerby Bridge District

Council for a supply of gas for houses of the Warley Wood scheme,
and as a result has decided that an estimate of the cost of elec-

tricity in place of gas be prepared. It was reaolved also that when
the Housing Commission approved the substitution of electricity

for gas, application should be made to the Yorkshire Electric

Power Co. to supply electricity for light and power at £3 per

house, plui 2d. per unit, for the 20 houses on the site until the

Electrical Distribution of Yorkshire, Ltd., could supply on general

supply terms. The Council decided to support the application of

the Electrical Distribution of Yorkshire, Ltd., for an order to

supply the Luddendenfoot area.

Midlands.

—

Electricity Supply.—At a meeting at

Birmingham on April 14th of the Standing Committee of the Dis-

trict Joint Industrial Council for the Electricity Supply Industry,

representative of the employers and employes of various under-

takings throughout Warwickshire, Staffordshire, Worcestershire,

and Shropshire, it was made quite clear that the conitituent

parties would be called together before the electricity undertakings
in the area would be affected by the action of the Triple Alliance.
—Morning Post.

Monaghan.

—

Electric Light Scheme Abandoned.—
At the recent monthly meeting of the Urban District Council

various estimates of the cost of the proposed electric lighting

scheme were considered. It was stated that the expenditure
would involve the imposition of a rate of lOd. in the £, and it was
decided, therefore, to take no further action in the matter.

Newark.— Opposition to Scheme.—Arising out of the

Corporation's proposal to proceed with an electricity scheme at an
estimated cost of £200,000, a number of firms, which hold that the

present is an inopportune time for any avoidable expenditure,

have intimated their refusal to take supplies on the terms quoted.

New Zealand,

—

Lake Coleridge.— Referring to the

diversion of the Harper River to augment the volume of water in

Lake Coleridge, the Minister for Public Works recently stated in

Christohurch that the work was being pushed on with all haste.

The present intake at Lake Coleridge took in IIO cb. ft. per second,

which was too heavy a drain on the resources of the lake in its

present state. It was expected that the Harpar diversion would be

so far completed within a month as to allow the water to enter

the lake. The extra volume of water thus obtained would be

sufficient to deal with all immediate requirements made by the

electrical system, and would also be instrumental in bringing the

lake back to its original level. There would be sufficient water
to meet the demand to be made in connection with the installatioa

of the new plant, through which another 4,000 h.p. would be ready

to supply to consumers by June. With a regular supply of water

by the diversion, said the Minister, he was assured by the engineers

that no further diversions would be necessary even when the

Kystem was developed to its ultimate capacity of 40,000 h.p.

—

Aticldand Weekly Xews.

Rochester.

—

Grant to Company.—The Town Council

has decided to pay the sum of £400 to the Kent Electric Power
Co. in respect of its contract for installing electric lighting in

High Street. The contract price was £570, but owing to the war
the actual cost was £1,223, and the £400 grsinted is in respect of

the loss of £653 on the work.

Rotherh am.— Opposition to Order.—At a meeting of

the Electricity Committee, the Town Clerk reported that the Elec-

trical Distribution of Yorkshire, Ltd., had made application to the

Electricity Commission under the Electricity (Supply) Acts, 1882 to

1919, for a special order empowering it to supply electricity in,

amongst other areas, the Rotherham and Wortley Rural Districts.

The Committee reeommendtd that the Town Clerk be instructed to

take the necessary steps to oppose, on behalf of the Corporation,

the application made for this order.

Rnncord.

—

Progress of New Station.—The Mersey
Power Co. has made substantial progress with its new power station

at Percival Lane, Runcjrn, and it is expected that the energy will

be available in August next. It is further hopid that the trans-

mission cables to Ellesmere Port will be completed, and power
supplied there in June. The higher costs involved by the past

delays and the large extensions re:[uired to meet the growing
demands will, it is stated, necessitate the raising of more capital

by the company in the near future.

SoDth Molton.—Proposed Water-power Plant.—The
Town Uouacil, on April 12th, discussed the possibility of utiiis ng
water-power for generating electricity. Mr. Stewart, electrical

engineer, of Barnstaple, said that the water at the Collar Factory

would be sufficient for the greater part of the year, if it were used

only for lighting the town ; it would not be sufficient for the towa
and the factory.
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Stretford,—Cost of Exten.sions.—At a meeting of the
Electricity Committee, the clerk and coasulting engineer reported
npDn an interview with the Electricity Commissioners relative to

the Council's application for sanction to electrical extensions.

Consequent upon the modifications which had bean made in the
estimated expenditure on new works, the approximate cost of the
proposed extensions had been reduced to £157,000, details of which
were explained by the consulting- engineer.

Snnderlaad.—Loan.—The Town Council is applying to

the Electricity Commissioners for sanction to borrow £20,000 for

mains work. It is intended to expend at present £15 928 on alow-
pressure network.

Urognay.—Water Power.—The idea of utilising the

Salto Grande waterfall for the generation of electrical power has
bjen revived recently. It is estimated by technicil experts that

the power obtainable from this source would benefit more than
ha'f of the Republic.

—

Beiieiv of the lilver Plate.

Winchester.— liOiNS.—The Town Council has applied for

the following loans : —Feeder and distribution cables, £3,500 ; 450 kW
turbo-generating set, £11,000 ;

" Olipel " remote control gear and
switches for street lighting, £1,200 ; mains and services, £3,000 ;

meters, £2,500.

Woodstock,—New Works.—The Electric Light Co.

has commenced the establishment of works at Hoggrove Hill, and
it is hoped to have a supply of electricity available by October.

Worthing.— Kepoet Required.—The Electricity Com-
mittee has asked the electrical engineer to report the capacity

of, and the probable additional demands upon, the generating

plant at the electricity works, and the desirability of installing

new plant to meet the requirements of the undertaking in the

future.

Wrexham.— Colliery Plant Destroyed.— Damage
estimated at £30,000 was caused by fire on the 18th inst. at

Plas Power Colliery, near Wrexham, one of the largest in the

North Wales coalfields. The outbreak occurred in the power
station, and the whole building and its contents were destroyed.

This power station feeds two other collieries, and it will be

several months bafore the three collieries can be got ready for

work ajain. The outbreak is said to have been caused by a work-
man dropping a lighted match into the well of the fly-wheel.

—

The Time^.

TRAMWAY AND RAILWAY NOTES.

Carlisle.—Proposed Postponement of Track Removal.
—At a meeting of the Highways Committee it was reported that

the Carlisle E'eotric Tramways Co. had written suggesting the
postponement of the removal of the double track over Eden Bridge
from its present position to the centre of the roadway, owing to

the excessive cost of labour and materials, and in view of the
coming decline. The Committee resolved that a reply should ba

sent requesting the company to commence the work not later than
June next, on the assumption that it will be completed within
three months from the date of commencement.

Continental.— Italy.— The Italian Government has
parfected plans for the electrification of 4,000 miles of the State
Kailways and certain of the privately-owned systems. The project

will involve the outlay of 800,000,000 lire (nominally £3J,000,000),

and the time required to complete the undertaking is estimated at

10 years. The construction will be taken in hand partly by the
State Railway Administration, and partly by private firms under
the immediate direction and supwvision of the Ministry of Trans-
portation.

Before the whole plan could be adopted, many diiflcult technical
questions had to be decided, and some variation of the accepted
project may yet have to be considered. The first work will be the
extension of the three-phase 16-cjcIe system now in use on the
lines already electrified.

Electric traction is giving results so satisfactory, particularly

in the case of lines crossing the mountains, that the State Railways
have trebled their traffic.

Owing to the wide variation in the voltage and frequency of
theelectric'ty produced in Italy, 46 per cent, of which is 42 cycles,

and 41 per cent. 50 cycles, the State Railways, up to the present,

have requited the construction of special power plant to supply
16-oycle power. In connection with the plans now adopted this

policy will be discontinued, and provision made for the conversion
of the available power to the required type. The present type of
electric locomotive not being deemed entirely suitable for the
purpose, special designs are being prepared for locomotives adapted
to the two ne^ systems with which exp3rimeDts will be con-
ducted. Already standard types of overhead equipment have been
established, and it is intendeJ to place all orders for such manu-
factures with Italian firms wherever possible. Many firms which
mean to tender have already extended their plant with a view to
increasing their productive capacity.
The consulting engineers of the State Railways are of opinion

that, for the most part, the power required can be provided by the
power plants already in existence or now in course of construction,

It will be necessary to erect a few powerful hydro-electric stations
and their construction will be undertaken by the State in certain
localities in order to fill in gaps in the existing system, and to
provide a suitable reserve. Competitive b'ds will shortly be invited
from private firm? for other lines, in order that the maximum
amount of progress may be made. The object of the Ministry of
Public Works is to amalgamate the interests of the State-owned
and privately-owned lines, so that a minimum electrification of
500 km. of the lines in the kingdom shall be completed each year.—Renter's Trade Service (Milan).
France.—The Municipal Council of Paris has ratified the pro-

posals of its Commission for the deferred taking over of the
Compagnie du Metropolitain Railway. By the new arrangement
the comcany becomes a simple manager, interested, however, to a
certain extent in the good results of the working, and the city
undertakes the completion of the network and the payment of its

bonds. The company is assured a net return of 1 1,500,000 fr.

per year at the lowest,- rising to upwards of 14,000,000 or
15,000,000 fr,, according to the forecasts of the traffic and of
the lowering of the cost of coal. A sum of 25,O0O,00J fr. has been
disbursed by the city to the company in settlement of the charges
of the war.

Darlington,—Deficit.— Sir Charles Starmer reported on
April 7th that the tramways revenue during the past 12 months
showed an increase of £5,542, whQe the actual loss had been
£3,156, as against an estimated loss of i 2,000. The difference

between the amounts was largely accounted for by extra track
repairs costing £500, and a loss of £500 revenue, mainly due to
unemployment. Unless something unforeseen occurred, he had
every reason to hope that during the ensuing year the income
would balance the expenditure.

Durham.-County Council's Bill Re.tected.—On
April 14 th the Bill in which the Durham County Council seeks powers
to construct tramways, A:c., was considered by the House of

Commons. The opposition to the measure was so strong that the
usual practice followed in the case of private Bills, i.e., a second
reading and consideration by a Committee, was abandoned, and the
matter was put to the vote. The motion for a second reading was
rejected by a large majority.

Glasgow.—Relief of Traffic Congestion.—In a

report recently presented to the Corporation, the general manager
of the tramway undertaking (Mr. James Dalrymple) considers

several proposals for relieving the present traflic congestion of the
city. Overhead systems, such as those employed in the United
States, are dismissed as too noisy and unsightly. The underground
system is considered in a favourable light, but the employment of

moior omnibuses on routes already served by tramcars is not
thought suitable. The construction of an additional bridge and
the carrying out of tramway schemes already sanctioned are

recommended.

Keighley.—Increased Receipts,—A report of the general

manager for the year ended March3l3t last shows that thennmber
of passengers carried on the tramways increased by 262,459, and
the receipts by £1,232. On the trackless system the receipts rose

by £1,027, and the number of passengers by 50,097.

Leeds,—Extension of Time.—The Ministry of Trans-

port has extended the time of the Leeds Corporation Act, 1914, for

the completion of the tramway, untU August, 1922.

London.—Automatic Ticket Machines.—The Under-
ground Co. has installed, as an experiment, an automatic ticket-

delivering machine a'; the Leicester Square station. By means of

this device, the issuing of tickets is expedited to a very large

extent, and it is probable that the machine will be applied to other

busy stations.

L.C.C. TaAMWAVS Deficit.— It is stated in a report presented

to the London County Council by the Highways Committee that

the approximate aggregate expenditure on the Council's tramways
for the 12 months from April 1st, 1920, to March 31st, 1921, was
£5,464,339, while the aggregate traffic receipts during the same
period were only £4,794,567, leaving an approximate deficit during
the 12 months of £669,682. After taking into account receipts

from other sources, such as advertisements, rents of lines worked
under agreements, &o., it is anticipated that this deficit will be
reduced to about £540,484.— .)/()r«;«^ Pn^l.

Tback Renewals.—A portion of the Eigware Road tramway
track at Hendon is to be reconstructed at a cost of £137,000.

—

Erening News,

Norihnmberiand.—Motor 'Buses.—The TynesideTra al-

ways and Tramroads Co. has applied to the Minister of Transport
for consent to the running of omnibuses in the County of

Northumberland in extension of or in connection with the com-
pany's tramways.

Newcastle-on-Tjne.— JIotor 'Buses.—The Corporation
has applied to the Minister of Transport for consent to the running
of motor-omnibuses along certain routes outside the City and
County of Xewoastle-on-Tyne.

Sunderland.— Improvements Deferred.— On account
of the industrial disquietude, the Town Council has deferred a

scheme to widen and improve Byhope Road between Langham
Tower and ViUette Road, at a cost of £62,500, to which the

Government was to contribute £15,975 and the tramway under-
taking over £12,000.
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St. Helens.—Track Renewals.—The Tramways Com-
mittee has decided, with the approval of the Town Oouucil, to

carry out the work of relayintf 2 miles of the St. Helens junction
tramway track by contract or direct labour, and instructions have
been piven to the borouijh enfjioeer to obtain alternative tenders
for carryingr out tlie work .—(a) By takins; on a proportion of
the unemployed men from the labour exchange in accordance
with the conditions laid down by the Unemployment Grants
Committee

; (/() Without any restrictions as to taking on un-
employed men.

CONTRACTS OPEN AND CLOSED.

(The date given in parentlteees at the end of tite paragraph indicalei

the issue of t/te Elkotbioal Betiew in which tIte " Official

Notice " appeared.)

TELEGRAPH AND TELEPHONE NOTES.

U.S.A.—Pocket Wireless Apparatus.—Every police-

man in Chicago is to be equippel with wireless telephone apparatus
so small and light that it can be carried concealed in the tunic,

says '/'he 'finies. By means of it the officer will be able to com-
municate direct with police stations, fire-patrol boats, and fire

stations.

Cable Laying by Aeroplane.—A (i-mile stretch of land
telegraph cable was laid and put into service in eight minutes by
an aeroplane that catne from its station 40 miles away in Sweden
recently. Of the eight minutes, six wera spent in tiight and the
other two in making connections. Great possibilities, both
military and commercial, are seen by air service officers in this

new enterprise. Equipment of planes for cable laying is simple
and inexpensive. The cable is unreeled from the machine in flight

with a flag marker at the end to guide signalmen on the ground to
it. When over the point at the other end of the stretch of ground
to be covered, the wire is cut from the reel and the free end
weighted, marked, and dropped. The men below merely have to
pick it up and connect it to begin talking with the forces at the
other end.— T. ,\'- T, Age.

Holland.—New Telephone Cable.—It is hoped to

lay, in the near future, a telephone cable between England and
Holland.
Wireless Telephony.—An arrangement was recently come to

between the Nederlandsche Seintoestellen Fabriek, a Dntch wireless
company in which the Marconi Co. has a considerable interest, by
which, over an experimental period of three months, Stoik Exchange
prices were reported by wireless telephony to a large number of
banks throughout Holland. The experiment ended a few days
ago, after having proved completely successful. The British and
Dutch Governments have granted a licence to the Marconi Co.
to experiment with wireless telephony between the two countries.

A station for the purpose has been erected in this country, but the
station on the Dutch side is not yet constructed. The Marconi Co.
is also constructing experimental wireless telephone stations to
operate between London and Birmingham, and believes that
communication can be rendered free from interruption and
' tapping," and that the ordinary apparatus used by every tele-

phone subscriber will be able to be utilised to communicat<i with
the local wireless telephone stations, and that connection for the
long-distance wireless telephone messages may be thus obtained.

—

The Times.

Jersey.—Wireless Communication. — Strong repre-
sentations, says the Dailij Telegraph, are being made to the
proper quarter with a view to a wireless station being estab-
lished in Jersey. The station has bean dismantled, and at present
the island is cut off from the outer world when the General Post
Office is closed.

Press Cable Rates to Canada.—The Empire Press
Union Circular announces that the Newspaper Proprietors' Asso-
ciation and the Newspaper Society have been invited to participate
with the Union in a deputation to Mr. Winston Churchill on the
subject of Press cable rates to Canada. According to '/'he Timex. at
the present time a great deal of the cabled news from England
reaches the Canadian Press ria tlie United States, owing to the low
charges of American news syndicates. The deputation will seek
to obtain as a remedy for the present situation lower Press rates
and a better service between England and Canada.

The Telephone Service.—During the Bedford by-election
activity in the rural area of the constituency, the villagers seiz3d
the opportunity of the Postmas'er-General's visit to press upon him
the necessity for extending telephone facilities in rural areas by
making village telegraph offices and telephone call offices as well. Mr.
Kellaway said that he had no idea that the desire for these facilities

was so keen. He undertook, if he was returned, to give immediate
attention to the subject of village telephones, and if it could be
shown to ba economically possible, he would introduce them.
Mr. Kellaway declared that the Post Office must be made self-

supporting.

Mr. Pike Pease, Assistant Postmaster- General, in answer to a
queatit n in Parliament, said, on Tuesday, that satisfactory speecli

was obtained with Berlin (over 800 miles) before the war in the
course of experiments. The most distant point with which com-
munication was now obtainable was Marseilles (720 miles).
Regular connection could be obtained by London telephone sub-
scribers with Paris and Brussels, and when sufficient land-lines

were available in France a similar service would be available with
Switzerland.

OPEN.

Argentina.—June 13th. The Department of Overseas
Trade has been informed by telegram that the Department of

Sanitary Works is calling for tenders for the supply and erection

of electric-power batteries and lighting plant at Mar del Plata.

Local represention is essential. When a cupy of the specificition

is received by the Department of Overseas Trade it will be made
available for consultation.

Aastralia.—Melbourne.—Postmaster-General's 1 )epart-

ment. May ;i 1st. Telephone switchboards (Schedule No. 1,670).*

Postmaster-General's Department, May .Slst. Supply and
delivery to several States of manual telegraph transmitting devices
(Schedule No. 1,680). (April 8th.)

May 31st. P.M.*}. 29,500 jwroua cells. No. 1 si»e to specifica-

tion (Schedule No. 1.685) ; 20j tons ammonium chloride (Schedule
No. \,i;m*
May 31 St. Victorian Electricity Commissioners. Morwell power

scheme ; Street poles (Specification No. 47) ; copper cable (Specifi-

cation No. 66). (April 15th.)

June 15th. Victorian Government Railway»<. 50 oil-immersed
single-phase track and signal transformers for power signalling

(Contract No. 33,!I01). Tenders to Victorian Railway Commissioners,
Spjncer Street, Melbourne, accompanied by a preliminary deposit
of i per cent, of the total amount of the offer. Local representa-
tion is essential. Specification may be consulted by British firms

at the Department of Overseas Trade in London (Room BH).

June 22nd. One electrin lifting magnet (oapaoity i ton), one
440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage
battery trucks, also battery charging equipment.

—

Renter's Trade
Serrice (Melbourne).
August 10th. 250 core-type impedance bonds for power

signalling, with a capacity of l,0UO amperes per rail; alw 50
miles of solid insulated copper wire, No. 14, Brown t Sharpe gauge,
and £0 miles of solid insulated copper wire, 16 standard gauge.

August 17th. 3,000 sets of renewals for caustic soda primary
cells.

—

Renter's Trade Serrice (Melbourne).

August 30th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve milion gallons daily.^
/Ifiifrr's Trade Srrrice (Melbourne).

Peeth.—May 25th. Postmaster- General's Department. Iron-

work, as i)3r Schedule 704. (Sje this issue.)

Belginm.— May 27th. The Service d'Etudes et de
Controle des Applications de I'Electricite, 52, Boulevard du Regent,
Brussels. For the supply and installation of ten electrically-

operated capstans in connection with the locks on the Upper
Scheldt.

April 28th. Municipal authorities of Saint-Gilles-lezBrnxelles.

Cooling plant for the electricity generating station. Specification

from the Service de I'Electricitd, R 40, Rue de Bethleam, Saint-

Gilles, near Brussels. Tenders to the College Communale.

Brdssels.—May 11th. Belgian Post and Telegraph authorities

at La Salle de la Madeleine, Brussels. Supply of a quantity of

telegraphic and telephonic apparatus, including 600 Morse
manipulators and 250 milli-amperemeters.

Buenos Aires.—June 3rd. Board of Sanitary Works.
Supply and erection of the plant and accessories for a new generating

station, previous tenders having been called for in 1919 and 1920.

The plant comprises three four-cycle Diesel engines of 375-h.p.,

and adapted to run on crude petroleum from Comodoro Rivadavia,

and three three-phase alternators, each of 250-kW, 2,200 volts

between phases, 50 cycles and a power factor of 8."

Farnworth.—April 2sth. Electric wiring of 20 houses,

for Urban District Council. Specifications, &c., from Mr. W. J.

Lomax, 11, Fold Street, Bolton. Deposit, £2 2s. (returnable).

Fiji Islands,—The municipality of Suva invites tenders,

closing June 30th, for the supply and erection of a 200-kW,
480/520-V, three-wire, d.c. generator, directly coupled to a 300-h.p.

verticil Diesel oil engine, together with accessories for generator

and panel.

—

Renter's Trade Service (Melbourne).

Ipswich.—Electricity Supply Department. One 500-kW
rotary converter or motor converter. (April 1 5th.)

Jago-Slavia.—May 1st. The Serb, Croat, and Slovene

Ministry of Public Works. Erection of a power-station, main
conductors and transforming stations in connection with an

electrical scheme at Kostolao for the supply of energy to Belgrade,

Semlin, So.*

Commercial Secretary to H.M. Legation at Belgrade has

received an inquiry from a local contractor in regard to plant,

&c., required for the electric lighting of a town in Serbia.

The inquirer wants offers from United Kingdom firms for two
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40-kW dynamos and 50 km. of overhead cable, ic, for the supply of
onrrent to about 1,200 hoases. The Serb-Croat-SloveDe State ia

one of the countries to which the Export Credit Scheme applies.

The name and address of the inquirer may be obtained on applica-
tion to the Department of Overseas Trada in London.

Kearsley.—April 2;'>rd. P^lectric wiring of 20 houses,
for Urban District Council. Specification, &c., from Mr. W. J.

Lomax, 11, Fold Street, Bolton. Deposit, £2 23. (returnable).

London.—Fulham.—May 4th. Electricity Department.
Two Green economiiiers or other approved make of 400 and i40-

tube capacity respectively. (See this issue. 1

* Manchester.—May 2nd. Electricity Committee. Three
steam turbine-driven boiler feed pumps, (ipril 15th.)

New Zealand.— June 28th. Public Works Department.
Tea s.p. oil-fillel transformers for the conversion of threi^-phise

current at 50 cycles, the voltase ratio beinj: 50,000/11,000, for

Waikato power scheme. Tenders must be accompanied by a di-pisit

of £1011, and sent to the Secretary, Public Works, Tenders Board,
Government Buildings, Wellington. Specifications may be seen at

the Department of Overseas Trade, 35, Old Queen Street (Room 59),

Westminster, S.W.I.

June 28ili, Supply and delivery at Lyttelton of two 50-kVA,
two 100-iVA and two 200kVA condensers in connection with the
Lake Coleridge electric power supply (Section 116). Tenders to

Secretary, Public Works Tender Board, Government Buildings,

Wellington. Deposit, £50. Specifications, &c., may be seen at the
Department of Overseas Trade (Room 50) in London.

South Africa.—Pretoria.—May 10th. Municipality.
Switchgear. Tenders, marked " Electric Light and Power
Department, 1920 Extensions, Contract No. 5," to Deputy
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas.
Further particulars may be obtained from the general manager of
the Electric Light and Power Department, or from the consulting
engineer, Mr. G. M. Clark, 40-42, Meischkel's Buildings, Johan-
nesburg.

St. Anne's - on - Sea. — Electricity Department. One
natural draught cooling tower. (April 15th.)

St. Helens May 1st. Electricity Department. Oned.c,
3wire, distributing switchboard, complete with supporting steel-

work. (April 8th.)

Swlnton.—April 30th. Electric wiring of 30 houses on
Temp e Lodge estate. Manchester Road, for Swinton and Pendlebury
Urban District Council. Specifications from J. Knight, architect,

Haworih's Buildings, 5, Cross Street, Manchseter.

* A copy of the specification, &o., can be consulted at tue Depart-
ment of Overseas Trade, 35. Old Queen Street, S.W.I.

CLOSED.

Aberdare.—At last week's meeting of the District

Council it was reported that three tenders had been received for

service cable, one from a Danish firtu,for £151, one from aGerman
housd for £179, and another for £2sl from an Englis*! manufac-
turer. Ode member moved that the Danish tender be accepted,
and Mr. E, Stonelake, in seconding, said they should have no
qualms of conscience in accepting the lowest tender owing to the
" ring " among English manufacturers. Another member suggested
putting off the work for a month in order to see whether a fall in

prices occurred which would allow them to pace the order with
the English firm ; but the Electricity Manager (Mr. Abraham)
said a postponement of the order might interfere with the connec-
tions owing to a shortage of cable. An amendment for the post-

ponement of the Older was deleated, and the Council decidei tj

accept the Danish tender.

Anstralia. — Melbourne. — The Victorian Railways
Department has rejected the tenders received for the supply of an
electrical furnace at the Newport workshops, ow'ng to fa ling

I prices. The department will shortly again invite teudeis, closing

I

in September. The cost is now estimated at £50,000. Particulars
' can be obtained from the Agent-General.

—

Renter's Trade Serrice

(Melbourne).

Bradford.—At a meeting of the City Council, Alderman
M. Conway moved the reference bick to the Tramways Committee
of a minute in respect of the placing of a contract with the Anglo-
Belgian Improvements Corporation Ltd.. for a hundred steel

tramway tires. Alderman E. Priestley cChairman of the Tram-
ways Committee) replied thtt the Belgian quotation was nearly
50 per cent, below that of any Eiglish tender, and the PoDomittee
had decided, upon reconsideration, to let the tender to the Belgian
undertaking. Alderman Conway coutendei that this wai a matter
on which further information ought to be given and fresh tenders
ought to have been invited. The amendment referring the minute
back wai carried.

Edinburgh.— Corporation. Accepted ;

—

London. — L.C.C. Stores and Contracts Committee.
Tenders accepted during the three monthsended March31st, 1921 :

Electric traction lamps for the Tramways Department (Schedule
No. 17a). 14 firms invitfd to tender.

British Union Lamp Worlis (estimated value, i360).
Englisti Electric and Siemeiu Supplies, Ltd. (estimated value, f.^Sdj).
Stella Lamp Co., Ltd, (estimated value, £132).

Highways Committee. L.p. cables in connection with the cou-
struction and reconstruction of the tramways from West Ind'a
Docks to Mare Street :

—

Western Electric Co., Ltd £3 737W. T. Honl.5y's Telegraph Works Co., Ltd. 3 883
Johnson & Pnillips. LtJ '. 3]9.20
Callender's Cable i- Construction Co., Ltd. a'u 8
Siemens Ifros, & Co., Ltd. 3'947
Britisli Insulated it Helsby Cables, Ltd. '.'.

.s]975
T'uion Cable Co., Ltd 4*011
W. T. G.over ,V Co., Ltd 4'o35

Hammersmith. — Borough Council. Electricity Committee.
Recommended :

—

Push plate overhead coal conveyor, £1,679.—W. & D. Conveyor Engineering

Electric crane, £2,100.—New Conveyor Co., Ltd.
6,000 yd. s-core e.h p. cable, £1,168; 5O0 yd. 6-core do., £-i56.—Western

Electrics Co., Ltd.
2*-in. centrifugal oil pump, £50.—Gwynne'a Engineering Co., Ltd.
2l new cells fo the storage battery, .t'15l; removing 91 cells to the new

position, £1H0; 91 extra glass bo.xes for the existing cells, £163.—
Pr.;mier A. cumulator Co , Ltd.

Two auto-transform, rs in connection with the linking-up scheme, £61)0.—
Hackbridge Electric Con&tructinn Co., Ltd.

Mechanical soot-blower, £210 —Diamond Blower Co., Ltd.
4tO yd. single-way conduit in connection with the extension ot the main

from Church Wharf. Chiswick, to the Chiswick E.S. Corporation's
generating station, £86.—Sankey .^ Co., Ltd.

Sunderland.— Corporation. Accepted :

—

Pirelli-General Cable Workn, Ltd.—Armoured low-pressure feeder cable,
unarmoured low-prtssure feeder cable, twin unarmoured low-pressure
network cable.

General Electr c Co.—Two low-pressure feeder panels.
British Insd. A- Helsby Cables, Ltd.— Two-feeder pillars.
Doulton & Co., Ltd.—Stoneware ducts.
Ferranti, Ltd. -64 d.c. meters, asO a.o. meters.
C. H. Jolinson & Sons, Ltd. —Band conveyor.
Babcock iV- Wilcox.— r'atts for coal conveyor.
A.E G. Co.—Nozzle plate lor turbine.

PORTHCOMINQ EVENTS.

Pbyslcal Society of London.—Friday, April 22nd At the Imperial College
of Science, South Ken,ington, S.W. At 5 p.m. Ord nary meeting.

Itoyal Institution of Great Britain.—Friday, April 22nd. At Albemarle
street, W. At 9 p.m. Lecture on •' Electro-Synthesis in Organic Chemis-
try," by Sir James Walker, F.R.S.

Thursday. April -iSth. At Albemarle Street. W. At 3 p.m. Lectuie
on "Nationalisation and Bureaucracy." by Mr. H. S. Foxwell.

Technical Inspection Association —Friday, April 2and. At the Royal
Society of Arts. John Street, Adelphi, W.C. At 7.30 p.m. Lecture on
"The Physical Properties of Clay," uy Mr. A. S. E. Ackerman.

Electrical Power Engioeers' Association.-Lectures on " The Work, Aims
and Scope of Association," will be given at Sheffield (the Royal Victoria
St»ti n Hot;l), on April 23rd, at 7 p.m.; at Middlesbrough (Literary and
Philosophic Institute!, on April adth, at 7 p.m.; and on Saturday,
May 7th, at Maidstone.

Electrical Trades Beaevolent Institution.—Monday. April 2Dth. At the
Ottices of the Cable Makers' Association, Sardinia House, Sirdinia Street,
W.C. 2. At 2 30 p.m. Annual general meeting.

Illuminatinf! Engineering Society.—Tuesday, April asth. At the Royal
Sjciety of Acts, John Street. Adelphi, W.C. At 8 p m. Discussion on
" Ship-Lightiog, in relation to Comfort, Safety and Efficiency."' To be
opened by Mr. vi/. J. Jones.

Institute of Physics.—Wednesday, April 27th.— At the Institution of Civil
Engineers, Great George Street, S.W. At 6 p m. Public inaugural
meeting. Address by Sir J. J Thomson, O.M.

Institution of Hallway Signal Engineers (locorp.).-Wednesday, April 27th.
At the Mldianu Grand Hotel, St. Pancras. At 6 p m. Paper ou ' Magne'ic
Storms : Ti.eir ttfects upm Railway Signal and Telegraph Apparatus,"
by Mr. W. J. Thorrcwgood.

Manchester Wireless Society.—Wednesday, April a7ih. At the Albion
Hotel, Piccadilly. At 7.30 p.m. Ordinary general meeting.

InslitntloD of Electrical Engineers.—Thursday, April 28th. At the Inatitu-
tuti m of Civil Engineers, Great George Str,-et, S.W. At 6 p.m. Discus-
sion on "Tariffs." Papers on "Electricity Supply—Present Conditions
and the Hnpkinson Principles," by Mr. J. rt. Blaikie; and on "Multi-part
Tariffs ior Domestic Electricity Supp.y," by Mr J. W. Beajchamp.

Informal (Heeling.—Monday. April 'JSth. At the Institute of Patent
Agents. Staple Inn Buildings. At 7 p.m. Discussion on " Engineering in
Russia. " To be opened by Mr. C. L. Lipman.

Students' Section.—Friday, April 22nd. At Finsbury Technical Col-
lege, Leonard Street, E.O. At (3.30 p.m. Paper on " Seareh'ights aa used
for Coast Defence," by Mr. R. C, Hawkins.

Friday, April 29th. At the City and Guilds Engineering College,
South Kensington. At 6.:^0 p.m. Annual general meeting. Paper on
" Radio-Telegraphic Transmitting Apparatus," by Mr. A. C. Warren.

Liverpool Sub-Centre. — Monday, April 25th. At the Liverpool
University. At 7 p.m. Ai.nual general mee ing and smoking concert.

Nortb-Easlern Centre.—Monday, April 25th. At the Armstrong Col-
lege, Newcas'le-on-Tyne. At 7.15 p.m. Ordinary meeting.

North-Midland Centre.—Tuesday, April 26th. At the Hotel Metro-
pole, Leedh. At 7 p in. Annual general meeting.

Soutb-Midland Centre. — Wednesday, April 27th. At the Univer-
sitv, birmi'-ghara. At 7 pin. .-v.inual g- neral meeting Paper on
"Magnetos for Ignition Purposes in Internal-Combustion Engines, " by
Mr. E. A. Watson.

Scottish Centre. - Friday, .-Vpril 29th. At Dundee. Ordinary meeting.

Junior Institntlon ot Engineers.—Friday, April astb. At Caxton Hall,
Weatminster, S.W. At 8 p.m. Leoturette, " Rambling Remarks on
Expert Evidence," by Mr. W. A. Tookey.
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NOTES.

Patent Office Appointments.—The Civil Service Com-
missioners announce that an open competitive examination for not

fewer than 20 situations as assistant oxa-niner in the Patent Offloe,

Djpartment of the Board of Trade, will be held in London in July

next, oommencin); on the 12th of that month. Limits of age :

20 and 25, with extension for service in H.M. Forces. Regulations

and forma of application will be sent in response to requests by

letter addressed to the Secretary, Civil Service Commission,
Burlington Gardens, London, W. 1, on and after April 25th.

Th! Second Slmplon Tunnel.—By the end of March,
10,369 metres on the southern, and 9,072 metres on the northern

side of the second Simplon tunnel had been borod : this is 98 1 per

ceat. of the total lenffth. It is now 10 years since it was decided

to bjre a second Simplon tunnel, and the work was undertaken by
Swiizsrland in the following year. The first tunnel was begun in

1898, and op3ned for trafflo in \906.— The Time.i.

Ridinm ]n Bulk!— T'Ac yVwes states that President and
Mrs. Harding will receive Mme. Curie in the White House on May
20th and present her with a gramme of radium value at $100,000

on behalf of American women.

An Audience of 250,000.— ^/'e T^rawsz/nV/pr, which is the

house organ of the Chesapeake and Potomac Telephsne Co. and associ-

ated companies, recently gave a graphic description of the scenes at

the Presidential installation at Washington on March 4th, By
means of the Bell loui-speaking system a vast assembly of people,

estimated at 250,000, was able to listen to the inaugural speech of

Mr. Harding, and it is stated that fully 125,000 could hear every

word distinctly. The great "Plazi' which the Capitol faces was
crowded to i'.s limits, the participants in the ceremonies being

grouped upon a specially erected stand in the roof of which horns

were fitted in cDncealed positions. The whole of the electrical

eq lipment of the system was placed under the steps of the Capitol
;

transmitters on the stand picked up the tones of the speaker, and
the vibrations set up were transmitted to the control-room, where

eight successive sta,2:es of va:;uum tube amp'.ifijrs mignifijd the

energy, and the amplified vibrations were sent out in voice form from

the trumpets at the top of the stand. The adjastment of thesa

horns to secure uniform distribution occupied a great deal of time,

but the results given were eminently satisfactory. People at a

distance of 1,200 ft. heard the speech distinctly, and it is said

that those near the stand could distinguish no variance between

the President's natural voice and the amplified tones. Some id^a

of the meaning of the achievement may be gathered from the

accompanying plan.

The Chesapeake Co. was congratulated by the chairman of the

Joint CoEgressional Inaugural Committee upon the excellent results

obtained.

Guaranteed Wiring in tlie Uniied State?.—In accord

with new regulations adopted by the Maryland State Board of

Electrical Examiners and Supervisors, all master electricians in the

State who install electrical work of any kind must give a bond

of $1,000. This is to ensure absolute responsibility for defective

wiring. Under the new provision, any person who discovers

within a year after the completioaof an installation that such

wiring was defective can appeal to the Board for damages.

—

Electrical World.

Educatlonai.—Faraday House Entrance Scholar-
ships.—As a result of the Entrance Scholarship Examination, held

at Faraday House on April 12th. 13th and 11th, the following

awards have been made :
—

To H. G. Spancer, Erith County School, the " Maxwell " Scholar-

ship of 5(1 guineas per annum, tenable for one year in college and

one year in works.
To E. F. Smith. Emanuel School, an exhibition of 30 guineas,

tenable for one year in college and one year in works.

To E. W. M. Soott, Oundle School, an exhibition of 20 guineas,

tenable for one year in college and one year in works.

To W. A. Bennett, Muudella Secondary School, an entrance prize

of 20 guineas.

The "Motor Effect" In the Ajsx-Wyatt Furnace.—
Dr. E. F. Northrup, of Princetown University, discusses the nature

and explana'ion of the above effect in the Journal of the Franklin

Institute. He first develops a formula for calculating the

mechanical forces which arise by the interaction of a triangular

circuit ca-rying a current upjn any short section of the circuit.

Numerical results are tabulated, and the values of the forces are

given in the form of a chart. Formuln' are next derived for calcu-

lating the internal pressure-forces in a thin strip of conductor, and
numerical results are again tabulated, and a curve giving the

pressure as a function of the distance from the axis of the strip is

appended. The third section of the paper sets out the n-cessary

assumptions which were made in the calculations, and the last

section explains the meaning and exactly defines the motor-effect.

It IS shown also that such an tfltect actually exists, and assumes

considerable impartance, in the " Ajax-Wyatt furnace." A chart

hows the magnitude of the forces which produce the motor-effect,

and a new experiment is referred to wh'ch conclusively provtd

that the motor-tftect not only exiats, but may be manifested apart

from, and independent of, any internal pressure-effect. The effect

of the mutual attractions of current elements in prcdu;ing ftu'd

motion are generally considered, and the internal pressure-efftct

is defined. The important conclusion is reached that the Ajax-

Wyatt furnace secures both the internal pressure-effeot and the

motir effect in an advantigeous way for obtaining practical results.

It is further pointed out that the securing of these two effects at

widely-separated sections of the conluctor is a valuable and, as far

the author knows, a novel result in furnace construction of the

induction type.

Accidents.—On April 12th, John Hay, an electrician at the

Corporation electricity works, Aberdeen, was working in a cable pit

at the rear of a high pressure sw.tchboard, when, owing to his

coming loto contact with a "live" part or to the fusing of

a wire, he received severe burns on his face and arms. He was
removed to the infirmary.

A sub section attendant of the Sunderland CorpDration, George
Cowling, was attending to some plant at the Suaderland Ship-

building Co.'s yard, when he received aa electric shoak which
rendered him unconscious.

Grants Towards Agricultural Appliances.-The French

Journal (/[Uriel of April 1st contains a decree of the Ministry

of Agriculture stating the conditions on which subsidies may be

granted to French farmers for the purchase of electrically-

operated agricultural machinery, &c. When made in France, 25 per

cent, of the cost of such machinery will be granted ; but if the articles

are imported from abroad only 10 per cent, will be aJvanced.

Fatalities.—While playing at Bargoed, Glamorgan, on

Tuesday evening last, a youth named Evan Jones was seriously

injured ir*. it is alleged, attempting to slide along the overhead

transmission wires carrying electricity to the Powell Duffryn

Colliery, therely receiviEg a shock at 10.000 volts. When the

lad was picked up it was found that one of his legs up to the knee

and some of his fingers had been burnt away. He died the same

night in hospital.

Appointments Vacant.—Two cable jointers for the

Eccles Corporation electricity works ; mains assistant (£293) for

the Doncaster Corporation electricity department ; research

physicist in the Admiralty Department of Scientific Research and

Experiment (£250 -f war bonus) ; junior charge engineer, for the

Coventry Corporation E ectrioity Department. See our advertise-

ment columns to-day.

The Engineers' Club for' London.—Without the aid of

Aladdin's Ismp—or to be up to date, ehall we say, ' Alf's Button"

—it is impossible to bring an engineers' club into existence in the

twinking of an eye. Hence the eager supporters of the scheme most

curb their inpatience for a little while, and give the organisers

a chance to lay the foundations well and truly, so that

the superstructure may be perfect in its parts and honourable to

the builder.

The Executive Committee is by no means idle ; it has a big ta«k

in hand, but is hopeful of finding tempora-y a jcommodation, at

any rate, which will enable the club to come in'o residence this

summer, and the rules, &c., are being drafted in readiness for sub-

mission to a general meeting. Since the proposed conditions of

membership were circulated, over 1,000 firm applcitions haveb en

received, including many from engineers abroad and in the Britith

Dominions. Those engineers who intend eventually to join, bat

have not yet communicated with the hm. secretary (Mr. Ed L

Hill, 39. St. James's Street, S.W. 1). are invited to do so at once ;

the greater the number of prospective members, the easier will it

be to secure suitable premises.

Electiic Vehicle Charging and Garaging Facilities.—

An alteration in the City of Birmingham Electric Supply

Department's rates for electric vehicle charging and garaging

has been made and will take effect as from Ju'y 1st next:—

In the Department's Depots, subject to accommodation being

available from time to time, garaging charges per veh'cle

will be as follows :—(rt) 4s. per day ; 20s. per week (six or seven

days) ; 2s. per visit duringday time for bjostingpurpises. V') The

rate for electricity will be 2d. per unit metered into the consumers

batteries. Consumers are reminded that vehicles are charged and

garaged by the Department at owners' risk, and should be pro-

tected by insurance or otherwise, accordingly. For vehicles charged

on consumers' premises, provided arrangements are made for

separately metered circuits, the rate of charge will be 1 id. per unit

metered on the supply mains side of consumers' apparatus.
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The Use of Electricity In the United States.—A recent

issue of Power g-ives some statistics from a report of the

Geological Survey, which give some idea of the maenltude of

the electricity supply industry in the United States. The figures

are gathered from repors for the year 1920 of about 3,000 undertak-

ings with a capacity of ICO kW or more.

The mean daily output of electricity for each month of the

year ranged from 115,600,000 kWh for May to 124,700,000 for

January, and for the year, 120,000 UDO. Tbe proportion of this

output resulting: from water power varied from 33 per cent, in

January to 12 per cent, in May. The year's total production was

43,900,000,000 kWh, of which 37i per cent, was from water

power ; this ratio was practically the same in 1919.

The year's production of 43,900,000,000 kWh was 12'9 per cent.

Vreater than that of 1919. The amounts of coal, fuel oil, and gas

used to produce this electricity, however, increased 60, 18'4,

and 136 per cent, respectively. This disproportionate increase

in the consumption of fuel oil has a significant bearing on the

question of the diminishing oil supply.

If the fuel oil, gas, and wood consumed in generating electricity

were converted to equivalent coal, the coal consumption in 1919

would have been 38,500,000 tons, and in 1920 it would have been

41.200,000 tons—an increase of 7 per cent. The increase in the

production of electricity for the same period was 12.9 for cent.,

which indicated a gain of efficiency in the consumption of fuels

during 1920. On the basis of equivalent coal coal consumed for

each of the two years, a kilowatt-hour of electricity was produced

in publicutUity plants in 1919 by 317 lb. of coal and in 1920 by

S'Ol lb. These figures show a gain in economy of fuel consumption

of 5 per cent., or a saving of about 2,OCO,000 tons of coal in

the production of electricity in 1920 as compared with the rate of

fuel consumption per kilowatt-hour in 1919.

Slate and Profiteering Act.—Oa April 11th, his Honour
Judge Snagge, at the County of London Appaal Tribunal, heard

the appeal of J. J. Qreenwooi (trading as John "Williams & Co.),

slate manufacturers, against a decision of the Barmondsey Profiteer-

ing Committee. The original ca?e was brought against apjellant

by the National Telewriter Co., Ltd , wlio complained thit they had

been chirged £10 63. 31. for 25 pieces of slate. The Profiteering

Committee held that the reasonable price of the material was
£2 I63. 3J., ordered a refund of the balance, and decided to prose-

cute the present appellant. Counsel for appallant said that the

slate did not come under the heading "Building Materials ' included

in the Profiteering Act, as the m iterial was used for e'ectrical

purpo;e9. His Honour Judge Snagge agreed with this presentation

of the case and a'lo .ved the appeal.

INSTITUTION NOTES.

Institution ot Eiectrical Engineers.—Informal Meeting.—
Mb. W. E. Bbadshaw was in the chair, on April 11th, during
tbe discussion which was opened by Mr. F. Creedy, oa ''Some
Characteristics and Applications of Multi-speed a c. Motors."
Mh, Cbebdy confined himself to the pole-changing type as

developed by himself. This he claimed, under certain condi-

tions, was the best method obtainable to date. For motors
having a gradual speed variation, the commutator motor
was the only possible type, and there might be a field for

these in siz£s up to 50 h.p. ; in larger sizes, however, they
hardly could be considered commercially practicable. He explained
in detail the windings and switchings which gave the variable

speeds, and urged that speed ratios of the required duty should be

carefully studied when the type of motor was under consideration.

Broadly speaking, the relative advantages of the cascade and pole-

changing methods depended mainly on the ratio of speeds ; some
ratios were very complicated for cascade and easy for pole-

changing. He concluded with acknowledgments to Messrs. F. & A.
Parkinson, Ltd., and the Electrical Construction Co., Ltd., his

licensees, for diagrams and data.

Me. W. E. M. Ayres, who spoke next, stated that the call for

variable-speed motors was often mistaken, and it could be met by
simple arrangements of ordinary motors. He mentioned a 100-h.p.

colliery fan with two speeds which it had proved more economical
to re-wind as a single-speed machine, and run with resistances

during the week-ends. He also criticised the Scherbius and
Kramer methods on account of the complicated switchgear.

Mb. J. K. Smith spoke from actual experience of the Creedy
pole-changing machine, which he had found satisfactory in con-
nection with heavy machine tool drives previously operated by
d.c. motori. He pointed out that in view of the substitution of
polyphase for d.c. supply, some form of variable a.c. motor was
essential to replace the d.c. variable speed one.

Mb. W. L. Wbefoed and Mr. G. J. D. Scott spoke of very
definite demands for variable-speed motors, notably on printing
machines and air compressors. Mr. B. P. Walker also referred to
their application to express lift service. Mr. W. E. BRADSHAwand
Mr. H. COOCH also spoke.

Mr. Greedy, in concluding a most interesting discussion,
reminded the meeting that the pole-changing a.c. motors under
review had the same torque at all speeds, while d.c. motors,
through weakening the field, needed to be built for the maximum
horse-power at the lowest speed required, resulting in a larger

machine than was the case with the a c. constant torque multi-

speed motor. With regard to the question of power factor, he
pointed out that although the power factor suffered at low speeds,

the actual wattless current taken from the line was constant at til

speeds. The power-factor reductions, of course, were due to the

watt component being reduced at the lighter load corresponding to

reduced speed.

Liverpool Sob Centre ok the Nobth-Westebn Centbe.—
The nominees for election as officers and committee for the

1921-22 session are as follows :—Chairman. Mr. G. H. Nisbett ; vice-

chairmen, Messrs. B. Welbourn and E. M. Hollingsworth ; hon.

secretary, Mr. Oscar C. Waygood ; committee, Messrs. A. J. Eames,
J. Hamilton, A. E. Malpas, P. Priestley, and P. J. Robinson. Since

the number of nominations corresponds to the vacancies, there will

be no necessity for a ballot.

East Midland SdijCentre.—On April 12th, at the Lough-
borough College, Mr. H. Cotton, of the Nottingham University

College, delivered a lecture on " Electric Drives for Rolling Mills

and Colliery Winders." The speaker dwelt with emphasis on the

efficiency and convenience of the electric motor as compared with
the steam engine, and gave interesting examples of the application

of the electric drive to collieries and steel works.
Scottish Centre.—At a meeting of this Centre, held in

Glasgow, Mr. E. T. Goslin presiding, Mr. C. W. Marshall, of the

Glasgow Corporation Electricity Department, read a paper on
' Continuity of Supply."

The following oiBce-bearers were elected for the year :—Chair-

man, Mr. E. T. Goslin ; vice-chairmen. Mr. A. S. Hampton and Mr.
R. B. Mitchell ; hon. secretary, Mr. Joseph Taylor ; assistant hon.

secret ary, Mr. W. F. Mitchell ; and chairman of the Students'

Section, Mr, Alex. Lindsay.

On June 8th a paper on " The Hydro-electric Resources of the

Scottish Highlands " will be read by Prof. Magnus Maclean ;
and

on June 9th and 10th the members will take part in an excursion

fforming part of the Institution's Summer Meeting] to the West
Highlands, going by steamer to Fott William, and calling at the

Kinlochleven works of the British Ahiminium Co.

Warrington Electrical Society.—.Addressing the mem bars of the

Society on the" Wonders of Electricity," Mr. J. B. Robertson said

that they stood at the threshold of a new expansion, for the power
stations were being linked together, and new stations were being
erected with every refinement of economy in the generation of

power in large quantities. Systems of electrical mains were being
spread wider, both underground and overhead, eo that in time the

most remote districts would enjoy the service which was now the

privilege of towns. As that movement progressed, the coal resources

of the country would be utilised more and more in a limited number
of efficient centres.

Piiysicai Society of London,- At a meeting of the Society to be

held to-day (Friday) at the Imperial College of Science, the follow-

ing papers will be read :

—
" The Effect of Viscosity on Orifice

Flows," by Mr. W. N. Bond, M.Sc. ;

" The Viscosity of Water at

Low Rates of Shear," by A. Griffiths, D.Sc, and Constance H.
Griffiths, M.Sc. ; and " A Method of Measuring Frequencies," by
B. S. Smith and G. F. Paitridge, B.So.

At the meeting held on April 8th a paper, entitled " A New
Registering Microphotometer," was read by Dr. W. J. H. Moll,

ot the University of Utrecht. The device employs a diminished
image of a slit, on which the filament of a half-watt lamp is

focused, projected by means of a microscope objective on the

photographic plate or other object of which the absorption is to be
measured. A second similar objective focuses an imagine of the

slit, magnified up to its original siz3, on a second slit behind which
is mounted a sensitive thermopile of the author's own design con-

nected to an improved D'Arsonval galvanometer. By suitable

gearing to an electromotor the photographic plate is given a slow
motion at right angles to the beam of light, and at the same time
a drum of photographic paper, on which the spot from the
galvanometer is focused, is caused to rotate at a suitable rate. A
record is thus obtained of the density of the plate at different parts

encountered by the beam of light. The arrangement is dead beat

and so quick in response that intensity curves of close spectrum
lines, Zeeman triplets, &c., are accurately recorded.

A new method of using the quadrant electrometer for the
measurement of electrical power was described by Mr. Hubert
Parry. This involved the use of a potential-divider across the
supply circuit, and a standard non-inductive resistance in series

with the load. An ammeter and a voltmeter were employed to

measure the supply voltage and the load current. An example of

its application to determine the power-factor of a condenser was
quoted.

Electrical Trades Benevoient Institution.—The annual general

meeting of the Institution will be held at the offices of the Cable
Makers' Association on Monday, April 25th, at 2.30 p.m., to receive

the Report of the Committee, and to pass the accounts for the year
1920 ; to elect members of the Committee of Management and
Auditors, atd to consider alterations of rules.

Glasgow and District Radio Club.—At the meeting held on
March 30th Mr. T. Senior lectured on '' .\erials. " Mr. Senior was
well qualified to speak on this subject, having had about 10 years'

practical experience in the erection and fitting out of wireless

telegraph stations. The various types of aerials in general use

were illustrated by blackboard diagrams, and the advantages and
disadvantages of each were emphasised. The different kinds of

wire which could be used, ohmic resistance, skin effect of high-
frequency currents, the necessity of good joints for efficiency were
dealt with in turn, and fully explained. The most effective methods
of insulation, the necessity for preventing swaying of the aerial

wires, and the vexed problem of whether the free ends should le
joined or left open, were also discussed.
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OUR PERSONAL COLUMN.
The Kditors invite dectrical engineevt. jrhelhrr connerled with t/te

terhniral or the cnmmerrial title of the profexsiun and induntry,
iiho electric tramu-ay and railnaij oftieialx. to heep readerx of the
Electrical Review posted as to their moeementx.

Mb. F. Goldino, chief electrical enpiaecr and director of radio
services in the Commonwealth of Australia Postal Department,
has been appointed by the Commonwealth Postmaster Cieneral as
a commissioiier to visit the United States, Canada, Britain, and the
Continent, to inquire into various matter.^ relating: to teleffraphy
(including wireless) and telephony.— .Sv(/«e(/ Morning llernld.
Senator Marconi has letc Entjland for' Italy, with the object,

it is reported, of carryiner out further wireless experiments on
board his steam yacht Klrttra.

Mr. B. a. Edwards, A.M.I.E.E., of the Westiufrhouse Electric
International Co., who is a captain in the Royal Corps of Signals
(T.A.), has been appointed to command the" 64th (Hast Anglian)
Divisional Signals Defence Corps, with the rank of lieutenant-
colonel.

The Timex states that Sib Gerald Chadwyck-Healey has
been adopted as prospective Unionist candidate for the Newbury
Division at the next General Election.
Mr. .1. J. Smith, for 21 years borough electrical engineer at

Stockton-on-Tees, has resigned owing to ill-health.
Mr. H. E. Ellis, managing director of the City Electrical Co.,

of London, is leaving England on April 39th, on a tour of hia
ccmipauy's agents in North and South America, Canada, Australia,
New Zealand, India, and South Africa. He is willing to place his
opinion formed at any of these overseas markets at the disposal of
others who may get into touch with him.
Mr. J. W. Meares, M.Inst.C.E., Electrical Adviser to the

Government of India, has been appointed Chief Engineer, Hydro-
electric Survey of India, in succession to Mr. F. E. Bull, retirul.
On Saturday last the marriage took place at Loughborough of

Mb. F. S. Grogan, M.I.E.E., A.M.Inst.C.E., manager of the Arora
Co., and Miss C. K. Xorrington, who is already known to several
electrical friends.

The professional practice of the late Me. H. B. Ransom,
M.Inst.C.E, 3, Victoria Street, S.W.I, has been transferred to
Messrs. Dolby & Williameon, consulting engineers, S. Princes
Street, Westminster, S.W.I, to whom all correspondence should
be addressed.

NEW COMPANIES REGISTERED.
Donald^Bean Insulators & Engineers, Ltd. (11,689) —

Private company. Registered in Edinburgh April Uth. Capital, £15,000 in
t\ shares (3,000 preference). To carry on the business of insulators, mechani-
cal, electrical, and constructional engineers, ship and boat builders ship
repairers, and outfitters, &c. The first directors are: \V. M. Donald, 53,
liothwell Street, Glasgow; A. Bean, 1, Shandon Street, Govan Glasgow; H
London, 1, Lynedoch Terrace-, Glasgow. Registered office: 11, Great Welling-
ton Street, Glasgow.

Victor Electrics, Ltd. (174,199).—Private company. Re-
gistered April 13tli. Capital, £5,000 in €1 shares. 'Jo carry on the business
of manufacturers of, dealers in and agents for, cars, carts, vans, bicycles,
tricycles, conveyances, and carriages of all kinds, whether moved by mechanical,
electrical, or other power; boats, launches, and yachts, &c. The first directors
are: H. N. Outram, 5, Rectory Road, Southport; E. Outram, 76, Grange
Road, Southport; H. Outram 18, Balfour Road, Southport; ,\. Wilson, 7,
Cumberland Road, Southport; \V. Maitland, 7, Cvpress Road, Southport; I. H.
I-avery, 7, Grange Road, Southport; V. Barmas,' U, Bright Street, Southport.
Qualification, 100 shares. Secretary: \V. Ball. Registered office: Westmin-
ster Buildings, Lord Street, Southport.

Power Production Co., Ltd. (3,081).—Private company.
Registered in Dublin December lOth. Capital, £1.000 in £1 shares. To carry
on the business of designing, constructing, buying, selling, controlling,
operating, and owning power plants of :ill kinds, iic. The subscribers (each
with one share) are: D. J. Reilly, trim, Co. Meath, solicitor; F. W.
I'orrest, Trim, Co. Meath, solicitor. The first directors are: J. Dornan and
T. G. Price. Secretary : T. G. Price. Registered ofliee : Commercial Build-
ings, Dame Street, Dublin.

British Sangamo Co., Ltd. (174,133).—Private company.
Registered April ilth. Capital, £10,000 in £1 shares. To carry on the busine'ss
of mechanical, electrical, and general engineers, manufacturers, suppliers
and fitters of and dealers in apparatus, machinery, appliances, &c. The
subscribers (each with one share) arc: J. Brown, Springfield, Illinois, U.S.A..
banker; R. C. Lanshier. Illinois, U.S.A., electrical manufacturer; S. B.
Rogers, Great Eastern Hotel, E.G. 3, electrical manufacturer. The first

directors arc not named. Solicitor : L. W. Croft, '1, Bond Court, Walbrook.
E.C.

Greenlaw Electrical Supply Co., Ltd. (11,686).—Private
companv. Registered in Edinburgh April 7lh Capital, £4,000 in £1 shares
11,000 a per cent, non-cumulative shares). To supply -lectricity in Greenlaw,
Berwickshire, and district. The first directois are: (. Cl;iphani, High Street,
Greenlaw; J. S. Macgregor, High Street, Greenlaw; T. Clapham. High Street,
Greenlaw; .Sir John H. Campbell of Marchmont. Bart., Grcenlawdean,
Greenlaw; R. T. Kerr, Greenlaw Mill. Greenlaw; Dr. J. Marr, Ivv Lodge,
Greenlaw; W. Middlcmiss. Marchmont Road, Greenlaw. Secretary: A.
Miller. Registered ollice : The Square, Greenlaw, Berwickshire.

Chisholm Bros., Ltd. (11,681).—Private company. Re-
gistered in Edinburgh .Vpril 6th. Capital, £1,200 in £1 shares. To take
over the business of iron, coal, and steel merchants, and general exporters
carried on at 190, West George Street, Glasgow, and to carry on the business
of electrical, motor, and mechanical engineers, colliery furnishers, &c. The
first directors are: J. Chisholm. 33, Calderwood Road, Rutherglen. clerk;
G. G. Chisholm, 8. Clincorthill Ro.ad, Rutherglen, electrical engineer; J.
Chisholm, 86, Stonelaw Road, Rutherglen, merchant. Registered office : 190,
West George Street, Glasgow.

Oldham Electrical Contractors, Ltd. (174,140).—Private
.umpanv. Registered April Dth. Capital. £1.000 in £1 shares. To take over
the business of electrical engineers and contractors carried on bv I. E.

MacNamara and A. Atkinson at Oldham as the " Oldham Electrical Repair
Co." The subscribers (each with one share) are : F. Lord. 74, Beever Street,

Oldham, builder and contractor; J. E. M.acNamara, 46, Barker Street.

Oldham, electrical engineer; A. Atkinson. 13, Mount Street, "^horlton-on-

Medlock, Manchester, electrical engineer. F. Lord is the first director, and
may retain office while holding £100 shares. Registered office : 46, Barker
.'^Ireet, Oldham.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

C.E.C., Ltd.—Debenture dated April 4th, 1921, to secure
ili.OOO, charged on the company's undertaking and properlv. present and
future, includrng uticalled capftal.' Holder: H.^E. Elirs. 38, Fa.'^hT Ro",d
Stoke .Newmgton, N.

Pinkney & Forster. Ltd.—Two mortgages dated March
:iOtl, :.n>l 31st, 1921, to secure £7,000 and £1,500 respectively, charged on
'< and 7, Saville Row, Newcastle-on-Tyne. Holder: Mrs. E. Stewart. 1,
Gr.inville Road, Newcastlc-on-Tyne.

Cray Installations, Ltd.—Particulars of ^68,000 debentures
authorised March 17th, 1921, whole amount issued, charged on company's
property, present and future, including uncalled capital.

John Tinsley, Ltd.—.Satisfaction to the extent of ^6200
on January 31st, 1^21, of debentures dated June 5th, 1912, sc-curing £500.

Muirhead & Co., Ltd.—Satisfaction in full on April 1st,
1921. ..( dibunlure. dated .November 10th, 1904, securing £S..'iO0.

Adams Bros. (Longton), Ltd.—Debenture dated March
21st, 1921, to secure £1.000, charged on the company's undertaking and
property, present and future, including uncalled capital. Holder : A. P. Ford,
Basford, Stoke^>n-Trent.

Peerless Flash Lamp Co., Ltd.—Particulars of i;18,000
debentures authorised Mar.h 23rc!. 1921, present i^su.; £12.«00, charged on
the company's undertaking and propertv, prcs'-nt and future, including
unr.lllled capital.

i r
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NewcastleuponTyne Electric Supply Co., Ltd.—Trust
d.xd dated March 24lh. 1921, supplemental to trust deeds dated June 30th,
1909, November 10th, 1914, May 3rd, 1915. March Uth. 1918, to secure
£1,104,508 4J per cent, consolidated first mortgage debenture stock, in
addition to £1,042,000 secured by previous deeds. Property charged : Electrical
undertakings of the company, freehold premises known as " Carville " and
Neptune Bank, leasehold premises at Dunston, and company's other assets,
present and future, except uncalled capital. Trustees : Whitciiall Trust, Ltd.,
2, St. Helen's Place, E.C.

Telegraph Manufacturing Co. (Colonial). Ltd. (71,854).
^Return dated March 22nd, 1921. Capital. £2.000 in £1 shares. All shares
taken up. £2,000 paid. Mortgagc-s and charges : Nil.

Yorkshire (West Riding) Electric Tramways Co., Ltd.
(84,167).—Return dated February 17th. 19-21. Capital, £600,000 in £5 shares
(70,000 preference and 50,000 ordinary), 46,261 preference and 40.977 ordinary
shares taken up. £436,190 considered as paid. Mortgages and charges :

£272,373.

4

CITY NOTES.

The report for 19'20 shows that the re-

Cuba Submarine ceipts were £81,54'2 and the expenses

Telegraph £34,284. After providing :£7,063 for in-

Co., Ltd. come tax and adding £17,611 for difference

in exchange and £21,150 brought forward,

the total available is £78,957. Out of this £15.000 has been

added to general reserve. £17.611 to reserve against loss on

investments, and £'2,500 to the pension fund. Interim divi-

dends were paid in October at the rate of 10 per cent, per

annum, less income tax, on the preference shares, and at the

rate of 5 per cent, per annum, free of tax, on the ordinary

shares, and the directors recommend final dividends at the

same rates, and a bonus of 4s. per share on the ordinary

shares, free of tax, leaving £'26,646 to be carried forward,

subject to E.P.D. Several sections of the cables underwent

repairs during the year, while an attempt to repair the Cien-

fuegos-Santiago 1905 cable was unsuccessful, but it is hoped

to restore this cable to working order after laying a new
section from Cape Cruz to Santiago which is now being

manufactm-ed. and will be laid in the course of the next

few months. The total cost of the work on the cables during

the year was £34,542, and it was charged to reserve.

In their report for the year ended Decem-
English Electric her, 19'20, the directors " state that, after

Co., Ltd. writing down stocks on a conservative basis

to correspond with present day values, the

balance to the credit of profit and loss account, including

£45,302 brough forward, is £312,238. Deducting debenture in-

terest and trustees' fees, £54.275; interest and discount.

£84,608; dividend at the rate of 6 per cent, per annum on the

preference shares, £41,914, leaves £131,441. A dividend on

the ordinary sliares at the rate of 8 per cent, per annum, less

tax, will absorb £85,204, leaving £46,2:36 to carry forward.

Certain dividends receivable from subsidiary companies (in-

cluding the realised profit on the sale of certain assets) have

been, in part, applied in writing off the entii'e expenses of, and

discount on, the recent note issue, as well as reserving for the

whole of the premium due on repayment, and in adding a

further £'25,000 to the capital reserve account. In view of the

uncertainties of the present day position of trade throughout

the world, the directors have considered it prudent to utilise

these resources in the manner indicated, which is in close

accord with their policy of last year. In order to replace ex-

penditure incurred in the purchase of the Stafford Works, and

stocks and for other purposes, the company issued in Novem-
ber last £1.250,000 8 per cent, six year secured notes at 98 per

cent, repayable at January 1st, 1927, at 103 per cent. Ten per
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cent, of the proceeds of this issue was received prior to Decem-
ber 31st, 19-JO. and included in the accounts tor 1930. The
balance of il.lUO.OOO has been received since that date, and
will appear in nest year's balance sheet. Further progress in

completing the amalgamation of the various undertakings con-

trolled by the company was made during the past year. The
properties of the Coventry Ordnance Works, Ltd.. and Willaua
& Robinson, Ltd., have been leased to the company, and
arrangements are now in progress for winding up the Phoenix
Dynamo Manufacturing Co., Ltd.. and the United Electric Car
Co., Ltd, The directors are confident that this consolidation

will facilitate control, and result in effecting greater econonly
in administration. The engineering trade was adversely affected

by a series of laliour troubles throughout the year, and more
particularly by the moulders' strike, which, though it ended

.in .January, handicapped output for a considerable period there-

after. The du'ector.s sincerely regret the loss of their colleague,

Mr. Walter Rutherford, who since the close of the year has
retired from the board and the management of the company.
During the year under review. Mr. Robert Grant, jun., joined
the board. .•Vnnual meeting : April 27th.

Eastern Telegraph Co., Ltd.—The directors will convene
the annual meeting as soon as the full accounts can be sub-
mitted. A final dividend for the year 192U, of 2^ per cent.,

free of income tax, on the ordinary stock is to be paid, making
the total for the year 10 per cent., free of tax, the same rate
as was paid for the previous year. The usual distribution at

the rate of di per cent, per annum, less income tax, on the
preference stock for the tirst quarter of 1921 is also bemg
made.

Norwegian Marconi Co.—The A.S. \orsk Marconi
Kompani has declared a dividend at the rate of o per cent.

for 1920. making, with the interim distribution, a total of

1.5 per cent, for the year. The company was formed two
years ago to acquire licences for the utilisation of Marconi
patents for Norway and Norwegian .'ihip.s, and the shareholders
are shipow-ners and other shipping interests.

Stock Exchange Notices.—Application has been made to

the Committee to appoint a special settling day in, and the
Committee has specially allowed dealings in ;

—

Electrical Apparatus Co.—30.423 10 per cent. " A " cumula-
tive preference shares of Ml each, fully paid, Nos. 1 to 30.423.

And to allow the following to be officially quoted :
—

Calcutta Electric Supply Corporation.—i'500,000 5 per cent,

first mortgage convertible debentures.
Victoria Falls & Transvaal Power Co.—;62,009.39O 5 per

cent, tirst mortgage debentures.
Yorkshure Electric Power Co.—80,300 ordinary shares of

£10 each, fully paid, and ifi23O,0OO oi per cent, redeemable
debenture stock.

The Committee has ordered the undermentioned to be
oihcially quoted :

—
Hadhelds.—78,118 ordinary shares of £1 each, fully paid

(Nos. 1.600,t)01 to 1.663,118 and 1.860.667 to 1,881.666).

Johnson, Matthev & Co.—£250,000 8 per cent, seven-year
notes (Nos. Al to 2,100 (ifilO), Bl to 1,790 {MlOO). and CI to

50 (i'1,000). (Registered.)

Metropolitan Electi-ic Supply Co.—£86,926 3i per cent,

mortgage debenture stock, redeemable.
Metropoiitan-Vickers Electrical Co.-^65.732 ordinary shares

of £1 each, fully paid (Nos. 6.205,173 to 6,270,904).

Stewarts & Llovds.—847,430 deferred shares of £1 each,
fully paid (Nos. 1,782,501 to 2,629,930).

City Electric Light Co., Ltd. (Brisbane).—Credit balance
for year ended January. 1921, £57.997. plus balance brought
forward, making the total £58,427. An interim dividend was

• paid last September amounting with dividend duty to £25,829,
and further dividends of 3 per cent, on the 6 per cent, prefer-

ence shares. 3i per cent, on the 7 (3er cent, preference, and
5 per cent, on the ordinary shares were recommended to the
meeting in March. The payment of these dividends, together
with the dividend duty and an allowance for Federal tax.

absorbed £32.405, leaving £193 to be carried forward.

Indo-European Telegraph Co., Ltd.—The directors re-

commend a final dividend for 1920 of £1 2s. 6d. per share
(making 7 per cent, for the year), free of tax; also a distribu-
tion out of equalisation of dividends fund of 15s. per share,
free of tax, making a total of 10 per cent, for the year.

Electrical Utilities Corporation, Ltd.—A quarterly divi-

dend of 1| per cent, on the preferred stock is announced
for the quarter ended March 31st.

Kaministiquia Power Co.—Dividend at the rate of 8 per
rent, per annum on the common stock for the quarter end-
ing April 30th.

Bastian Meter Co., Ltd.—The directors report a net profit
of £455 for the year, plus £589 brought forwar'S. A dividend
of 6 per cent, on the cumulative preference shares, and one
of 6 per cent, on the ordinary shares are to be paid, leaving
£328 to carry forward.

Eastern Extension, .\ustralasia & China Telegraph Co.,
Ltd.—Final dividend on the old shares of 25 per cent., free
of tax, making a total distribution of 10 per cent., free of
lax, for the \ear 1920, as in the previous year.

Switzerland.—La Societe de la Fabrique d'Accumulateurs
d'Oerlikon is declaring a dividend of "20 per cent, for last

year.-
,

Direct United States Cable Co., Ltd.—.\ final dividend
of 4s. per share, less tax, making 4 per cent, for the year
ended -Vlarch 31st, is announced.

STOCKS AND SHARES.

Tuesday Evening.

Relieved from the apprehension of a general stoppage of work,
the Stock Exchange markets were quick to respond to the
altered conditions brought about by the refusal of the Eail-

waymeu and Transport Workers to support the Miners'
Federation. Prices improved in most departments, although
it cannot be said that business increased to any noticeable

extent. The position is still regarded as sufficiently unsettled

for it to render buyers cautious of entering the markets except
those for purely gilt-edged stocks. With the Budget to be
introduced on Monday next, the domestic atmosphere is

charged with financial, as well as political, uncertainty ; while,

abroad, the action of France with regard to the forthcoming
May the Fu'st obligations of the Germans does not tend to re-
assure confidence.

The Home Railway market has naturally benefited from the

blowing-over of the raihvay strike. Prices recovered in all

sections of the market. The Undergrounds, which had fallen

with the rest, although not to the same extent as the steam
stocks, have hardened with their brothers, and Underground
Electric Income Bonds are 3 better at 72-5. The rise of 5

points in Central London deferred non-assented stock to 22J
has been held. Apparently somebody wanted to buy a few
hundred pounds, attracted by the wide difference between the

quotation of this stock and that for the assented deferred, the

latter standing about 42. As might have been expected, the
buyer found nobody anxious to sell the lower-priced stock at

the cmTeut nominal price, which was therefore advanced as

already mentioned. Metropolitans slid back to 23^, to rally to

24J. Underground £10 shares gained J at £2. Guaranteed,
deoenture and preference stocks are all one to two points
higher.

i'he English Electric dividend has had a strengthening effect
upon the market in manufacturing shares. Enghsh Electrics
advanced to 12s. 6d. Siemens rose to a guinea and the new
shares to 20s. General Electrics are better at 23s. 3d., and
the preference at 18s. 6d. British Aluminium at 16s. 3d. are
ex dividend. Telegraph Constructions went back a little to 20.

The only changes m the list of electricity supply companies
are a rise of g in Charing Cross 4i per cent, preference, and
a decline to 17s. iii City of London 6 per cent, preferencfe.

The latter came about evidently as the result of shareholders
trying to sell some uf these in order to apply for the company's
new t> per cent, .second preferences which are being offered at
20s. The subscription lists tor the latter closed on Thursday
and underwriters are very curious to see whether they
w^ill be left with any of the shares. The better conditions
which became manifest in the markets on Tuesday evening
and which produced substantial rises, amongst gilt-edged
securities, resulted from rumours that a settlement of the
miners' strike was expected to take place practically at once.
It had a pronounced effect upon many of the markets round
the Stock Exchange.
At the meeting of the Stock Exchange proprietors to-day

(Tuesday) it was announced that the managers had decided to
spend £12,000 upon a new installation of electric light. Up
to the present about £5.000 has been expended. When
finished, the installation, according to the chairman of the
meeting, w-ill be up to date in every particular. Newcastle-on-
Tyne 7 per cent, preference shares are better at 19s., and
in this connection it may be pointed out that there is about
£2.-500 stock of the company's 4i per cent, first mortgage
debenture stock on offer at 71J. Interest is payable in Janu-
ary and July. The stock is redeemable in 1939 at 100, or in

1922 at 105, unless by purchase. The yield, straight out. is

64 ijer cent, on the money, but allowing for redemption this

is raised to 8J per cent., and on the additional £2 there is,

of course, no income tax to pay. The Central Electric 8 per
cent, notes, over-subscribed by the public, are already quoted
at a small premium.
The feature amongst Telegraphs and Telephones is a further

jump to 2 7/16 in Marconi's. The preference have risen to 2f
and Marconi Marines to 1 7/16. Canadian Marconi's went up
to 8s. 6d. Radio shares are still lagging a little behind the
market in the parents. For the rise in Marconi's the only
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explaniition is that alreaJy luentioueJ in tliete coluiuus,
iiaiiiulv. Ihat till' ccjiuiMiiy will declare a '20 iht cout. divideud
next iiiuuth, uiakiuy 'io per cent, for the lull year. In addi-
tiiin, there are hopes that the Govermuent may square up
before long with the' Company, in the course of which it is
expected that there will be a further substantial sum to come
to the Marconi shareholders. .Vnglo-Amcrican deferred has
eased off to loi. Cuba Submarine shares at 7 are lUs. higher,
allhough a bargain was marked last week at Oi. There is
little doing in the Ea^lern group. Globe ordinary, with a rise
to If), have come into line with the other members of their
family.

Armament shares, together with tliose of various iron, coal
and steel companies, have generally advanced. Babcock it

Wilcox remain unchanged at 2 'i/iii. The rubber share list is

a trifle harder, although the price of tlie produce is still no
better than Mid. per lb.

Brazilian Tractions are better at 36, although the preferred
eased elf to TIJ. Canadian General Electrics are l'21i after
being higher. The feature in this market is the way in which
Mexicans are mounting. Following upon improvements in
(he previous fortnight, new gains stand to the credit of the
issues in the Mexican Light and Bower, Mexico Tramways,
and the Pachucu Light and Power companies. Vigorous rises
have taken place this week in many other Mexicans. A Con-
ference is said to have been an'anged at Washington for try-
ing to unravel tlie difficulties in connection with oil conces-
sions in Mexico. If the various points of contention can be
smoothed out, the way will be open for American money to

(low into Mexico. Of its readiness to do so, there is no reason-
able doubt, but until the diplomatic ditiiculties that surround
the oil question arc disposed of. Mexican progress can receive
no assistance from .American capitali.sts.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Cojipaxies.

Dividend Price
, ^ April 19,""

1921, Rise or fall.

Brompton Ordinary
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THE LABOUR SITUATION AS IT AFFECTS THE ELECTRICITY SUPPLY INDUSTRY.

By T. W. COLE (Joint Secretary, Home Counties Industrial Council).

i^Con eluded from pagt 1."

In my \:\>,i :ii-tiiU' I poiiired uul that the tendency of

trade unionism in tii^- electricity supply industry was
towards industrial uinonisiu, ttiat is, a consolidatton of

all interests under one trade union organisation. This

is, of cour.se, by no means achieved at present.

It was also seen that this tendencj- of trade unionism
fell in with the revolutionary programme of (iiiild

Socialism. Coming to the Industrial Councils, the

Whitley Scheme, of course, also falls in line (in respect

of the employes' side) with tlie consolidation of the trade

union interests. 1 mention this merely to indicate the

momentous importance of the wise iianaling of the whole

miv.tter in every detail. There is no royal road out of

the.se ditticulties; indeed, the electricity stipply industry

is probably one of the most complex with regard to its

labour troubles. Not onlj' are there the factors which
we have already enumerated, but even on the employers'

side there are dissimilar and sometimes dissentient

factors in so far as part of the employers are Municipal
Corporations and part are private companies. With
regard to the former, certain of the Municipal Corpora-

tions are largely directed by labour representatives,

whose political and other views may coincide more with

the employes than with those of the company employers.

Then, also, there is the alwaj's iiupendmg influence of

the Government in the case of disputes which threaten

to come to a deadlock. The only interest of the Govern-

ment is naturally that the public supply should be

maintained, which means a tendency towards forcing

the issue on grounds of expediency rather than of right

iir propriety. All this means that in coping with

the situation it is finally " brains that must tell."

; This brings us to the last consideration, the Whitley

J
Councils. It might be said at once that despite the

i occasional creaking of the machinery, the Whitley

;

scheme provides the best hope of dealing with the whole

1, situation satisfactorily. There is, for instance, in the

I first place, practically complete machinery' for dealing

with every question that can occur; secondly, no better

scheme can be devised by which the two sides are brought
into closer touch. Both parties meet, as it were, on

common ground, which is a fundamental necessity of

anv bona-fide rapprochement

.

The Whitley Councils were, in fact, organised just at

the right time, and the present orderly state of the in-

dustry, from a labour point of view, is due, one might
say, entirely to their operation. Further, in view of

the evolving changes in trade unionism and their pos-

sible social consequences, as indicated in the pre-

vious article, the Whitley Councils promise to play an

even more indispensable part in the future. The fact

is apparent that the increasingly effective organi-

sation and consolidation of the trade union ni ivement,

to say nothing of its possible expansion, must Ije

met with a correspondingly powerful organisation, such

as the Whitley Councils. Only in this way Can all the

potent influences be directed towards the common good.

In this connection one important fact is often lost sight

of, and that is that there is no such thing as any '' final

settlement " of industrial problems. Industrial ques-

tions are only one aspect of a huge mass of rapidly

evolving social questions. To look upon the Whitley

Councils, therefore, as in any way courts of periodical

arbitrations over differences, is to take a very inade-

quate view. Their real function is to enable capital and
labour to meet, and to make the constant readjustments

that are needed by this perpetual evolution.

Among all the complexities of the labour situation

there is at least one step which stands out clearly, and
that is to strengthen and develop the Whitley scheme to

the fullest possible extent, and to ensure that the best

brains of the industry are enlisted in its service. In

this connection it must be remembered that the Whitley

scheme is certainly still incomplete in the direction of

W^orks Committees. The present machinery, namely, the

National Council and District Councils, does not bring

the employers and employes directly into touch. This

is reserved for the Works Committees in each under-

taking ; such committees form, as it were, the lowest of

the three tiers which properly compose the WTiitley

scheme. There is every prospect, however, that such

Works Committees will shortly be formed, since the

National Council at present has under consideration the

constitution of such committees, and will doubtless be

issuing its recommendations in the near future. When
such Works Committees are established in the various

undertakings, not only will the machinery of the Whit-

ley scheme be so much nearer completion, but an oppor-

tunity will be afiorded for the influence of the em-

ployers to be brought directly on the employes. By this

I mean that the employers will have every chance of see-

ing that the employes understand their opinions on any

industrial or other subject which is pressing at the

moment. At present employers often have diametrically

opposite views to those which are being pressed on the

employe from one or another quarter, but they have no

adequate opportunity of putting these forward on, as

it were, neutral ground. With Works Committees,

however, every question which in any way affects the

industry can quite properly be included as pertinent

for discussion. No one ought to ask more if the old

Latin motto is right

—

magna est verifas et prevalehit.

As a matter of fact, these words might be taken as the

assumed basis of the whole Whitley scheme. The scheme

is, in fact, nothing more than a working-out of the sug-

gestion that employers and employed should sit down

facing each other and, whatever the subject may be, talk

it out. In other words, the W'hitley idea is to stake

everything on brains, right, or moral weight (a corol-

lary to which is that the side which picks these qualities

best should carry the day). This indirectly brings back

the question of revolutionary propaganda taking place

in the industry, which, in so far as it actually affects

industry, is a matter of immediate concern to em-

ployers. Whatever may be any immediate practical

steps that are taken, it is the general weight and sound-

ness of opinion which tells in the long run. The

strength of a great deal of revolutionary socialism lies

in its carefully thought-out principles, and the general

way in which it is consistently formulated. Being an

entirely theoretical scheme, it lias naturally in this an

advantage over the present-day, practical system of

economics which has grown up, as it were, as an

organism. The fact that capitalism is, so to speak, in

po.^session has resulted in its supporters taking rather

too much for granted. Like everything else, it is called

upon nowadays to defend its title. It must justify

itself on moral, social, and economic grounds, or else

sooner or later it must inevitably yield place. It is far

too much assumed by both sides that the position of

capitalism depends upon " might being right." I men-

tioned Mr. Hartley Withers's book, " The Case for

Capitalism," to a socialist friend one day, and he re-

joined: " But it has no case! " Now this is the atti-

tude which is too often unconsciously assumed even on

the capitalist side, and if revolutionary socialism is not

to gain ground, the capitalist supporter must not only

first of all be convinced himself that capitalism has a

'• case," but must know exactly what that case is, and

the principles on which it is based. It is obviously use-

less to deplore a workman being a revolutionary socialist

if that is the only system which has been -put to him as

embodying the best, proper, economic, and moral prin-

ciples. Tile problem, therefore, resolves itself into, first,
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formulating principles; and secondly, putting them
forward for the adequate consideration of everybody
concerned.

That there are further modiKcations necessary to tiie

capitalist system as now in vogue goes without saying.

That such agencies as Whitley Councils, if properly

guided, may do much towards bringing about, or at

least emphasising, tliese required changes, seems more
than likely. Above all, clear, serious thinking is neces-

sary. Finally, it must be constantly borne in mind that

the test of any social organisation is its utility to tlie

community. Applying this to capitalism, Mr. Hartley
Withers's dictum miglit be quoted: " Tiio test ol an
economic system is its success in pi-oviding us with a

good world to live in." Such arc thf gniunds on which
prDpaganda must be based to be effective.

THERMIONIC AMPLIFIERS.

EXTRA-HIQH-PRE5SURE CABLES
BIRMINGHAM.

AT

There is at present beinj,' laiii in the City of Birmingham a

three-core cable for the transmission of electricity at a pres-
sure of 33,U00 volts, under the Beard-Hunter system of auto-
matic protection, the total length of the cable being about
10 miles. Two cables run through the City from the new
Nechells generating station to the generating station at
Summer Lane, and one cable is laid from this station to a
substation at Bourneville, where the pressure will be stepped
down to supply the surrounding area at 5,500 volts.

We give an illustration of the cable (fig. 1), which con-
sists of three conductors, each of 0.2 sq. in. sectional area,
paper insulated ; the cable is lead sheathed and steel wire
armoured, water-proofed and laid direct in the ground.
Three-core compensated pilot cables, for use with the Beard-

Hunter automatic protective system, are laid in the same
trenches, four pairs of telephone cores being provided in the.se

cables for communication between the different stations.

Messrs. W. T. Hem.ey's Telegraph Works Co., Ltd.. have
manufactured nil tlii^ i-iihlos, .-ind this firm is carrying ciut the

IX. 3;i,Ui)U-\ Di.T CAiii.r. (full-size section).

laying and jointing. The joints are not of the usual lead-sleeve

type, but are made with gun-metal sleeves plumbed direct on
to the lead .sheathing of the cable.

The cables are laid in the footway w-here possible, but where
the footway is too congested, they are laid in the roadway.
The extra-high-pressure, 3-core cables are laid in the trenches

18 inches apart, to counteract any possible heating effect, and
the pilots and a thirty-pair telephone cable are laid between
them. Fig. 2 shows the cables being laid.

After being laid, the e.h.p. cables will be test-ed at 90,000

volts d.c.. and the portable apparatus for this test w-ill be
supplied by Messrs. Henley's. The apparatus which will be
used is the " Delon." which is light in weight and of small

capacity for such very high pressure.

At the time of writing the greater part of the cable has
been laid, i.e., between Nech«'lls and Summer Lane, and the

work has been very successfully carried out.

(Abstract of Lecture delivered at Ne\vcastle-0.\ TVNF..]

Mr. J. R. Beard, chairman of the Centre, presided at a I

lecture on February 28th on the above subject, which was]
delivered to the members of the Nokth-Eastern Centre of

J

the Institution of Electrical Engineers by Mr. W. D. I

Owen, who, after briefly dealing with the basic principleBJ

of the thermionic valve, said it was important to study tbel
characteristics of the valve in its simplest form, because thej

deductions drawn therefrom apphed also to three- and four-

electrode valves, which were revolutionising many bvanchesl
of the electrical industry. By plotting plate current against!

plate potential a curve was obtained, half of which obeyed!
an exponential law, and the other half suggested the intro-l

duction of a limiting factor. From a scries of such curves!

plotted with different filament temiicratures, it became evi-

dent that the limitation of current was reached wlien all thel
electrons emitted by the filament ]>er unit of time werel
attracted by the plate, in which ca>^e no further increment!
in plate potential could produce a greater thermionic current.^

Immediately the temperature of the filament w-as increased!

the emissions of electrons became more copious, and thel
current consequently greater. Another limiting factor operat-I

ing was the space charge due to the cloud of free electrons!

in the immediate vicinity of the incandescent fil.nment repel-

ling their more recently freed neighbours back on to thel

filament. To overcome that space charge limitation it wasj
necessary to increase the plate potential, and tbeii'by accele-

rate the stream of electrons across the space.

It was thus evident that the successful operation of any!

Fig. 2.

—

View of Cable Trench.

thermionic tube depended upon the correct adjustment of

both filament temperature and plat« potential. Those ex-

planations applied only to perfectly exhausted tubes in which

the electrons were free to move without encountering any

gas molecules, and the present day "hard" tubes were of

that description. The presence of gas even in small quantities,

modified the phenomena considerably, especially wdien the

potential was high enough to move the electrons with suffi-

cient velocity to disrupt any gaseous atoms in their path,

thus liberating fresh electrons and positive ions, which moved
towards the plate and the filament respectively, causing a

considerable increase in plate current. The introduction of

one or more auxiliary electrodes to enable the electron stream

to be controlled by some independent source would seem, in

retrospect, to be the next logical step in the development of

the valve. Unfortunately, the valve was another of the many
British inventions which had attained their consummation
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abroad. The speaker mentioned the simplest case of one
control electrode situated either inside or outside the tube,

but capable ol' exercising an electrostatic intluence upon the

electron as it left the tlament. The fact of supreme impor-
tance was that a potential variation of unit value on the
auxiliary electrode produced a plate-current variation such as

could only be brought about by a very much greater variation

in the plate potential; therein lay the secret of the tube's
amplifying properties.

The lecturer referred to the amplification factor, and then
spoke of the three-electrode valve, pointing out that one of

its interesting applications might be described as that of

a potential balance, or rather a potential lever, an arrange-
ment for measuring high voltages. The positive pole of the
supply to be measured vs-as connected to the plate of the
valve through a galvanometer or niilliammeter, and the poten-
tial of the grid was varied until no current passed, then the
product of the grid voltage and the amplification factor was
the required voltage. Theoretically it should be possible to

modify the arrangement so that h.p. a.c. could be measured
on the same principle, but as the method necessitated a

potential divider capable of withstanding the full potential

across its extremities, it was not likely to be considered as
anything but an interesting speculation. The static method
of measuring the amplification factor was not so satisfactory

as the dynamic method. The plate and the grid ba'tteries

were connected to the extremities of a variable resistance

which, by means of a slider connected to the negative end
of the filament, was divided into two .sections r, and r„. An
alternating e.m.f. was also applied as in a Wheatstone bridge.

When the filament was incandescent there would be a current

flowing in the plate circuit, and that current would vary

about its nomial value as a result of the alternating e.m.f. 's

on' the grid, but the plate would be subject to simultaneous
variations of the e.m.f. 's 180 deg. out of phase with those

affecting the grid. By adjusting the resistances so that the

drop across R, was equal to the drop across r,, there would
he no sound in the telephones, because there would then be
no alternating component in the plate circuit.

The thermionic value had made possible many wireless

devices, to say nothing of wireless telephony, and the sug-

gestion was made that it would be even more extensively

apphed if its Umitations were carefully studied when its

possibilities in some new directions were being tried out.

The lecturer suggested that it might be supposed that the

impulse to be amplified followed the sine law, and that it

was desired to reproduce those sinusoidal variations faithfully

in all respects other than amplitude. That could be done only

within the limits of the straight portion of the curve. If

the ampUtude of the e.m.f. impressed upon the grid were suffi-

cient to take the plate current beyond the upper and lower

limits of that straight portion then distortion would result,

and if a point on either the upper or the lower bend were
chosen as the normal working point, half a cycle would be

amplified and the other suppressed. That was a very valuable

property in wireless telegraphy, as the valve then rectified

the incoming signal for detection and amplified it at the

same time. The substitution of a three-electrode valve func-

tioning as a detector-amplifier for a tno-electrode Fleming

valve would sometimes transform weak unreadable signals

into surprisingly loud ones.

The lecturer demonstrated the use of a three-electrode valve

applied to wireless telegraphy, the messages transmitted from
the Horsea station being picked up. He added that in practice

it was seldom necessary or advisable to go beyond six or

seven stages of amplification, because, in the first place, suffi-

cient magnification could be obtained for all practical purposes

with very few valves, and in the second place, it became
more and more difficult to control successfully a multi-staged

amplifier as the number of stages was increased, owing to the

tendency to interoscillate and set up howling noises. More-
over, parasitic effects would all be magnified in like manner.
Beyond four stages it was generally possible to use an elec-

tro-mechanical relay, by means of which any desired recording

instrument could be operated. The lecturer concluded by
alluding to the application of the thermionic valve to the

frame aerial, and described the latter. He said that it was
quite conceivable that the ubiquitous three-electrode valve

might eventually be supplanted by a multi-electrode valve, in

which each electrode would have some well defined function,

all working together harmoniously to produce the desired

effects.

THE ENGLISH ELECTRIC IMPULSE TURBINE.

For a number of reasons the impul.se type of turbine has
found favour in the eyes of engineers and those putting down
new generating stations. This type allows ample clearance

between the moving blades and all stationary parts, since

the steam pressure in each of the stages is the same on each

side of the disks. This feature adds to the safety and
reliability of the machine, as compared with the reaction type

The English Electric Co., Ltd., is now in a position to

manufacture turbo-electric sets, with capacities ranging from
250 kW to 30,000 k\V, although none of the largest size have

been produced yet. These machines are of very sound con-

struction, and some details may prove of interest to our

readers. The rotor shaft, upon which the disks carrying

the impulse blading are mounted, is produced from a solid

Fig. L—I.ong!TUDin.\l Section Throdgh " English Electric " Turbine, 3,000 r.p.m. Frame.

which involves very fine clearances. Further, the only appre-
ciable end thrust on the rotor is that due to the surface
friction of the steam against the moving blades, and this can
be dealt with by a thrust block of comparatively small dimen-
sions. The impulse turbine requires fewer stages to deal with
a given range of steam expansion, permitting a short and com-
pact design.

steel forging, rough turned, annealed and re-annealed

between various stages of its manufacture, and finally ground
to gauge. The shaft is accurately balanced before the disks

are fitted. The latter are produced from solid steel forgings,

and, as in the case of the shaft, are freed from internal

stre.sses by repeated annealing. The disks are of a section

to reduce to a minimum the stresses in the metal at the
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hubs; they are securely mounted on the shaft by means of

supporting rings which are lieyed into grooves in the shaft.

The wheel hub does not actually touch the shaft, a feature

nhich renders removal easy. The points of support are kept

at the outer edges of the hub, thus avoiding contact at the

centre of the disk where the maximum stretching due to

rotation occurs. The moving blades are produced from solid

nickel steel bar (fig. 2), and are machined to gauge, and
finally polished to reduce frictional losses and liability to

erosion. The blade roots, which are of " T " section, fit into

corresponding grooves in the periphery of the disk, the blades

i n J
Fig. 2.—Stages in Blade Production

being inserted through openings, which are securely closed

by wedge-shaped locking pieces. Correct spacing is usually

obtained by means of distance pieces forming an integral

part of the blade (fig. 3), but in some cases these distance

pieces are separate parts. The blades are shrouded with

special steel strips, tangs being machined at the ends of the

blades to provide a means of attiithment. These tangs are

inserted through slots in the .shrouding, and are riveted over.

The glands at both ends of the turbine are of the carbon

The diaphragms are constructed of cast iron or steel, and

are slightly dished in shape to r.tand rigid against the varying

pressures exerted by the steam during changes of load when
the turbine is in operation. For convenience in erecting

and dismantling, the diaphragms are made in halves with a

horizontal joint, the top halves being held in position in the

cover by means of locking screws. The joints between the dia-

phragms are held in place and made steam-tight by the use

uf bronze keys which engage both halves. The sealing of

the central openings in the diaphragms, through wbicn the

shaft passes, is effected bv means of labyrinth packing glands

formed liy mit copper strips, of

Iniile-tMlge section, which are

|«—

_

S—

T

caulked into parallel grooves so

1^^
'

||_ I that the edges point outwards
^H It j and practically touch the shaft.

^H ! 11 3 Should touching actually

^1 ' BcJ
I

occur, the thin edges of theH [L copper strips will be pressed

ST' j.iiSS,

"

^'"^'^^ *" '^ '^'°^® running fit

' ifa(ik
"' '"""' round the shaft without risk of

damage to the machine.
in operation the turbine is

i-ontroUed by a powerful

vertical governor of the totally

enclosed centrifugal type. The
governor weights are freely

supported on the vertical arms of bell crank levers,

and are held in position by compression springs. When
the turbine is operated the radial motion of the weights

IS dij-ectlv transmitted to the governor sleeve, which com-

municates with a floating lever. The last in turn operates a

small pilot valve controlling the admission of oil under

pressure to the top or bottom of the oil relay cylinder. Thus

a drop in speed is indicated at once by a downward move-

ment of the sleeve, which, by altering the position of the

h\G -TiPES OF Blade, Showing Distance Pieces E.MERGENCY GOVERNOR KlNC;

ring type, consisting of a series of graphitic carbon rings,

in three segments, held closely round the shaft by means of

garter springs, a space being left between two rings inside

the gland, which is supplied with sufficient steam at atmo-

spheric pressure to form a seal. The po.ssibiUty of air leakage

to the condenser is thus obviated.

The position of the rotor is maintained by a Michell type

thrust block in which a single thrust sleeve, carried by and
rotatmg with the .shaft, is held in register by means of

stationary elements in the form of inclined pads arranged

radially in the fixed portion of the thrust block. These pads,

which are supplied with a continuous stream of oil, provide

a practically frictionless bearing, as there is always a film

of oil between their inclined surfaces and the thrust sleeve.

The thrust block is provided with means for close longitudinal

adjustment, in order that the position of the rotor and the

blade clearances may be fixed before the turbine is put into

commission; when the adjustment has been made the block

is secured in position by a special locking device.

As regard; the stationary part of the turbine, the casing

of the high-pressure end is of cast steel capable of with-

standing the high pressures and temperatures of the steam

before its expansion through the first series of nozzles. The
low-pressure portion is of close-grained cast iron. The com-

plete casing is divided on the horizontal centre line, and the

top half may be lifted without breaking any pipe joints or

dismantling the nozzle control and governing gear, thus giving

free access for the examination or removal of the rotor. The
steam end bearing pedestal, which carries also the thrust

block, is connected to the turbine casing, and is designed

w-ith freedom to slide in an axial direction over a steel

feather in the bedplate, and thus to follow the expansion

of the casing.

The nozzles for the first expansion are carried in segmental

castmgs which are bolted to the ca.t steel cover at the high-

pressure end of the turbine easing. Steam passages of the

predetermined form are obtained by means of shaped parti

^

tions of suitable alloy cast in the nozzle plate. The nozzles for

the remaining stages are formed round the peripheries of

the diaphragms in a similar manner.

pilot valve, allows oil to flow under the relay piston, and
hfts the main throttle valve until the turbine speed has been
brought to the correct level. The reverse action takes place

if the speed rises above normal. A speed adjusting gear is

fitted to the turbine by which the speed may be varied 5 per

cent, on either side of the normal while the machine is run-

ning. This gear is useful for adjusting the frequency when

FiG. 5.—Toothed Coupling

bringing alternators into step, and may be arranged for

control either from the starting platform or from the switch-

board.
Every turbine is fitted with an emergency governor as a

.safeguard against the possibility of damage to the machine,
should the main governor gear fail for any reason, allowing

the speed to rise to a dangerous point. This governor consista

of an unbalanced ring (fig. 4) mounted concentrically on the
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tui'bme shaft next to the thrust block, and held in position

by means of a powerful compression spring. In the event
of the turbine speed exceeding a predetermined maximum,
the compression of the spring is overcome by the centrifugal

force due to the unbalanced weight, and the ring takes up
a limiting position eccentric to the shaft. This causes con-

tact with a trigger which trips the valve mechanism, thus
closing simultaneously the combined emergency and stop
valve and the main governor valve, shutting off completely
the supply of steam to the turbine. The trigger is arranged
so that it may be tripped by hand, if necessary.

Oil under pressure, both for the lubrication of the bearings
aud for the operation of the main governor gear, is provided
automatically by a small rotary pump, which is driven through
worm gears from the turbine shaft.

Flexible couplings of tlie tooth or claw type are employed
to connect the turbine and the di'iven shaft. The coupling
is carried inside the exhaust end bearing pedestal, and con-
sists of toothed steel sleeves (fig. 5). which fit over and are
securely keyed to the ends of the two adjacent shafts, and
an outer muff with corresponding internal teeth or slots

which encloses the sleeves.

In addition to the standard high-pressure turbines, the
English Electric Co. has developed special frames for tur-

bines of the back-pressure, mixed-pressure, low-pressure, and
reducing types. The standard frames are arranged so that
they are capable of simple modification in detail to meet
specially the conditions and requirements of a particular

installation.

The foregoing particulars and illustrations are derived from
a handsome brochure recently is.-ued by the company.

RECENT DEVELOPMENTS IN TURBINE
PRACTICE.

By- K. BAUMANN.

{Abstract of paper read before the Institution of Electrical
Engineers.)

{Concluded from p. 475.)

Part IV.

—

Maximum Output at Given Speed.

The most important of the outlet losses are the leaving losses

which it has been proposed to decrease by adding to the last

row of moving blades a dift'user which converts the leaving
velocity into pressure energy, but the increase in output
which can thus be obtained from a given area of moving
blades is very pi'oblematical. and the only effective method of

reducing the leaving losses is to provide additional blade area
for the last row of moving blades.

The blade area can be increased w-ithout increasing the

stresses by providing blades, the cross-sectional area of which
mereases towards the root. The maximum increase is ob-

tained by tapering the blade towards the root in such a way
that the stress in the tapered portion is constant. For an
mcrease of 50 per cent, in the blade area, it is necessary to

increase the cross-sectional area 65 per cent. and. to double
the blade area, by 172 per cent. The increase in cross-sectional

area can be obtained by increasing; the thickness of the blade,

commencing with a thickness at the tip of the blade to be
fixed mainly from considerations of strength of rivets re-

quired to hold the shrouding. The maximum thickness at the

root is limited by the condition that the passage left between
the blades must be such that the steam can pass without
undue throtthng. The blade area permissible for a given

stress may be obtained either with a large 'mean diameter and
a relatively short blade, or with a small mean diameter and
a long blade. In the first case, the disk becomes relatively

large and thin, and the danger of disk vibration must be
faced. By adopting long tlades. disks of small diameter can
be made sufficiently rigid to prevent vibration, and, if the

support of the blade is rigid, the possibility of blade vibration

is greatly minimised. For these reasons a fairly large ratio

h/D is preferable; the figure preferred bv the author is h/D~
1/3.5.

The loss in efficiency resulting from the use of long blades is

very small, and. considering that only the last few rows are

affected, it is certainly not worth while running the additional

risks connected with large disks, which for reasons of costs

are not usually made of sufiicient strength to prevent danger-

ous vibration. In any case, this slight difference in efficiency

cRn be compensated for by providing a slightly larger leaving

area.

To obtain the highest possible efficiency w^ith lone blades it

1^ desirable to vary the inlet angle of the blade sli'htly. and
tliere is little additional cost involved in doing so To prevent
the vibr.ntion of long blades it is good practice to provide
intermediate lugs, which form a complete circle when the
blades are assembled. With relatively long blades the fixing

of the. blade on the disk is the real hmifing liictijr. owing to

the fact that the root of the blade becomes rf'.itivelv thin.

In the O.E. turbine (35,000 kW, l,.5riO, r.n.m i installed at

the North-West Station in Chicago., the blade arr.n of the last

i-ow of blades is 73.3 sq. ft., andthe stress in a blade of'Hni-

form. cross-sectional area. is. 13.6 tons per sq. in. The bending
stress in this blade would increase this stress by at least 20

per cent., but, owing to the increase in cross-sectional area
possible with this parallel blade, the stress would be reduced
m the ratio of 1.45 to 1.0, and the resulting stress is. there-
fore, about 11.3 tons as compared with 6.5 tons per sq. in.

obtained in multi-exhaust turbines of similar capacities. The
diflicuitios which are experienced in connection with these
.American machines, however, fully justify the more conser-
vative policy which has been made possible by the use of the
multi-exhaust principle.

The fact that in the American machines steel of higher
physical qualities may have been used does not materially
affect the position, as it is very risky to take full advantage of

. such properties, having in mind that these higher properties

are generally accompanied by increased brittleness which may
actually result in decreased safety. Heat treatment by
quenching turbine disks of 8 ft. diameter to obtain an elastic

limit (limit of proportionality) of 24.5 tons per sq. in. is very
doubtful procedure, and it is not safe to assume that the
treated disks will be free from internal shrinkage stresses.

It has become standard practice in water turbines to com-
pare rotors "on the basis of their capacity for dealing with
water at a given head and speed, or. in other words, their

capacity for producing power by means of what has been
termed " the specific speed."
The author reverts to the original practice of introducing

into his formula the volume, as this gives a more rational

basis for comparing prime movers with driven machines.
His formula contains the simple relation between the

specific speed and the dimension, velocity and peripheral

speed ratios, and indicates to the designer all the steps he
has to take to increase the speed of a machine. The estab-

lished formula merely indicates to the estimator the approxi-

mate speed of a machine for given conditions, i.e., for a given

head and quantity. By means of his formula he compares
runners of all types of turbo machines on a rational basis.

The advantages which are claimed to be possible wdth very

high peripheral speeds for the last stage are not reahsed in

actual practice. For this reason the author makes the com-
parison, so far as steam turbines are concerned, on the basis

of the leaving velocity, showing that the capacity of a turbine

increases as the square of the peripheral speed only for a given

ratio h/D.
In 1912, the general practice was a more or less correctly-

shaped exhaust casing without any attempt to guide the steam
from the last row of exhaust blades to the exhaust port, which
was generally of a cii'cular shaije. and the steam had to be

distributed over the condenser surface by means of deflector

plates. The circular exhaust port was usually kept as small

as possible and was partially covered by the turbine cyhnder,

which overhung into the turbine exhaust. The flow of steam

was thereby unduly throttled, and in some cases a drop in

absolute pressure of as much as 2 in. occurred between the

turbine blades and the condenser.

Even turbines quite recently constructed are incorrectly

designed in this respect. For instance, if 50 per cent, of the

exhaust port is covered by the turbine cyhnder extending into

the turbine casing, 50 per cent, of the total exhaust area is

rendered ineffective, and the losses are consequently four times

larger than with an exhaust properly arranged.

In figs. 6 and 7 (last issue) exhausts are shown in which

the steam is directed by means of simple baffles from the

last row of blades to the" condenser surface in such a manner
that the path of the steam is simple and short. Eddy bsses

are reduced to a minimum, and the stSam is uniformly distri-

buted over the whole condenser surface.

The demand for large and efficient turbines for large power

stations has brought "in its wake the various problems con-

nected with the development of an efficient exhaust end for

large turbines w'orking at high vacuum, and the various solu-

tions which have been put forward with a view to reducing

the leaving losses to a minimum may be summarised as

follows :
—

(o) By designing a turbine for a lower speed (r.p.m.) any

desired blade area can be obtained. Owing to the large de-

crease in speed usually necessary {i.e., from 3,000 to 1,500

r.p.m. or from 1.500 to 1.000 r.p.m.) this solution is very

costly, since it increases the cost per kilowatt of turbine capa-

city. Moreover, it has an adverse effect on the turbine

efficiency.

(b) By increasing the length of the blades and the mea_n

diameter, the increase which can be obtained to-day is 50

per cent, grejter than that which was obtainable in 1912.

Larger increases are difficult to obtain unless stresses are in-

creased at the same time, and as a result of recent experi-

ence the present tendency is rather towards lower stresses and

higher factors of safety.
- • , ,

(e) Bv adopting the double-flow exhaust principle the capa-

city of the machine at . a given speed can be practically

doubled'. However, in order to meet critical speed requu-e-

ments. it is necessarv to adopt the tw^o-cylmder design. It

increases the cost of the turbine and the buildings out of pro-

portion to the gain in economy due to decreased leaving losses.

The author contends that the multi-exhaust construction in-

troduced by the Meti-opohtan-Vickers Electrical Co. meets the

conditions, .and the principle is be.st explained by means of

fig 17 The steam passes through the h.p. end of the turbine

in the usual wav until- it reaches the special dinphragmD.

where it is divided into two narts by the annular division

ring-E in the diaphragm. Passing through the outer annulus
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I", the steam is expanded to condenser pressure, the shape of
the diaphragm blades and that of the co-operating row of
moving blades at this part being suitably proportioned. In
the inner annulus G, the steam pas.ses without appreciable
cxpansiou through suitably formed guide blades. Opposite ci

IS the inner portion of the row of moving blades H, shaped in
such a way that the stresses due to the centrifugal force arc
within the limits fixed by the material, the passages leit be-
tween the blades being such as to pass the maximum rjuan-

tity of steam with the smallest drop in pressure. The shape
most suitable for this purpose is that of a blade with nearly
]Ll(i per cent, reaction, as shown in the diagram.
The steam then reaches the diaphragm .i, which also has two

distinct annular parts, the outer part k being suitably shaped
to expand the steam to condenser pressure, and the inner
part I, to pass the steam on without appreciable expansion

FlG. 17.—MULTI-EXHACST
TCEBIXE DUGRAM.

Figs. 18 & 1!>.—Arrangement
OF Nozzle Boxes.

through suitably-shaped moving blades M to another
diiiphragm q, where the steam is expanded finally to con-
denser pressure over the full lengths of the blades Q. Due to

thf difference in pressure existing in the inner and outer
annular passages, a small leakage occurs through the clearance
spaces between the guide blades and the corresponding mov-
ing blades. This leakage is of quite a minor order, having
regard to the large volume of steam dealt with at this part of

the turbine.
With this construction it is possible to increase the leaving

area of the machine in the ratio of 1 to
1.6 with one additional row of exhaust
blades, in the ratio of 1 to 2.2 with
two and of 1 to 2.7 with three additional
rows. The output of the machine can.
therefore, be increased over a consider-
able range without the use of the two-
cylinder construction. Adding to this

inerease the increase possible by increas-

ing the widths of the blade towards the
root, we find that if o,UUO kW is the
maximum output for a single-flow 8,0U0-

r.p.m. turbine designed for a vacuum
of '29 in. and having parallel blades and
a given leaving loss, the corresponding
output obtainable from a modern multi-

exhaust type turbine having the same
leaving loss and factor of safety is

20,000 kW.
In the multi-exhaust turbine the

steam is divided into two separate flows

only when it has become impossible to

deal with the whole of it in a single row
of blades. This is not the case in the

ordinary types of double-flow turbines.

On account of the fact that in a multi-

exhaust turbine the steam quantity
flowing through the high-pressure stages

is much larger than usual, the efficiency

of these stages is considerably higher than those of the corre-

sponding stages of previous turbine designs, because the leak-

age, disk friction and gland losses, &c., are inversely pro-

portional to the output. With the increased outputs possible

with the multi-exhaust turbine, it is possible with Eateau
turbines to adopt full admission, even for the fu-st row of

blndes. and special nozzle boxes have been designed to this end.

Turbines built in two separate portions consisting of high-
and l.p. elements, the former running at a higher speed than
the latter, increase the cost and complicate the running of the

plant. In the manufacture of the multi-exhaust type ol tur-

bine it is possible to derive considerable advantages which are

not obtainable with other designs. It is possible to construct
ilillcrcut multi-exhaust turbine frames tor relative exhaust
capacities of 1, 1.6, 2.2, and 2.7 on the same mean diameter
and with the 'same length and type of blades. It is also pos-
Mblc to u.se the same set of patterns for moulding the turbine
cylinders on all four frames. Thus, for instance, it was pos-
sible to build the turbines illustrated in figs. 6 and 7, pp. 473
and 174, oU the same set of patterns, a distance piece having
;in axial length of 2 ft. being necessary to obtain the pattern
for the latter frame from that of the former.
During the period under review, the floor space for tur-

bines per 1,000 kVV economical capacity has been reduced from
roughly 40 to below 20 sq. ft., and the weight from 14 to
below 7 tons. For large sets consisting of turbine and alter-
nator the lloor space per 1,000 kW economical capacity has
been reduced from over 60 to below- 40 sq. ft., and the weight
from over 20 to below 1.5 tons. The total height of a turbine
of '25,000-k\V economical capacity with a condenser of 40,000
sq. ft. can be made less than So ft. by bolting the condenser
directly to the turbine. It is practicable to make the higher-
.spced turbine with a smaller weight per kW capacity than
the larger turbine. Present practice would indicate that the
weight of the smaller machine would be about 10 per cent,
smaller per kW capacity than that of the larger turbine. On
the other hand, the manufacturing costs are about 20 per cent,
higher per ton on the smaller machine and. consequently, the
cost per kilowatt of the smaller machine would be about 10
per cent, higher than that of the larger low-speed turbine.
This difference is, however, very small considering tliat the
output must be increased four times to obtain a decrease in
the cost per kilowatt of 10 per cent. On the whole there
would be very little difference between the two cases as re-

gards efficiency. Actually, however, the clearances are slightly

larger in proportion on the high-sjieed machine and, conse-
quently, the efficiency of this machine is reduced. As a rough
guide, this difference in efficiency may be taken as being 2 per
cent. As far as the efficiency is concerned, a turbine of
IO,(j00-kW capacity running at 3,000 r.p.m. would be equivalent
tn :i turbine of 'iO.OOO-kW capacity running at 1,500 r.p.m.

Part V.

—

Governing.
The use of oil relays for the operation of the governor

valves is now universal for all large turbines. The prin-

cipal disadvantage of throttle governing as compared with
nozzle cut-out governing is due. not .so much to the fact that

at hght loads the former is less efficient than the latter, but
to the necessity in the case of throttle governing oi by-
passing h.p. steam to an intermediate stage in order to obtain
loads greater than the economical load. Intermediate stages

to which h.p. steam is occasionally admitted must be designed
to stand the high pressures and temperatures as if they were
h.p. stages.

The conditions under which these intermediate stages have
to operate are in reality much more severe than those to which
the initial h.p. stages are subjected.

The drop in temperature in the initial and in the by-pass
stages for normal and maximum loads is much easier where
nozzle governing is employed, and the variations of tempera-
ture with load in the first and second stages, beside? being

Fig. 20.—Steam Chest and Governor Gear.

smaller in magnitude, are less sudden than those which take

place with throttle governing. Owing to the practice for steam

conditions tending towards higher pressures and temperatures

these facts become of great importance, no matter whether

the admission and overload valves are automatically or hand-

operated. It is interesting to note that the practice adopted

by the General Electric Co. during the period under review-

is exactly opposed to that which \^ould follow from a con-

sideration of the phenomena described above.

Most large turbines are required to give loads beyond the

economical load automatically, and, in the author's opinion,

all commercial needs can satisfactorily be met by the use of
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three automatic valves, with the addition of probably one or

two hand valves to be used for emergency conditions.

Figs. 18 and 19 show an arrangement of nozzles and steam
valves and the allocation of loads to each valve and nozzle
group. The only parts which are subjected to full steam
pressure and temperature are the steam chests and the nozzle
Doxes. The steam chest and the governor gear are shown in

tig. "A). The body of the steam chest consists of an inner and an
outer pipe. The irmer pipe to which steam is supphed from the

main stop valve is provided with three valves, which admit
the !>team to three compartments formed within the steam
licit between the inner and the outer pipes. Each of the com-
partments m turn communicates with a group of nozzles. The
ihree governor valves are actuated by means of oil pressure

under the control of relay mechanism fitted to governor valve

iS'o. 1. As the load exceeds that which valve No. 1 is designed
to carry when fully opened, the spindle of this valve continues

to move upwards, carrying with it a lever pivoted at one end
and attached at the other end by means of a short vertical

adjustalile link to one end of a second lever, the other end of

which is pivoted at a fixed point above governor valve No. 13.

This lever moves in the same plane as the lever situated above
valve No. 1. and carries with it a floating lever, which is con-

nected at its extremities to governor valves Nos. 2 and 3. The
springs which close valves Nos. '2 and 3 are so adjusted that,

for an increasing load, valve No. 3 remains closed until valve

No. '2 is fully ojiened. and for a decreasing load valve No. 2

does not begin to close before valve No. 3 is fully closed. In
like manner valve No. 1 does not begin to close on a decrease

in load until valve No. '2 is fully closed.

Part VI.—Recent Steam Consumption Guarantees and Test
Eesults.

In order to assess the economic value of various turbines it

is necessary to reduce their thermodynamic efficiencies to a

common basis by applying appropriate corrections in respect of

certain controlling features which enable us, for comparison
purposes, to reduce the thermodynamic efficiencies of turbines

to a common standard basis in respect of steam and vacuum
conditions. In order to obtain a comparison on a wider basis,

i.e., on the basis of the economic value of turbines, it is neces-

sary to take into consideration corrections in respect of the

output-speed characteristic and price, and in order to illus-

trate the application of the above-mentioned correction factors

for reducing a turbine to a standard basis for purposes of com-
parison, the author works out an example on the basis ot the

published test results of a cross-compound steam turbine

installed at the 74th Street Station at New York by the

Westinghouse Electric & Manufacturing Co.. Ltd. The maxi-
irium continuous rating of the machine is 30,000 kW and its

economical rating io.OtW kW, the speed of the h.p. turbine

being 1,500 r.p.m. and that of the l.p. turbine 750 r.p.m. The
Miithor shows that the economic value of this turbine is

equivalent to that of a single-cylinder machine of a capacity

<if 20,000 k\V and a speed of 1,500 r.p.m., the efficiency of

which when designed tor standard conditions would be 74.06

per cent. In order to illustrate the use of the corrections out-

lined, certain published steam-consumption guarantees have
lieen analysed and corrected in the manner proposed, and it

is to be regretted that only one test result on a large turbine

has been published during the period under review with the

necessary details to enable the actual performance to be

judged. ^^^.^ VH.—Operation Experience.

The trend of development towards larger capacities at a given
speed necessitated, m the case of single-flow turbines, an in-

crease in the peripheral speed of the last wheels with a conse-
ijuent increase in stresses. The difficulties which have been ex-

perienced, however, were generally not directly due to this in-

crease in stresses, but to the increased tendency of the various
jiarts to vibrate. These difficulties have become of the

greatest importance owing to the great losses which have been
incurred as a result of the various accidents which have taken
jilace. It is the author's considered opinion that turbine

development has arrived at the most critical stage in the

history of the steam turbine, and a review of the difficulties

experienced, together with a full and frank discussion be-

tween turbine users and manufacturers, of the means whereby
these difficulties may be overcome, will be in the interest of

all, and will facilitate further turbine development generally.

The principal difficulties which have been experienced are re-

ported in detail by the author, who says that considerable diffi-

culties have been experienced due to distortion of the rotor

and stator causing excessive rubbing. Unless large turbines
are carefully warmed up so as to ensure a uniform temperature
all round the cylinder and rotor, distortion is likely to cause
rubbing. The uniform heating up of large low-speed turbines
is much more difficult than that of small high-speed turbines,
and to facihtate uniform heating up the rotor should, during
the warming-up operation, be kept tm'ning round at a low
speed—say. 10 per cent, of the normal speed.
The difficulties can be minimised considerably by arranging

the parts likely to rub independent of the shaft itself, so that
the heat will take some time before reaching the shaft and.
when it does so, will be more uniformlv distributed all round
the shaft. Thin sleeves fitting on the shaft are beneficial, but
to be effective a space should be arranged or the sleeve should
be of .such thickness that it will distribute the heat uniformly
all round the shaft. Another solution introduced by the
General Electric Co. is dummy strips on the rotor, the strips

being thin and relatively high. In case of rubbing, the heat
will be generated on the tips of the strips, and as the cooling
surface of the strips is relatively large, the heat will be ab-
sorbed by the surrounding steam belore it is transmitted to
the shaft through the thin strips. It is reported that these
strips work quite satisfactorily, but they have the disadvantage
that they cannot be replaced without taking the rotor disKs oil'

the shaft.

TVouble has occurred, particularly in connection with re-

action tm'bines, directly due to the distortion of the turbine
casing caused by the stresses resulting from the expansion and
contraction of the steam piping, and difficulties have been ex-
perienced from the relatively weak support provided for the
turbine bearing at the exhaust end. \\ hen the turbine was
put under vacuum, the bearing support dropped considerably,
thus throwing the rotor out of line.

The deflection of diaphragms may be due to two different

causes ;
—

(a) The difi'erence in pressure in front of and behind the
diaphragm. In this case the deflection increases with the load
on the machine, and may become larger than the axial clear-

ance between the diaphragm and the turbine wheel, causing
violent rubbing. Ihe complete wreckmg of the 35,0OO-k\V
turbine at Boston, U.S.A.. was due to this cause. The acci-

dent took place when, due to a breakdown of another machine
on the system, the large unit was called upon to supply the
additional load, to which the governor promptly responded by
causing the opening of the by-pass valve. The rubbmg be-

tween the diaphragm and the disk was so intense that it

caused the welding of the diaphragm to the disk. The
diaphragm consequently started revolving with the rotor until

the two halves were thrown ott', bursting the turbine casing.

The actual deflection of a diaphragm composed ol two
portions, viz., the stationary blade portion and the remainder
of the diaphragm, is the resultant of the deflection of each
portion, and is very difficult to determine by calculation, and
past experience has shown that the diaphragms which have
been used were in many cases much too weak.

(b) The diaphragm usually tits into a groove in the turbine
cylinder with a given radial clearance. At no load, or when
the turbine is running non-condensing, the temi:>erature of the

.steam flowing through the last rows of blades is considerably

higher than when the turbine is running under load. If the

load is decreased suddenly, or if the turbine changes over to

,

atmosphere, the last diaphragms will heat up much more
quickly than the more massive exhaust casing. Ihe diaphragms
will consequently expand at a greater rate than the casing and,

il the clearances are not sufficient, the diaphragms may dis-

tort in an axial direction under the i^ressure exerted by the

casing in a radial direction. This will cause rubbing between
diaphragm and rotor, with disastrous consequences unless the

turbine is immediately shut down.
Considerable difficulties have been experienced during the

last eight years due to the cracking of turbine disks, and it

has been possible to avoid serious accidents by inspecting the

machine carefully as soon as increased vibration became evi-

dent and removing the faulty disk before an actual burst

occurred. In another case, however, the turbine disk actually

burst, primarily due to fatigue fracture which generally takes

considerable time to develop. This fatigue fracture is caused

by the vibration of the turbine disk giving rise to consider-

able vibratory stresses being superimposed on the static

stresses due to centrifugal force and uneven distribution of

temperature. With reasonably sound material, excessive static

stresses would simply cause an elongation of the material with-

out causing a fracture. High local static stresses, however,

such as those which occur at balance holes, keyways with

sharp corners, sharp edges or rough machining work in any
part of the disk, or owing to faults in the material, are con-

tributory causes. The vibration may be of the umbrella-

.shape, or the segmental type with two or more nodal dia-

meters. The former is likely to be set up by some axial dis-

turbance of the shaft such as may result from an inaccuracy

of the thrust bearing or flexible coupling. The latter may be

caused by the uneven distribution of the admission ot the

steam over the periphery of the turbine wheel, such as may
occur with partial admission, or even with small inaccuracies

in the stationary blades such as usually exist near the hori-

zontal joint of the diaphragm. In such a case the nodal

diameters rotate at the same speed as the disk, but in a direc-

tion opposed to the direction of rotation of the disk. They
are, therefore, stationary in space, and the disk assumes a de-

formed shape stationary in space. There is evidence, however,

that dangerous vibrations also occur in cases where the nodal

diameters do not rotate relatively to the disk, or only at a

speed lower than the running speed. Such vibrations may be

set up by a sUght vibration of the machine resulting from a

badly balanced rotor. These various types of vibrations may
exist at the same time, and greatly compUcate the problem of

predetermining the natural frequency of vibration by calcu-

lation, and a good deal of research work will be necessary to

clear up the situation.

Owing to the difficulties which have been experienced, due

durectly or indirectly to the use of high peripheral speeds, the

tendency towards the employment of such high peripheral

speeds has received a definite check. During the war the

difficulties were not primarily due to faulty material ;
if vibra-

tion had not existed, the fault in the material would not have

resulted in the fracture of the disk. It is proved, however.
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that in some instances the faulty material did accelerate the
fracture. The disk may easily pass an over-speed test of short
duration, even if it is faulty; moreover, it is quite probable
that the test itself may cause further local weakening. A good
indication of correct rigidity can be obtained by supporting one
end of the stationary rotor on a part of another machine which
can be rotated at various speeds up to the maximum running
speed for which the supported rotor is designed. If any parts
of the stationary rotor vil)rate in synchronism with the running
machine, there is a possibility of similar vibration occurring
when the rotor is run.
In impulse turbines the disk is heated or cooled by the

steam leaking past the diaphragm glands, and it is thus kept
at a fairly uniform temiwrature except for the lag occurring in

the heating of the more massive hub as compared with the
time required to heat the relatively thinner rim. This lag

may be considerable with large disks, but will be much smaller

with disks at the exhaust end such as arc shown in figs. 6 and 7

(last issue). This point is of considerable importance for the
l.p. disks, where the large.st temperature changes occur, be-

cause at very light loads the steam at the exhaust end may
become superheated owing to the windage losses due to the
long l.p. blades, and also because when changing over to atmo-
sphere the temperature may suddenly be raised from 100 to

considerably over '200 deg. F.

In some types of reaction turbines disks are used for the l.p.

end. The spaces between such disks are filled with stagnant
steam, and when changes of load occur the diUerence between
the temperatures at the rim and the hub may cause warping or

vibration of the disks unless the spaces between the .;isks are

ventilated by steam at approximately the same temperature as

the steam flowmg through the blades.

There have been difficulties due to blades being stressed t(jn

highly, and blades which are fixed to the turbine disks by
means of a T-root have been particularly vulnerable, owing
to the very high local stresses caused by the sharp corners

which are associated with this type of fastening. The principal

difiiculties here are again due to the possibility of vibration,

which may be set up by synchronous vibration of the tm'bine

disk, or by excessive vibration of the machine due to unsatis-

factory dynamic balance of the rotor, or to unsatisfactory work-

ing of the thrust bearing or coupling, or finally to a

synchronous vibration of the blades themselves. The cure of

the disease depends on its cause.

If the feed water is kept reasonably free from corrosive

matter, particularly from C(3, and oxygen, and if the turbine

is kept free from moisture when standing, corrosion can be

practically eLiminated. The feed water should not be exposed

to atmosphere at ;iny part of its cycle. To ensure the turbine

being in di-y condition w-hen standing, the air pump should

be kept running for some time after shutting down, and the

steam space should be open to atmosphere to lead away any
steam which may leak past the stop valve. It has been found

beneficial to inject a small quantity of kerosene into the steam

entering the turbine, which forms a coating on the blades and
affords protection against corrosion.

Erosion can be diminished considerably by draining the

water from every stage so that it does not come into contact

with the moving blades. It is also essential to prevent the

accumulation of water in pockets and bends in the steam

piping, valves and turbine casing.

During the period under review, bearing speeds have in-

creased from 60 to over 120 ft. per second, and bearing pres-

sures from 60 to over 120 lb. per sq. in.

The temperature of the oil should not exceed 160 deg. F. in

any pai-t of the system. There is no necessity for water cool-

ing, and this additional complication should be abolished even

with large high-speed bearings.

The success of large tm-btues depends to a great extent

on their proper treatment during operation. The principal

object in starting up must be to obtain temperature conditions

as close as possible to those existing when the turbine is run-

ning under load, i.e., the h.p. end must be heated up whilst

the warming-up of the exhaust end should not be started

until a considerable vacuum has been obtained, say, 20 in.

(Hg). When a vacuum of 25 in. has been reached, the tur-

bine should be started by passing a puff of steam through the

governor valve, and should be kept running at about 10 per

cent, of the normal speed for about 15 minutes, after which

the speed may be increased to full at the rate of not more than

10 per cent., of the full-load speed in one minute. When the

turbine, is brought to full speed, in order to effect a gradual

stabilisation in temperature, the load should be increased

slowly at the rate of not more than 10 per cent, of full load

in one minute.
The above particulars apply to large 1,500-r.p.m. turbmes.

For 3,0O0-r.p.m. machines, the time allowed for warming-up
can be considerably reduced.

If vibration occurs dm-ing starting up. reduce the speed at

once until vibration disappears, and keep running at the re-

duced speed for some time, after which the speed may again be

increased. Keep the turbine and the generator in good run-

ning balance; if vibration increases for no apparent reason,

shut the turbine down and examine the rotors.

NOTES FROM CANADA.

(Fkom Our Special Correspondent.)

In the Canadian House of Commons recently there was a
debate on the subject of the canalisation of the St. Lawrence
river, and it is reported that there was little opprisition to
the scheme except on grounds of probable cost. Ibis matter
has been Hie Milgect of exhaustive mquiry by the International
.loint ( niiinii .-mil during the past year. This Commission
has lu'lil n lous sittings in very many cities and towns in

Canada, and the I'liited States, and has heard many witnesses
for and against the project; as has been mentioned, before
in these notes, most of the opposition comes from New York
State (chiefiy on account of the existence of the Erie Barge
Canal and the large expenditures which have been mad*: on
it), from the railway companies, and from Montreal.
To assist the International Joint Commission in its

labours Canada and the United States each appointed an
engineer to jointly investigate the whole scheme, and to

report to the Commission ; these engineers are supposed to

have their report ready in the very near future, and probably
within a short time afterwards the report of the Commis-
sion itself will be issued.

This report will be of very great interest to many sections
of the community, as the scheme is one of far-reaching im-
portance, and if carried out and successful will profoundly
affect Canada and the Western States of the Union.
Primarily, the St. Lawrence canalisation scheme is one effect-

ing navigation, for it is intended to enable ocean-going vessels

to go right from the Atlantic to the western end of Lake
Superior. The picture opened up to the imagination by such
a project is one of possible tremendous expansion of Canadian
trade, of the growth of towns and villages in the far interior

of the country, of the creation of new lake ports, and the

increased prosperity of existing ones^ and- of the rapid exten
sion of the already vast grain-growing areas of the western
Provinces.
The opponents of the scheme, of course, take a lugubrious

view, and foresee vast sums of money expended on something
which they are convinced will never bring in any return,

hence, instead of increasing prosperity, they prophesy a bur-

den of debt under which the country will languish for years.

The above is somewhat of a diversion, so to return it may
be pointed out that those who favour the proposal to make
Canada's greatest river a canal claim that the water power
which could, by suitable engineering works, be developed

would pay by far the greater portion, if not the whole, of the

cost of the entire scheme, and doubtless, if the cost were not

too heavy, so that power migtt be made available at reasonable

rates, there would be much truth in this claim. The furnish-

ing of approximately 4,0O0.lMI h.p. to a region abounding in

natural resources of all kind.s—agriculture, mines, forests,

fisheries, game, &c.. should, if raises were competitive with

those in other parts of the world, result in wonderful develop-

ment throughout the territory served in Canada and the

United States (it must be remembered that of the l.ono.OOf)

h.p. mentioned about one-quarter would belong to the United

States), especially when combined with navigational facilitie.s

communicating with a very large part of both countries as

well as the outside world.

REVIEWS.

Electrical Imoorta of Slam.—The imports of electrical

proodg and apparatus into Siam reaohnd a valB» in 1910-30 of

£121 790, ai compared with only £86,563 in 191S-1!).

Motor and Dynamo Control. By W. S. Ibbetson, B.Sc,

A.M.I.E.E. Pp. viii -1-476; 174 figs. London : E. & F. N.

Spon, Ltd. Price 21s. net.

This book has been specially written for engineers who are

engaged in the operation and control of all types of electrical

machinery.
'

It covers a wide range of subjects; the first chapter is on
" General Principles." while the last one deals with " Lubri-

cating Oils and Mechanical Hmts." The reviewer has searched

in vain for any point with the shghtest claim to freshness or

originality.

In the so-called theoretical portions of the work extremely

elementary applications of Ohm's law and the relations between

mechanical and electrical units are given. The formula are

given in every possible way. the author evidently being of the

opinion that his readers will be incapable of carrying out the

simplest algebraic transformation. Ths practical hints are

on the same level as the theoretical work. In some cases the

hints given are misleading. For example, when dealing with

the drying-out of machines, the author recommends that

" Immediately any smoke is seen, or excessive smell of charred

insulation . . . is observed, open the main switch . .
•' (p-

197.) This seems rather hke locking the stable door after the

horse has been stolen. The author might with advantage

have recommended the use of thermometers. The instructions

regardmg paralleling d.c. dynamos (pp. 209 and 273) are iiv

adequate. as the danger of a machine having wrong polarity is

not mentioned. j t

The -HUthor seems to think that supennen are required tor

paralleling alternators (p..2'74). The operation is really very
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simple, and could be perfoimed by anyone of nonnal faculties

after a few minutes' tuition.

Catalogue information is freely used, the notes on motor
converters being a specially glaring example. .\11 the matter
and figures on this subject, caji be found in Messrs. Bruce
Peebles's pamphlet, which is itself a reprint of a paper by
Mr. Saaler.

In his chapter on " Alternate-current ilotors," the author
seems to imply that for power purposes '2-5-cyclc supply is

l)etter than tiO-cycle supply. This view will not be supporf<>d

liy engineers afflicted with 2o-cycle system.s.

The figures consist of simple line diagrams, and the inevitable

uiiinufacturers' stock illustrations. The diagrams are not
particularly well executed, and figs. 59 and 60 are poor. The
^winding diagram given in fig. 17 has a remarkable similarity

to that given in Barr's " Direct Current Engineering " (fig.

If-l).

The Enghsh style in the book is hardly what one would
expect from an honours gradua4«. The author seems to have
very little use for verbs. One of his sentences ('.-) is " Easy
adjustment of brush rocker, yet secure fixing in any position

by bolts easily accessible "
(p. iii). This savours of Walt

Whitman. On the same page he starts another priceless effort

which runs to 87 words; the reviewer was keenly disappointed

that the century was not reached. Under " Fault Localisa-

tion " there are weary lists of troubles which ought to be self-

evident to the merest apprentice. These are also tabulated in

the manner of the august American poet.

Tlie book may be useful to the great army of untrained
practical men. who are averse to thinking for themselves,

but even to them it cannot be of much permanent benefit.

The reviewer has no hesitation in candidly expressing his

opinion that any ordinary electrical pocket book is a far better

investment than the work under review.—C. W. M.

The Year Book of ]\ ireless Tclegiap}nj and Tcjephony, lO'il.

Pp. 1,355. illustrated. London : Wireless Press, Ltd.

Price 'ils. net.

This, the ninth, edition has been increased to the extent of

two hundred pages. Apart from additions to the articles

which form, perhaps, the most attractive feature of the work,
the standard features have been amplified and extended to

brmg them into line with recent developments. An addition
whicti is likely to prove of service is a nine-page list of schools

and colleges at wfiich wireless telegraph courses are given.

The information contained in this list incl.udes details of fees,

hom-s of attendance, and duration of course for schools in

many parts of the world.

In the Special Articles Seqtion, the " National Resumes
"

now include notes on the progress in 1920 in Canada, China
and Spain. The Canadian notes are contributed by Prof.

A. S. Eve, and it is stated that the most important radio-

telephonic event of the year was associated with the visit of

the Imperial Press Delegation to Canada, when communica-
tion was established with the s.s. VictoriaH, which carried the
delegates, at a distance of one thousand miles. Mr. F. E.
Robinson deals with Chinese progress, which has been very

rapid. The Wireless Telephone Signal Corps, officered by
Chinese military officers, proved a valuable unit during the
Itl'itf disturbances, when the telegraph and telephone wires
were cut. Three '25-kW stations are in course of erection, and
in addition to these a factory is being built by the Chinese
National Wireless Telegraph Company at Shanghai for the
output of wireless apparatus. The remainder of the resumes
are written by eminent men in their respective national fields

and taken together form a valuable record of the forward steps

made during the year.

There are four .special articles in the present issue; that on
" Yalve Amplifiers for Shipboard Use " has been re-written by
its author, Mr. F. P. Swann. The article which appeared in

the last edition discussed the factors which governed the

design of the three-valve amplifier; the four electrode valve
was then in the embryo state, and it was recognised that the
design put forward at that time was only a temporary measure.
Since then, however, a great advance has been made, and
the description of a four-electrode valve and its circuits is

dealt with very fully. The details of the valve are reached
through, a description of the three-electrode valve and its

development, and, by means of the diagrams given, the designs
and circuits are not difficult to follow.

Mr. Philip R. Cour.sey, B.Sc, A.M.I.E.E., in an interest-

ing and useful article, describes " Some Outstanding Problems
of Radio Reception, with Particular Reference to Interfer-

ence." The author details the methods employed to eliminate
or minimise tuned and untuned interference from other
stations and from natural electrical disturbances or atmos-'
liberies. Dealing briefly with alteration of wave-length, not a
very practical solution, the author passes on to directive recep-

tion and its advantages in connection w'ith the elimination of

interference by other stations. The prevention of interruptions
by natural phenomena—a much more difficult matter—is dis-

cussed, and the means of combating their effects are treated
of, including the omission of tuning of the aerial circuits to

the signals to be received, so that the natural oscillations set

up by the atmospherics will thus be given a different fre-

quency from that of the signal it is desired to receive. The

incoming signals, if their decrement is very small, will be able
to force an oscillation of their own frequency in the aerial

circuit, and thus affect the tuned secondary circuit coupled to
the aerial. This coupling must be a weak one, or the atmos-
pherics will impulse- the .secondary directly. Thus at least a
partial separation of signals from the atmospherics is possible.

Variations of this arrangement are dealt with, and these are
billowed by descriptions of limiters as opposed to " eUmina-
tors " of the effects of atmospherics. The " Kallirotron

"

liniiter, devised by L. B. Turner, is detailed and illustrated

(liagrammatically. Sevecal other devices are briefly mentioned,
^ud the whole forms a valuable guide to the solution of inter-

ference problems.
" The Radio Compa.ss " is very fully described by Mr.

Stuart Ballantine. Commencing with the theory of operation
of an ideal compass, the author passes to the modified theory
of the compass in its practical form. This is a thoroughly
technical article w hich takes into account an enormous number
of factors. The remaining article is a sui-vey, by Prof. G. W.
O. Howe, D.Sc, of the " Historical LaudmarTjs in Wireless In-
vention." Commencing with the experiments of Hertz in

1887, progress is traced step by step, through the inventions of

Lodge, Marconi, and many others, to the state of the science
andart at the present time.

It is impossible, within any reasonable space, to deal ade-
quately with a work of this nature, but perhaps enough has
been said to indicate its worth to all in that ever-widening
field which was first opened up such a short time ago.

Tlie Theory of Direct-Current Dynamos and Motors. By
•loHN Case, M.A. Pp. xiii-l-196; 122 figs. Cambridge:
W. Heffer & Sons, Ltd. Price 15s. net.

This book, the author states in his preface, is intended to
cover the gap usually existing between the work commonly
dealt with in specialised books on the design of electrical

machines and the work met with in text books on general
electrical engineering. The hope is expressed that it will, in

particular, be useful to men reading for an honours degree in

universities.

The treatment of the subject is essentially from a theoretical

point of view, no attempt being made to include an account
of constructional details. While agreeing in general with the
author, that such information can best be obtained by prac-

tical experience, we feel that an ideal book should contain a
due proportion both of theory and of practice. Many useful

lessons can be taught from work of a more practical character,

the interest of the student is more likely to be secured, and
an appeal is made to a wider circle of readers.

The gi'eater part of the book is concerned with the theory
of the operation of dynamos and motors, special attention

being devoted to the consideration of losses and efficiency and
to motors for traction. The section dealing with losses and
efficiency, which includes a full account of the appropriate
methods of testing, may be well commended.
Numerous examples, many of which are taken from univer-

sity examination papers, are included in the book, some of

which are fully worker out and others left as exercises

for the reader. Those dealing with characteristic Curves Of

motors and dyna-mos strike us as being particularly useful and
interesting. In a few of the worked examples we find numeri-
cal errors, and in others the data might perhaps be improved,
but these are matters which will doubtless be set right when
the time arrives for a second edition. A list of answers to

the unworked examples might, with advantage, be added at

the same time. •

The book is well printed and the figures are clear,^ though
in a few cases the lettering on them is not quite in line with
the text.

Lcliriiang der SchaUitngsschemata elcktrischer Starkstrom-

Anlage.yi. By Dr. J. TElCHMnLLER. Vol. I; Schaltungs-

schemata fiii' Gleichsti-omanlagen. Pp. vii -1-131; 27 plates,

9 figs. Second edition. Munich : R. Oldenbourg. Price

68 M.

The main feature of this publication is the set of Lithographic

plates, giving diagrams of connections of a wide range of elec-

trical apparatus and installations ; these are very clearly printed

and easy to trace, although sometimes as many as 20 diagrams
appear on one plate. The subjects vary in complexity from
the simplest two-wire circuit to very elaborate power-station

switchboards, with batteries and boosters. &c.—all for direct

current in this volume. Three-w'ire balancing generator wind-
ings of various types are illustrated, the Thury system of trans-

mission finds a place, and examples are given of connections to

fulfil special requirements. The last plate is devoted to a

pictorial index to the symbols employed in the diagrams.

The text for the most part is directly related to the diagrams,

explaining the purpose of these and pointing out possible modi-
fications. A few paragraphs are of a more general nature.

The plates are detached from the bound volume, .so that they

can be studied alongside of the explanatory text without turn-

ing pages. The work is certainly useful and. so far as we
have tested it, reliable.
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET PUBLISBBD.)

Compiled ezpreasly for this journal by MsssRs. Sefton-Junks, O'Ukll and
Stephens, Chartered Patent Agents, 285, High Holborn, London, W.C 1.

t»,844. " V'ariuljli; spctid !.quincl cyge induLtion niulurs and gcneralurs."

J. C. B. Ingleby. April 4th.
9,857. "Mechanical and electrical railway log-signalling apparatus." C. A.

Karmer, L. J. Coussmaker, and E. A. Campbell. April 4tli.

0,a'i8. " Apparatus lor indicating approach of trains." E. A. Campbell,
I.. J. Coussmaker, and G. A. Farmer. April 4th.

a,862. " Continuous flow apparatus lor manufacture in solution of pure
alkali, &c.. by clectrolvsis." C. G. Vernon. April 4th.

9,874. " Switch and fuse contacts." Callender's Cable i Construction Co.,
Ltd., and A. E. Wilson. April 4th.

0,877. " Electric burglar alarms." G. Kirk. April 4th.

9.881. " Mounting for trolley poles." \'. .Spagnuola and i\l. Urbinati.
April 4th.

9.882. " Wind-driven electric generating sets." G. Lambert. April 4ih.
9,888. " Sparking plug." M. Prat. April 4th.

9,904. " Adjustable telephone bracket." T. W. Arney. April 4th.
9.909. " Electrically-heated mufHe furnaces." Akt.-Ges. Brown Boveri et

Cie. April 4th.
,

9.910. " Apparatus for suppressing upper harmonic currents in metal
vapour rectifiers." Akt.-Ges. Brown, Boveri et Cie. April 4th. (Switzerland,
April 10th, 1920.)

9.911. " Apparatus for suppressing upper waves in the direct-current circuit
(tf metal vapour rectifiers." Akt.-Ges. Brown, Boveri et Cie. April 4th.
(Switzerland, May 15th, 1920.)

9,913. " Installation apparatus for wireless telegraphy." C. S. !'. Mellor.
April 4th.

9.919. " Electron discharging device." British Thomson-Houston Co., Ltd.
April 4th. (United States, October 22nd, 1930.)

9.920. " High-resistance conductors." British Thomson-Houston Co., Ltd.,
and H. W. Taylor. April 4th.

9.921. " Current collecting devices for electrically propelled vehicles." Bri-
tish Thomson-Houston Co., Ltd. and C. McCready. April 4th.

9,920. " Decorative electric devices." H. H. Berrv and C. A. Painton.
April 4th.

9.933. " Galvanic batteries." G. Oldham and J. Oldham. April 4lh.
9.934. " Pocket electric lamps." G. Oldham and J. Oldham. April 4th.
9.951. " Cut-outs." Metallurgique Electrique. April 4th. (France, Sep.

tember 6th, 1920.)

9.952. " Automatic circuit breakers." Metallurgique Electrique. April
4th. (France, September 6th, 1920.)

9,9.58. " Electro-mechanical lamps." P. Blot-Garnier and G. Chevalier.
April 4th.

9,959. " Ships' telegraphs, &c," W. Clark (C. P. Clark). April 4lh.
9,984. " Railway signalling devices." Ateliers de Constructions Electriques

de Charleroi Soc. Anon. April 5th. (Belgium, January 3rd.)

10,005. " Sparking plugs.^' L. S. Clarke. April 5th.

10.038. " High-frequencv duplex signalling system." Western Electric

Co., Ltd. (Western Electric Co., Inc.). April 5th.

10,051. " Plug connections for electric circuits." J. Hall & Co. and G. F.
Ostins. April 5th.

10.057. " Liquid electric controller." R. F. Baerlocher. April 5th.

10.058. " Drum type controller," R. F. Baerlocher. April 5th.

10.065. " Electric relays." E. A. Sperry. April 5th. (United Stales,

November 13th, 1914.)
10,081. " Injection devices for internal combustion engines." J. Romeyn.

April 6th.

10,098. " Electric lamp for motor cars and cycles." L. E. H. Hill.

April 6th.

10.119. " Short-circuiting electrical devices." C. F. Killar. April oth.

10.133. " .Attachment for automobile dynamos for combining the action of

lighting and starting." S. Gussin. April 6th.

10.140. " Apparatus for magnetising steel for permanent magnets." .*\. T.
Scorcy. April 6th.

10.141. " Electrical switchboards." Metropolitan-Vickers Electrical Co.,

Ltd. April 6th. (United States, April 23rd, 1920.)

10,168. " Electro-refining glass furnace." W. G. Clark and L. N. Bruncr.
April 6th. (United States, April 6th, 1920.)

10,172. " Illumination control systems." Igranic Electric Co., I,td. (Culler-

Hammer Manufacturing Co.). April 6th.

10.178. " Means for cooling dynamo machines." R. F. Baerlocher. April

6th.

10.179. "Apparatus for registering telephone calls." E. H. Kinnard.
April 6th.

10,181. " High-frequencv telephone systems." Ges. fiir Drahtlose Tele-

graphic. April 6th. (Germany, April 9th, 1920.)

10,183. ''insulated conductors." British Thomson-Houston Co., Ltd. (Gene-

ral Electric Co.). April 6th.

10,178. " Means for cooling dynamo electric machines." R. F. Baerlocher.

April 6th.

10,199. " Device for testing sparking plugs." G. Burchell. April 6th.

10,213. " Device for automatically making and breaking an electric circuit

with commencement and ceasing of speaking currents, &c." Telegraphon
Ges. April 6th. (Germany, August 24th, 1920.)

10,217. " Regulation of high-tension cable systems." A. M. Taylor. April

6th.

10,239. " Sparking plugs." S. P. Shaw. April 7th.

10,241. " Sparking plugs." J. S. Borrington, W. H. Lowth, and Lowth &
Smith, Ltd. April 7th.

10,249. " Spring contact members for electric circuits on motor vehicles."

E. G. Mottershead. April 7th.

10,261. " Variable rheostats. Sic." L. A. Gow. April 7th.

10,265. " Machine for undercutting commutator micas of dynamo-electric

machines." G. Flower. .'Vpril 7th.

10,274. " Telephones." E. A. Laidlaw and Siemens Bros. & Co., Ltd.

.April 7th.

10,281. "Counting mechanism for telephones." H. J. Carter. April 7th.

10,285. " Teletype machines." E. C. R. Marks (Morkrum Co.). April 7th.

10,324. " Wireless telegraph and telephone systems." H. J. Round.

April 7th.

10,326. " Reception of radio signals." Marconi's Wireless Telegraph Co.,

Ltd. April 7th. (United States. April 14th, 1930.)

10,332. " Electrolytic apparatus'." J. T. Niblett. April 8th.

10,341. " Holders' for electric lamps, plugs, &c." H. J. Dean-Osgood.

April 8th.

10,365. " Electric tumbler switches." G. H. Webb and W. H. Wood.

April 8th. ,,.,.,.
10,372. " Electric and automatic device for egg testing." H. E. Keogh.

April 8th. „ ,,
10,894. " Control of alternating current electric motors. Metropolitan-

Vickers Electrical Co., Ltd. April 8th. (United States, June 17th, 1920.)

10,396. " Electro-magnetic machines." G. de Holden-Stone. April 8th.

10.398. " Ignition devices for internal combustion engines." A. E. Lamkin.

April 8th.
, .

10.399. " Apparatus for regulating phase compensation for asynchronous

electric machines." E. C. R. Marks (Siemens-Schuckertwerke). April 8th.

10.403. " Lamps, searchlights, &c." J. G. Smith. Apnl 8th.

10.404. "Commutators." J. E. Calverly and W. E. Highfield. April 8th

10 416. "Electro-magnetic switches." British Thomson-Houston Co., Ltd.

(General Electric Co.). April 8th. ^ , .j
10 417. " Lighting fixtures," British Thomson-Houston Co., Ltd., and

F. M. Cocksedge. April 8th. „ . . , ^, „ . n I M
10 418 " Electron discharge devices." British Thomson-Houston Co., Ltd.

and 'r. C. Clinker. April 8th. , . ., „ ^
10,433. " Dynamo electric machinery." H. E. Joel. April 9th.

10.434.
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It seems that the Government has had under considera-
tion a suggestion for a systematic inquiry to be made
regarding industrial unrest. There was such an inquiry
held during the war, as our readers will well remember.
The country was divided up into districts, lightning
investigations of causes of disaffection were made, the
pulse of the industrial community was felt, and the
Government found out many things that it wanted to
know at a time when it was imperative for all our
industrial resources to be employed in bringing the
war to a successful issue. We observe that the Premier
thinks that there may he a good deal to be said for

repeating that experiment, and he hints that employers
and employed might unite in making the investigation,

thereby, as on the former occasion, assisting the Govern-
ment in finding out really what is happening in the

industrial world. We observe that one member of Par-
liament would like to include within the compass of

such an inquiry the question of an equitable rate of

wages, not only for one trade, but for the whole trade
of the country. We are not surprised, however, to find

that the Premier deprecates so wide an inquiry, and
detects therein a source of great danger. Profiting, we
suppose, by the experience of the Government in its

unfortunate bungling of wage questions when it was
controlling the production of munitions of war, he adds
that questions of wages are much better settled between
employers and workmen.
With regard to the proposed new inquiry, we fear

tiiat little good can be expected to result from it. It

can hardly be said that the Government is in need of

information as to the causes of industrial unrest,

though it may be that the members of the community
who have to vote at election times would be better able

to judge what influences are really at work amongst
us if the whole of the facts could be suitably reviewed.

There is a dangerous element working for revolutionary

ends, and recent utterances of a delegate of the

Electrical Trades Union (London) cannot be overlooked

;

Init we believe that the great mass of the people

of the United Kingdom want to carry on their industrial

and family life free from such disturbing elements.

Yet they are most of them concerned about wages and
probable reductions therein. They care little about

inquiries respecting the causes of industrial unrest, and
through their organisations they are strong enough to

negotiate respecting wages. It is, as the Premier says,

far better for employers and workmen to settle such

matters between them. What we are waiting for is the

growth of' a sincere spirit of inquiry and com-
promise between employers and employed in each

separate trade. Surely it has become plain to nearly

everybody by now that if wages do not go down or,

alternatively, production increase, we shall lose more
and more of our trade, because our prices will continue

to be non-competitive. At present, in some trades, in-

creased production cannot be secured because there is

not the demand ; many selling prices have got to fall

before the demand will return
;
yet unless we are to do

business on uneconomic terms, selling costs can only fall

as costs of manufacture, including wages, go down.
Organised workmen may struggle to defeat their em-
ployers, and may succeed in wrecking the industries out

of which they have hitherto gained their livelihood; but
there will always be the economic force to fight when the

employer is done with. Both sides have to reckon with
it— it is always there, imperative in its laws and in-

evitable in its consequences. To kick against the pricks

is to court discomfort, and to run one's head against a
wall is not to damage the latter.

[537]
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Ml'. ,1. Aijiiaii iii\xe, thf L-|]iiiiMi:ui of llit- Metiopoli-

tan-Vickers Electrical Co., in the course of the speech

•which is reported in our " City Notes " to-day, referred

to the growing human sympathy of the employers and a

desire among them to maintain the improved standard
of living promoted during the war, but he also showed
that unless Britain could reduce its costs by an increase

in output and greater efficiency and economy in every

direction, the outlook for e.xports, upon which hitherto

the prosperity of the country hud principally depended,
was dark. He showed also that ,the prophecy that wlien

the working day was shortened
. the output would be

maintained or increased, had not been fulfilled; in fact

the output per man fell inmiensely and the cost in-

creased.

How can we deal with so serious and so complex
a situation? Is there no alternative to fighting

things out 'I Must we repeat in other industries the

process of ruination .that is proceeding ia connection

with the coal trade 1 Maintain high wages and an
industry may perish in consequence. Indulge in a

struggle, shut down the works, suffer privation to secure

a few shillings a. week less reduction when work is

resumed, but drop a few thousand more workmen into

the sea of unemployment in the process—does such a
course commend itself to anybody having the best in-

terests of the community at heart?

Conferences are being held this week with regard to

wages in the engineering trade, and we trust that con-

ciliatory influences will get to work on both sides. The
wage reduction proposals in this great department of

industry are, it is said, being strongly opposed. It

seems that the employers have suggested a reduction of

6s. per week on time rates and 15 per cent, on
piece-work rates and the abolition of certain^bpnuses.

During the past five or six years when labour
in this and many other trades has put forward
its demands for advances it has often asked double
what it expected to get. Negotiation, strained relations,

general discontent and poor output, and finally com-
promise—these were the different stages of the proceed-

ings. It will be deplorable, now that reductions are being

required in order that our industries may survive, if we
are going to repeat the same irritating and nerve-wrack-

ing procedure. Why not short-circuit the whole busi-

ness? Mr. W. 0. Smith, chairman of the B.E.A.M.A.,
in the speech that we recently reported, referred to

suggestions for wage reductions which originated from
the emploj'es' side as one of the most promising signs

of the moment. The trade danger signals have not been

ignored or misread. If this attitude were to develop

in the interest of the community as a whole, and if em-
ployers were to agree not to ask for too sweeping reduc-

tions all at once, there would be an approach to the spirit

of goodwill in which such matters ought to be settled.

We want no battles with victory to one side or the

other, leaving smarts which will revive the struggles

at a later stage. We want a spirit of comradeship and
co-operation which will recognise that both sides are

human—the war has not developed a new divinity in

either.

The announcement made in our last

The Electricity issue with regard to the constitution of

Districts. the Mersey and West Lancashire Elec-

tricity District, together with that

which we publish to-day regarding the North Wales and
Chester Electricity District, shows that the Electricity

Commissioners have lost no time in arriving at their

conclusions, and they are to be congratulated not only

on their promptitude—Svhich, for a Government depart-

ment, is unexampled—but also on their firm grasp of

the situation and their coiirageous decision, especially in

the latter case, to follow the course which unquestionably
serves the public interests most efficiently.

Their solution of the problem presented by the cleavage

of opinion of the local authorities on either side of the

Mersey is decidedly ingenious; a Joint Electricity

Authority will be formed for the whole district, but the

\\ irral Peninsula will be teiapururily partitioned off

under the control of a separate Committee, thus becom-

ing an " area " within a " district." What degree of

authority will attach to the Wirral Committee remains
to be seen ; the local authorities concerned have gained
their end—separation from the main scheme—and it

will be for them to demonstrate the wisdom of that

course by their subsequent procedure. Doubtless they

will act as an Advisory Committee whose advic'e will be

followed by the Joint Authority, in which alone, we take

it, will be vested executive powers. The Mersey Power
Company also receives a valuable concession, in that it

will be (or, as the Commissioners put it, " may be ")

empowered to extend its operations into neighbouring
districts. Both the Wirral Committee and the Power
Company will be separately represented on the Joint

Electricity Authority. This fact indicates that the

Wirral Committee will not be one of the " connnittees of

the autliority " to which, under Section 6 (2) of the

1919 Act, the authority may delegate its powers or

duties; it will be a body specially created to meet the

position. It will be observed that the Commi.ssioners in-

tend to confer financial powers on the Committee, if the

passing of the new Bill enables them to do so; and that

a further inquiry is necessary before the order can be

put into force.

Turning to tlie North Wales and Chester scheme, we
find that the Commissioners have here made a clean cut;

the interesting proposals put forward by the Chester

Corporation have been swept away en bloc, for both tech-

nical and financial reasons, and the Commissioners have

accepted those of the North Wales Power Company in

their entirety. The fact that the municipal scheme

failed to secure adequate public support bears out what
we have said on previous occasions with regard to the

financing of such projects. The local authorities are

willing to formulate engineering schemes—through the

medium of their engineers—and to support them with

lip-service ; but when the hat goes round they look the

other way. As we have pointed out, if they wish to

own and control the supply and distribution of electri-

city, they must be prepared to foot the bill. This point

was strongly emphasised at the I.M.E.A. Convention last

year. If they cannot do this, the matter must neces-

sarily be left to private enterprise— for the supply must

be provided by someone ; and private enterprise will not

come in unless it is assured of an adequate reward.

In the case under consideration, the Commissioners

have realised that by entrusting the Power Company
with the whole undertaking, on the lines advanced at the

inquiry, they will secure the development of the water-

power resources of North Wales on an economic basis,

thus reducing the consumption of coal, and providing an

ample supply of electricity for the whole area, and will

at the same time solve the financial problem completely.

A Joint Electricity Authority will be formed to exer-

cise general supervision over the district, encourage the

development of electricity supply, and advise the Com-

missioners. This is precisely the system which we have

advocated ; it may not be palatable to the local autho-

rities, but we are convinced that it is by far the wisest

solution of the" problem, and the one which is most

directly conducive to the welfare of the district. Fur-

ther statutory powers will have to be obtained by the

Company, but will involve no charge on the public purse,

and being supported by the Electricity Commissioners,

should be readily obtainable.

Now as to Yorkshire—but the inquiry has not yet

been held ; we will wait and see.

The meeting of the Electrical Trades'

The E. T.B.I. Benevolent Institution on Monday dis-

closed a heavy decrease in subscriptions

and donations, except those received in connection with

the annual festival—the total being only £656, as com-

pared with £1,679. It is well known that retrenchment

is apt to commence with the cessation of subscriptions

to charitable institutions, but it is not right that this

should happen ; it is just when the times press retrench-
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ment on the notice of the well-to-do that their poorer

brethren stand most in need of help, and the stream of

benevolence ought to flow in spate. It does not say

much for our brotherly love that the comparatively small

sums devoted to its service are readily cut off, whilst

the vastl}' larger outlay on personal luxuries, amuse-

ments, &c., is maintained to the last moment. Can we

not realise that it is a duty, as it should be a pleasure,

to take care of our less fortunate comrades?

If we will not do so in our life-time, at any rate let

us make some provision to that end out of the material

possessions w-hich we cannot take away with us. A
kindred institution in one year received more by way
of legacies than the total amount of the invested funds

of the E. T.B.I. A form of bequest will be found on

the back of the annual report of the Institution. Use

it

!

We have many times referred to the

Financial serious financial post-war position in

Problems of which the majority of small electricity

Small Com= supply companies find themselves.

panies. Whereas before the war small com-

panies, by very careful management,
could be made to pay satisfactorily, post-war conditions

have conspired to press them into a very awkward
corner. The present restricted prices of supply, even

though these be lOd. or Is., will often not bring in

sufficient revenue to meet adetiuately the increasing costs

of supply ; and this entails the obvious consequence that

investors light shy of putting in more capital. The case

of the small companies was very clearly, not to say

eloquently, pleaded by Mr. P. D. Tuckett last week when
speaking at the annual meeting of the Urban Company,
which includes a large number of typical cases of small

undertakings. By an especial irony, many of these

undertakings, as Mr. Tuckett pointed out, are precluded

from enjoying a general increase in maximum charge

under Section 32, and have to content themselves with

relief under the Statutory Increase of Charges Act,

which confessedly is inadequate and cannot properly

meet the cases at all. The Joint Electricity Authority

schemes give very scant promise of any benefit. In the

first place, the majority of small undertakings are more
or less out of the run of big towns, and in many cases

in positions where a bulk supply cannot reach them for

many a year to come. Moreover, the fact that under-

takings in a District would have to subscribe to the

administrative expenses of the Joint Authority, and, if

they took a bulk supply, be responsible for making up
deficits, makes poor, small companies feel chilly at the

prospect. Again, there is the jjossibility that the Joint

Authority itself might pick up any plum on the fringe

or compete in some such way. Altogether there is no
doubt that small companies must be treated as a case by
themselves. The most pressing need under the existing

conditions, as Mr. Tuckett pointed out, is for a wide

latitude to be allowed over prices. The legal disabilities

of companies which cannot apply under Section 32 must
be removed, and the period of revision of prices must
be much reduced from the present term of five years.

Some clauses towards this end are embodied in the

Electricity Supply Bill now before the House of Com-
mons. But the strong opposition evoked by the Joint

Authority finance part of the Bill makes its passage any-

thing but a certainty. In case of its rejection, the best

course would be for all the small companies labouring
under these disabilities jointly to promote a Bill solely

dealing with this point, which, as it would be a measure
simply to regularise anomalous cases, should practically

be sure of the support of the Electricity Commissioners.
This would help to some extent, and in other ways the

Commissioners might relax, as far as lies in their power
(and there is a new legislative latitude in the 1919 Act),

restrictions which might in one or another case stand in

the way of development: in particular, aii extension of

tenure is almost indispensable if fresh capital is to be

attracted into the business. Curiously, in respect of

price, these statutory companies suddenly find themselves

at a great disadvantage in comparison with the non-

statutory ones, which are unrestricted as to price. There

certainly ought not to be a premium upon being

unauthorised. Again, in determining increased charges,

the financial advisers of the Commissioners might well

regard small companies as being on a special footing.

The mere fact that they may for the moment be paying

a dividend of 5 or 6 or 7 per cent, ought not to weigh

as in the case of big companies. The absolute revenue

of a small company is so little in total that it only

requires a breakdown or an all-round rise in wages

and salaries for the dividend to be wiped out altogether.

The prices allowed bj- the Connnissioners should be fixed

not only with regard to the profit at the moment, but

also with due consideration of the precarious state of

the financial side of the undertaking. As things are, a

small company cannot raise further capital until it pays

a satisfactory dividend—but if it does so, then down
comes the possible increase in maximum price. In a

word, small companies must be assisted to pay a good

dividend, otherwise the public will suffer sooner or later

—to say nothing about justice to the original share-

holders. If there is one case more than another where

the Electricity Commissioners should regard themselves

as acting in loco parentis it is the case of small com-

panies. If only these and similar anomalies can be put

right there is no reason why small companies should not

tret on their feet again and achieve general success.

Elsewhere we print an account of

Canadian the mode of procedure of the Approval

Trade. Laboratory of the Hydro-Electric Power

Commission of Ontario in respect of the

testing and approval of electrical installation materials

and apparatus. Those of our readers who were our

readers before the war will remember that in those far-off

days we did our best to induce British manufacturers to

take an interest in the great market open to them in the

Dominion, and that this question of approval was one

of the most pressing problems awaiting solution. At

that time the Underwriters' Laboratories, Inc., of

Chicago, carried out the tests, and the National Board

of Fire Underwriters laid down the law for the whole

of North America; to meet the needs of British firms,

in. 1913 Messrs. Heap and Digby were appointed en-

gineers in Great Britain to the Underwriters' Labora-

tories, but that arrangement has lapsed. Evidently

the Hydro-Electric Commission felt the urgent necessity

of setting up a testing department of its own, of which

we are now able to give an account. We commend the

matter to the notice of British manufacturers who wish

to sell electrical accessories in the Province of Ontario.

But while this arrangement liberates our manufac-

turers to some extent from the control of an alien in-

stitution (against which we have not a word to say, but

whose autocratic control was always somewhat distaste-

ful to us), it does not really meet our needs. The only

way to do that is to set up a British National Proving

House, whose label shall be a guarantee of the

quality of British goods throughout the world. The

case for the Proving House has been debated in our

columns, at the Institution of Electrical Engineers, at

the Councils of the B.E.A.M.A., and elsewhere; the

Board of Trade supports it, the National Physical

Laboratory will co-operate with it— in fact, it is unani-

mously called for—yet nothing tangible has been done.

Only a few weeks ago, at the annual dinner of the

I.E.E., Sir Frank Heath, secretary of the Department

of Scientific and Industrial Research, stated that we

should soon have a National Proving House. It is to be

regretted that the veil of silence is so persistently drawn
over the progress of the scheme. It is high time that

the industry, which has waited so long for a most

necessary aid to its functions, should at least be told

how much longer it will have to curb its impatience.
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MONTHLY GENERATING STATION COSTS.

By "INTERESTED."

In recording accurate costs, municipal electricity supply

stations have many difficulties to overcome, not the least of

which is payment made direct by the accountant's depart-

ment and not actually passing through the books at the works.

A proper system arranges for every account to bear the

initials or signature of the engineer before being passed for

payment. But, even with the best intentions in that

direction, mistakes do occur when accounts are presented to

the Council for payment without cognisance nf the works

clerical staff, the first intimation being the appearance of

such amounts in the Council agenda. This refers equally

to capital as well as revenue accounts. Particularly when

has satisfactorily passed a three months' trial in a station

where most of the actual financial work is undertaken from

the town hall.

The illustration shows a deep pattern book ruled with a

number of cash columns. Headings are written in as

required. This shows a fair saving in the cost when
ordering the book, and the writing does not occupy much
time at the end of each month. Also this method allows

for alterations being made from time to time when
necessary in the arrangement of headings.

Of the side headings the first is works costs. Figures

are transferred from the weekly (;oBt book, a description of
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purposes the sums thus proportioned from previous years'

accounts and current year's estimates are as accurate as it is

possible to obtain the figures under the circumstances. In
dealing with most of these items it is sufficient to take one-

twilfth of each sum for the month, but in a few cases a

better plan is to proportion the monthly sums nearer to the

relative figure received for the sale of energy, which, of

course, varies from month to month. However, that is a

matter for individual opinions— which sometimes differ.

The third of the side headings represents petty cash and

postage duly apportioned to the various sections. The
remaining space of the top half of the book is utilised for

sundry accounts such as coal cartage, repairs to plant,

buildings, advertisementr, &c. These entries are made at the

time accounts are passed for payment, and the space allows

for additions at any time for those accounts mentioned

above, which are sometimes paid direct by the accountant

without first being presented to the engineer for passing.

The lower half of the pattern is reserved for an estimate

ON REVIVING EXHAUSTED DRV
BATTERIES.

By " VOLTMAN.'

It has always seemed to the writer that the discarding
of the average dry cell when " dead " is an outstanding
piece of wasteful practice. On the other hand, the wet
Leclanche cell, with its renewable zinc rod and almost
inexhaustible porous pot, is a much more economical
proposition. Out of a dry cell one may get back only
25 per cent, of the capital value represented in it,

whereas from a wet cell as much as 75 per cent, is pro-

bably obtainable. In the former case one has to scrap

a large piece of sheet zinc, a sound carbon rod, and a

lot of chemical material which, as experiments prove,

is not so worthless as it may appear. The idea of a re-

chargeable dry cell is an old one—that is, rechargeable

*"''"""'"""=:
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1

due to the presence of nascent oxygen and hydrogen in

the cell, and when these gases combine the extra voltage

disappears, but the voltage will still remain somewhere

about normal for a new cell, and the internal resistance

is boneficiaII\- reduced. Furthermore, the active ma-

terial, depolariser, A-c, in the cell would appear to be

restored by electrolytic action in a way that renders it

capable of doing more work. Certainly, the results

seem to show that it would pay to give large cells a reviv-

ing " charge-up " at intervals of a month or six weeks.

Apart from passing a current through the cells, ex-

periments on " doping " them with an oxidising reagent

have given by no means negligible results. Trials were

made with some very old cells, a hole first being bored

through the pitch sealing to introduce the " dope."

The best results were obtained with strong solutions re-

spectively of permanganate of potash and hydrogen per-

oxide, and at the same time injecting some sal-ammoniac

solution. In all cases the results were beneficial, and the

cells were capable of giving a useful output for many
months.

The writer has in use now an example of a " doped "

dry cell at least ten years old, vigorously working a
house bell. Until treated it was stone dead. The card-

board cover was stripped off the zinc, and a couple of

dozen holes were bored with a gimlet through the shell—

a

very easy matter. It was then placed in a household

jam jar along with the doping solution, and some sal-

ammoniac. It now forms as efficient a " wet " cell as

one could wish for.

[It has been said that the " charging " of Leclanche

cells is a dangerous process, owing to the possibility of

the formation of highly explosive compounds. The
opinions of chemical experts on this point would be wel-

come; it would be interesting to know whether such

action had actually been observed.

—

Eds.]

THE RIBADELAGO HYDRO-ELECTRIC SCHEME.

By E. SCOTT RIVETT.

In view of the growing interest evinced by British en-

gineers and manufacturers in hydro-electric develop-

ments, I think I am justified in asking for more pub-

licity for the following figures than they received in

their Spanish form. Further, at the present time there

is a lack of available data referring to the capital costs

of water-power plant, and while 1 do not suggest that

10,000-kW hj'draulic schemes are likely to be common
objects of the English countryside—the seaside is

another matter—I am hopeful that British engineers

in Indian and Colonial fields will find this rough trans-

lation of Senor Oliver's report of more than passing

interest and of some usefulness.

Senor B. Oliver y Roman, a Spanish civil engineer,

has recently published a report and estimate on a hydro-

electric project on the river Tera in the Province of

Zamora, in N.W. Spain. He takes us very fully into

his confidence in the preparation of the estimate, and
I have therefore given that part in some detail, but

I have omitted a good deal of his description of the

surrounding country which is depicted at great length

and with true patriotic zeal.

The demand for electricity comes from the district

of Yalladolid, which at the present time is inadequately

supplied. Also, the district of Ponferrada is crying

aloud for power for the transportation of its coal and
iron, and for use in smelters. There is also a likelihood

of electrochemical industries being established. In view

of this demand, Senor Oliver was commissioned to

report on the utilisation of the Ribadelago Falls on the

river Tera, among the mountains known as the Sierra

Cabrera and Sierra Segundera.

At the commencement of his labours Senor Oliver

met with difficulties. " The determination of the flow

of the river Tera cannot be based upon direct readings,

because none have been taken. This is not surprising,

for the district in question lies at a very high elevation,

suffers very severe winters, and is absolutely unin-

habited." He began to have readings taken without
delay, but as an immediate basis for his calculations

he applied the results obtained in gauging stations

situated in other river valleys under analogous condi-

tions. He arrived at the following conclusions:—
1

.

The annual average flow of the river Tera at the

point chosen is equivalent to 50 litres per second per

kilometre of the valley.

2. The variations of this flow during the year are

insignificant, and can be neutralised, if desired, by
making use of some small lakes in the neighbourhood
as storage pools.

The rainfall figures taken for many years past in

an adj.icent valley gave an equivalent of 45 litres per
second, and as the catchment area of the Tera vallev

is 50 sq. kilometres, Senor Oliver felt himself justified

in asking the Government for a concession of 2,000 litres

per second. This has been granted. The working head

at the power house was calculated at 575 metres (1,887

feet), which, with a flow of 2,000 litres per second

(70.62 cusecs), will develop 12,700 h.p.

Headworks.—The only headworks necessary consist

of some slight clearing of the channel and a small dam,
to be placed at a point just below the confluence oi the

Tera with a small stream called the Lacillo, at an alti-

tude of 1,650 metres (5,410 ft.) above sea level. The
maximum height of this dam will be 10 ft. ana its

length 90 ft. The cost of the headworks is estimated

at 27,010 pesetas (£1,080, at par), use being made of

the granite which abounds on the site.

Canal and Tunnel.—The site of the power house is

about four miles from the headworks, and the water

will be conveyed by a canal having an inclination of

1 in 2,000, and opening out into a storage bay at the

power house end. Owing to the extremely rough nature

of the ground, only about 530 metres of the canal will

bo open to the sky, the remainder (5,850 metres) being

in tunnel. On this point Senor Oliver naively remarks,
'

' The difficulties of boring a tunnel through this granite

mass are simplj' due to the hardness and compactness

of the rock." The open canal has to be roofed in

places as a precaution against rock-falls. The estimate

for the open canal is as follows :—

•

Pesetas £
1.000 metres cube of excavation in hard rock

at 5 pesetas per metre cube 5,000 200

150 metres cube hydraulic concrete at 40
pesetas per metre cube 6,000 240

Roofing, &c 2,000 80

Pesetas 13,000 ^£520

The cost of boring the tunnel and facing with hydrau-

lic concrete is estimated at 150 pesetas (£6) per linear

metre, giving a total of 5,850 x £6 = £.35,100 for the

tunnel alone.

Pipe-line.—With regard to the pipe line Senor Oliver

studied three methods :

—

1. Two steel pipes each conveying 1,000 litres per

second.

2. One steel pipe only, carrying 2,000 litres per

second.

3. One circular tunnel of 1 metre diameter, bored

through hard granite rock.

He decides on the tunnel method because of the higher

cost of steel pipe, and on account of the ruggedness of

the ground. (Personally; I think Senor Oliver's pro-

fession of civil engineer influenced his decision.)

This tunnel pipe line will be first bored at a diameter

of 1.6 metres and then faced with hvdraulic cement to
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give a diameter of 1 metre. The cost is estimated at

125 pesetas (£5) per linear metre (£2 10s. for boring,

and £2 10s. for facing).
Pesetas £

2,400 linear metres of tunnel at 1'25 pesetas

per metre 300,000
Auxiliaries and accessories 60,000
Steel-plate pipe for distribution of water

within the power-house 40.000

12,aK)

2,400

1.600

Pesetas 400,000 £16,000

Power House Building.—The site of the power house

has been chosen on the north shore of lake Sanabria,

where there is a suitable foundation. The altitude is

Bucli that the turbine shafts will be 1,030 metres (3,380

feet) above sea level. In estimating the cost ot the

power house building Senor Oliver says: "As we are

here concerned with a simple and easily constructed

building, and as, further, there is abundance of good
stone close at hand, we are justified in adopting the

figure of 15 pesetas per kW installed, including in this

the cost of an overhead crane, and also the tail race

channel, the last being a very insignificant item." As

the plant will consist of three sets of 4,700 kW each

(one set always to be held in reserve), the estimate for

the power house building will be 4,700 x 3 x 15 = 211,500

pesetas = £8,460.
Turbines, ttc.—Each of the tliree turbines installed

will be of 6,350 li.p. Figures furnished by " one of

the principal manufacturers of water turbines in

Europe " (Senor Oliver does not give the name of this

firm, which is evidently not Spanish), form the basis

of the following estimate:—
One turbine
One ' Universal " governor
One speed-regulator

Shafting
One main valve
Anchoring-gear for pipes, &c
Pressure gauge and speed indicator

Poundation-plates, &c
Packing cases

Freight charge to port of entry and Customs
dues

Rail and road charges in Spain (30 tons)

Erection and testing

Pesetas 199.500 ;£7,980

For the three prime movers, installed and ready to run,

3 X £8,000 = £24,000.

Electrical Plant.— Senor Oliver decided upon the fol-

lowing characteristics of the alternators and step-up

transformers, but does not give the reasons for his

decision.

.^LTER.NATORS. TrAXSKURMERS.

Capacity 4,700 k\V. Capacity 4,700 kW.
Speed 500 r.p.m. Voltage ratio 6,(J00/65,tlOO

Frequency 51) cycles

Voltage 6,000 volts

In estimating for this plant he says: " At the present

time it is very difficult to form an estimate for this

class of plant, as everyone knows. I have, therefore,

adopted the following figures, furnished me by well-

known electrical engineers, as a basis for the price per

kW in which all costs are included "
:
—

Alternators, complete with auxiliary apparatus
Step-up transformers (in oil)

Measuring and protective apparatus
Auxiliary services

Freight charges
Testi:,j;

Various

As each set is of 4,700 kW, and one is to be held

in reserve, the estimate for the electrical plant installed

within the power house is as follows:—

Three alternators of 4.700 kW. each
Three step-up transformers
Measuring and protective apparatus
Auxiliary services

Freight
Testing
Various

seta
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NEW ELECTRICAL DEVICES. FITTINGS AND PLANT.

Readers are invited to suhmit particulars of new or improved devices and apparatus, whicK mill he published
if considered of sufficient interest.

The " Aqua " Water Heater.

A device for delivering hot or cold water by a sinaple move-
ment of a tap is made by the Aqua Eluctkic Heater Co., for
which Messrs. Oopds & Green, 2-2, Clapham Road, S.W.9,
are sole agents in the London area. The construction of this
appliance (fig. 1) is as follows:—
The heating clement has a porcelain body through which

pass 2'2 vertical tubes connected progressively at top and
bottom to form a continuous passage over nine feet long. A
coil of special non-corrosive resistance wire passes through
this passage and is connected to a switch. The switch and
the hot and cold water valves are operated by a shaft. A
gear on the rear end of the shaft snaps in the switch when
the tap handle is turned to the right. A cam opens a valve
.simultaneously, and water is permitted to flow round the
heating passage and out through the tap. When the handle
is restored to its upright position the switch is cu{ out, and
the cam allows a spring to reseat the inlet valve, stopping

if the cooling water or the oil gets low. and when the battery
IS fully charged, whilst if the engine stops the battery is
automatically disconnected.
With a set of this size, practically the whole of the lighting

and small power requirements of a country house or farm
could readily be met.

An " All'British " Vacuum Cleaner.

The introduction of another " All-British " electric vacuum
cleaner is a step in the right direction, and the " Little Glut-
ton '' vacuum cleaner (fig. 4), which is being nlaccd on the
market by TiiK Edison Swan Elkctric Co. Ltd., certainly
qualities for the ' All-British " title, as it is made throughout
at the Bonders End works of this company.
An outstanding feature of the cleaner is the motor, which

1.S most rigidly built, and is of a far heavier pattern than is
usually fouiul in cleaning machines. The carcass is built up
from lammated field stampings of " Stalloy " with die-cast

Fio. 2.- SiLENT Alamo " Generating Set, Little Glutton " Vacuum Cleaner.

the flow of water. If the handle is turned to the left the
actuating gear slides out of mesh, and does not operate the
switch, but another cam opens a valve and permits cold
water to flow straight through to the tap. The temperature
of the hot water can be varied by altering the water inlet;
this is effected by an adjustment screw. The capacity of the
heating element is about 6.G kW.

The " Silent Alamo " Lighting Set.

The feature of the generating .set whicli has been put on
the market by Messrs. Alamo Electiuc. Ltd., of 36, Grosvenor
Gardens, S.W. 1, is its balancing and freedom from vibration

;

we recently saw one of these sets running under load and
on light load, perched on three tumblers, with no holding-
down bolts (fig. 2), and found we could balance a penny on
edge on it. The engine has a rotating sleeve-valve surrounding
the piston, which enables the construction to be simplified
and cuts out many of the troubles met with in engines with
popiwt-valves. The engine and dynamo are designed as one
machine, together with the radiator and controlling gear,
forming a completely self-contained set, which is used in
conjunction with a 100-Ah, 32-V battery, and is started and
stopped by push-buttons. The output of the set is 1 k\v , and
it is provided with automatic devices which shut it down

aluminiuiii end imu-kets. This carcass also carries a special

automatic switch. The •armature is constructed on novel lines,

in that two cores arg mounted on the spindle, leaving a central

space one-third of its length, so that between the cores the
armature windings are directly open to the surrounding air,

thus providing a novel and very effective self-cooling arrange-
ment. The armature is wound in double silk-covered copper
wire, and is fitted with a commutator of 24 drawn copper
bars. The spindle runs in ball bearings which are enclosed
in machined housings of the same diameter as the core, and
the armature can thus be inserted from either end of the

carcass. The brush gear and armature can be removed from
the machine w'ithout disturbing any of the connections. This
motor is " universal," running equally as well on direct as on
alternating current. It is made for all circuits from 25 to

100 cycles, and from 50 to 250 volts. The normal loading is

200 watts. The fan is six-bladed, and is constructed from
high tensile die-cast aluminium alloy. It is of exceptional

strength, and is designed to give the maximum air displace-

ment.
The dust bag is made in the form of a valve in wliich the

dust is thrown up a central passage, and is then thrown to

right and left and is deposited in pockets. There is, there-

fore, no possibility of dust falling back into the machtae, and
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a clear passage is mamtaioed when working the cleaner. The
auiomauc switch, which is patented, is operated by tne Uiain
hauuie ot the cleaner. llie normal " at rest ' posuion ot this

handle is a vertical one. and is spring lockeu. to use the
cleaner this handle is released, and is urougnt into the most
convenient position; tliis automatically starts the motor. Upon
returmug tne handle to ttie vertical position tne motor is

automatically stopped.
the machme is provided with a very complete range of

accessories, includmg a ho.se length with steel extension tubes
ot ample diameter, and a variety of nozzles lor every class of

cleaning. The total weight of the cleaner is 'H lb.

Triplex Wind Dynamos.

There are undoubtedly many owners of private and small
electrical installations who, tiiough possessmg the usual on
engme, dynamo, and battery, would welcome an auxiliary

method oi generating electrical energy provided tue first cost

was low and the runnmg costs and attention requued were
practically nil. i^arge low-speed windmills have, in a few
mstauces, been employed for driving dynamos, but then cost

of mstailatiou and inability to take lull advantage of the
power t-o be derived from a gale, together with tlie loss of

energy absorbed by the gearing necessary to run the dynamo
at a nigh speed, are some of the reasons that have militated
against their more general use. Messrs. F. A. Wilkinson &
Partnkks, Ltd., of llattield, Jierts., have placed on the market
a system of high-speed wmd dynamos for battery-charging
purposes, and tig. S, p. 544, shows one of their " Triplex " type
of installation, from which it will be seen that three totally-

enclosed dynamos di'iven by du'ect-coupled impellers are

mounted upon a crossbar fitted with a vane and a swivel head,
and are supported by a vertical tube sunk in the ground. The
output from a single installation with a strong breeze is 60
watts, or 600 watt-hours for a run of 10 hours, which is about
the average daily consumption of a small electric lighting in-

stallation. The output can, of course, be increased by the

provision of more than one installation of wind dynamos. The
apparatus is entirely automatic in its action, and has given
satisfaction in actual operation.
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The Direction of Rotation of A.C. Motors.

Tu reply to the questions of " Inquirer " in your issue of

March 25th. if the motor under consideration is near the alter-

nator the direction of rotation is not a difficult job to ascertain,

but if the power supply is received from a supply comiiany,
the large amount of " tracing <iut " engendered sclddin

admits of the following method being attempted. It is usually

Fig. 1. Fia. 2.

much simpler to remove the belt or, if conditions permit, to

take the motor off the bedplate in the case of gear and direct

drives.

It is necessary, in finding the direction of rotation of an
induction motor, to know which phase, at the motor, attains

its maximum value first, which second, and which third-

If we assume this to be in the order A. B. and C at the

alternator, phase A, in slot A (fig. 1) first comes under the

influence of the north pole, and therefore is the leading

phase, followed by B and C pha.ses, and since B phase is

reversed, in both alternator and motor, the wave form in

the motor is represented by A, B, C, in fig. 2. The wave
form in the line is represented by A. B,. C; X is the
resultant of the waves A, B. C. and represents the magnetis-
ing wave.

If, in the motor, we represent the slots A, B, C (fig. 3) as

three norths, and A,, Bi, Oj, as three souths, since A phase ia

the first to reach the maximum value it will be the first

to reverse its polarity, and will moye the pole forward one
pole phase, in this case one slot as shown in fig. 4. So that
when all the phases have reversed twice and completed one

"knsj~knAnancji^urur

Fig. 3.

Fig. 4.

Fig. 5.

nln^nlninlr^i^jiIrtrLT

period, the field will have advanced one pair of poles iu the

direction of the arrow (fig. 5).

Reversing an alternator would alter the sequence of phases
from A, B, C. to C, B, A. and would be similar in effect to

reversing the phases A and C. and would reverse the direction

of rotation.

Runcorn.
April, 19'2I.

S. S. Pilgram.

Gold for Notes.

In your article " Currency and Banking," in your current

issue, you imply that Mr. \Mlliams was wrong in stating that

one may present a note at the Bank (of England) and demand
gold. Mr. Williams, in my opinion, was quite right, for the

Act of Parhament says that a Treasury note may be presented

to the Bank of England, which must pay in gold on demand.
Of course, what this Act gave with the right hand it took

away with the left, for another clause said that gold must
not be exported or melted down, thus annulling any advantage
to be derived from having gold in one's possession instead

of Treasury notes.

London. " ^- Onslow.

Apra 21 sf, 1921.

LTcchiiically, our correspondent is quite 'correct; as he

admits, however, the free exchange of notes for gold is not

now practicable.—Eds. Elec. Ruv.]

Rotary Converter in Parallel with Steam Sets.

I .should be pleased to hear the views of other engineers

on the following.

At our generating station we have a rotary converter which
runs in parallel with steam plant, generating direct cm'rent.

the rotary, of course, running a.c. to d.c. On several occa-

sions when I have taken the rotary off load (as a rule 1 trip

her out while she is doing about 40 kW). I have noticed the

steam practically fly up, this with the steam sets taking the

extra load which the rotary has dropped. It does not always

happen. I should be pleased to know if anyone else has
cxpcricueed a like thing.

Super Tension.
April 22n<?, 1921.

Wiring Ferro=concrete Factories.

If Mr. Purday were entrusted with the wiring of a ferro-

concrete factory, according to his ideals heavy gauge weldless

screwed tubing would be installed—that is. if there were any
risk of fire. Suppose there was a tire; does he mean to say

his screwed tube would emerge unscathed'.' I also work in

an industry with considerable fire risk; I have experienced

a fire, and after the fire my weldless tube and V.I.R. wire

were, alas ! no more. So why burn costly screwed tube

and V.I.R. wire, when C.T.S. burns just as well, but costs

considerably less?

I contend that C.T.S. is one of the cheapest systems of

wiring, and is a sound lasting job if properly installed.

Mr. Harry Rogers will no doubt accept my statement that

C.T.S. was not intended for underground work, owing to

its not being mechanically protected. " Inquirer," in the

first in.stance, stated that he thought C.T.S. "rather too un-

protected." The Murlingham Electric Co. can vouch for

it in water, steam, heat, and intense cold, so now there only

remains the case of someone attacking it with a hammer and
chisel ; C.T.S. will not stand that, neither will screwed tube.

As the Editors remark that the question under discussion

is the best method of wiring ferro-concrete factories, I plump'

for C.T.S. : if properly used, it ranks as a good, cheap, neat,

reliable job.
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Of course, lots of persons are prejudiced against C.T.S..
because they have never had any experience with it. If Mr.
Purday has not had any, or not much, experience with C.T.S.,
he is not giving it the fair play, of which he appeairs quite
enamoured.

April 18th. 1921. Two.Phase.

The Training of Kinema Operators.

With reference to " Electrician U|)crator's " letter in your
publication this week, 1 should lie ;,'i-eatly obliged if he could
give ine the name of the trade journal which, he states, runs
tests and oilers certificates to operators.

I quite agree with his letter, as 1 myself have come across
two or three operators in this town who could not even wire
a two-way switch and light. I may add that in a large town
like this it was impossible to obtain any book on operating,
but I eventually obtained one through the agency of the
Caxton Publishing Co.. i.e., " Motion I'icture Operation," and
I find it a thoroughly reliable book, giving the theory and
the practical side of operating; although not an operator
myself. I should advise all operators to obtain one.

Bristol. L. H. Edwards.
April 'Zird, 1921.

The Building Trades' Exhibition.

I am glad to see that you take serious notice of the un-
businesslike apathy of the electrical fraternity. It would
be well if you could devote the same amount of space every
week to this subject, if only for the purpose of " rubbing
it in." The attitude of the Institution and the Trade Asso-
ciation in this matter seems to me to be unaccountable,
except for the fact that knowing the electrical fraternity as

1 do, one can hardly be surprised at anything in this direction.

Some time ago a teeble eHort was made in the liii'eitinn you
name. I believe that an Association of the SupjiIn ( 'ninjKiiiies

did start some sort of system of making a conilnncd ixhilut
from various manufacturers, with a surprisingly good result.

After going on for a short time, I presume the thing collapsed
from sheer ennui, for I have never heard any more about it.

I can quite understand that separate exhibits, especially

on the scale that is necessary, would be at present too
great a strain on the financial resources of many of us to

warrant continual individual exhibits, but the idea of a
collective electrical exhibit is so splendid, and so simple, that
it seems a great pity that the effort which was begun, and
which was so successful, should have been allowed to lapse.

A combined exhibit offers so many advantages. In the first

place, the cost and trouble to the exhibitor is reduced to a
minimum, whereas the interest to the public is enhanced many
times. After all. the public that goes to an exhibition cannot
or will not be bothered to go into the details of each stand
or exhibit, but if a collective group of some hundreds of

interesting electrical goods and appliances of every variety
are brought together in one spot, then the public will be
interested in the exhibit as a whole.

It is possible that the collective exhibit idea was dropped
because the expense was too much for the Association that
promott-d it. for, if I remember rightly, no charge was
made to the exhibitors—but why not make a charge? An
exhibitor would be only too pleased to pay a nominal amount,
and many of these amounts together would undoubtedly pay
the whole expense of the exhibit. If you can do anything to
" ginger up " the A.ssociation, which appears to be hibernat-
ing at the pre.sent time, you will have done a service to us
all. and not least to

—

London. Gassed.

Aprii '2Sth, 1921.

[We are inclined to think that the BritLsh electrical in-

dustry wants shaking up with regard to exhibitions. Some
years ago certain firms objected to exhibiting at various shows,
because the profits would find their w'ay into the pockets
of private parties. Nowadays we neither organi.^r exlnlntiniis
keeping a hold on the profits, nor do we hr;iitil\ .'-iiiiinn t

other people's propositions; and the industry Io.m's the I.eiK'lit

of the magnificent publicity that exhibitions afford. We have
repeatedly advocated the holding of local electrical exhibi-
tions; of central co-operative displays where the public can
make their- nun cliniic of elc<(i ical domestic appliances; and
of big exliiliitidiis ivpiiMiit.iiiw of the majority of the in-

dustry. Uriiiciiilieniit; iii:in\ local and large-scale successes
of the past, and having seen the interest evinced by the
public in many trade exhibitions during the last year or so.

we cannot help feeling that, in some electrical centre or other
there is an inexcusable apathy which blocks the way. As
announced a fortnight ago in our pages, manufacturers have
not of late been prohibited from taking part in exhibitions
by their B.E.A.M.A. under.standings ; but unhappily the
lifting iif the embargo does not appear to have released a flood

of exhibition enterprise on the part of members, nor is there
any great courting of such publicity on the part of non-
members. Granted that times are trying—that uncertainty
handicaps us all; but trying times increase the fertility of

the soil in which electrical li.ibits, :ind therefore electrical

developments, grow ; and ho\\e\<'f iiiireitain we may feel about
some things, there is no doubt abimt the vast progress that
electrical applications must make if we blow the trumpet loud
and long enough.—Bos. Elko. Rev.]

Water-tube Boilers.

With reference to Mr. Cauthery's article in the Review
dated Apnl 1st. he gives a remedy for excessive density,

namely, ' Keep down density by sufficient blowing down."
With a water-tube boiler this would be very bad practice,

because the water blown out has already deposited its scale,

and extra feed water has to be pumjjed in which contains
scale-forming salts. The proper method is to allow the density
to rise to the maximum of 2/y2nd8, and then empty the boiler

completely. He Mr. Porter's letter in the Review dated
the 15th inst., I do not agree that the limit of 2/a2nd8 is exces-
sive, for the reason stated above, and with a leaky condenser,
it would be highly dangerous to keep as low a density as

one-quarter of l/32nd, because of the amount of scale which
would be deposited on the bottom row-s of tuljes. My experi-

ence of boiler insurance companies is that they cannol lay

much stress on " densities." otherwise they would sec that
every boiler was fitted with a salinometer cock on the lowest
part of the boiler, or as near the bottom row of tubes as

possible. The usual method of obtaining a sample of water
IS through the drain cock of the water gauge mountings, at

tlie risk of getting one's eye knocked out by the gauge glass

bursting, and then not getting a correct density reading,
because the density is always less in the top drum than in

the bottom row of tubes. Of course " density " always in-

dicates abnormal conditions, and in an up-to-date power
station with a good water-softening plant the cause can
quickly be found.

Glasgow. A. Murray.

April mh. 1921.

Telephone Cables for Power Schemes.

The writer of the article on " Telephone Cables for use in
Power Schemes," m your issue of April 18th, has hardly given
a fair comparison between the three types of cable. Although
a cable with solid impregnated paper insulation costs more
than a dry-core cable, the additional cost is only about 3U per
cent, greater, and not two or three times as great, as stated
by the writer. Although the cable is a miniature power cable,

it need not have more than half the thickness of insulation
specified by the British Engineering Standards Association for
low-pressure cables, and with this value will still have a higher
factor of safety than cables of types (1) and (2). The trans-
mission distances also are somewhat understated; for dry-core
cable good commercial speech is possible over the following
distances, even when instruments and terminal losses are
allowed for.

Dry core. Solid impregnated.
. 10 lb. Conductors. 12.5 Miles. 7 Miles.

20 lb. „ 18 ,, 10 „
401b. ,. 26 .. 15 ..

70 lb. „ -61
,, 21 .,

KWlb. ,. 45 ,, 25 .,

T. N. Riley, M.Sc., A.M.I.E.E.,
Cable Engineering Department,

London. Western Electric Co., Ltd.
.Ipril 2.5;//, 1921.

A Peculiar Phenomenon.

I have been interested in the recent correspondence re-

garding electrostatic phenomena, and the following experi-
ments which 1 carried out .some years ago may help to form
the basis of a theory.

During my apprenticeship, much of my spare time w'as
utilised in making electrical apparatus, among them a Wims-
liurst machine, and I found when gra.sping an electric lamp in
my hand by the lower or pip end, that the lamp absorbed a
charge of electricity when the cap was presented to the
discharging rods of the machine. This continued until I
received a sharp shock through a spark jumping from the
(np to my thumb, and I immediately concluded that the
iiiin|Hinent parts of a Leyden jar were present, and later I
tl ised it as follows:—
The glass of the bulb formed the insulating medium between

two conductors, and my hand formed the outer coating. It is

well known that electricity will pass through a vacuum, and
I concluded that the charge passed into the bulb through
the connecting wires to the filament, thence the particles of

electricity passed through the vacuum and were distributed
over the inner surface of the glass according to the position
of my hand. Thus if the cap had been held near the positive

electrode of the Wimshurst machine, a positive charge would
pass into the inner surface of the glass, and be held there by
the induced negative electricity under my hand. This would
continue until the potential was great enough for the charge
to jump the space between the cap and the outer coating.

This happened sometimes with as much as two inches betw-een

my hand and the cap. This, of course, would only happen
whcic tbi'iv was within the bulb a vacuum or some gas which
cciiiductecl electricity, and it W'ould be immaterial whether
the lilanient was broken or not.

It is also well known that certain rays are emitted when
electricity passes through a vacuum, notably in the X-ray
tube, where green rays are given off at the same time as the

N-rays. If this experiment were carried out in daylight
[rrobably these green rays would appear to be grey, as men-
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tioned by one of your correspondents. While charging both
carbon and metal-tilament lamps, I observed these rays com-
ing from various parts within the bulb, and when it was away
from the machine and the bulb turned over and over in the

hand the charge was released from various parts of the inner
surface of the glass, again passing through the vacuum and
giving off green rays, thence it passed through the connecting
wires to the cap and diffused into the atmosphere. I have
often heard of machine belts becoming electrified, probably

due to the slight slip on the pulley. This electricity could

easily be collected into a vacuum lamp throtigh the projecting

pins on the .side of the cap or even through the contact pieces

on the top.

Aberdeen. ^^^- ^- ^^"&-

. April 23rd, 1921.

LEGAL,

Sevenoaks and District Electricity Co., Ltd.
Reduction of Capital.

In the Chancery Division on April 19th, Mr. Justice Russell

had before him the petition of this company for sanction

to reduce its capital.

Mr. Gordon, for the company, said his capital was £40,000,

divided into the same number of £1 shares, only half of which

had been issued. The scheme was to reduce the shares that

had been issued from £i to 10s. each. The petition was
before Mr. Justice Sargant, he said, on the previous Tuesday,
and he expressed his approval of it except on one point.

This related to 15 shares held by three persons who were in

arrears with their calls. That difficulty had now been got

over by the directors having forfeited the shares, and having
sold them to a purchaser for the remaining money required
to make them fully paid up.

His LoRD.SHip asked counsel to mention the matter to Mr.
Justice Sargant.
This Mr. Gurdoii did, and his Lordship gave his sanction

as asked.

Hampton & Sons, Ltd., v. Monroe.

In the Official Referee's Court, on April 23rd, Mr. Edward
Pollock continued the hearing of an action which had occupied

several days, in which Messrs. Hampton & Sons. Ltd., decora-
tors, builders, and electrical engineers, of Pall Mall, sought
to recover from Mr. G. H. Munroe and his wife the balance
of an account of £7,000 for repairing, decorating, and electri-

cally fitting their house, " Chessington Place," Chessington,
near Luton. The work, it was said, included electrical fittings

of an expensive character, including an electric bath.
Mr. Colam, K.C. appearing for the plaintiff's, said that the

house upon which the plaintiffs had done the work was the
property of Mrs. Munroe, and she called in August at
plaintiffs' place in Pall Mall and said she wanted a lot of
work done at her house at Chessington. The outcome of

the conversation was that one or two of plaintiffs' staff visited
the house with her, and estimates were from time to time
subsequently prepared. There were altogether about 80 esti-

mates, and the gross amount involved in those estimates
was something over £7,000. But the whole of the work was
not done because the defendants did not comply with the
terms of the contract under which they undertook to pay
80 per cent, of the cost as the work proceeded. Tliis they
neglected to do. and the plaintiffs discontinued the work and
claimed the full amount of ihe contract, less the cost of the
work which had been left undone. One of the main questions
to be decided, said counsel, was whether the husband or the
wife was resiwnsible. The husband was anxious to take the
responsibiHty, asserting that he ordered the things. Then
in their defence they said there was a contract for a lump
sum. and that as plaintiffs had di.scharged themselves they
could not claim anything. But there was in the contract a
special note that the estimates were given subject to labour
fluctuations and another to the effect that 80 per cent, of the
charges should be paid as the work proceeded, and that
defendants had failed to pav. If tho.se defences failed the
question would resolve itself into a matter of detail which
would occupy a considerable amount of time. The plaintiffs
had received £1,000 on account, but promises made of further
payments had been without result. Plaintiffs were entitled
to charge the increase in the amount of wages paid which
came to £10,5. They also claimed £732 for extra work done
and £132 for things which defendants would not allow them
to take away from the joli—materials and appliances for the
work. Plaintiffs further said thev were entitled to loss of
profit on the_ item.'? commenced but which thev were not
ajlowed to finish. The first estimate was accepted on August
12th, and men were .sent down to start the work at once; but
it turned out that defendants had not proper legal possession,
and the men. in consequence, had to be taken away again.
As a matter of fact plaintiffs did not get defendants' order to

do the work until October. As to who was liable, counsel
said that the estimates were prepared for Mrs. Munroe,
although her husband occasionally gave directions, and
although discussions took place from time to time it was
never suggested that Mrs. Munroe was not responsible.
A great deal of evidence, occupying several days, was taken,

largely in relation to the ownership of the house, and the
directions given by the husband or the wife for the work
required.

Mr. Herbert Symons, electrical engineer employed by the
plaintiff firm, gave evidence as to the electrical installation,
explaining in detail all that had been done at the house.
He said that the total amount of the estimate for the whole
of the installation was £1,09G, which included generating
plant, engine, and fittings, and of that sum £149 was for the
accumulator. The whole of the electrical work was not com-
pleted, and allowance had been made in the account for work
which was left undone, amounting to £180 Ss. The switch-
board was supplied, but not connected up.
The hearing was adjourned for a fortnight in order that

the Official Referee might himself take the evidence of an
absent witness.

Unsdccessfol Prosecution at Cape Town.

The Cape Town municipality has lately prosecuted two rate-
payers (one being a town councillorl for fraudulently using
electrical energy. The facts in each case were identical

—

the premises had been wired, but as no notice of completion
had been given to the Electric Light Department the meters
had not been fixed. The consumers' leads had. however, been
connected to the municipality's wires without the knowledge
nf the department, and light had been used. In each case
the magistrate decided that the municipality had not proved
" fraud," and decided in favour of the defendants.

Workmen's Compen.'3ation Claim,

In the Mayor's and City of London Court, on April 18th'.

the case of Portugal v. Grayson was mentioned under the
Workmen's Compensation Act in which a claim was made
bv Mr.i. Sarah Portucal, 111. Cazenove Road. Clapton, against
H. & C. Grayson, Ltd.. ship repairers. 37. Gracechnrch Street.
E.C., to recover compensation for the death of Harry Isaac
Portugal, electrician in the defendant company's service,
who met his death as the result of an accident on .Tune 22nd.
^9^!^. at Liverpool, when he fell down the hold of the ship on
which he was working. His w.nges had been £4 10.g. a week,
and he did private work as well. The claim was for £.300.

Mr, Dale, coimsel for the apnlicnnt, said he appeared for
the mother and daughter of the deceased. The employers
had paid £1-50 in settlement which the applicants were willing
in accent. The widow was not a dependant, she having been
divorced according to .Tewish law, and now livins in America.
She had formallv renounced anv claim she might have had.
Judge Jackson approved of the settlement.

H.1CKNEY Borough Council Summoned.

The case referred to on p. 513 of our issue of April 22nd,
came on at the North London Police Court on Tuesday. The
Council, it will be remembered, failed to give supply to cer-

tain premises because the installation had been carried out by
a small master man. who did the work himself and was not a
member of the Trade Union. Mr. Forbes Lancaster said ha
would consider his judgment.

Restricted Lighting.

At Tx-eds Police Court, last week. Charles Landev and
William Hall, shopkeepers, were charged with committing s
breach of the Emergencv Powers Act by using lights for
display or advertisement during the period of lightins restric-

tion consequent on the coal stoppage. In the case of Landey
it was stated bv the police that he had three electric lights
in use and had been warned .an hour before, when he had put
the lights out. His defence was that he nut them on again
to let a customer see an article in the window. He was fined
40s.. or 14 davs' imprisonment. In the case of Hall, it was
stated that his lights had been extinguished by order of a
policeman, and that he turned them on again when the
policeman had walked 50 yards away. Hall sent an assistant

to the Court, but the magistrates sent him back with the
message flint Hnll himself must appear.

Manchester Contractor Fined.

At Manchester City Police Court. Henry Hayhurst, electrical

contractor. 413. Bury New Road, Higher Broughton, was fined

£2 for unlawfully connecting an installation to the Corporation
supply in contravention of their regulations. An inspector
from the electricity department found the wires connected to
the service-boxes when visiting the premises to inspect and
test the installation.

—

Manchester Guardian.

B
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BUSINESS NOTES.

Bankruptcy Proceedings.—John Jones & John Richard
Jones, tradinjr as J. Jones & Son, 7, Chapel Street, Penzance.
Cornwall, electrical engineers.—The adjourned public examination
of these debtors was held recently at the Town Hall, Truro. The
elder partner stated that he came to Penzanca about 16 years ago,

and commenced business on his own two years &go. His capital

then amounted to £1,900. According to the statement of affairs,

the liabilities were returned at £1.040, while the assets were
estimated to realise £776, leaving a deficiency of £26t. The
debtors attributed their failure to the illness of the senior partner,

his wife and daughter, pressure by creditors, and depreciation of

stock. After the junior partner had been questioned regarding

the business, the examination was closed.

H. Doyle (Accessories Supply Co.), factor in electrical acces-

sories, 56, Hardman Street, Deansgate, Manchester.—Receiving
order made April 18th, on debtor's own petition.

W. Hbdgecox, electrical engineer, 33, North Road, and 121,

Salop Street, Wolverhampton.—Receiving order made April 20th,

on debtor's own petition.

Ernest Albbbt Goodings, trading as Goodings & Son, The
Grove, Watlington Street, Reading, motor and electrical engineer.

—The public examination of this debtor was held recently at the

Assize Courts, Reading. According to the statement of affairs, the

gross liabilities amounted to £290, of which £289 was expected to

rank for dividend, against assets £4 16s. 2d., or a deficiency of

£284. Debtor stated that he commenced business without capital

at "The Paddock." Staines, in 1911. The examination was
adjourned.

Company Llquidatlons.^THE Semaphohe Engin-
EERINC; Co.. Ltd., Advance Works, Jews Road, Wandsworth,
London, S.W.—A meeting of the creditors of the above was held
recently at the Institute of Chartered Accountants, Moorgate
Street, E.G., when it was reported that the compmy had gone into
voluntary liquidation, and Mr. H. W. McLaren had been
appointed to act as the liquidator. According to the statement
of affairs submitted, the liabilities amounted to £.5,103. The
assets were estimated to realise £4,316, from which had to be
deducted £.5.59 for preferential claims, leaving net assets of £3,758,
or a deficiency of £1,345. The assets were as follows :—Cash in

hand and at bank, £98 ; bills receivable, £88 ; book debts, £917,
estimated to realise £430 ; stock at cost, £936, expected to produce
£300; plant and machinery at cost, £4,484, valued at £1,200;
motor van at cost, £502, expected to produce £250 ; and lease of
premises, £2,000. The company was formed at the end of 1915
with a nominal capital of £6,000, and was engaged for a time on
munition work for the Government, and made satisfactory profits.

Subsequently experimental work was carried out, and there was a
loss, finally the company turned its attention to the production
of all kinds of electrical goods, which necessitated the installation
of special machinery. The liabilities included about £2,900 due
to the directors of the company. The premises at Wandsworth
were large and well equipped, and an offer of £6,000 had been
received for the Ipremises and lease. There was a contingent
liability in respect of income-tax, but it was pointed out that it

would probably be the subject of a set-off against a claim for the
repayment of Excess Profits Duty.
A suggestion waa made for the appointment of a joint liquidator,

but this was not agreed to, and eventually it was decided to
confirm the voluntary liquidation, with the liquidator appointed by
the company.
Record Enoinebbing Co., Ltd.—We are informed by this

company, of Tutbury, Burton-on-Trent, that owing to the large
demand for " Silent Record " engines, " Record " steam traps, and
other goods that they manufacture, they have gone into voluntary
liquidation with a view to reconstructing as a much larger com-
pany to enable them to meet their demands. We are also informed
that the whole of the additional share capital is taken up by the
present holders and their associates.

Dissolntlons of Partnership.—Pendlehury, Sugden
AND Co , electrical engineers. General Street, Blackpool.—Messrs.
S. Pendlebury. S. Sugden, and W. Northrop have dissolved
partnership. Debts will be attended to by Messrs. Sugden and
Pendlebury, who will continue the business.
Wager & Coller, electrical engineers, 108, St. Benedicts Road,

Small Heath, Birmingham.—Messrs. A. J. Wager and E. W. Coller
have dissolved partnership. Debts will be attended to by Mr.
Wager, who will continue the business.

Trade Announcements.—The electrical engineering and
contracting business, formerly carried on under the name of Guy
V. Laycock, Cloth Hall Street, Huddersfield, is now incorported aa
a private limited company, under the title of Gdy V. Laycock,
Ltd., at the same addres?. The business is now under the manage-
ment of Mr. H. P. Ripley, who for the last 151 years has been
chief of the electrical depirtment of Messrs. Thos. Broadbent and
Sons, Ltd., of Huddersfield.
Mb. M. T. Pickstone, who was for many years connected with

Messrs. Bruce Peebles & Co., Edinburgh, and who has since been
engaged in pneumatic engineering, has now joined the Progrejsive
Engineering Co., Ltd., of Leicester, with a view to taking over the
development of the fan side of their business.
Mb. Edward P. Prior has removed from King Street to Gibson's

Buildings, Mill Street, Belfaat,

The Government having given up possession of their premises
at Millbank House, Messrs. I. A. Timmis & Son re-occupied the=e
as from Monday last. Communications should therefore be
addressed as follows in future :—Millbank House (2, Wood Street),

Westminster Abbey, London, S.W. 1.

Catalogoes and Lists.

—

Messrs. Ward & Goldstone.
Ltd., Frederick Road, Pendleton, Manchester.—An illnstrated and
priced pamphlet dealing with the " Dimla " switch for reducing
the intensity of automobile headlights.

Messrs. Hindle, Son & Co., Union Engineering Works,
llaslingden. Lanes.—An illustrated pamphlet describing patent
electric baling presses.

Messrs. Marconi's Wireless Telegraph Co., Ltd,, Marconi
House, Strand, W.C. 2.— Six well-illustrated descriptive pamphlets :

—L. 111/3, Aircraft wireless telephone transmitter, type A.D. 1
;

L. 126/3, Combined aircraft transmitter and receiver, type A.D. 2
;

L. 135/3, Aircraft receiver, type A.D. 3 ; L. 170. IJ-kW continuous-
wave transmitter sets, types M.C. 1 and M.C. ; L. 173, 3-kW con-
tinuous wave set tor telegraphy ; and L. 175, Marconi 6-kW
continuous-wave transmitter set for telegraphy.
The General Electric Co., Ltd., Magnet House, Kingsway,

W C. 2.—Installation Leaflet No. P. 2,463. This publication gives
a number of illustrations, and an exhaustive description of a gas
engine generating set installed in a large country residence.

Metropolitan-Vickers Electrical Co., Ltd., 20, Brazennose
Street, Manchester.—Instruction Book .5,370/1, giving very full

and illustrated details of the installation, working and care of

power transformers.

Messrs. Herhert Morris, Ltd., Loughborough, Leicestershire.

—An illustrated folder dealing with elevating trucks and showing
various applications.

Callender's Cable and Construction Co., Ltd., Hamilton
House, Victoria Embankment, EC 4.—Illustrated descriptive

booklets describing the use of screened pilot cable for the Merz-
Price feeder protective system, and "Kaleoore" cible for auto-

matic protective gear.

The Swift Electrical, Ltd., 6, Cork Street, Old Bond Street,

W. 1.—Three postcards giving illustrations and prices of '' Z" typo
ironclad switch and fuse-gear.

Messrs. Austin Walters & Son, Gaythorns Electric Works,
Manchester.—An Uluatrated circular dealing with tandem resist-

ances, dimmers, and other types of resistances, &c.

The Cambridge and Paul Instrument Co.. Ltd.,

45, Grosvenor Place, S.W. 1.—List No. 160— " Cambridge Unipivot
Instruments for Direct Current," giving very full d:tail8 and
illustrations of various types of instruments, standard shunts, ko.

List No. 164
—' Cimbridge Testing Seta," illustrating and desaribiag

portable seta, fault localisers, cipac'.ty test sets, rail band testing

sets, &c.

Private Meeting,

—

Samuel Horace Dougherty, trading

as the Mersey Electric Co., 106, Kensington, Liverpool, and 53,

Warren Road, Southport.—A meeting of the creditors of the above

waa held last week, when a statement of aSaira was presented

which had been prepared by Messrs. T. Theodore Rogers, Bowler
and Co., chartered accountants, 30, North John Street, Liverpool.

The liabilities amounted to £1,135, while the assets were estimated

to realise £633. After allowing £73 for preferential claims, the

assets were estimated to realise £559, or a deficiency of £576. The
assets comprised stoek at cost £565; book debts, £41 ; estimated

to produce £3.5 ; fixtures, fittings and utensils, £30 ; and surplus

from fully-secured creditors, £3. In a circular which they have
issued, the aocouatants state that " the two principal trade creditors

were present at the meeting. These were the General Electric Co.,

Ltd., £2 26. and the General Engineering Co,, Ltd., £185. . . . The
preferential creditors include £60 for wages, and £13 for rent. . . .

At the meeting it was found that the General Electric Co.'a claim

was £48 more than was given to us by the debtor, and the liabilities

therefore want increasing by this amount. . . . After full dis-

cussion at the meeting, the two principal creditors stated that they

would prefer the matter dealt with in bankruptcy. We have, how-
ever, had a further interview with the debtor to-day, and he is very

anxious if possible to continue the business, and is writing up to

some solicitor friend in Glasgow to-night with full particulars to

ask if he cin come to his assistance in order that he may make an

offer to his creditors. We endeavoured to get the petitioning

creditors to hold their hand while this communication was going

forward, but their solicitor was ot opinion the petition had

better go on the file at once, and that if we were able to show
them that there waa a prospect of an offer, then the pstition

should be adjourned to enable us to formulate the offer to the

creditors, and if accepted, the patition could be withdrawn. We
think you will agree it is in the interests of the creditors that all

efforts should be made to get a fair offer, as if the case goes into

bankruptcy, it can only result in a very small dividend."

Patent Application.— Mr. J. Carpentier has made
application for restoration of Patent No. 19,102, of 1910, for an
" Improved transmitter for transmitting telegrams composed in

perforations on a band by the Baudot system."

Inqalrles.—The maker's name and address are asked for

in respect of the following items :—" Type HN3O0"d.c. 30-kW
generator, 110 volts ; an electric egg tester ;

" Plnton " insulating

material ;
" Perry " (or " Parry ") electric pnmp.
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Social Events.—Messrs. Rawlinqs Bros., Ltd., of

South Kensington, Held their first annual social after the war at

the Kensington Town Hall on April 19th, between 300 and 400

employes and their friends were present. Mr. W. K. Rawlings,

one of the joint manag:inpr directors, eaid that he and his brother,

John Joseph, started in business in Kensington 35 years ago as

general engineers, following immediately with the electrical busi-

ness, and they were practically the first to start electrical contract-

ing in Kensington. With the advent of the motor car, they started

many garages in London. In 1900, in order to meet the expansion

of the business, they became a limited company, and added further

new departments. Two years ago they took over premises in

Gloucester Road, where the head offices are now situated. The
Rawlplug, which was invented by Mr. J. J. Rawlings, is manu-
factured by a separate company with a factory at Lewisham.
Mr. W. R. Rawlings mentioned there were 23 employes now with

'the company who had been with thpm upwards of 20 years, some
going back beyond 30 years. The directors marked their apprecia-

tion by presenting to each a gold compass pendant. A number of

employes have invested loans amounting to £1,000, for which the

company pays H per cent, interest, and it is expected that the rate

will be increased to 10 per cent. It was announced that Messrs.

J. J. and W. K. "Rawlings personally desired to commemorate the

occasion by giving 700 fully-paid ordinary shares of £1 each in

Rawlings Bros., Ltd., to the old employes, £100 each to the three

oldest employes, and £100 each to four other employes, who were
selected by ballot. A fine programme of music and song, recitals

and ventriloquial vagaries contributed to the success of the

gathering.

Japanese Electrical Dnmplng In Aastralia.—We quote

the following interesting note from the Melbourne Age for

February 28th :—

"The report published in these columns a few days ago
indicating that an organised effort was being made by Japanese
manufacturers to ' dump ' goods on the Australian markets is

supported by vendors of electrical fittings. It is alleged that the

dumping scheme has been particularly successful in regard to

electric lamp-holders, and a claim is made by Australian manu-
facturers of these articles that the duty should be increased from
the present rate of 40 per cent, in order to defeat the move. A
favourite plan adopted by the Japanese, it is stated, is to duplicate

the orders for fittings, and S5 flooi the market. As a result the

holders of local manufacture, which are acknowledged to be
superior to the Japanese goods, are practically unsaleable, and an
industry promising employment to several hundreds of Australians
may have to be abandoned, unless effective protection be affjrded it.

It is contended that, while Australian manufacturers have to pay
16s. a day wages, and the Japanese only -ts., the 40 per cent, duty
is not an adequate protection against Oriental competition.

Instances of this character have been reported frequently in the

last few months, aad it will be necessary for the Minister and his

officers to keep a watchful eye on trade developments if the

acknowledged evil of ' dumping ' is to be suppressed."

Sonth African Electrical Supplies.—The S. A. Mining
iind JSiiijineei-ing Journal, in its issue for April 2nd, says that
trading is quite good in electrical wares, fair orders coming in

from the country districts in addition to the local requirements.
Pricjs remain unchanged. The demand for half-watt lamps
continues, but stocks of these are very slow in arriving ; otherwise
materials are coming to hand satisfactorily.

The Budget,—In concluding his speech ou behalf of the
Chancellor of the Exchequer (Sir R. Home), Mr. Austin Chamber-
lain reviewed the achievements of the past two years in connection
with the restoration of credit, in the following terms :

—

" We have reestablished Treasury control, necessarily abandoned
during the war. We have ceased to borrow, we have begun to

repay debt, the deficit of the first year has been converted into a
surplus, and the foundations have been laid for a steady recovery
when industrial disputes are laid to rest and trade can begin a new
revival. Finally, we have wiped off a large pait of our foreign
debt, we have restored our international credit, and we have made
it clear to those who doubted our capacity or our will that we
can hold, and shall hold, for this country and this City their proud
po3ition as the premier financial centre of the world."

Electric Company^'s Offices Raided.—An official Dublin
Castle report states that the offices of the Kerry Electric Supply
Co., KQlamey. were raided by armed men, who held up the staff

and carried off three miles of electric wire, three testing instru-

ments, a mile of flexible cord, and tools and insulating tape.

Metropolitan-Vickers in Belginm,—The Metropolitan-
Vickers, Societe AnoDyme, with a capital of 1,000,000 fr., has been
established at Brussels (51, Rue des Colonies), for the carrying out
of all operations relating to the trade and industry of electrical

material and machinery.

Industrial Councils.—The District Council (No. 2) for
the electricity supply industry at its monthly meeting at Leeds, on
April 13th, decided that the two representatives from each elec-
tricity undertaking and Trade Union in the area should be invited
to the annual meeting to be held at Leeds on May 11th, when the
election of the Council will take place. There are 18 candidates
for the 12 seats on the employers' side of the Council.

Book Notices.—The Journal of the American Institute

of Electrical Engineers, Vol. XL, No. 4, AprQ, 1921. New York :

The Institute.—In addition to reports of proceedings at meetings
of the Institute and kindred societies, a number of valuable papers
are embodied in this issue. Among these are a description of the
Duquesne Light Co.'s 300,000-kW Colfax power station; "The
Frequency Problem in the Steel Industry "

;
" Longitudinal and

Transverse Heat Flow in Slot-wound Armature Coils," &;c.

"Management." By J. Lee. Pp. viii + 126. London: Sir I.

Pitman & Sons, Ltd. Price 58. net.

" Elements of Illuminating Engineering." By A. P. Trotter.
Pp. xii -I- 104, 63 figs. London: Sir I. Pitman & Song, Ltd.
Price 2s. 6d. net.

" The Henley Telegraph." Vol. I, No. 5, March, 1921. (32 pp.)—This number of Mesera. Henley's house organ contains the usual
interesting notes, articles and verse. Mr. H. R. Kempe contributes
some recollection of the founder of the firm, and Mr. J. Hall gives
some information regarding deep-sea soundings for cable laying.

" Dynamo and Motor Attendants and their Machines." By Frank
Broadbent, M.I.E.E. (Tenth edition.) Pp.214; 107 figs. London:
S. Rentell & Co., Ltd. Price 4s. 6d. net.—The preface to this
edition of a well-known manual state? that the chief revisions are
in connection with the permissible temperature limits of dynamos
and motors and the method of reversing induction motors. As a
popular handbook for the us? of the readers named in the title,

this work would be hard to beat : it is a mine of practical infor-

mation regarding the principles and operation of the machines,
their applications, their weaknesses, the troubles that arise and
their remedies. It deals also with accessories such as motor
starters, regulators, belts and gearing, and accumulators.

We have received from Messrs. H. K. Lewis & Co., Ltd.,

136, Gower Street, and 24, Gower Place, W.C. l.two supp'ementary
catalogues (price Is.) of medical and ecientifio works in their
circulating library. The price of each book is given, and the lists

cover a very wide field in the many branches of science.

Copper and Lead Prices.—Messrs. F. Smith & Co.
report, April 2!',th :

—"Copper (electrolytic) bars, sheets, wire and
rods and h.c. wire, no change.

"

Messrs. James & Sh.\kespeabe report, April 27th :

—"Copper
bars (best selected), sheet, rod, no change. English pig lead
£22 5s. ; 5s. decrease.

"

Lead.—Messrs. James Forster & Co., reporting on
April 23rd, stated :—" With trade anything like normal, the
question of supplies would be serious, as, with Australian produc-
tion on a very low scale, Mexican mines reported shutting down
and Germany out of the running with the .^0 per cent, tax, we are
left with Spain as out only reliable source of supply. On the other
hand, consumption in this country is anything but good. We
understand that for March the sheet and pipe lead figures are just

over 5,CO0 tons (in October last they were 50 per cent. more), and
the electrical trade demand has fallen off to a similar extent."

Scottish Electrical Trades Dispute.—The Electrical

Contractors' Association of Scotland states, with reference to

reports to the effect that 41 firms in the Clyde area have agreed
not to reduce wages, and that many of these firms belong to the
Employers' Association, that no member of the Association in the
Clyde area iis acting contrary to the recommendations of the
Association. In the Edinburgh district, it states, only three

federated firms have not accepted the recommendation, and it is

incorrect to state, with reference to federated firms, that nine firms

in Edinburgh have signed agreements to pay the old standard rate

of 28. 3d. Several firms are fully staffed at the new rate. and. as a
matter of fact, are passing applicants for work on to other firms.

The number of employes working is now considerable. In Dundee
and Aberdare all federated firms are conforming to the recom-
mendations of the Association. In Dundee the employes of three

firms have returned to work at the new rate of 28. per hour, and
throughout Scotland there is a distinct tendency for men to return

to work at the new rate, and a considerable amount of labour has
recently been obtained. On the whole throughout Scotland, it is

stated, the majority of apprentices have not struck work in support of

the journeymen's demands.

New French Companies,—There has been formed at

Lille (70, Rue Gantois), the Societe Anonyme des Accumulateurs
du Nord, with a capitaLof l,6(iii,00u fr., for the manufacture and
sale of accumulators and electric lamps for the mines.

The Aoieries et Usines Hydro-Electriques de la Sionle (Albert

WehrM et Cie.), has been formed at Bellenane Depsitment of

AUier, with a capital of 4,OCO',000 fr.

Under the style of Stourm et Cie., there has been established at

Paris (19 bis Rue de Boulainvilliers), a company, with a capital of

275,000 fr., to carry out electrical, water, gas, and heating

nstallations.

A Dundee Exhibition-—An interesting exhibition and
demonstration of electrical labour-saving devices attracted

attention last week at the premises of Messrs. Ponsford and
MacHardy, Ltd., when Messrs. Simplex Conduits, Ltd., demon-
strated their " Plexsim Royal " vacuum cleaner, which is up-to-

date from every standpoint. Other popular exhibits were the

"Thor" washing machine, the "Western Electric" sewinp
machine, and the domestic motor.
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Anstraliaa Electrical Manafaclnring i The Qoestloo of
Preference.—FollowinjJ upon the reference to the Sydney
transformer contract in our last issue, ue give below a copy
of a letter written to the Sydney Monihiy lleruld of February
24th by the Lord Mayor of Sydney and the chairman of the
Electric Supply Committee :

—

i

\ye shall be glad if you will publish the following figures,
which give in detail the tender prices for electrical trans-
formers as called for by the City Council specifications 620
and 635 :

—
The English Electric Co. of Australia, Ltd. (local
manufacture) £17.082

Edison Swan Electric Co. (imported) ;fi20',753

British General Electric Co. (imported) £22,104
Alternative (ditto) £21,258
Metropolitan-Vickers Electrical Co., Ltd. (imported) £22!392
Ditto, ditto ('imported) £20,070
Alternative (imported) £19.584
Johnson & Phillips, Ltd. (imported) £23,813
Alternative (ditto) £22,622
.Australian General Electric Co., Ltd. (imported) ... £24.255
Alternative (imported) £18,390
Noyes Bros.. Ltd. (imported) £25,866
Ditto (ditto) £25,866
The following tenders were received on -Tanuary 17th, 1921.

for transformer^, to speoificaticp No. 685:--
Geiieral Trading Co. (local manufacturp). (after-

wards withdrawn) £10.400
Noyes Bros., Ltd. (imported) ... £11,440
Australian General Electric Co. (imported) £12,372
British Electrical Engineering Co. (imported) ... £12.997
Metropolitan-Vickers Electrical Co., Ltd. (imported) £13. .540

Alternative (imported) ...... ..... £12,500
English Electric Co. of Australia. Ltd. (local manu-
facture) ...- £13,700

•Tohn.son & Phillips. Ltd. (imported) £13.800
-Alternative (imported) £13.100
It will be observed that in the first case the local manufac-

turers' price was lowest, but when a second lot of transformers
were called for the importing firms lowered their prices in line

with the local manufacturers' price and even below it. The
lowest tender for imported machinery was sent in by the firm
whose previous tender was actually highest.
There is little need to comment upon these figures, 'fhey

show that the infant industry in Australia will require a

Httle shepherding to prevent it from being crushed by con-
cerns w-hich think they have vested interests in the supply
of such goods.
The City Council wants to buy in the cheapest market,

other things bein.a equal. But it is primarily concerned with
the well-being of its citizens, and we consider that it is better
to give mechanics the opportunity of earning good wages than
to save even 20 per cent, on a tender and spend the money
saved among the jieople of Australia. Our policy is to pat-
ronise and encour.nge Australian industry, if reasonable con-
ditions are offering.

We are, &c..

WM. H. LAMBERT. Lor<f Mayor.
W. HOLDSWORTH.

Chairmnn.
Elrrfrirify Snpply Cnnimiffce.

The Coal Miners' Strike.— Ft is reported from Rome
that owing to the British miners' strike the Italian Govern-
ment has curtailed the supply of coal to private manufacturers.
Gas and electricity undertakings were ordered to reduce
lighting last week, and the train services were to be reduced
on Tuesday last.

F^NES.

—

A number of miners were on trial at Cupar, Fife.

last week, on charges connected with recent disturbances at
the electric pumping station at Milton of Balgonie. when
the boiler fires were drawn, and those working the pumps
ordered to withdraw. The mine manager stated in evidence
that the immediate damage by the stopping of the pumps
was that 12 motors and machines were " drowned." and the
cost averaged £350 each. It would be more than a couple
of months before they got a full start. Sentences ranging
from two months' to fourteen days' imprisonment were passed
on the men.
At Birmingham, on the 22nd inst.. Messrs. Charles Alder.

Ltd.. coal merchants, were fined £25 and costs for selling coal
in greater quantities than one hundredweight.
Glasgow.—In common with the rest of the country, in-

dustrial establishments in the West of Scotland are hard
pressed for the want of fuel. Messrs. Wm. Beardmore & Co..
who employ over 3.000 men at the Parkhead Forge, state
ofiicially that they have no intention of closing down. The
establishment may be compelled to slow down should the
miners' strike be prolonged, but as a large portion of the
works is operated by electricity supplied by the Corporation,
they hope to carrv on for a considerable time. Other large
establishments using electricity are in the same fortunate
position. Street lightinff has been reduced.
NoRTR-E.\ST Co.AST.— Froni Berwick-on-Tweed to the Tees

the continuance of the strike is having serious effects upon
local industry. The cut in the electricity supply by 50 per
cent, has meant that several of the shipyards and engineering
works have had to be closed down temporarily, and a system
of long week-ends has been adopted, the works shutting down

on the Thursday of one week to the Tuesday of the next.
'

The
Sunderland Corporation has restricted the supply to three
days a week, and the Newcastle Electric Suppiy Co., which
serves Newcastle-on-Tyne, is also having to limit its services
to its customers. The tramway services in the district haye
been curtailed, and at Newcastle the reduction amounts to
35 per tent, of the normal cars in use. This drastic reduction
commenced on April 26th.

L.v.NCASHiRE.—1 he tramway services in many towns, includ-
ing Uldham, Stalybridge, and Blackpool, are being suspended
on Sundays. At Burnley cars are being run on Mondays and
Saturdays only, and the Oldham Electricity Committee has
circularised its consumers asking them to economise in the Use
of electricity.

Halifax.—The Tramway Committee cut down the tramway
service practically immediately the coal shortage began in
order to conserve fuel from the first. The Sunday service
was suspended after the first week of the strike, and last
week the Tramway Committee decided that from April 25th
the week-day service should commence an hour later in the
morning and cease half an hour earlier at night.
DoNCASTER.—It was announced last week that if the coal

stoppage continued the electricity supply would probably not
be maintained for more than a further three weeks, as the
fuel supply v\-ould then be exhausted, which would mean
the cessation of both tramway and general electricity supplv.
The Sunday tramway service was suspended on April 24th.
KOTTINQHAM.—The tramway service is to cease at 7.30 p.ra

daily and the Sunday service has been cancelled.
Bradford.—Both electricity and gas departments can carry

on for a few weeks for both power and lighting purposes.
Bolton.—The Corporation gas and electricity undertakings

could probably keep going for another six weeks; electricity
is chiefly used for power purposes in the engineering trade.
HuDDERSKiELD.—The public services of gas and electricity

have coal stocks to serve for some time.
Wolverhampton.—Tlie motor, electrical, and hollow-ware

trades are amongst those hit severely.
London.—Drastic curtailments in electric tramway-car ser

vices are asked for by the Secretary of Mines in a letter to
local authorities impressing on them the necessity of observing
strictly the 50 per cent, restriction in the use of coal. Electrir
power for tramway-car services, it is stated, should forthwith
be reduced by at least 25 per cent, and it is suggested that
services should be suspended wholly or in part during the
comparatively slack hours of the day. The restriction of the
use of gas and 'electricity in hotels is being taken up with
the Hotel Proprietors' .Associations in London and the pro-
vinces. Considerable movements of coal took place on the
22nd inst., in order that works of vital national importance
could be kept supplied. The Secretary of Mines also states
that in the public interest strict observance of the fuel and
lighting regulations is necessary. In a letter addressed to

proprietors of hotels and boarding houses, the Secretary for

Mines asks that immediate instructions be given that illu-

mination shall be reduced to a minimum, a proportion of the
bulbs being removed in the case of electricity, and that every
other measure which will tend to conserve the consumption
of fuel directly or indirectly shall be taken. The letter adds
that it is not anticipated that further supplies of coal will he
available until a considerable time after the termination of

the emergency, and that gas and electricity undertakings will

shortly have much difficulty in supplying their customers
unless demands are materially reduced.
The successive reductions of train and boat services are

.seriously interfering with the ordinary course of post, state-

the Postmaster-General.
The London & South-Western Railway put info force on

the 22nd inst. several rearrangements in services, and those

on the suburban electrically-operated lines are being reduced.

The London " tube " and underground railways are being
opened later in the morning and closed earlier at night than
usual.

Street and Public Lighting.—Mr Bridgeman, the Secretary

for Mines, has issued a further direction under the Emergency
Regulations, 1921. dealing with the restriction of street and
other public lighting. Tlie coal emergency directions issued

at the commencement of the present emergency required local

authorities to restrict such li.ghting as much as possible, but

as this has not led to the curtailment which is considered

necessary the new direction requires that, subject to police

requirements, the consumption of gas and electricity for street

and other public lighting shall not exceed 50 per cent, of the

quantity supplied and consumed on the corresponding data

last year.

West Ham.—At the Town Council meeting on Tuesday
night it was reported that owing to the shortage of coal the

Electricity Committee had put all consumers on half supply.

New Belgian Company.—At .Antwerp has been embodied

a company, the Ateliers Marckx, with a capital of 800.000 fr., for

the conatruotion and working of shipbuildina' and repairine yardB,

and all kinds of electrical undertakings. Offices. 3fi, Qaai Sainte

Aldegonde.

The N.E.l.A. Convention.—The forty-fourth Annual

Convention of the United States National Electric Light Aasooia-

tion is to be held in Chicaeo from May 3l8t to June 3rd. The

Convention headquarters is to be the Drake Hotel, and further

information can be obtained from the Committee at that address.
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Applications for British Trade Maiks.—Appended is a

summary of the recent applications for British trade marks
in respect of goods and productions connected with the elec-

trical trades and industries:—
Miller. No. 403,776. Class 6.—Dynamo.? for use in electric

lighting sets for motor vehicles. No. 403.777. Class 8.—Fitted
electric switchboards and batteries all for use in connection
with the electric lighting of motor whicles. No. 403,778.

Class 13.—Metal goods including lamps for vehicles, electric

fittings used in connection with the electric lighting of, and
with starting sets for motor vehicles, itc. H. Miller & Co.,

Ltd.. Monarch Works, Miller Street, Birmingham. May 5th,

1920.

Triangle and circle design. No. 412,723. Class 8.—Electric

•apparatus. Delta Star Electric Co., '2433, Pulton Street,

Chicago, U.S..\. February 2nd. 1921.

Kingsway. No. 404,94.5. Class 14.—Electro-plated goods.

Suckling. Ltd., Kingsway House. Albion Street, Birmingham.
June 8th, 1920.

Majestic. No. 408,555. Class 18.—Electric heating radiators.

Majestic Electric Development Co., 656, Howard Street, San
Francisco, U.S..\. October 1st, 1920.

Eisemann Magneto Corporation (lettering and design). No.
412,419. Class 6.—Machinery of all kinds. Eisemann Magneto
Corporation. 32-33rd Street. Brooklyn, N.Y., U.S.A. Febru-
ary 2nd, 1921.

Hotpoint. No. 376,582. Class 13.-^Electric appliances foi-

heating, cooking, ironing, and cleaning purposes. Hotpoint
Electric Heating Co., I^emon Street, Ontario, Cal., U.S.A.
January 23rd, 1917.

Metrovick. No. 401,999. Class 50.—Electric insulators, in-

sulating materials, and preparations. Metropolitan-Vickera
Electrical Co., Ltd., 4. Central Buildings, Westminster. S.W.
March 17th, 1920.

M.V. & M.V.E.C. (lettering and design). No. 403,546. Class

50.—Electric insulators, insulating materials, and preparations.

Metropolitan-Vickers Electrical Co., Ltd., 4. Central Buildings,

Westminster, S.W. April 29th, 1920.

Electric Carbjns : Meeting if Importers.—We read in

the Chamber of Commerce Journal that an emergency meeting
of the carbon importing meinbers of the Electrical Importers'

and Traders' Association was held recently at the Association's

offices (London Chamber of Commerce) to consider what action

should be taken in reference to the Government's proposal

to impose a 33J per cent, duty for five years on imported arc

lamp carbons (under the Key Industries Schedule). A special

committee was formed under the chairmanship of Mr. Charles

Leven, M.I.E.E. (Electrical Engineering & Equipment Co.,

Ltd.), and a guarantee fund established to combat the in-

clusion of arc lamp carbons in the schedule referred to. A
communication was reported from the Kinematograph Ex-

hibitors' Association of Great Britain and Ireland, intimating

its opposition to the Government's policy and its willingness

to co-operate with the E.I.T.-\. in the matter. It was resolved

to develop active opposition along three lines, viz. :
—

1. A deputation to the Board of Trade in conjunction with
representative consumers of the goods in question.

2. Mobilisation of Parliamentary opposition.

3. Press propaganda, showing the effect which the proposed
duty would have upon prices to the home consumer and the

dangers attending the consequent virtual monopoly which
would be conferred on a single British manufacturing group.

The secretary was instructed immediately to take all neces-

sary steps to give effect to this policy.

Engineering Wsges: Conference.— ^Ae Times reports

that a conference between representatives of the Amalgamated
Engineering Union and kindred organisations and the En-
gineering and National Employers' Federation was held at

Broadway House. Westminster, on April 21st, Sir .Allan Smith,
M.P., presiding, to discuss the employers' proposals for re-

duction of wages. The men's case against the proposals was
stated, and an adjournment for a week was agreed to. The
proposals include a reduction of 6s. a week on time rates and
15 per c-ent. on piece-work rates, together with the abolition

of the bonu.ses of 12^ per cent, on the earnings of time workers
and li per cent, on the pay of piece workers. According to

our contemporary, the conference was a private one, but it is

understood that it was represented on behalf of the men that

the proposed reductions were not warranted, having regard

to the rate of wages paid to workers in other trades which
did not require equal or higher skill. It was further claimed

that the rate of remuneration paid to the skilled engmeers
was not commensurate with the value of the engineering

products to industry generally. The employers promised to

take into consideration the arguments advanced for the men,
and the conference was adjourned until Thursday (yesterday).

" Mr. J. T. Brownlie, chairman of the Council of the

Amalgamated Engineering Union, interviewed at the close of

the conference, said that the average rate of pay for skilled

engineers was £i 9s. Id., which was equivalent in money
wages in 1914 to £1 18s. 3d. The effect of the employers'

demands w-as to reduce the present average wage to j£3 13s. 3d.,

or 21.4 per cent, below 1914."

A conference of 900 delegates of the A.E.U. was held at

the Memorial Hall on Tuesday, at which the employers' pro-

posa'a were considered. It is stated that there was strong
opposition, firm action and resistance bein? advocated by some
speakers. The conference was adjourned until Wednesday.

'J'/ie Times further reports the holding: of a conference of

engineering union representatives numbering 120, at Caxton
Hall, on 22Dd inst. Resolutions were passed to the (ffect

that the reprefentatives of the organisations do not commit
themselves to a joint recommendation with the employers
to reduce wages, and that a further meeting be held to con-
sider the matter. Referring to the ' attack made on women's
wages by the Enginesriag and National Employers' Federations,"

a resolution was passed requesting the male members of the Trade
Unions to render practical help and sympathy to the women on
the grounds that if the reductions were insisted upon they would
reduce the position of women employed in the industry to

sweating canditions, which would be a shame to our social life.

Fires.—According to the Daili/ Chronicle,

estimated at £15,000 was done by fire on 2l8t icst., at the electrical

works of Meaers J. Dennis & Son, Knowie, North Devon.
Damage estimated at £6,000 was caused by an outbreak of Are

at the electrical engineering works, Strabane, Co. Tyrone. The
contents of the works were completely destroyed.

LIGHTING AND POWER NOTES

Australia.

—

Sydney. — The Chief Justice has been
requested to nominate a Judge to hear the application of the City

Council for power to increase the charges for electricity. It was
expected that the application would be heard early in March. Mr.
Forbes Mackay, general manager of the electricity departmsnt, in

his last quarterly report, shows that the apparent loss on the

trading lor the quarter ended December 31st, 1920, was £28,043,

and for the previous three quarters, £15,709, making the total loss

for the year £43,752. In submittiag hi§ estimates for 1921, Mr.
Mackay points out that as the City Council has undertaken the

legal responsibility of supplying electricity in certain areas it must
do so, irrespective of what it costs to produce, so that cbe

revenue and expenditure are practically beyond the control of the

City Council or its officers. On the basis of the past year's working
he estimates a less of £38,C0J during the cunent year.— Siidiiey

Morning Seraid.

Ayrshire. — Street Lighting. — The Irvine Town
Council has decided next lighting season to light the main streets

of the town with electricity and to fit the gas lamps in the side

streets with wave pressure mechanism.

Bognor.

—

New Diesel Plant.—The Electricity Com-
misiioners have granted permission for the Bognor Gas Light and

Coke Co. to replace an old 30 kW Diesel engine by a new 90-kW
set, the output of the station having been practically doubled

during the last 18 months.

Continental.

—

Spain.—Application has recently been

made to the Spanish Government for a concession to establish a

plant to utilise the water power of the River Nalon, near Laviana,

to generate electricity.

Belgium.—La Soci^ttS Intercommunale Beige d' Electricity in

order to meet the ever-increasing demand for energy is erecting

two large generating stations at Alost and Monoeau-Sar-

Sambre, which will increase the supp'y capacity up to 100,000,000

kWh. The area supplied comprisis Louvain, Malines, Saint-

Nicholas, Termonde, Alost, Routers, Courtrai, Renaix, Mons, and

Oharleroi.

France.—The works of the Compagnie Eleotriqua du Nord, at

Beautor, department of the Aisne, were totally destroyed during

the war. The reconstruction, begun at the beginning of li'20, isfar

advanced. The equipment of the new works comprises 16 Babcock

boilers; two 6,000-kW turbo-alternators; one 10,000-kW and,

later, two 10,000 kW turbo-alternators. Energy will be generated at

5 000 volts for the district and 45 000 volts for the main lines. The
latter include :—A line in the direction of Hirson, two to Cauchy,

whence distribution will be made to all the Northern mines, a

line to Compiesrne and Beauvais, one to Chauny, SoisEons, and

Pont-Ste.-Maxence, and one in the direction of Laon and Rheims.

The partial commissioning of these installations is reckoned upon

towards the end of the current year.

Russia.—According to the Dentiche AUgemeine Zeitung, tor

some months past the Russian Soviet Government has been making

great efforts to supply towns and large industrial districts with

electric power. The largest of the bydro-electiical stations to be

erected by the main committee for municipal undertaking^ of the

People's Commissariei is thiit of Svir-Volkovekaya. This station is

expected to deliver one milliard kWh cl electrical energy in the

year— !.«, twice as much as Petrograd consumed in 1916; this

corresponds to a daily uninternip'ed supply of 180,000 h. p. The
station will be the largest in all Europe. In addition to supplying

cheap electric power, the erection o'. the station wdl make
sh pping possible on the Svir, a tributary of the Marinskoye,

whereby a connection will be made with the Volga and the

Baltic. The works in connection with the station were commenced
in 1918, and, according to the Oit-£urojia-)Iarkt, are making great

progress,

—

Ectmomic Review,
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Extraots, publiahed in the Journal of Elertricity and, Western

Industry, from a p.-vpar read at the Eighth All-Russian Con-

gress of Soviets, by M. Krzyanowski, shon- that " the railroads of

the northern rejrions are to be electrifted. The electrification of

the Murmansk Railway is also to be undertaken soon. Great,

power stations are beinK built on the White Sea, and at Murmansk.
There is excellent water power in this region, convenient sources

for the production of electrical enerjry. Entirely new conditions

for production are thus being created for the North. Great

nitrojfen works are there being: established, also aluminium works.

With artificial nitropea. as well as with potash, it is intended to

intensify agriculture in the=e regions. A connection by elect'ic

railway "will be effected between the White Sea, Murmansk, and

Petrograd. The Petrograd regfion will thus become an absolutely

modern transportation region, with Petrojrrad as its central point.

It has been calculated that in the region on the White Sea a

million horss-power (in water power) can be exploited.

''The Petrosrad region will therefore obtain power stations

which will serve the transportation routes to the seas and to the

interior, create new induistrics by using the mighty water power
resources, and intensify agriculture into a model economy. The
electrical line from Murmansk to Petrograd will render possible

the opening up of the ice-free port of Murmansk, which hitherto

has been veVy little used."

Jugoslavia. — The Ju=ro-Slav Government is preparing a

scheme for the erection of a central power station at Kostolast, on

the D..nube, 90 km. below Belgrade, which is to supply electric

power and lighting to Belgrade, Smederevo, Pognrevatz, Gotzka,

Kovine, tanuchovo, and Zenun. The Ministry of Public Works
has received numerous tenders from contractors.

—

Review 0/ the

Foreign Press.

Coventry. — Bulk Supply Chaeges.— The City

Council on April 26th received a statement from the Electricity

Committee that the manager had reported that the decision of the

Committee of February 28th, 1921, regarding the scale of charges

on th2 high pressure or bulk supply rates, had been conveyed to

the Engineering and National Employers' Federation, and that, in

respon?e to a request, th? chairman and himself had interviewed

representatives of the Federation upon the subject, when the

Federation asked that the following questions should receive con-

sideration :—(1) The maximum charge for bulk supplies should

not exceed the price charged for power to low-pressure consumers
;

C2) The percentage increase should be equitably distributed over

the whole of the consumers. It was resolved that the Committee
was unable to alter its previous decision.

Douglas (I. of M.).

—

Electricity Bill.—On April

15th the Douglas Eieitnc Light and Power Bill was given a second
reading in the Lezislative Council. An amendment had been pro-

posed by the Douglas Gas Light Co. This took the form of a

clause stipulating that the prices charged for energy should be

sufficient to cover the cost of production. Counsel for the Douglas
Corporation (the promoters of the Bill) objected to the inclusion of

such a clause. There was not a similar case in England, because

in that country there were no gas companies, like the Douglas Gas
Co.. with unlimited powers to charge. It was agreed finally that

the clause should be printed with the Bill, when it could be dealt

with by the House of Keys. The Bill was then read a third time
and passed.

Dongaonon (Co. Tyrone).

—

Electricity Scheme.—At
a meeting of the Urban Council, the clerk stated that one of the
Committees had considered the question of public electric lighting,
and a«ked the Council to deal with it. Aa far back as 1902 a
Provisional Order was obtained, bat the powers were allowed to

run out. and they would now have to start afresh. Mr. Joseph
Newell said the estimate at that time, made on the advice of the
best experts in the United Kingdom, was for an outlay of £4,000.
The only objectors were the Gas Co. 'a shareholders. The Council
referred th^ matter to the Finance and Lighting Committee to

prepare data and report.

Dutch East Indies.

—

'Water-Power Dev£Lopment.—
New projects )or the development of water power in the Nether-
lands East Indies continue to be launched, or to come up for
consideration, whilst good progres? is made with schemes already
in hand. The Netherlands Indies Chamber of Commerce states
that work on a power station in the Residency of Batavia was
commenoBd last year, and it is p^-esumed that when this station is

finished more than 50.000 h p. will bs generated. The power from
this station is designed to electrify the Batavia Railway and to
supply light and power to the towns which the ra.lway serves,
among which Tandjong, Priok, Batavia, Meester Cornelis, Buiten-
zorg, and Soekaboemi are the best known. In the Preanger
Regencies plant is under construction having an initial capacity of
3,300 hp, and as soon as this is running an additional water
reservoir is to be conatrujted, so that the initial pjwer of this
station may be doubled. Oj a tributary of the Tjisadana, to the
west of Buitenzorg, still another station is to bs erected, and the
machinery at this third point of generation is calculated to
develop between 25,000 and 28 OOO hp The preliminary plans
for this work hava been completed already, and as soon as the
machinery can b3 obtained actual const cu!tional work will
commence,

—

Eaxtern Engineering.

Electricity District.

—

West Riding (Aire and Calder)
iNQtriSY.—The pastponed inquiry which is to be held by the Elec-
tricity Commissioners at Leeds, has bssn fixed to take place on
May 18th, at the CivU Court.

Golborne.

—

Bulk Supply.—In reply to an inquiry from
the Lancashire Electric Power Co., the Urban District Council is to

ask for estimates (<0 for supplying electricity in bulk to the Council,

and (,li) for supplying and distributing the electrical energy itself.

Greenlaw.

—

Electricity .Scheme.—Berwickshire County
Council has decided not to take up the Greenlaw electric lighting
scheme. A private company has been formed to carry out the
project.

Londonderry. — Proposed Extensions.— The City
electrical engineer (Mr. R. V. Macrory) has submitted a report to
the Corporation upon the extensions neces-sary at the electricity
works. These entail a cost of £53,500, made up of the following
items ;—One 30lMkW turbo-alternator, ice. £27,000 ; switchgear
and cubicles, £500; two boilers, chimney, ,tc.. £15,000; one
1,000-kW rotary converter, &c.. £6,000; foundations, £1,500;
and contingencies, £3,500. Of this amount the Electricity Com-
missioners are preparf d to sanction £40,227, subject to a deduction
of £2.727 for the sale of old plant. This reduction is to take into
account an almost certain fall in the cost of plant and materials
before the extensions are finally approved. In addition to these
plant extensions, further expenditure to the extent of £15,500 is

recommended. This sum includes items of £6,500 for mains
extensions, £4,000 for consumers' services, £1,200 for meters,
and £1,000 for pillars, boxea, &c. The Commissioners approve
the borrowing of this amount, with the exception of £2,000 for
completion of a culvert and half the proposed expenditure upon
meters. The engineer estimates that these extensions will increase
the gross profits in 1922 from £3,591 to £10,558,

London. — St. Pancras. — The Borough Council is

recommended to accept a loan of £20,765 for electricity purposes,
offered by the London County Council. Application is to be made to
the Electricity Commissioners for sanction to borrow £40,272 for the
purchase of two water-tube boilers and £2,700 for the erection of
a ferro-concrete pump house at the King's Road station.

Navan.

—

Electricity Scheme.—At an Urban Council
meeting regret was expressed that the public electric lighting scheme
had been postponed for 12 months, and it was decided that the
earliest possible moment should be availed of for reviving and
proceeding with it.

Newport (Isle of Wight).—Street Lighting.—The
Electric Light Co. has informed the Town CouncU that the charge
for electricity for public lighting has been increased as from April
Ist from 4Jd. to 6d. per unit.

PortfDsh.

—

Progress of Electricity Scheme.—The
Irish Local Government Board having agreed to sanction a loan,

the Urban Council has accepted the tenders of Messrs. Curran
Bros, at £12,608 and Messrs. Cochrane & Elliott at £l,G52 for

the new electric lighting scheme, subject to satisfactory terms
being fixed for the different sections and the early completion of

the work as a whole.

P/eston.

—

Purchase of Undertaking.—The Finance
Committee has had under consideration a report of Mr. J. A.
Robertson respecting the purchase of the undertaking of the

National Electric Supply Co. and the provision of a new generating
station on the South side of the River Ribble. The report has

been adopted, and an application recommended to the Com-
missioners for a special order authorising the Council to supply
electricity.

Ryde (I. of W.).

—

Street Lighting.—Owing to the

high initial cost of lighting the town by electricity, the Town
Council has decided to enter into a contract with the Gas Co.

Salford.

—

Street Lighting.—The Town Council is to

apply for sanction to borrow £3,000 to cover the cost of street

lighting by electricity required in connection with Lower Kersal

and Weaste housing estates.

Sonlh Africa.—Electricity Supply Bill.—The Union
Government has introduced an '' Electric Supply Eill,"providing for

the establishment of an Electricity Board in which the control of

electricity supply is to be vested, and which will decide all questions

relating thereto. Provision is made for the appointment ot local

committees consisting of suppliers and consumers, which will

have no executive powers, but will act in an advisory capacity.

The Bill provides also for the establishment of Government
generating stations, the first of which will probably be those

required for the electrification of the railways. Sections will

provide for a certain measure of control over municipal supplies.

The various municipalitits having electricity supplies are vigorously

opposing the Bill so far as it affects their interests.

Soathsnd.

—

Proposed Extensions.—In a report to the

Corporation, the Electricity and Light Railways Committee
recommends the following additions at the electricity works to

meet prtsent and future demands until a larger scheme can be put

into operation : — Two l,600-kW turbo-alternators, £40,500 ;

motor-converters, £28,680 ; boUer, economiser, and acoefs^ries,

£20,000; alterations to buildings, £4,000 ; foundations, £2,000 ;

switchboard, l.p and h.p. cables, pipes and valves, £9,250, making,
with an addition of 10 per cent, for contingencies. £114,873, or

£38 68. 8d. per kilowatt.
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Tamworth.—Electeicitt Scheme.—The Rural District

Council has assented to the Atherstone and District Electricity

Co.'s proposals to supply the district, on the understanding that
the mains are laid within two years.

Walkerbarn.—Hydeo-Eleotric Scheme.—Messrs. H.
Ballantyne & Sons have recently completed a scheme for supplying
power to their two mills by means of the works on the Tweed.
Two higrh-speed turbinea have been installed, and a reservoir has
been constructed in the adjacent hills at a height of 1 ,000 ft. By
means of this reservoir, which is filled by pumping durinef the
ni^ht and the wesk-end, the power obtained directly is augmented
to meet the full requirements of the mills, a total of 450 h.p.

« Weybridge.—Pbice Inquiry.—The Ministry of Trans-
port is to hold a local inquiry, on May 3rd, into the circumstances
in which the Urban Electric Supply Co. has applied for permission
to increase its prices for electricity.

Worcester.—Proposed Extexsions.—In bringing for-

ward recommendations of the Electricity Committee to carry out
extensions to the undertaking at a cost of £62,200, the chairman of

the Committee said that the sum required to meet immediate
demands was £3,900. The report was adopted.

TRAMWAY AND RAILWAY NOTES.

Australia.—Melbourne.—The Melbourne Press com-
plains of the overcrowding of the cable cars, which recently has

become very serious. Since the electric tramways were introduced

as feeders to the cable routes in the city, the cable cars have

proved totally inadequate. It is stated that the cable routes cannot

be electrified for at least six years.

Bradford.—Permanent-Way Renewal.—Having failed

to secure the sanction of the Ministry of Transport to run raiUess

cars on the Eccleshill, Idle, and Thackley routes to save the cost of

relaying the track, the Tramway Department is having to renew

the permanent way at a cost of £35,700. The Advisory and
Co-ordination Committee, whose duty is to cut down all avoidable

expense of Corporation. Committees, has approved the Tramway
Committee's recommendation that the reconstruction of the Bolton

Road track, from Wapping RoEid to Lister Lane, be proceeded with

immediately.

Bnry.—Year's Working The loss on the tramway
nndertsdiing last year was £10,872, and on the Ratoliffe section

£2,598. It has been decided to make good the deficiency out of the

borough rate. Traffic receipts were £131,712, against £122,791

the previous year, and the total wages were £63,976, against

£51,423. The amount paid for electrical energy was £17,597,

against £15,251, and materials, i:o., cost £31,706, against

£1H,857.

Continental.—Feanoe.—Sanction has been accorded to

schemes proposed by the Chemin de Fer d'Orleans in the depart-

ments of the Cantal, Corrvze and Puy de Dome, for the utilisation

of the waters of the Upper Dordogne, Chavanon, and Rhue, for the

generation of electricity for the working of its network, and more
particularly for the Paris-Orleans line. The estimated average

power obtainable, 70,000 kW, represe ts a yearly output of

400,000,000 kWh, equivalent to between 400,000 and 5C0,0j0tons

of coal. The plans for the utilisation of the Upper Dordogne are

part of a general scheme for dealing with the whole of that river.

They include in particular the construction of huge regulating

reservoirs, which, by increasing the tiow and lessening the rise,

will allow of the fuller utilisation of the energy of the river,

which totals at least 250,000 kW. The company is under special

stipulations as to the disposal of the excess power, priority being

given to the departments and owners of distribution concessions,

the tariff being arranged by the Minister of Public Works. The
highest points of this tariff are already fixed by a detailed scale,

revisable periodically.

Le Triphaae, one of the companies which supplies the suburbs of

Paris, is applying for authorisation and eventually a concession to

lay a high-pressure linderground main from its station at

Asnieres to Genevilliers, the He Saint Denis, St. Denis, and
Epinay.

Sweden.—Sums amounting to 10,600,000 kroner have been

voted by the Swedish Parliament for various railway extensions

—

namely, on the Inlands Railway, from Volgsjiin to GuUivare, from
Porjas to Jookmock, and from Jdrn to Gubbljaure ; and on the

State railway system from Forsmo to Hating and HallnJU to

Stensele.

Italy.—A scheme to build an electric railway between MUan and
Valtidone has been under the consideration of a meeting of provincial

deputies and representatives of the communes of the three pro-

vinces represented, and it has been decided to make application for

a concession, and to take steps to form a company to construct and
work the line.

Doncaster.—Conductresses.—As a result of a con-

ference between the Tramway Committee and the local branch of

the Comrades of the War and representatives of the Unemployment
Committee, it has been decided that the 20 conductresses still

retained since the war shall be replaced by men. When the war
ended there were 100 women in the service.

Hastings.—Strike.—The employes of the Hastings
Tramways Co. came out on strike on Saturday owing to the dis-
missal of an inspector for alleged inefficiency.

Jamaica.—Cost of Railway Electrification.— The
Times Kingston correspondent says that discussion is proceeding in
Jamaica over the wide difference in the matter of cost mentioned
in two reports which are before the Government for the proposed
electrification of the Government Railway. The first report, by an
expert of the American Westinghouse Co., indicated that the
enterprise would cost £1,000,000, while the report presented by
British engineers gave the cost as nearly double that sum. It is

stated that there is considerable risk of the contract going to the
United States if electrification is decided upon, as the British
estimate is regarded as prohibitive.

Leeds.—Year's Working.—The Tramway Department
has yielded a surplus of £5,580 on the past year's working, instead

of a deficiency of £15,000 which was anticipated. Some months
ago the situation looked very bad. but in recent times the depart-
ment has made great headway and improved receipts. The excep-
tionally fine weather of the early spring is looked upon partly as

the cause of the improvement, and bigger dividends on investments
have helped. In spite of increased fares, the number of

passengers carried has increased. At the same time, in view
of the difficulties of the present times and the cost of renewals, &c.,

the department has decided that it is necessary to apply for powers
to increase the statutory maximum fare from Id. to "id. per mUe,
though it does not follow that the new maximum, if secured, will

be put into practice.

London.—Cheap Pares.—At the meeting of the L.C.C.
on April 19th, the Chairman of the Highways Committee, replying

to a question regarding the institution of long-distance Id. fares

upon the tramways in the middle of the day, said that close con-

sideration was necessary before the macter could be decided upon
;

the deficit of £550,000 had to be faced.

Roclidale.—Year's Working.—Although the past year's

revenue was £186,855, an increase of over £25,000 on the previous

year, the increased expenditure on the Corporation tramways
involved a loss of £9,335. There was a loss of £2,682 a year ago,

and to provide for this total deficit of over £12,000, it is proposed

to use the whole of the reserve fund, £10,282, and to rate for the

remainder. The gross profit was £79,160, but capital and other

charges show an increase of over £17,000. Increased fares were in

operation for nine months of the year.

Swansea.—Threatened Strike.—The Times states

that the Swansea tramway and omnibus employes have decided to

strike to-night (Friday) if the coal dispute is not settled by that

time.

United States.—Traffic Control.—A new type of traffic

tower is being erected at a busy crossing in Detroit. The new
tower is rectangular in shape, and is higher than the towers

formerly used. The tower is located at an extremely busy and
dangerous intersection, being in front of the city hall where

Michigan and Monroe intersect Woodward Avenue. As the streets

converge at this point, the intersection is broad, and the traffic is

very congested on account of travel proceeding in various directions

at sharp angles and turns being varied and not at right angles.

Pedestrians find considerable difficulty in negotiating street

crossings at this point. The new tower places the traffic officer

well above the street, so that a clear view of all traffic can be

obtained. Movement of street cars and vehicles is governed both

by day and night by coloured lights, the lamps resembling auto-

mobile headlights in size and design. The lamps are mounted on

top of the tower. Signal bells mounted on street lamp poles at the

kerb corners are also used to give sijrnals that traffic shall proceed or

stop according to the regulations indicated by the coloured lights.

Red, green and yellow lights ate used to indicate the various

movements of traffic.

—

Electric Traction.

Yorkshire.—Fare Increase.—The Rawdon District

Council, last week, protested vigorously against the proposed

application by the Leeds tramway department for authority to

increase the statutory maximum fares from Id. to 2d. per mile.

It was pointed out that the fares had already been increased, and
any fuither increase, now that prices were falling, should be

avoided. The fare between Leeds and Rawdon, originally 4d., was
now GJd., and when a profit was made Rawdon ratepayers got no

benefit in the way of relief of rates from the Leeds tramways.

The Yealon District Council is also formally to oppose the

application. It was held that the increase, if put into operation,

would double the fares of ordinary passengers and incresise

workmen's fares four times.

At the Pudsey Town Council meeting, last week, Mr. J. B.

Hyland, objecting, contended that both Leeds and Bradford, which
served the district with tramways, forgot that in the past they

had taken tremendous amounts out of their tramway undertakings

for the relief of their own rates, and now they were beginning to

lose a little they wanted other people to pay. The matter was left

in the hands of a Subcommittee.
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TELEGRAPH AND TELEPHONE NOTES.

China.—New Wireless Station.— Fimime and Com-
merce learns that the Mitsui Boasan Kaisha is ooDBtruotinpr a hijjh-

power wireless etjition about 9 miles east of Peliiotr, the plant
coveringr nearly l,ii:i> mow. The semiinfj station in the east, and
the receiviuff station in the west, are about a mile apart. The
power house and four of the six steel towers, each 7iH) ft. hijrh, are
finished

;
the remaininpf two towers will be ready within two

months. The construction of this plant, which was commenced
last April, was delayed by prolonpred negotiations wi*.h over 30ii

small landowners, who had to b3 bought out. The contract with
the Chinese Government was signtd on February 21st, 1 '.US, but
no time was set for the completion of its provisions. The con-
tractors guarantee the amortisation of the capital invested. The
Government is reported to be consideiing the establiehment of
wireless telegraph stations at Chefoo and Weihsien, in Shantung,
thus covering the district east of the Kiaochow-Toinan Railway
built by the Germans.

—

Beitter's Trade Service (Shanghai).

France.—Wireless Telegraphy.—At present France
possesses four large transmission stations— Eiffel Tower, Basse
Lande, La Doua (Lyons), and Croixd'Hins (Bordeaux) ; and six
large receiving stations— Villejuif, Poitiers, Bisse-Lande, Eiffel

Tower, Neufchalet, and Chartres, which ensure communication
with the outer world. Already commercial services are estab-
lished with Great Britain, Hungary, Jugo-Slavia, Bulgaria,
Rumania, the United States, China, Madagascar, and Africa, North,
Central, and West. A scheme is being prepared for an inter-
colonial service with stages at Saida, Bamako, Brazziville,
Tananarivo, and Saigon, The Ministry has also eatrusted the
Extra-Parliamentary Wireless Telegraphy Commission with a
supplemental scheme to include Djibouti, Noumea, Tahiti, the
Martinique, and Guyana. Thus every French colony will possess a
wireless station. There is a marine wireless system which places
vessels in communicition with Cherbourg, Lorient, Bayonne, and
Oran, and the stations at Boulogne, Havre, Ushant, Bordeaux-
Bous'at, les Saintes-Maries de la Mer, MarseOles, Nice, Bonifacio, and
Algiers, are also opsn to bxisiness messages. The principal shipping
companies have signed agreements with the wireless compmies
for the transmission to their vessels of hews from the wireless
stations. In France, local services have been established,
especially among the hills, in order to provide against the
breaking of telegraph wires in bad weather, and along the coast
for communication with the adjacent islands. A contemplated
interdepartmental eervice has been abandoned for financial leaeons.
In order to render the long-distance services more methodical, the
hours for transmission to various parts of the world hav,i been fixed
according to a regular timetable. For instance, from Croixd'Hins
messages are dispatched to Shanghai from 3 to 5, to Tananarivo
from 5 to 6, to Brazzaville from 7 to 9, and to the United States
(Tuckerton) from 9 a.m. to 5 p.m., ko.— E.rpoitateur Francais,

Gnernsey.—The accounts of the Guernsey States Tele-
phone Department for 1920 show total income £10,153, expenses
(including allowances for sinking funds and depreciation, £2,827),
£10,102, leaving a net profit of £51. The capital expenditure on
construction account amounted to £62,131 ; £5,719 had been paid
off a States 3 per cent, loan of £32,000 raised in 1905, and the
reserve funds for depreciation and contingencies amounted to
£32,692, but of this sum £30,131 had been u-ed on construction
work. A special sinking fund for the redemption of amounts taken
from reserve for construction work amounted to £4,133. The
number of subicribers' lines was 2,208 ; total number of lines,

2,662 ; and the number of cal'g was 1,668,767.

Italy.—New Wireless Plant.—By a Decree dated
December 2<ith, 1920. approval is given to an agreement come to
between the Italian Ministry of Posts and Telegraphs and the
Italian Ministry of the Marine, providing for the radical trans-
formation of the wireless plant at the Coltano naval wireless
station, which is now to be equipped with the most modern
machinery and apparatus for the transmission and receipt of
messages, both private and public. A new station is to be built,
which will be linked up with the State telegraph eystem, and be
able to transmit messages across the Atlantic, and to the greatest
distances. After the completion of the moderoifation the station
is to b3 handed over to the Ministry of Posts and Telegraphs.

New Zealand. — Printj.no Telegraphs.—Telegram
printing is not exactly a new discovery, but the application of
electrical machines which will enable a message to be typewritten
at one end and received printed at the other is new to New Zealand.
Some machines of this description were due to arrive in Wellington
by the first week in March. Mr. E. A. Shrimpton, chief telegraph
engineer, stated to the Aucldaml Weelihi \iws i,h&t the contign-
ment consisted of two multiplex machines, and one start-stop
combination, which would enable commuDication by printed tele-
gram to be established almost at once, either between Wellington
and Christchurch or Wellington and Auckland.

Nova Scotia.—Meteor.—The Cunarder Saxonia, which
arrived at Halifax, N.S., on the 19th inst., repotted seeing at noon,
15 miles off Halifax, a meteor hurtling from the clouds at an angle
of 46', which burst into flames near the water, leaving a column of
smoke behind it. The event was also seen from several points on
land. Wireless operators reported unusual electrical diatu. bances
for a period of 24 hours prior to the event, which ceased af'.er the
fall of the meteor,

Philippines.—New Cable.—The Commercial Pacific

Cable Co. recently completed the laying of an nndergroand cable
between the towns of Sorsogan and Bacon, across the Sorsogan
Peninsular, Lower Luzjn Island which will connect at Bacon with
the Commercial Pacific Cable Co.'s submarine cable running from
Guam, and at Sorsogan will be joined up with a section of sub-
marine cable running to Manila, This change has been made to

remove the submarine cable from the Sin Bernardino Straits,

where strong currents and a rough bottom have frequently been
the cause of interruptions. The underground cable was manu-
factured by the Okonite Co.. Passaic, N.J., and the whole change
was expected to be completed by the end of April.

The cableship Gecrge Ward was at the end of March engaged in

repairing one of the French Co.'s cable} off the coast of France.
This was her first work aa a cable-ship ; she was formerly the
steam yacht Beryl, and was at one time used by the Prince of

Monaco for deep-sea research work in all parts of the world.
This company has opened a new cable office at 75, Edmund

Street, Birmingham, with direct! connection with the ocean cables.

—T. ,<• /: Aqe.

Spain.— Semaphore and Wireless Station. —
Endeavours are being made to obtain the construction of a
semaphore and a wireless telegraph station on Monte Ferro at

Vigo, but several details remain to be settled before the plan can

be carried out.— I/cuter's Trade Service (Barcelona).

Telegraph Service. — Deferred Telegrams.— The
Postmaster-General announces that the deferred service by the

routes of the North Atlantic Cable Companies (Anglo American,
Commercial, French and Western Union) to Canada, U.S.A., Cuba,
British West Ind'ej, and Australasia, hai been restored. The rates

chargeable are, in most cases, one-half of the ordinary rates shown
in the " Post Office Guide."

The rate figures for Canada are still applicable to the route via

Imperial, and to that route only.

Deferred telegrams for Australasia, British West Indies and the

I'nited States may be sent ria Imperial at the same rates as by the

other routes.

Figures are not allowed in the text of deferred telegrams by the
above-mentioned services, except in the case of telegrams for

Canada, British West Indies and Australasia routed via Imperial.

—

Hoard of Traie Journal.

On and after May Ist the rate for telegrams to Tanganyika will

be increased to 2s. 4d. a word to Dar-es-Salaam, and 2s. 6d. a word
to places inland.

CONTRACTS OPEN AND CLOSED.

(The date given in pareniheses at the end of the paragraph indicatet

the isme of the Eleotbioai. Review in which the " Official

Notice" appeared.)

OPEN.

Argentina.—June 13th. The Department of Overseas

Trade has been informed by telegram that the Department of

Sanitary Works is calling for tenders for the supply and erection

of electric power batteries and lighting plant at Mar del Plata.

Lo3al representatioi is essential. When a copy of the specificition

is received by the Department of Orerseas Trade it will be made
available for consultation.

Australia.—Melbourne.—Postmaster- General's Depart-
ment. May 31 St. Telephone switchboards (Schedule No 1,670).'

May 31st. P.M.9. 29,500 ]>orou9 cells. No. 1 size to specifica-

tion (Schsdule No. 1,685) ; 20J tons ammonium chloride (Schedule
No. 1,(;83).*

May 31st. Vic'.orian Electricity Commissioners. Morwell power
scheme : Street poles (Specification No. 47) ; copper cable (Specifi-

cation No. 66). (April 15th.)

June 15th, Victorian Government Railwaj.s. ,")0 oil-immeissd
single-phase track and signal transformers for power signalling
(Contract No. 33,901).*

June 22nd. One eleotrin lifting magnet (capacity § ton), one
440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage
battery trucks, also battery-charging equipment.

—

Renter's Trade
Service (Melbourne).
August 10th. 250 core-type impedance bon3s for power

signalling, with a capacity of 1,000 amperes per rail; alio 50
miles of solid insulated copper wire. No. 14 Brown k Sharpe
gauge, and fO miUs of solid insulated copper wire, IT, standard
gauge.
August 17th. 3,030 sets of renewals for caustic soda primary

cells.

—

Briifer's Trade Service (Melbourne).
August 30th. Board of Works, Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

—

llriitrrs Trade Srrvice (Melbourne).
Perth.—May 25th. Postmaster-General's Department. Iron-

work, as p;r Schedule 704. (April 22nd).

Barnsley.—May 3rd. Town Council. Electric light
wiring for 100 houses. C, F. Moxon, architect, 3, Regent Street
South.
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Belginm.— May 27th. The Service d'Etudes et de

Oontrole des Applioationg de I'Electricite, 52, Boulevard du Regent,

Brussels. For the supply and installation of ten electrically-

operated oapataUB in connection with the locks on the Upper
Scheldt.

April 28th. Municipal authorities of Saint-Gilles-lez-Bruxelles.

Cooling plant for the electricity generating station. Specification

from the Service de I'Electricite, R 40, Rue de Bethleem, Saint-

Gilles, near Brussels. Tenders to the College Communale.

May Bth. Municipal authorities of Erquennes (Province of

Hainaut). Installation of a primary and secondary electricity

distributioa system in the tosvn. Tenders to the Maison Com-
muaale, whence particulars may be obtained.

Brussels.—May 1 1th. Belgian Posi and Telegraph authorities

at La Salle de la Madeleine, Brussels. Supply of a quantity of

"telegraphic and telephonic apparatus, including GOO Moras
manipulators and 250 milli-amperemeters.

Buenos Aires.—June 3rd. Board of Sanitary Works.
Supply and erection of the plant and accessories for a new generating
station, previous tenders having been called for in 1919 and 1920.

The plant comprises three four-cycle Diesel engines of 375-h.p.,

and adapted to run on crude petroleum from Comodoro Rivadavia,
and three three-phase alternators, each of 250-kW, 2,200 volts

between phases, 50 cycles and a power factor of '8.'

Edinburgh,—May 26th. Electricity Department. E.h.p.

and I, p. stvitchgear for sub-station.

Fiji Islands,—The municipality of Suva invites tenders,
oloRiiig June 30th, for the supply and erection of a 200-kW,
480/520-V, three-wire, d.c. generator, directly.coupled to a 300 h.p.

vertical Diesel oil engine, together with accessories for generator
and panel.

—

Neuter's Trade >><rrice (Melbourne).

Ipswich.— Electricity Supply Department. One 500-kW
rotary converter or motor converter. (April 15th.)

Jngo-Slavia.—May Ist. The Serb, Croat, and Slovene
Ministry of Public Works. Erection of a power station, main
conductors and transforming stations in connection with an
electrical scheme at Koatolac for the supply of energy to Belgrade,
Semlin, 4c.*

Commercial Secretary to H.M. Legation at Belgrade has
reosived an inquiry from a local contractor with regard to plant,

&o., required tor the electric lighting of a town in Serbia.
The inquirer wants offers from United Kingdom firms for two
40-kW dynamos and 50 km. of overhead cable, &;c., for the supply of
current to about 1,200 horses. The Serb-Croit-Sloveae State ia

one of the countries to which the Export Credit Scheme applies.

The name and address of the inquirer may be obtained on applica-
tion to the Department of Overseas Tradi in Lonioa.

London.—Fulhau.—May 4th. Electricity Department.
Two Green ecoaomisers or other approved make of 400 and 440-
tube capacity respectivfly. (April 22nd.')

St. Pancras.—Electricity Department. Paper- insulated, lead-

I

covered, and armoured cable. (See this issue.)

Manchester.—May 2nd. Electricity Committee. Three
steam turbine-driven boiler feed pumps. (April 15th.)
May 10th. Electricity Department. Weldleas steel lamp columns.

(See this issue.)

New Zealand.— June 28th. Public Works Department.
Ten s.p. oil-filled transformers for the conversion of thret-phase
curie nt at 50 cycles, the voltage ratio being 50,000/11,000, for
Waikato power scheme.'

June 28. h. Supply and delivery at Lyttelton of two 50-kVA,
two 100-kVA and two 200-kVA condensers in connection with the
Lake Coleridge electric power supply (Section 116).*

South Africa.—Pretoria.—May 10th. Municipality.
Switchgear. Tenders, marked " Electric Light and Power
Department, 1920 Extensions, Contract No. 5," to Deputy
Town Clerk, Municipal Offices, Pretoria. Deposit, five guineas.
Further particulara may be obtained from the general manager of
the Electric Light and Power Department, or from the consulting
engineer, Mr. G. M. Clark, 40-42, Meischkel'a Buildings, Johan-
nesburg.

Southampton. — May 14th. Electricity Department.
3-phase, 6,00J-V cable. (See this issue.)

Uruguay, — June 28th. Ministry of Public Works.
Three electric gantry cranes and a " Temperley " type aerial trans-
poiter for the Port of Payaandu. Tenders in .Spanish and framed
in accordance with the mo lei to the Ministry of Public Works,'

' A copy of the specification, &c., can be consulted at the Depart-
ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.
Belgium,—Ten firms submitted tenders last week to the

Service d'Etudes et de Oontrole dea Applications de I'Electriciti:, in
Brussels, for the supp'y and installation of the necessary plant
for the electrical operation of the locks on the Upper Scheldt,
The lowest was that, of Messrs. Bracke & Monin, of Ghent
(853,452 francs), and the highest that of the Societe Anglo-Beige
fi'eotrique, of Brussels (1,296,557 franca).

Government Contracts.— The following (Tovernment
contracts were placed during March, 1921 :^

.'iDMiRALxy (Contract and Purchase DEPARTM^NT).

Electrically-driven booster set.— Electric Construction Co., Ltd.
Fans and spare parts.—\"erilys, Ltd.
Insulating materials.—H. Clarke & Co. (Manchester), Ltd.; Mica and

Micanite Supplies, Ltd.; E. J. North Hardy & Son.
Motors.—Lancashire Dynamo Co., Ltd.
Switchboard panels.—British Thomson-Houston Co., Ltd.
Transformers.—Metropolitan-Vickers Electrical Co., Ltd.

War Office.

Valves for wireless telegraphy.— General Electric Co., Ltd.; Mullard
Valve Co.

Electric lighting (Windsor Combermere Barracks).—Jackson & Boyce.

Post Office.

Protective apparatus.—Evershed & Vignoles, Ltd,
Telegraph apparatus.—Power Equipment

Manufacturing Co., Ltd.
Telephone apparatus.—British L. M. Ericss

A. C. Cosser, Ltd. ; Peel-Conner Teleph*
struction Co., Ltd.; Reid Bros. (Engine-
and Electric Works, Ltd.

Leclanch^ battery boxes.—Siemens Bros. & Co., Ltd.; W, D.
Sons, Ltd.

Telegraph and telephone cable.—Callender's Cable & Const
Ltd,; Hackbridge Cable Co., Ltd.; London Electric W:
Smiths, Ltd,

Cords lor telephones.—British Insulated & Helsby Cables, Lt
Cable drums.—Western Electric Co., Ltd.
Ducts,—Mountford, Phillips & Co. (1920), Ltd.
Electric c.ible-hauling machine, Dover subn

and Phillips, Ltd.
Laying conduits.—Birmingham-Worcester (section I) : Wyatt Bros, Cam-

berwcll. Southwark, &c,; ."Icton Vale, Kensington, Paddington, and St.

Marylebone, Southwark Street area, Brighton-Worthing (section II);

Portsmouth, Shedfield and Willesden, Wembley, &c, : O, C. Summers,
DuJIov-Stourbridge, Cradley Heath, and Birmingham-Dudley-Tipton :

Martin Si Element, Ltd. Wallsend : W. Turner (Ardwick), Ltd. Bel-

fast-Newtownards : J, Ross & Son. Manchester-Bury-Burnley (N.VV,
district) : J. Wimpenny & Co. Hornsey, Islington, &c,. Hammersmith.
Src. Fulham, &c,. and Westminster, Chelsea and Holborn : A, Thomson
and Co. Weybridge, Woking, Chertsey, Byfleet, &c. : Hardy & Co.
London-Dartford-Chatham (Gravesend Spur) ; H. Farrow, London-
Uxbridge-High Wycombe (South Midland section II): Grieg & Mat-

Co., Ltd.; Walters Electrical

csson Manufacturing Co,, Ltd.;
e Works ; Phonophore Con-
.), Ltd.; Sterling Telephone

Co, and

depot,—John

thew
^Ll^u[acture, supply, drawing-in, and jointing cable.— Mill Lane

Exchange and Reading Spur : Western Electric Co., Ltd.

Wevbridge: W. T. Henley's Telegraph Works Co., Ltd.

Transm'itling set (North Foreland Wireless Station),—Radio Comi
Co,, Ltd.

H.D, coper wire,—R. Johnson, Clapham & Morris, Ltd.

Ena
G.I,

Streatha

lied wire,—London Elect
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FORTMCOMINQ EVENTS.

Jnnlor Instltatlon of Englneera,—Friday, April 9»tb. At Ctxton Hull.

WesbmiDHter, 8.W. At ti p.m. Leoturctte, " Ramblintf Remarks on
Expert Evidence," by Mr. W. A. Tookey.

Friday, May 6th. At Caxton Hall, Wostminater, S.W. At 8 p.m.
Lecturette. '* Fire Resistance of Aggregates for Reinforced Concrete," by
Mr. D. W. Wood.

Institute of Metals.—Wednesday, May 4tli. At the Institution of Mechani-
cal EnKineers, Storey's Gate, ri.W. At H p.m. Annual May lecture, by
Prof. T. Turner, on ' The CastinR of Metals."

Institution of Civil Engineers. -Wednesday, May Ith. At the Institution,

Great George Street, S.W. At 4 p.m. PriMentation of the Kelvin Medal
to Dr. W. C. Uiiwin, F.R.S,, l,y the Right Hon. A. .1. ballour, O.M., P.R.S,

Chemical Society.- Thursday, May 6th. At Burlington House, Piccadilly,

W. Attfp.m. Ordinary meeting.

Instltation of Electrical Engineers.—Thursday, May 5th. At the Instltu

tion of Civil Iflngineers, tiroac Cieorge Street, S.W. At 6 p.m. Con
tinuation of discussion on *' Tariffs."

Scottish Centre.— Friday, April aath. At Dundee. tAt 7.30 p.m
Paper on " Bome Thermal Characteristics of Electric Ovena and Hot'
plates," by Messrs. E. Grifliths and F. H Schofleld.

Western Centre.—Monday, May 2nd. At the Grand Hotel, Bristol

At 6. SO p.m. Address by the President. Mr. LI. B. Atkinson. A diunei
will be held after the meeting at which the President will be present.

Edinburgh Electrical Society.—Friday, May 6th. At the PhlloBophioal
Institute. At 8 p.m. Annual meeting.

Boentgen Society.—Friday, May 6Ui. At Manchester. Paper by Prof. W. J
Bragg, and a demonstration by Prof. A. V. Hill.

NOTES.

The Kelvin Medal.—The presentation of the first award
of the Kelvin Medal will be made by the Rierht Hon. A. J.

Balfour, O.M.. F.R.S., ia the hall of the Institution of Civil

Eagineera, to Dr. William Cawthorne Unwin, F.R.S., on Wednesday,
May 4th, at 4 o'clock.

The Medal was founded in 1914, principally by British and
American engineers, to commemorate the achievements of Lord
Kelvin in those branches of science which are especially applicable

to engineering'. The award is dealt with by a Committee of the

Presidents of the representative British Engineering Institutions,

after their consideration of recommendations received from similar

bodies in all pirts of the world, and, in accordance with the terms
of the Trust, it in made to the person whom the Committee finds

to ba most worthy to receive this recognition of pre-eminence in

the branches of engineering with which Lard Kelvin's scientific

work and researches were identified.

Finsbnry OJd Students' Association.— The annual
smoking concert of the FLnsbury Technical College Old Students'

Association was held at Andjrton's Hotel, oa April 22nd. Dr. G. T.

Morgan, O.B.E , F.R.S., was in the chair, and all those present

voted it a very successful affair, especially the musical programme
arranged by Mr. L. M. Clark, A.I.C., F.C.S,, which left nothing to

be desired. During the evening a Wallis-Jones Medal was pre-

sented to Mr. L. Gowing Scopes, F.C.S., for the 'oest paper
contributed during the year by an old Finsbury student, his paper
being on " The Properties of Some Chlorhydro- carbons and their

Uses in Chemical Analysis.'

SmootJiing Out the Load Curve.—The following is an
extract from a brochure entitled " Water Power and Fuel Pro-

blems," reprinted from the Tenth Annual Report of the Com-
mission of Conservation, Canada :

—
" As a means of smoothing out

the load curve, ' staggered ' hours for closing appear to offer great

promise. A recent investigation made in Boston showed that at

least 15,000 kW in generating capacity would be saved on the

system of the Edison Electrical Illuminating Co. if 30 industrial

establishments would change their working hours by 30 minutes.

Fifteen thousand kilowatts represent about one-sixth of the total

estimated peak load of the Boston system for this winter. The
comparatively small change in closing hours required to effect

such a large increase in available capacity is very striking."

X-Ray Motor Ambulance.—An X-ray motor ambulance
wagon, presented by the Eccentric Club to the College of

Ambulance, and (quipped by the Red Cross authorities, is now
available for service in London and a surrounding area of 25 miles.

Accompanying the wagon is an operator and staff of specially

trained assistants and ambulance men. The ambulance is intended
primarily for men disabled in the war, and for the sick or injured

in civil life who are too ill to be moved. Application should be
made for it by doctors, to the Managing Secretary, College of

Ambulance, £6, Queen Anne Street, Cavendish Square, W. 1

(Telephone, 4652 Mayfair). The ambulance is free to the poor,

but charged for in the case of those who can afford to pay.

—

2'he

Times.

Th3 Lord Raylelgh Memorial.—It has been decided
that the memorial to the late Lord Rayleigh, F.R.S., which is

being promoted by a Committee of Fellows of the Royal Society

and Members of the University of Cambridge, shall take the form
of a plaque containing a medallioa in Westminster Abbey. Up to

the present time a sum of between £1,400 and £1,500 has been
subscribed for that purpose.

—

The Times.

No May-Day Strilie in Paris.—The Paris correspondent
of The Tnntiu Biiys there is to be no general strike in Paris on
May iBt this year. At a me<:tiag of the trade uuiuuiats ot the
Seine Uepartmeut recently the " principle " of a general
strike was adopted, but at tbe same lime the delegates ol the
railwaymen and transport wurkers announced that llieir men
would not cease work. Oa.s and electricity workers and men
in tlie public services will also work as usual.

Weelily Wage Rates.—Some information with regaid to

wages is given by JJr. Macnamara (Minister of Labour) in a

written rexjly to a Parliamentary question. He states thai,

among organised workpeoiJle, tbe increases since 1914 in weeKly
rates of wages lor full time ranged Irom about lUU per cent, in

a lew cases to over 3UU per cent, m a lew others. I'bc general
average is probably m the neighbourhood of IbO per cent, or

170 per cent. It is not i^racticable to state in detail m what
cases reductions in wages have been agreed upon sixjcilically

for the purpose 'j( lowermg prices and stimulating employment,
but reductions of wages were taking place in the railway ser-

vices, the Civil Service and the woollen and worsted indus-

tries, and also in hosiery, civil engineering, vehicle building,

and other trades, in accordance with lluctuations m the cost ol

livmg. In the iron and .steel industries automatic reductions
of wages were taking place according to the tail in the selling

price of products.

—

Machinery Marliet.

The Electrical Trades Benevolent institution.-On
Monday last the annual general meeting ol the Institution

was held at the offices of the Cable Makers' Association. Mr.
J. Y. i'letcher, chairman of the Committee of Management,
presided, and there Was a small atteniiance ol members.
The report of the committee stated that the number of

members and subscribers was 3U6; the total income irom
contributions for the year was £i,l-J4, including shares given

by Mr. E. Manville, M.P. With the receipts Irom dividends

and other sources, the total income was ±"2.337, compared
with ±3,445 in 1919 (a year which benefited by two special

appeals). After paying grants and expenses, a balance of

±2,006 was placed to capital account. I'he total amount of

the invested funds W2,s ±14,356, a sum " obviously far from
adequate to meet the demands lor pensions wtiich are certain

to be made in the near future." Assistance has been given

to every qualified person W'ho has applied for it. The situation

of the labour market will doubtless lead to a far larger number
of grants being necessary this year. Local advisory committees
are in full working order in Cardiff. Glasgow, Manchester, and
Newcastle-on-Tyne, and are doing splendid work for the In-

stitution; it is hoped that during 1921 similar committees will

be formed in Birmingham, Leeds, and Liverpool. The number
of collectors shows a gratifying increase, due to the operations

ol the local advisory committees, but there is still an insuffi-

cient number working on the staffs of firms; the committee
appeals to the heads of firms to encourage members of their

staffs to become members of the Institution, and to induce

one member of the stall to undertake the collection of the

subscriptions. Only those who have been members for five

or more years, or their widows and children, are qualified to

apply for pensions. Mr. E. Manville presided over the annual
festival on December 15th, and his appeal resulted in a collec-

tion of ±1,137. He was ablv supported by the vice-presidents,

Mr. LI. B. Atkinson and ih. W. O. Smith.
The chairman remarked that printing, stationery, and postage

expenses had been ±128, compared with ±86 in the previous

year; secretarial and office expenses were less—±146, com-
pared with ±171. The secretary was now acting in an hono-

rary capacity. The result of the annual festival differed Uttle

from the previous year, but other subscriptions (±306) showed
a falhng-oft" compared with ±638 in the previous year, and
other donations, ±350, compared with ±1,041. The previous

year benefited by a legacy of ±100. The total income from
investments was ±613. Six grants were made, compared with

four in the previous year. The annuaf festival this year, to

be held on October 26th, would be presided over by Mr. LI. B.

Atkinson.
The report and accounts were adopted, and the members

of the committee who retired by rotation were re-elected en

bloc, together with Mr. J. H. Farthing, vice-chairman of

Manchester and District Local Committee, and Mr. A. H.
Allen. In view of the death of Mr. T. E. Gatehouse, a vote

of condolence with his family and the Electrical Review,
Ltd., was passed. Hearty thanks were tendered to the hon.

secretary, Mr. F. B. 0. Hawes. for his valuable services in

the past, and for his willingness to continue to do the work
of the Institution. The hon. auditors were re-elected, and

votes of thanks were accorded to the hon. solicitors, the Press,

the chairman, and the Cable Makers' Association. Rule 10,

clause (<•), and Rule II, clause (if), were amended to provide

for the case of local advisory committees, and a confirmatory

meeting will be held on June 27th.

France's Reclaimed Coal Pits.—The Anzin minep, in

the North of France, noted for their extremely deep shafts, were

reported on April 21st to have been pumped free of water.

Daring the war period the Germans destroyed all the pumping
gear as well as the shaft fittings. After the shafts had been

partially repaired, new electrically-driven pumps had to be taken

down several hundred feet in order to reach the water in the more

distant galleries.

—

Evening Aeics.
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Service Notes.—The big battle cruiser InHejible which
took Buoh a prominent part in the Battle of Jutland, and
in the Dardanelles—in the course of which she was severely

strained—is to be sold out of the service. The Inliexible was the

first battle cruiser fitted with electrically-driven big gun turrets.

Lieut. H. Bellman, Glamorganshire Fortress Engineers (Electric

Lights Company) has relinquished his commission, but retains his

rank. A number of Territorial officers who served with Electric

Lights Companies during the Great War, have been appointed to

the Reserve of Officers on relinquishing their commissions.

E.P.E.A. Meeting.—On April I'Oth a meeting was held

at Newcastle, under the auspices of the Electrical Power
Engineers' Asfociation. The chair was taken by Mr. J. N. Waite,

^ and Messrs. P. S. Thompion and G. W. Essex also spoke. It was
mentioned Ithat the Association now had over 4,000 members,
500 of whom were in Newcastle and district.

Railway Electrification.—The manager of the London
and North-Western Railway Co., in a paper to the Manchester
Statistical Society, on .\pril 2l8t, remarked that the country was
on the threshold of great electrical development, and that the

electrification of railways would give a great stimulus to a national

system of electrical power production.

INSTITUTION NOTES.

Institution ol Electrical Engineers.—Members of the Institution

and others will be glad to hear that the work of redecorating the

Institution building is being rapidly proceeded with, and that

there is every prospect that the Institution will be reinstated, at

least on the ground floor, by the middle of May.
The following nominations for election as ordinary members of

Council (which are additional to those already made by the Council)

have been received :—Lieut. -Col. F. A. Cortez-Leigh, T.D., R.E.,

nominated by Messrs 0. H. Baldwin, S. W. Baynes, J. H. Bowden,
G. Broughall, R. H. Houghton, C. Jones, H. W. Jones, P. V.

McMahon. E. T. Ruthveu Murray, L. L Murray, C. W. Neele, P. J.

Pybns, C.B.E., P. Rosling, A. M. Siltar, W. J. Thorrowgood, and A. H.
Walton. Mr. W. C. P. Tapper, nominatei by Messrs. A. W. Blake,

F. A. Bond, E. Cilvert. A. C. Cramb, F. W. Purse, L. L. Robinson,

0. N, Russell, A. H. Shaw, C. N. Staniland, and W. C. Ullman.
Besevolen'T Fund-—In our issue of December 24th we

announced that Mr. E. M. Hughman. of Bombay, had offered a

donation of £2i0 to the Benevolent Fund of the Institution of

Electrical Engineers, on condition that 19 similar donations were
received. The offer expires on June liOth, 1921. The Committee
charged with raising the fund has obtained Mr. Hughman's
consent to the sums of £250 not being contributed solely by single

donors, but by group subscriptions. The Territorial Centres of the

Institution are taking steps to organise such group collections,

which will doubtless be supported by members of the Institution

of all classes. The Secretary of the Institution of Electrical

Engineers. 1, Albemarle Street, London, W. 1, will reply to any
inquiries on this subject.

SU.MMER Meeting.—Up to the present 288 names have been
received, including 87 ladies. A circular giving details of the

arrangements has been received from the Secretary as we go
to press.

North MiDLiUDTERBiTOBiAL Centre.—The committee of this

Centre has circulated a letter in support of the nomination as an
ordinary member of the Council of the Institution, of Mr. Thos.

Roles, city electrical engineer, Bradford. The committee feels that

Mr. Roles would be a very desirable addition to the Council of the
Institution, on account of his personal qualifications and his very
active services to the Institution and to the North Midland Terri-

torial Centre. Mr. Roles was recently chairman of the Yorkshire
Electricity Supply Linking-up Committee, and is the immediate
Past-President of the Incorporated Municipal Electrical Associa-

tion. He is at present a member of the Council and Executive
Committee of the British Electrical Development Association, a
member of the British Engineering Standards Association, repre-

senting the I.M.E. .4.., and a member of the Joint Committee of the
B.E.A.M.A. and the I.M.E. A., for dealing with matters of interest

to the two Associations. We may add that he is one of t.he most
popular, as well as efficient, members of the Institution, and can be
relied upon to say what he thinks and to " play the game."

Junior Institution of Engineers Under the auspices of the
Junior Institution of Engineers, a paper upon industrial electric
lighting was read recently by Mr. N. Thornton, A.M.I.E.E.. at
Newcastle-on-Tyne. Mr. Thornton complained that many electric
lighting installations were carried out in a haphazard mauuer,
questions of design and the efficient use of lights being dis-

regarded.

Faraday Society —PHTsico-CaEMicAL Pboblems RELiTiNG to
the Soil.—Tne Faraday Sjciety is organising a general discussion
01 the abore subjec'. to take plaoeduring the afternoon and evening
of May 31st next in the rooms of the Chemical Society, London,
whijh will be presided over by Sir A. Daniel Hall, KC.B., F.R.S.,
chief scientific adviser to the Board of Agriculture. The discussion
will be opened by Dr. E. J. Russell, F.R.S., director of the Rotham-
stel Experimental Station, who will generally survey the subject.
A series of papers dealing with soil moisture, organic constituents,
absorption and colloidal phenomena will then be put forward as a

bisis for discussion. It is expected that among those present will

be Prof. Sven Oien, of the University of Upsala. Further parti-

culars of the meeting may be obtained from the Secretary of the
Faraday Society. 10. Essex Street. London, W,C. 2.

Institute of Metals At a meeting of the Sheffield Centre, on
April 15th, Mr. H. A. Greaves, one of the inventors of the Greaves-
Etohell steel-melting furnace, read a paper describing a new type
of electric furnace for non-ferrous metals. After a survey of the
principal existing types, the author said that the outstanding
feature of the new furnace was a permanent resistance supported
directly above the metal. This arrangement, it was claimed, was
far more efficient than if the heat had to be reflected from the
walls and roof of the furnace. Of course, in the arc furnace the
heat was directed down upon the metal, but in that type the
volatilisation of the metal and the damage to the furnace walls
were greater.

Gosport Rotary Club—On April Uth, Captain W. H. Upton
Marshall, R.E. (T.), M.I.E.E., delivered a lecture to the members of
this Club, upon " Electricity." The lecturer explained the pro-
visions of the Electricity (Supply) Act of 1919, and gave an
indication of the improvements aimed at by its application to
various parts of the country. Portsmouth's position in connection
with the scheme was explained, and the lecturer biietty outlined
the history of the electricity undertaking. He said that he
understood that Gosport was taking a supply for lighting from
the Tramways Co. He considered that unsatisfactory—a better

arrangement would be to take a bulk supply from a large supply
station.

Edinburgh Electrical Society.—On April 22nd, Mr. James
Plucknett, A.M.I.E E., gave a very interesting lecture on " Relay
Automatic Telephones."
The lecturer explained the apparatus in fuU, and the general

lines on which it worked, and finally took his audience through a
maz9 of connections, showing what happened from the time, a
caller took off his receiver until it was again replaced, and he
stated that he pinned his faith on the relay system on account of
the entire absence of complicated moving parts. Subsequently, an
adjournment was made to inspect the Relay Exchange which Mr.
Plucknett's firm has recently fitted in an Edinburgh office. This
was the first installation of the kind in the East of Scotland.
During the course of the evening it was mentioned that the
Relay Co. had 10 exchanges on hand for India, and its first

thousand line exchange for the British Port Office was in cooise of
completion at Fleetwood.

IHanchester Wireless Society On April 5th Mr. Alexander Marr
(the Vice-President) read a paper on ' The History of the Tele-

phone." The lecturer sketched the history of the develonment of
the telephone from the time of its invention by Prof. Alexander
Graham Bell up to the present day.

On April 6th. by the courtesy of the North-Westem Section of
the Institution of Electrical Engineers, members of the Society were
enabled to hear a lecture by Prof. Marchant on "Resent Develop-
ments in Wireless Telegraphy.''

On April 9th a very successful whist drive and danije was held at
the headquarters, nearly 100 members and friends being present.

Chief Technical Assistants' Association.—The annual dinner of
the Association was held on April 16th. Mr. J. R. J. Bowden.
A.M.Inst.C.E , presiding. A number of visitors attended, and the
opportunity was taken to present to Mr. and Mrs. J. H. Parker (a
former chairman of the C.T.A.A. and Past-P.-esident of the
E.P.E.A.), a handsome polid silver tea and coffee service as a token
of esteem and appreciation from the C.T.A.A. for their devoted
efforts in the interests of the technical staffs. The musical enter-
tainment was of a high order, and provided again by Mr. W. E.

Bradshaff, of Islington, ably supported by Messrs. Ricketts and
Young ; a most enjoyable evening was spent.

OUR PERSONAL COLUMN.
The Editurit invite electrical engineers, ir/iet/ier connected with the

technical ur the commercial side of the profession and industry,

also electric tramn-ay and railway officiah; to keep readers of the

Electrical Review posted as to their movements.

Mb. E. Guthbie Bowebs, electrical engineer to Messrs.
Bruutons, of Musselburgh, is to sail to-day, AprQ 29th, to take up
the appointment of assistant mechanical and electrical superin-
tendent to the Bombay Port Trust.

Messbs. E. J. P. Benn and Frank Elliott, representing
the Industrial League and Council, have left for the United States
to convey fraternal greetings to similar organisations on that side
of the Atlantic, and to study in the big industrial centres the
problem of re-adjustment of wages, in view of falling prices, and
steps for the re-establishment of overseas trade.

Mb. F. Fbeshwateb, who has retired from the position of

manager of the Teesside Tramways, Stockton-on-Tees, upon the
municipalisation of the system, has bsen presented by the staff

with a gold-mounted walking stick and a wallet of notes, together
with a gold brooch for Mrs. Freshwater.

Mb. C. E. Allsopp, of the Bradford Corporation Electricity
Department, was elected, last week, as president of the Bradford
Engineering Society.
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Mb. J. G. Richardson, telegraph superintendent, Edinburprh,
was the recipient of an illuminated address and a Georgian silver

tea service from the Edinburgh Telegraph Department, at a con-
versazione on Saturday evening, on the occasion of his retirement.

Limerick Corporation haa appointed Mr. F. Flynn aoting
electrical engineer, with Mb. Gbund as assistant.

Mb. Campbkll, who is retiring from the position of borough
engineer at Huddorsfield, after 2H years' service in that capacity, t>

take up private practice, was presented last week by Mr. Jagger.
deputy engineer, with an electric reading lamp, from the office

staff, and a dispatch case from the workmen of the Highways and
Tiamways Permanent-Way Departments.

Mr. U. J. Skinner, assistant distributing engineer in the
Hackney Borough Cjuncil electricity depirtment, has resigned his

position.

Pbof. Einstein has accepted an invitation from King's College,

London, to lecture at the College in May.
Mr. a. B. Cabtland, of 3, Creechurch Lane, Leadenhall Street,

London, E.C. 3, has been appointed sole representative for London
and South Counties for Messrs. Wm. Whittaker (Burnley), Ltd.,

boiler furnaoe manufacturers, and Messrs. The "Premier" Appli-
ances Co., Ltd., boiler expansion joints.

We understand that Mr. J. H. Wild, M.I.E.E., for many years
with the Lancashire Dynamo and Motor Co., Ltd., of Trafford
Park, and since 1916 assistant superintendent of electrical manu-
factures to Vickers, Ltd.. has left the latter firm, and joined the
board of Nathan & Allen, Ltd., of Westminster. Mr. E. P.

LncKiNO who has been closely associated with the firm of

Nathan k Allen for seven years, has also joined the board of the
new company.

Obituary —Mr. John Aitcbison.—The death took place on
April IVth.at Chalmer's Hospital, Edinburgh, of Mr. John Aitchison,

who, from the time the installation was put down, had held the
position of electrician at Floors Castle, Kelso.

Will.— The late Mr. C. A. Barrett (of the Hoffmann Manu-
facturing Co., Ltd., Chelmsford), left £413,106 net personalty.

NEW COMPANIES REGISTERED.

Olivers, Electro= Platers, Ltd. (174,314).—Private com-
pany. Registered April 20th. Capital, £i,OIM in £1 shares. To carry on the

business ol electrical and mechanical engineers, .leclricians, engineers, and
contractors, manufacturers o( electric apparatus, electro platers, eleclrotypers

and stereotypers, polishers, electro depositors, enaniellers and lacquerers, metal
refiners, motor car, boat, omnibus, van, and carriage proprietors, &c., and
to adopt an agreement with H. D. Oliver. The first directors are : H. D.
Oliver tmanaging director), 42, South Market Road, Great Yarmouth; G.
Richardson, Uraehead, Bonhill, Dumbartonshire; G. K. Wolsey, Wcstwood,
Southtown, Great Yarmouth; S. R. Woodger, Gable End, Marine Parade,

Great Yarmouth; H. Willlment, 31, Regent Street, Great Yarmouth. Secre-

tary : H. VVilliment. Registered office ; 42, South Market Road, Great Yar-

mouth.

J. H. Humphrey, Ltd. (174,271).—Private'company. Re-
gistered April 18th. Capital, £1,000 in £1 shares. To adopt an agreement
with J. H. Humphrey, of 5, High Fold Lane, Utiley, Keighley. for the

acquisition of the business of an electrical engineer carried on by him. The
permanent directors are : F. J. Cowie, 62, Duckworth Terrace, liradford,

engineer; J. H. Humphrey, 5, High Fofd Lane, Utley. Keighley, electrical

engineer ; S. Barraclough, 22, Duckworth Terrace, Bradford, engineer. Qualifi-

cation ; 50 shares. Secretary ; W. G. Hunt. Registered office : Downham
Street, Bradford.

Bromford, Ltd. (174,255).—Registered April 16th. Capi-
tal, £500,000 in £1 shares (2ri0,000 preference). To carry on the business of

manufacturers of and dealers in metal tubes, conduit tubes, and other kinds

of fittings for electric wiring, and all apparatus, articles, and accessories used

in connection with the erection and fittmg up o( electrical inst.illalions, metal

rollers, wire drawers, steel makers, ironmasters, ekctrical, mech.mical, hydrau-
lic and general eng^ineers, &c. The minimum subscription upon which the

directors mav proceed to allotment is 5.000 shares. T he first directors are ;

J, H. Aston.' Beaudcscrt Park, Henlev-in-Arden
; J. Baker, The Grange, South

Road, Smelhwick, near Birmingham; G. Heesley, The Pump House, Barnt

Green, Birmingham; J Rollason, Hampton Manor, Hampton-in-Arden. Quali-

fication : £500. Remuneration of chairman : £300 per annum; ol other directors

(except managing director) : 4200 per annum. Solicitors : Pinsent & Co., 6,

Bennetts Hill. Birmingham, ^o notice of situation of registered office was
filed at time of incorporation.

John Collier & Co. (Electrical Engineers), Ltd. (174,260).
—Private company. Registered April IGlh. Capital. £20,000 in £1 shares

(12.000 " A " and 8,000 " B "). To take over the business of an electrical

engineer carried on by J. Collier at 2n, King Street West, Manchester. The
first directors are: ]. Collier, Pullwvke, Ambleside (permanent); J. Ratclifie,

72, High Lane, Chorlton-cuni-Hard'v, Manchester; \V. T. Reynolds, 26,

Delaunays Road, Higher Crumpsall. Mancl-ester. Qualification : 1,000 shares.

Registered office ; 29, King Street West, Manchester.

Nathan & Allen, Ltd. (174,343).—Private company. Re-
gistered April 21st. Capital, £10,000 in £1 shares. To take over the practice

of Nathan & Allen, electrical engineers, of 25, \ iclori.i Street, S.W. The first

directors are: F. B. Nathan, 14, CharI..M, \i , i ,
,
W.14; J. H. 'Wild,

Nantwych, St. Botolphs Road, Worthing; I - \ -'n, Grey Coat Gardens,

Westminster; E. P. Lucking, 15, Chatsu.H i- \. lun. W. 3. Qualifica-

tion: 150 shares. Registered office: 25, \h ...i s:i •, S.W.I.

Woodaloid, Ltd. (174,326).—Private company. Regis-
tered April 2nih. Capital, £1,000 in 900 participating preferred shares of

£1 each, and 2,000 deferred shares of Is. each. To carry on the business of

mechanical or electrical engineers, pattern makers, founders, workers in wooil

and wood substitutes, hardware manufacturers, &c. The first directors arc :

A. B. Shaw, 2.52. South Norwood Hill. S.E.25; S. J. Rouse. 2. TanfiilJ Court.

Temple E.G.; W. R. Gaff. 7. Rusham Road. Wandsworth Common, S.W.
Registered office : 2, Tanfield Court, Temple, E.C.

Indurit Products Co., Ltd. (11,69.5).—Private company.
Registered in Edinburgh April 16th. Capit:il. £1,()00 in £1 shares. To carry

on the business of manufacturers of " Indurit " and other electrical, insulating,

and moulding materials. The first directors are : W. Hunter, 4a, St. Andrew
Square, Edinburgh, technical consultant; R. Howden, 50, Leamington Terrace,

Edinburgh gentleman; J. H. Fairgrieve, Cherry Cottage, Uddingston, analy-

tical chemist; W. Grant. Broomknowe, Mossend, engineer; D. W. Cowe,

1, Park Place, Trinity, Leith, gentleman. Qualification : 50 shares. Secre-

Urj : H. Howden. Registered office : 4a, St. Andrew Sijuare, Edinburgh.

Particulars of the Electrolytic Zinc Co. of Australasia,
Ltd., h;ive been filed pursuant to Section 274 of the Com-
pani<s (<.:onsolidation) Act, l'J08. The capital is £:),(XIO,000 in £1 shares
(1,500,000 8 per cent, cumulative preference and 1.500,000 ordin.iry). A private
company was incorporatcrl in ^ictoria, Australia, on June 2nd,' ]910, as the
" Electrolytic Zinc Co. of Australia Proprietary, Ltd.," to quarry, crush,
smelt, calcine, refine, dress and amalgamate, manipulate elcclrolytically or
otherwise, and prepare for market, ores, metals, fluxes, tailings, concentrates,
slimes, mineral substances, and other products of mines in Australia or else-

where. It was resolved on September 6th, 1920, that the word " proprietary "

be omitted from the title, and that the company be converted into a public
company. The British address is al Pinners Hall. Austin Friars, E.C. whert
A. J. Smith is authorised to accept services of process and notices. The
directors are: Hon. VV. L. Baillieu, T. B. Birkbeck. M. Cohen. A. J. F. de
liavay. C. Eraser, W. M. Hyndman, B. Kelly. G. C. Klug, H. A Sheppard.
Hon. G. Swinburne, J. L. Wharton, and W. S. Robinson, all ol Melbourne;
G. W. VV. MacKinnon. 24, Evelyn Gardens, S.W. 7; F. A. Govett, Holiday
House, Sunningdalc, near Ascot; and G. G. Hay (as alternate to F. A.
Govett), 18, Stonebridge Park, Willcsden, N.W.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Sun Electrical Co., Ltd.—Satisfaction to the extent uf
£275 on April 11th, 1021, of debenture stock dated March 31st. 1»11, securui^
£7.000.

Lancashire Ordnance Accessories Co., Ltd.—Particulars
of £50,000 debentures authorised Jul) 16tli, 1920, whole amount issued (regis-

tered April 14th. 1921. pursuant lo Order of Court). Property charged :

Company's undertaking and propeits, pres.-nt and future, except uncalled
capital,

Quead, Ltd.—^Satisfaction to the extent of ,£2,000 on
March 31st, 1921, of debentures dated November 29th, 1920, securing £5,000.

U.\bridge & District Electric Supply Co., Ltd.—.Mortgage
dated April 6th, 1921, to secure £1,000, charged on certain land and premises
in Hillingdon West, Middlesex. Holder: E. J. Garner, 118, High Street,

l'.':bridge.

Cammell Laird & Co., Ltd.—Conveyance dated March
31st, 1:J21 (supplemental to trust deeds dated March '22nd. 1905, and Julv 9th,

1901, to secure £500,000 4i per cent, debenture stock and £1,000,000 'a per

cent, debenture stock). Charged on certain land and premises at Penistone.
Yorks. Trustees ; Rt. Hon. Lord Stuart of Wortlev, 7, Choyne Walk.
Chelsea, S.W., and A. Tongue. 13, St. Ann Street, Manchester. Also con-
veyance dated March 30th, 1921 (supplemental to trust deed dated January
1st, 1914, securing £500,000 5 per cent, first mortgage debenture stock),

charged on above-mentioned properties. Trustees ; Law Det>?nture Corporation,
Ltd., 24, Old Bro.id Street, E.C.

London Electric Wire Co. & Smiths, Ltd. (101,353).—Re-
turn dated .March 25th, 1921. Capital, £l,2:j0,000 in 750,000 ordinary and
.500,000 preference shares of £1 each, 644,070 ordinary and 400,000 preference
shares taken up, £35,035 paid, £694,035 considered as paid. Mortgages and
charges : Nil.

Northampton Electric Light & Power Co., Ltd. (28,640).
—Return dated March 9th, 1921. Capital, £250.000 in 10 " A," 212,001 " B "

ordinary, and 37,389 " B " preference shar.s of £1 each, all issued and fully

paid-up' in cash. Mortgages and charges: £71,625.

CITY NOTES.

The annual general meeting of this com-
Urban Electric pany was held on April '20th at Winchester

Supply Co., Ltd. House, Old Broad Street, Mr. P. D. Tuckett
presiding. In proposing the adoption of

the report, the chairman said that the results for the past

year, although they showed a substantial improvement over

those of the previous 12 months, ^vere still far from being

satisfactory. They had now a connected load 70 per cent,

larger than in 1914, and nearly 90 per cent, larger than in

1913, when they were paying the preference dividend with
every prospect of an ordmary dividend in the near future;

yet, instead of deriving a more than equivalent increase of

profit from that increased load, they were to-day, after making
the increased depreciation provision which the enhanced cost

of renewals now called for, actually deprived of any return on
their share capital. Before the war the total working costs were

about ^80,000. Last year they exceeded i£'280,000. an increase

over 1919 of £60.000, of which the increased price of coal and
the increased rate of wage accounted for nearly £50,(100.

Until confidence was restored, and a commercial equilibrium

established between costs and revenue, there could be no
active development, and certainly no prospect of a cheap or

abundant supply, so far as their small isolated undertakings

were concerned. If with current costs and rates of charge

they were denied the right to earn an adequate return on

their pre-war capital, how was it possible for them to extend

the business by the expenditure of further capital on plant

and mains costing nearly three times as much and with capital

costing nearly twice as much? Even if the e.xpenditure

would enable them to secure some reduction of their generat-

ing costs, the capital charges would render it prohibitive.

Thus, at a time when there was every prospect of an increasing

demand for electricity, they had no alternative but to reverse

their progressive policy so as to avoid at all costs any develop-

ment involving capital expenditure. Their customers were

bound to suffer, but until cost,s fell or the Government faced

the facts and provided an appropriate remedy, the difficulty

would remain. However much consumers might want a

supply, and however anxious they might be to give it them.

it was commercially impracticable for them to face the cost.
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At present they were compelled to charge some coiiBumers
more than they should, because they were prevented from
charging others as much as they should, for there was this

very marked and important difference between maxunum
rates now and before the war. Then they nere maximum
rates in fact, with a sufficient margin over the rates actually
charged. To-day they were in practice minimum rates with
less than no margin. He believed the whole system of control
by maximum rates was wrong. Either they were high
enough to be inoperative as before the Ji\'ar, or by their
inadequacy as at present they ran counter to every economic
law and so destroyed the very basis on which the development
of the business depended. Small undertakings like theirs had
suffered much more severely than the larger ones. He would
explain the main differences affecting them, and he could
do so the more readily because he was a director of the City
of London Electric Lighting Co., which was one of the most
successful of the larger undertakings. Apart from summer-
time and early shop closing, which had generally deprived the
smaller undertakings of a disproportionately large proportion
of their comparatively small revenue, thereby raising both
their capital and working costs per unit, they had been hit

twice as hard as the larger undertakings by the increased
price of coal and the increased rates of wage, without having
been able to compensate themselves by making percentage
increases in their rates of charge to the same extent that the
larger undertakings had been able to do; and in this connec-
tion they must bear in mind that coal, wages, and salaries

represent over 80 per cent, of their working costs. A large

undertaking, using large turbine generating sets, consumed
some 3 to 3 lb. of coal per unit, whereas this company, with
their small reciprocating sets, could not expect to consume
much less than 5 lb. or 6 lb. per unit. The increased price
of coal hit them, therefore, twice as hard as it hit the others.

Then, as to wages. Before the war in their small country
towns the class of labour and supervision they employed was
very different to that employed in the great cities and large

industrial centres. The nature of their business compelled
them to run their stations cheaply, and as a rule their men
under the easier and pleasanter conditions were content to

work longer hours at a considerably lower wage. But now
that wages and working hours were regulated by .Tnint In-

dustrial Councils on a more or less uniform standard through-
out the country, it had had the effect of increasina wage rates

altogether disproportionately, besides compelling them in some
cases to employ an additional shift. To take a hypothetical
example, where the City Co. were paying £2 before the war.
the Urban Co. were paying little more than £1 for a cor-

respondins service, so that, although thev might now he
paying £B against the Urban £S 10s., their wages bill was
increased bW per cent, where this company's was increased
2-50 per cent. With regard to the question of compensating
price, before the war the average lighting rate of the City
Co. was little more than -^d. per unit, whilst they were gener-
ally charging from .5d. to 6d.. but whereas the City Co. had
been able to follow their rising costs by corresponding in-

crea.ses of price, until they were now charging .'-id. per unit,

thanks to their 8d. maximum rate having afforded them an
ample margin, the Urban Co.. whose costs were altogether
disproportionately increased, had onlv recently been allowed
to rharge up to lOd. per unit in half their undertakings and
up to Is. per unit in thp remainder, their original maximum
rates of 7d. and 8d. having afforded them no similar adequate
margin within which to adjust their prices. In other words,
the Citv Co.. with doubled costs, had been free to more than
double its price, whereas this company with trebled costs had
been condemned to starve for three vears and could now
barely double theirs. He was not saying that lOd. and Is.

might not appear fairly high rates romnared with those
charsed by large undertakings or those to which recently they
had been restricted, but they were not high in relation to the

costs which had been imposed on the company, nor would
they appear high if they had been allowed gradually to

advance them contemporaneously with their rising costs.

Turninc to the Electricity fSupplyl (No. 2) Bill, the speaker
said :

" What fate awaits it I am unable to say, but it is

certainly ill-calculated to restore confidence to a sorelv tried

industry, and I shall be much surprised if it does not meet
with strenuous opposition. Shoidd its controversial provisions
lead to its rejection or withdrawal. I do not know what steps

may be taken to ensure the grant of the enlarged powers
in regard to prices which the welfare of the industry makes
it so vital for the Ministry of Transport to possess, but until

their powers are enlarged I see little prospect of our obtaining
further relief so far as maximum rates are concerned. In
these times we must no doubt all expect tn suffer, but T see

no justification whatever for subiectinff our ^maW undertakings
to the impossible conditions under which wp are compelled to

work them and at the same time arbitrarily denying us the
right to meet those conditions, so far as it might be possible
for us to do so. in the same way that every untramelled
industry has been free to do. and has been obliced to do. . . .

It would be well for you not to lose siiht of the fact that the
capital value of nur plant has largely increased, that the
underlying basis of the bu.^iness is essentially stable, and that
we con.sequently only rcnuire fair trading conditions to enable
us to earn a reasonable return." Proceedins to refer to

the accounts, Mr. Tuckett .said that in the net profit
and loss account there was a substantial increase in

the interest charges, due to the increased capital expendi-
ture w'hich they had been forced to incur dm-ing the past two
years iu making good the war-time arrears, whilst then: in-
creased earnmgs had involved them in an additional mcome
tax charge of A'b,otXJ, leavmg them with a net balance of
±"i5,84U, as compared with i/.GUli a year ago. He
was afraid the shareholders would feel some disappoint-
ment at the directors' inability to recommend the resumption
of u preference dividend, but, despite the substantial improve-
ment shown, the company's financial position rendered it

impossible for them to deplete their cash resources at the
present tune. Owing to then- inability to adjust their rates
of charge to then- constantly rising costs, he estimated that
they had been deprived during the past few years of something
not far short of iloU.UlKJ. which would have been available
for the payment of dividends and for meeting their other
current financial needs. As it was, all then- available resources
had been absorbed in providing the additional working capital
which their higher working costs now entailed or were re-
quu-ed to meet such current capital expenditure as their
statutory obligations inevitably compelled them to incur. Re-
garding the future, the outlook for the current year was by
no means assm'ed. They were doing all they could to reduce
theii- working costs, but with over au per cent, of the total
represented by coal, wages, and salaries, over which they had
a very limited control, it was not easy to effsct any large
reduction independently of the general reduction which they
all hoped to see before long. The only other means ol im-
proving the position was by increasing the revenue. They
could not do that by active development involving capital
expenditure, and, except in one case which was now pending,
they were of opinion that it would be inopportune and futile
to press for a further increase in their selling rates until they
knew the fate of the Bill now before Parliament under which
the Ministry of Transport was seeking enlarged pow'ers.
Mr. E. Charriugton seconded the motion, and the report

was adopted.

Mr. J. Taylor, presiding at the annual
Automatic meeting, held at Liverpool on April 19th.
Telephone said that the profit for the year was ^015.369.

Manulacturing plus £9,341 brought forward. Depreciation,
Co., Ltd. preference dividend, and other outgoings

having been paid, there remained a balance
of £6.861 to be carried forward. It was not possible to pay a
dividend on the ordinary shares. With regard to the agree-
ment made in March. 1920, with the International Automatic
Telephone Co. for the promotion of sales of the Strowger
automatic telephone m colonial and foreign territories, this

alliance was undoubtedly proving successful, and would be
justified. The dii'ectors' efforts had been chiefly concentrated
on the arrangement necessary to cope with a larger volume
of business, and this had involved the expenditure of a large
amount of money, which had not shown any immediate profit-

earning result. The first fruits were, however, manifesting
themselves in valuable orders received from Japan, India.
South America, and elsewhere, and many large telephone ad-
ministrations had finally decided that for economic reasons
the advantage of automatic over manual telephones was already
beyond dispute. This company had found it necessary to very
largely increase its engineering and manufacturing capacity.
As the expense involved was for development purposes, which
should favourably reflect on future business, they had decided
to charge only two-thirds to the 1920 account, the balance
being charged to a development account. During 1920 they
had to do a considerable amount of reorganisation and con-
struction work, which had temporarily militated against their

earning capacity, but such work was necessary, and the direc-

tors had every confidence in the results provided the work-
people did not prejudice by adherence to a policy of limited

output the company's ability to meet foreign competition, and
provided also that general international business was of a

normal character. A hopeful feature was the company's
railway signalling department, because when released from
Goyernment control the 'ailways of the country would neces-

sarily have to spend money in improvements, and from the

opinions expressed by railway engineers on the different de-

vices introduced by the company it would appear that a fair

share of the business should be secured. Finally, the speaker
exjiressed the belief that the results of 1920 were better in

fact than would appear from the balance sheet; time would
prove this to be so.

Mr. D. Sinclair, managing director, seconded the adoption
of the report, and it was carried.

Mr. J. Annan Bryce (chairman) presided

Metropolitan- on April 20th over the twenty-first annual
Vickers general meeting of the company. The
F.lectrical chairman, in moving the adoption of the

Co., Ltd. report, first commented on the accounts,

and pointed out that the capital now stood

at £2.39.5.000. viz.. £1.1.3.5.6.50 ordinary shares. £1,234,370 pre-

ference shares, and £25.000 deferred shares. The prior lien

debentures continued to diminish in arnount with increased

rapidity, owing to the operation of the sinkinu fund, and last

vear £10.300 was extinguished. " Sundry creditors and credit

balances " showed the large increase of nearly £1.200,000.

This item included reserve for income tax, corporation tax,

and excess profits tax, but the increase was mainly caused by

t' e large amounts due to suppliers of material owing to the
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preat iIllrea^^ in the turnover. The general reserve account
had been increased by the appropriation of £100.000. The
balance carried forward was increased by nearly ±'8,000. On
the credit side of the balance sheet no alteration hadbeen
made under the heading " patents, goodwill, &c." " Works,
machinery, itc," had risen by, routihly, £100,000, owing
mainly to additions to buildings, machinery, and plant., de-

preciation amounting to iCS.OOO. and a large expenditure on
maintenance, having been written off as usual. " Stock and
materials on hand " showed the large increase of £1,140.000.
caused by the greater volume of business. Special care had
been taken to value on a conservative basis, and every effort

was made to keep purchases of material as low as possible.
" Sundry debtors and debit balances " also showed the large
increase of over .iJSflO.OOO due to the sam« cau.se. much greater
volume of business. " Cash in hand and at bankers " stood
at about £GO,000 less than last year. " Sundry inve.stments

"

were £373,000 loss than last year, due to the realisation of

short-term securities, the proceeds of which had been applied
to meet the needs of the greater volume of business. Coming
to the profit and loss account, the gross profit was £81,5.5.5,

and the net profit £83.251 larger than in 1010. Considering
the interruption of business cau.sed by the railway strike and
the moulders' strike at the end of 1919. which greatly affected

the results of 1920. and were indeed even still to some extent
affecting the oiieratious of the current year, they would con-
sider it satisfactory that they were able to appropriate £100.000
to reserve. £35.000 to special depreciation, increase the carry
over, and raise the dividend on the ordinary shares from 8 to

12i per cent. The orders received during 1920 were in value
about SO per cent, greater than tho.se received in 1919. while
#ie orders completed were in value about 50 per cent, greater.

The tonnage of orders completed represented an increa.'=e of

about .30 per cent., a remarkable improvement, in view of the
fact that electrical machinery was always becoming lighter
in weight owing to the increase of efficiency in the material
used in its construction. The increase of tonnage completed,
moreover, reflected very great credit on the efficiency of the
organisation. Last year he said that there were signs of the
recognition by employers of the need for more human sym-
pathy with their workers. He lielievcd the feeling of sym-
pathv was growing every day. T{ was recognised by every
sensible man that the worker .should be helped to maintain
in part at least the improved standard of livins which he en-
joyed during the war, and that meant a wideninc of the
pre-war margin between w-ages and cost of living. When the
working day was shortened it was alleged tliat output would
be maintained or increased. So far from that being the result,

even the output per man per hour was less, with the result
of an immense reduction of output and increase of cost. If

the coal question was not settled at once industry would be
unable to carry longer the burden of taxation under which it

was staggerinc. a burden so heavy that many great concerns
were forced to borrow to pav their taxes; a fact known to
everv banker, though the Treasurv denied it. The excess
profits duty had, indeed, made n belated departure, but its

extinction would civp no relief where no excess profits were
being earned. Industry demanded another financial relief—

a

reduction of the bank rate. There was a further difficulty,

the competitton of other countries—America. Belgium. Ger-
many, and France. In none of these countries was the
reduction of output ner man a feature as it was with them.
In America the production per man in almost all the great
industries was about three times as creat as with this

countrv. and so. thouch the workman had high wages, and
a possiblv higher standard of life, the cost of nroduction was
lower. The present coal crisis was caused by .America nnder-
.selling us in every Continental country, fn snite of the handi-
caps of a much longer haul fo the nort of shipment. In C.er-

raany unskilled labour got from 14s. to 17s. r""- week, skilled

'

labour aot from 35s. to 42s. per week, an'' w-ith a ten-hour
day. The Dennan exporter was favoured lu- n verv low ex-
change, and so in almost every article for which he had not to

import the raw material he could undersell them by .50 per
cent, and make profits up to .50 per rent. .A few months ago
an English concern had io nlace a larce oraer for construc-
tional steel. The lowest BrFtish tender was one million pounds.
A German firm of renute tendered at .P.5.50.000 and r^ot the
order. Here in England, as long as the recent leaislation

imposing a 50 per cent, reparation dutv is in force, there will

be little imported from Germany, but the comnetition from it

would have to be met evervwhere excent in France, the onlv
other countrv which had imposed similar legislation. In
BelTium and Prance also exports were favoured by a low
exchancp. ^nd their labour, esriecially in Belcrium. was work-
ing much harder than ours. Fnless. therefore. Britain could
reduce its costs by an increase in oi'tput and greater eificiencv

and ecnnomv in every dire'-+'on. Hip oullnok for its exnorts,
on which hitherto the p'-'^sner'tv of lhe countrv had principallv
depended, was dark. Esnecially dark was it so long as the
Continental conntrie'^ remained imnoveri.slied. If they kent
poor they could not buy fr^m Great Britain. Ppferring to the
workprs. the chairn-i'>n said the number of male workers hnd
increa.sed from 4.013 to fi .504. and -^omen from 778 to 885.

In the nine vears since 1912 the ^''erage weekly enrningc of

men had incr'-'ced from ^1 7s, n/l fr. £3 IRo. lOd . and of

women from 12s. 3d. to -C2 Oa. Id., these ficnireg incfnflin"

boys, girls, and night shifts. In the same, period the pay of

apprentices had been about trebled. The number of staff was

about '2MW. consisting of about 1.5-50 men and 7.5(1 women.
01' the latter, many were engaged in work of a highly technical
character. A central canteen was opened in January ; it

seated 2,0LK) men, and 1,750 had already arranged to purchase
their meals at it. A canteen seating 1,500 for the use ol the
staff would be opened in a few weeks. Three new depart
meuts had been .started with the view of increasing efficiency

and promoting economy. They were called respectively : Pro
duction. process, and inspection departments, and the increased
efficiency attained had already amply justified their creation.

The new research building was already partly occupied, and
the rest would soon be ready for occupation. The department,
was doing most valuable work, not only in testing but in

scientific investigation for the purposes of the company and
allied concerns. The education department continued to

expand. At the end of 1920 it had under training some 1.450
boys and men, of whom 100 were college apprentices of the
university graduate type, 100 school apprentices from public
and secondary schools, and 800 trade apprentices. A benevo-
lent fund to relieve cases of hardship arising through illness,

accident, or other causes of distress among the workpeople
had recently been established, and its members already num-
bered 2,115. The fund would be maintained by an annual
subscription from the company, contributions from memoers,
itc. The company had lately taken over the management of

the electrical department at Messrs. Vickers' works at Shef-
field. This arrangement avoided the necessity of the provision
of further buildings and equipment at Manchester, and would
in other ways prove of advantage to the company, especially

by creating a close co-operation in the manufacture and sale

of the products.
Sir F. H. Barker ^vice-chairman) seconded the motion.
Mr. Birks asked if the board contemplated renewing the

option to the shareholders to convert their preference scares
to ordinary shares. The number which had been so converted
was rather disappointing, and he thought the operation had
been checked by the low price of the shares in the market.
The chairman said the reopening of the question of conver-

sion would want consideration, as it would require an altera-

tion of the articles of association.

The motion was carried.

Mr. D. Sinclair presided at the meeting
International held at Liverpool on the 19th inst. He
Automatic said that this was a company holding shares
Telephone in the Automatic Telephone Manufacturing
Co., Ltd. Co., and was formed as a means of streng-

thening the whole position. A large num-
ber of questions, many of them of an international character,

had to be considered, and Mr. Adams and the president of

the company, and Mr. Mellinger, a director, were now on
the Continent negotiating and arranging matters in the in-

terests of the company, for it was necessary to be in touch
with telephone interests in almost all parts of the world. The
company had secured and handed over to the Automatic Tele-

phone Manufacturing Co. orders for larger exchanges in South
America, Japan, India, and other countries, including an
order from Mesopotamia for about £28,000 of equipment.
When a country like Mesopotamia could do that it could readily

be understood that when the forward countries really took up
automatics the- field was very large indeed. He expressed

the regret of the directors that it had not been possible to

pay a dividend for 1920, but it was hoped that the work done
and the large amount of money put into the business would
in the relatively near future earn profits, which would com-
nen.sate those who had done the work as well as the share-

holders.

A shareholder wanted to know if orders could not be obtained

from nearer home than the East.
In reply. Mr. Sinclair said that the British Post Office had

not come up to the scratch to the extent that had been

expected, but grumbling did not help, and things \\ere now
looking better than they did.

The net revenue for 1920 was £96.175,

North compared with £G2.381 for 1919. Adding
Metropolitan the interest and dividends received and the

Electric Power balance brought forward, the total is

Supply Co. £103.395. The following are deducted :

Mortgage, loan, and debenture interest.

£18.700: debenture reserve fund. £2.000: contribution to re-

serve account. £16,011. Out of the balance of £66.683. a

dividend on the 6 per cent, cumulative preference shares is

paid requiring £35.999. and a dividend of 7^ per cent, per

annum on the ordinary shares absorbs £26.251. leaving £4.433

to carry forward. Tlie total units sold during the year repre-

sented an increase of approximately IS ner cent., compared
with 1919. As from December 24th, 1920. a sunply of elec-

tricitv in bulk has been civen to the Harrow Electric Light

and Power Co.. ltd. .A bulk supplv agrepment has been con-

cluded with the Welwvn Garden City. Ltd.. for distribution

in the Welwyn Garden Estate. Xesotiations have been pro-

cppdincr with thp Mptronolitan Electric Tramwavs, Ltd.. and

the Middlesex Countv Council for an increase of the rates of

supplv to the -56 route miles of tramwavs and licht railways

operated by thp Tram^-.Tv Co.. and a satisfactorv arrnnsement

has now been made. The comnanv has obtained judfjment in

an action apainst the metropolitan boroush of Stoke Newincton
under the Courts (Emergency Powers) .Acts for an annulment
of the pre-war supplv contracts with the Council. Negotia-

tiop= -re now p'-oceeding with tb" Council for a continuation
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French
Companies.

of the supply upon improved terms to the company. The
North Metropolitaji Electrical Power Distribution Co.. Ltd.,
in which the company is interested, has made satisfactory
progress, and is paying au ordinary dividend at the rate of

4 per cent, for 1920. The increased rates authorised by the
Ministry of Transport for supply for priviite purposes were in-

troduced as from the commencement of the midsummer quar-
ter. 1920. Additional generating plant has been installed at the
Brimsdown power station, and will be ready for use within
the next few months. Extensive alterations and improvements
are in progress at this station for the installation of further
generating plant, with the con.sent of the Electricity Commis-
sioners. The consent of the Minister of Transport under the
Public Utility Companies (Capital Issues) .A.ct, 1920, has been
obtained to the increase of the borrowing powers of the com-
pany by the creation and issue of mortgage debentures or
debenture stock or the raising of loans to an extent not ex-
ceeding one-half the amount of the share capital issued and
paid up.

Meeting held April 27th.

The report for the financial year to

August 31st, 1920, of Commentry-Pour-
chambault et Decazeville shows a net profit

balance of 5,162.661 fr.. or 87,220 fr. above
that of the preceding year. This result has been achieved
after hquidating 3,208,55.5 f--. of new works, against 2,070,442
fr. in the year preceding. A dividend of 100 fr. per capital

share and 75 fr. per share Je jouissance is proposed.
The Compagnie Continentale pour la Fabrication des Comp-

teurs a Ga.^ et autres Appareils is about to issue 10,000 5(X1-

franc bonds, at the price of 495 fr., yielding 7 per cent,

interest, free of tax, present and future, and repayable in 20
years from February 15th, 1922.

The Societe d'Electrochimie et d'Electromefallurgie is issu-

ing bonds to the value of lo.OOfl.OOO fr. The bonds are of

500 fr. nominal, bearing 6.5 fr. interest, free of tax, present
and future, and are issued at 490 fr. They are repayable in

~

25 years from 1926, either by drawings or purchase on the
market.
An issue of 24.000 500-franc bonds is being made b\' the

Societe Electro-Cable. 20,000 of which are allotted to M. Henry
Debauge. and 3,400 to Debauge et Cie. as payment for their
assets.

The board of the Ti-amways Electriques de la Rive gauche
de Paris has decided to make payment of the balance of the
dividends for the years 1918 and 1919 at the rate of 2,725 fr.

net to nominative shares, and 2.06 fr. to shares to bearer,

against return of coupons.
The report of the Compagnie des grands Travaux de Mar-

seilles shows a profit of 1.454,105 fr.. after providing for various
sinking funds, allowing of the distribution of a 50 fr. dividend.
New and interesting outlets had been opened for electric

enterprise in the liberated territory and in Spain. Cilicia.

and Argentina. Older undertakings or those under construc-
tion were proceeding normally, notwithstanding the financial

difficulties of the moment.

The Societa Tramvie Elettriche Bresciene
Italian has increased its capital to 12,000.000 lire.

Companies. in order to complete the conversion to

electric working of the tramways of Bres-
cia na, formerly belonging to the Societa Elettrica Bresciana.
The following Italian electric companies have augmented

their capital : The Societa Idrnelettrica del Fasanella, to 500,000

lire; the Societa Eomana di Elettricita, from 6,000,000 to

30,000,000 lire; the Societa Elettrica ed Elettrochimica del

Caflaro, from 8.000,000 to 12,000.000 lire; the Societa Anonim.i
Guarniere, of Milan, from 500.000 to 2.000,000 lire; the Societa
Elettrica Interprovinciale di Verona, from 3.000,000 to

15,000,000 lire: and the Societa Adriatica di Elettricita from
60,OlX).0O0 to 100,000.000 lire.

The Society Idrolettrica Ligure, of Spezia. as a result of
its last workinff. has decided to write down its capital from
14,910,000 to 7,455,000 lire, and to raise its capital to 25,000,000
lire. "

:

With a capital of 1.000,000 lire has been launched in Pome
the Societa Italiana Pappresentanze Elettriche (S.I.E.E.) for

the representation and trading in electric lamps, heating and
lighting apparatus, and other electrotechnical articles.

Tlie Societa Idroelettricn Piemnntese T.ombarda Ernesto
Breda, with a capital of 60.000.0(X1 lire, has been established
at Milan, for the generating and utilising of water power in

general, and especiallv for the working of the plant on the
Ijvs. constructed during the war by the Societa Italiana E.
Breda.

Tlie Societa Italiana di Elettrochimica . after setting aside
600.000 lire to the sinkins fund. 1,155.000 lire to the share-
holders at the rate of 7.70 lire per share, and carryins over
5.1S7 lire, has decided to increase the company's capital to

21.000,000 lire.

The Societa Idroelettrica del'Ossola. of Milan, has closed
its 1920 account with a net profit of 60.116 lire, the assets of
the company being valued at 795,4.58 lire.

Stock Exchange Notices.—The Committee has specially
allowed dcTlinps in the following:

—

Electrolytic Zinc Co. of Australia.—1,100.000 cumulative
participating preference shares of £1 each (IDs. paid).

Indian Electric Supply & Traction Co., Ltd The surplus
on working in Cawnpore during the year 1920 was i'34,970
(against £27,9:© in 1919). and including transfer fees, bank
interest, and discount on Treasury bills in England, the credit
side of net revenue shows a total of ±40..557. London ex-
penditure was £2.462 (£2,309 in 1919), and after providmg
£3,113 for debenture interest, the profit is £34,981, plus
£3,803 brought forw^ard. There is put to reserve for deprecia-
tion and renewals £6,000; to general reserve £6, .500; written
off debenture issue expenses, £2,.500; written off new share
issue exjienses £514. The preference dividend for the year
requii-es £7,562. The total distribution on the ordinary shares
is 10 per cent, for the year (£9,767) ; and the directors' com-
mission on the dividend is £342 and £524. leaving £5.075 to
carry forward, subject to taxation. Meeting : London, May
4th.

Brush Electrical Engineering Co., Ltd.—The accounts for
the year ended December 31st, 1920. show a net profit of
£191,096, to which must be added £74,726 brought in from
1919, making a disposable total of £265.822. £13,000 is placed
to depreciation account; the expenses of the new issue of
ordinary shares made in 1920 amounting to £15.576 are written
off; £2.044. being a further 4 per cent, for the year, is paid to
the 6 per cent, second prior lien debenture holders; £53,377
added to general reserve, raising this account to £75.000. A
divideiid of 15 per cent, per annum on the ordinary shares,
absorbing £38, .557, will be recommended, leaving a balance
of £143,268 to be carried forward, subject to E.P.D.. income
and corporation profits taxes, and directors' additional re
muneration.

Madras Electric Tramways (1904), Ltd.—Gross profit for
year ended December. 1920, £41,103, After debiting interest
and London office expenses, making provision for debenture
stock, sinking fund, and putting £15.000 to depreciation and
renewal account, the balance is £15,093. plus £4,944 brought
forward. Preference dividend, less income tax, £6,000; 8 per
cent., free of tax, on the ordinary shares. £4,.580; contribution
to employes' gratuity fund. £1,000; to general reserve. £3. .500;
carrving forward, .subject to E.P.D.. if any. £5,.566.' The
traffic receipts and running expen.ses in rupees show increases
of 16.6 per cent, and 24.4 per cent, respectively on 1919. The
balance from running account .shows a considerable increase,
but in comparing the figures with the previous years, regard
must be had to the par value of the rupee, which was 2s.
for 1920. instead of Is. 4d. as formerly.

Metropolitan Electric Tramways Co.^Revenue for 1920,
apart from dividends receivable, amounted to £957,555. De-
ducting all expenses .chargeable to revenue, including deben-
ture and loan interest, and setting aside £10,000 for recon-
struction and renewals, there remains £8,424, plus dividend
receivable on holding in North Metropolitan Electric Power
Supply Co., and sum brought forward, making available
£37,406. Directors recommend placing to reserve £10.868;
dividend on preference shares, balance of 4J per cent, per
annum for 1918 and i per cent, per annum on account of

1919, carrying forward £1,5.38. Benefit of increased fares was
only obtained by company during six months of year, while
increased working expenses prevailed throughout the whole
of the year. Reconstruction of portion of track in Tottenham
district was carried out during the year. The Company pur-
cha.sed and cancelled £8.848 4J per cent, and £3.962 5 per
cent, debenture stock.

—

Financial Times.

British Electric Transformer Co., Ltd.—The report for
1920 states th:it aft^r paying all manufacturins costs and
expenses of administration, the net profit is £70,267, plus
£10,.523 brought forw.ird. making £80,790. There is to be put
to reserve £10.000; to depreciation reserve £3.000; preference
dividend absorbs £18.836; dividend of 10 per cent., and a
bonus of 1i per cent, for the year require £40,625; extra
remufieration to directors, £2,150; carried forward £6,178.
The directors report the death of Mr. F. J. Marchment, a

director. Annual meeting : April 29th.

London United Tramways, Ltd.—Gross receipts for 1920
totalled £532,742. an increa.se of £36.200. Working expenses
£482.597. Balance £.50.144. compared with deficit of £144
for 1919. After charging debenture and loan interest there
is £695 as a deduction from deficit for years 1918 and 1919.

Tlie effect of increased fares, says the Fivancial Times, was
only felt by the company during part of the year, while the
increa.sed working expenses prevailed throughout the whole
of the year.

Beli^ium.—The report of the Soci^t^ Generate Beige d'En-
trcpri.ep.? Electriques. of Brussels, for last vear shows a profit

of 1.82.5,787 fr.. as compared with onlv 784.152 fr. in 1919.

The Societe des -'\teHers de Cnn.^tructions Electrinues de
Charleroi reports a profit of 6.719.081 fr. for the past financial

year; a dividend at the rate of 5 per cent, is being declared.

Montreal LijSht, Heat & Power Companies.

—

A dividend
of SIJ on Montreal T>ight. Heat & Power consolidated shares

and one of $2 on Montreal Light, Heat & Power Co. common
shares are announced.

Sweden.—.Accumulatorfabriks .Aktiebolaget Tudor has de-

cided to increase its share capital from tlie present 1.000.000 kr.

to 2.000.000 kr. by the issue of new shares of 1.000 kr. each at

par.

—

Renter's Trade Service (Stockholm).
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British L.M. Ericsson Manufacturing Co., Ltd.—A divi-

dend of 8 per cent., free of tax on the ordinary shares is

announced. Aft«r putting £10.000 to reserve, ifil8,721 to

depreciation, and paying £13,148 as income tax, &c., £39,094

is to be carried forward, subject to repayment of E.P.D. and
payment of corporation tax.

Rhondda Tramways Co., Ltd.—The dhectors are recom-
mending that tliere be paid on the preference shares 2 per

cent, balance for 1915 and 6 per cent, on account of 191(1.

Ft is proposed to convert the 6 per cent, cumuhitive preference

shares into 8 per cent, non-cumulative participating preference

shares.

Fairbairn Lavvson Combe Barbour, Ltd.—Profit for 1920,

after providing for corporation tax and .setting up special

reserve for other taxation, £206.414. plus £32,982 brought
forvifard. Further dividend of 7 per cent, on ordinary sEares,

making 10 per cent., and bonus of 5 per cent, (free of tax)

on ordinary shares recommended.

Calcutta Electric Supply Corporation, Ltd.—Final divi-

dend for the year 1920 of C per cent., making 10 per cent,

for the year, with an added bonus of 1 per cent. Both the

dividend and the bonus will be paid free of the amount
allowed for Indian taxation.

Mexborough & Swinton Tramways Co.—The dividend for

1920 is 2j per cent., free of tax.

STOCKS AND SHARES.

Tuesday Evening.

The principal item of interest this week in Stock Exchange

markets is the effect of the Budget upon prices. Nobody had

expected Mr. Chamberlain to introduce anything but a hum-
drum Budget, so that the presentment of the national accounts

surprised nobody in being more or less colourless, except to

the unfortunate taxpayer. The Budget frequently has an in-

fluence over gilt-edged stocks, and of late years the effect has
been, excepting one or two Budgets, to make prices lower.

This year, however, the markets for national securities rose

sharply on the Chancellor's speech, with its news of a 3i per

cent, conversion loan. The strength of good stocks is well

maintained, and further rises have occurred in various Home
Railway prior-charge descriptions, including those of the

Undergrounds. Both Metropolitan preference and District

debenture have gone up during the last few days.

Various improvements have been secured by shares in the
electrical manufacturing group. Since the announcement of

the English Electric 8 per cent, dividend a steady inquiry has
been noticeable for these and kiudred shares. The report of

the English Electric Co. aroused a little wonder as to whether
the directors were altogether wise in making a distribution so

substantial at a time like the present. But the shares have
risen 2s. to 14s. 6d.. and the preference are better at 14s.

Siemens hardened to 22s. 6d., Electric Constructions to 16s. 3d.,

Edison Swan ordinary gained a florin at 12s., and Cromptons at

153. are 1/16 up. The North Metropolitan Electric Power Supply
Co. issues an 'unexpectedly good report, showing an increase

in the net revenue of £34,000 at £96.000. The ordinary divi-

dend goes up from 4i per cent, to 7^ per cent. The company's
business progresses favourably, and agreements for the supply
of bulk electricity have been arranged for the Harrow Electric
Light Co. and the Welwyn Garden City, Ltd. Upon this,

British Electric Traction has advanced 4 points to 30, London
and Suburban ordinary picked up to 2s. 3d., and the preference
to 5s.

On Friday in this week the River Plate Electricity Co. holds
its meeting, at which a dividend of 7 per cent, for the year
on the ordinary stock will be declared, making the sixth con-
secutive year in which this rate has been distributed. The
company is a holder of 5 per cent, obligations in the German
Trans-Oceanic Electric Co., and these bonds are to be ex-
changed for an obligation of the Compailia Hispano-Americana
de Electricidad, a Spanish Corporation. The report points
out that a dividend, of what amount is not stated, has been
paid upon the company's shares in the Argentine Electricity
Co., Ltd., and that the interest has been met upon the 5 per
cent, debentures held in the Tucuman Tramways Co.
Babcock & Wilcox are 1/16 up at 2f . In spite of the public's

manifest disposition to buy fixed-interest stocks and shares,
there is still some demand for ordinary issues in which scope
exists for capital appreciation when trade settles down into
more normal channels. Vickers have risen to 14s. 3d. on hopes
of a 5 per cent, dividend. The tax-free preference now stand
at the same price.

The cable market is firm throughout. The Eastern group
resumes its steady improvement. There are small rises in
Western Telegraphs. Eastern Extensions and Eastern Tele-
graph ordinary. The floating amount of stock available for
buyers is small, and any stock which comes in finds a ready
horne. Cuba Submarines are again 10s. higher at 7J. Mar-
coni's advanced to 2J, and. in point of fact, have been still

better. No little discussion is going on as to what the next
dividend is likely to be. The optimists pin their hopes to a
substantial Government grant for compensation, while, on the
other hand, some point out that it may be as well to qualify
exuberant expectation in view of disappointments that have
occurred in the past. Marconi preference keep pace witu the
ordinary, and are 2 7/16. Canadians are quoted at 8s.; the
Radio shares have scarcely moved.
Metropolitan Electric preference have risen to 3 1/16, and

( 'helsca ordinary at 3J are al.so i better. The City of London
Klectric Co.'s 8 per cent, second preferences were left in the
hands of the underwTitcrs to the tune of 42 per cent. The
ordinary shares offered at 22s. 6d. were all taken by the public.
'Ilie company's prospectus appeared at as bad a time as could
possibly have prevailed for an issue of this sort, and it is not
surprising that of the 300.010 preference the underwriters
should have to take 127.000. Buyers promptly came into the
market, however, and the price rose to 6d. discount after open-
ing lower. The new ordinary are called " par " to Is. pre-
mium, par being the issue price. The new Central Electric

8 per cent. Notes are higher at 2 premium.
Mexico Tramways Fives are 3 up at 40, and Mexican Light

i^- Power Fives gained a further 1i points at 67, making a rise

of 5 in a fortnight. Canadian Generals are lower at 120, and so
are Brazilian Tractions at 34. Home Railways became some-
what dull, because of the coal strike. Nevertheless, the Budget
speech carried a crumb of consolation to proprietors of the
.stocks; the Chancellor referred to the possible claims upon his

surplus that might arise in respect of liabilities to the rail-

ways, under the war agreements. In the rubber market there

is no change from the stagnant conditions that must prevail

while the price of the raw produce remains so fJat.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies.

Dividend Price
, V April 26,

J919. 1920. 1921. Rise or fall

Brompton Ordinary 12 12 6 —
Charing Cross Ordinary ... 7 8 8J —

do. do. do. 4JPref... 4J 4^ SJ —
Chelsea 4 6 8J + J
City of London 13 14 23/3 -

do. do. 6 percent. Pref... 6 6 17/- —
County of London 8 8 7g —

do. do. 6per cent. Pref... 6 6 8 —
Kensington Ordinary .... 7 9 4J

—
London Electric 24 2^ 1 —

do. do. 6 per cent. Pref ..66 2i —
Metropolitan . . 6 7 3J —

do. 4* per cent. Pref . .. ii 4i 3^^ + J
St. James' and Pall Mall .... 12 12 6 —
South London . - . . . . 6 — 2i —
South Metropolitan Pref. -. .. 7 7 16/9 —
Westminster Ordinary .... 10 10 6J —

Telegraphs and Telephones.
1918 1919

Anglo-Am. Tel. Pref 6 6 78J
—

do. Def 88/6 IJ 163 —
Chile Telephone 8 6 5

J

—
Cuba Sub. Ord 7 7 7* +i
Eastern Extension 10 10 164 +4
Eastern Tel. Ord 8 10 I61j -l-H

Globe Tel. and T. Ord 8 10 16 — '

do. do. Pref 6 6 9 —
Great Northern Tel 22 22 32 —
Indo-European 18 10 30 —
Marconi 26 26 24 -I- ^
Oriental Telephone Ord 10 12 2A —
United R. Plate Tel 8 8 6i

—
West India and Panama . . . . 1/3 Nil ,% —
Western TeleRraph 8 . 10 16

J

+k
Home Rails.

1919 1920

Central London Ord. Assented ..44 44i —
Metropolitan li 1^ 25

do. District .. .. Nil Nil U^ —
Underground Electric Ordinary . . Nil Nil 2 —

do. do. "A" .. Nil Nil e/- ~
do. do. Income ..4 2 71* —1

PoREioN Teams. &c.

1918 1919
Anglo-Arg. Trams, First Pref. . . Nil 6J 28 —

do. do. 2nd Pref. . . Nil Nil 3 —
do. do. 6% Deb. ..6 5 59J

—
Brazil Tractions Nil Nil 31 —2
British Columbia Elec. Ely. Pfoe. 6 6 65 —

do. do. Preferred 2A 5 54^ —
do. do. Deferred Ni'l B 61* —
do. do. Deb. 4J 4} 58| -t 1

Mexico Trams 5 per cent. Bonds. . Nil Nil 40 +3
do. 6 per cent. Bonds.. Nil Nil 221 —

Mexican Light Common Nil Nil ll| —
do. Pref Nil Nil 18 —
do. Ist Bonds.. .. Nil Nil 67 +ii

Manofactbkinq Companies.

Babcock & Wilcox 15 15 2g -I- t\,

British Aluminium Ord 10 10 IB/Bxd —
British Insulated Ord 12^ 15 li",

—
Callenders 26 15 1,'s

—
6* Pref. 6A 6* 17/6 —

Crompton Ord 10 10 15/- -t- ,'e

Edison-Swan 10 10 12/- -1-2/-

do. do. 6 per cent. Deb. ..65 70 —
Electric Construction ..10 10 16/3 -l-6d.

English Electric — 8 14/6 -f2/-

Do. Pref — 6 14/- • +11-

Gen. Elec. Pref 6i 6* 19/- +M.
do. Ord 10' 10' 24/6 * ,'„

Henlev 26 16 1^ —
do. '4* Pref 44 4J Si —

India Rubber 10 10 l —
Met.-Vickers Pref — 8 1| —
Siemens Ord. 10 10 li + -C,:

Telegraph Con 20 20 20 —
* Dividends paid free of Income Tax.

Ein
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AUTOMATIC CABLE PROTECTIVE GEAR.

The Febbanti-Hawkiss System.

The Ferranti-Hawkins system of cable protection (Ferranti-
Hawkins-Ilanstock patent, 1919) which has recently been
placed upon the market by Messrs. Ferranti, Ltd., may be
described as a combination of the Merz-Price and Ferranti-
Feld systems of protection ; its chief utility lies in its

application to the protection of feeder cables, although it may
be employed to protect apparatus of other kinds. It is suit-

able for use on a.c. systems from which, in the event of a
breakdown of insulation, a current will tiow to earth through

, the fault, and by its use it is claimed that perfect discrimina-
tion is obtained between sound and faulty apparatus, so that
only the latter is disconnected. The chief advantages claimed
for the gear are its freedom from accidental oi)eration, sim-
pUcity, and the absence of parts subject to high pressure.
Component I'arts.—On referring to the diagram of con-

nections (fig. 1), it will be seen that the cable to be protected
is threaded through a special core-balancing current trans-
former at each end of the feeder requiring protection, the
secondary circuits of the current transformers being taken
through relay coils and pilot wires in a manner similar to that
adopted in the Merz-Price system of protection.

The transformer (fig. 3), as applied to a three-phase cable,

is shown diagrammatically by fig. 4 ; its core surrounds all

three cores of the main cable, which thus forms the primary
winding, and a .secondary winding encircles the core and is

connected to the relay. The vector sum of the load currents
in the three cores of a healthy three-phase cable is zero at

every instant whether the load is balanced or not, and under

When the transformer is used with lead-covered or armoured
cable it is important that the earthing of the lead covering

and armour be carefully considered, otherwise the satisfactory

operation of the apparatus may be interfered with. The best

method is to bond the lead covering and armouring to the

cable box and to connect an earth wire from the cable box
through the transformer to the main earth bar, as shown
in fig. 6. The cable box must be lightly insulated from any
supporting earthed framework.
The three chief advantages claimed for the protective

method under consideration are ;

—

*

{a) Freedom from any tendency towards accidental opera-

tion.—In the fii'st place, in the Merz-Price system the current

tran.sformers are connected in the individual phases so that

the iron circuit of each transformer has a flux induced in it.

and by means of the opposition of the secondary windings of

the current transformers at the two ends of the protected

cable the flux is prevented from causing any secondary current

to circulate through the pilot wires and the relay coils. The
current transformers may have very similar characteristics,

and give precisely similar terminal voltages at normal loads,

but still differ sufficiently to produce a current in the secondary

circuit under .short-circuit conditions, and it is possible that

this current may be of sufficient magnitude to operate the
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normal conditions, therefore, no flux is induced in the trans-

former core, and consequently no cui-rent in the secondary

winding. But on the occurrence of a fault current to earth

the vector sum no longer equals zero, and a flux abed (fig.

4), is induced in the core, thus producing a current in the

secondary winding which actuates the relay.

To ensure that the secondary winding shall not be affected

by the magnetism due to the currents in individual conductors

it is sometimes necessary to surround the cable with an inner

magnetic shield as shown in fig. 5. It is not considered safe

for the transformer core to be in contact with the insulation

of the cable; the transformer can, therefore, be fitted with a

pair of porcelain insulators and a Pertinax tube.

The relay is illustrated by fig. 2, and consists of an electro-

magnet excited by current from the secondary winding of

the transformer. The armature of the magnet is controlled

by a sliding weight which can be adjusted according to a

scale marked in amperes of fault current. A single-pole

switch is mounted beneath the magnet, and when the arma-
ture is attracted to the latter it overbalances the switch blade,

which thereupon falls into a contact and closes the trip

circuit of the main switch. After operation the switch is

reset by hand in the " off " position by raising a knob which
projects beneath the case. The relay must be mounted in

a truly vertical po.sition, and a plumb bob is provided to

ensure that being done.

relays. This tendency is entirely ab.sent in the Ferranti-
Hawkins system, since it may be assumed that even under
short-circuit conditions the algebraical sum of the currents
in the three phases of the cable or cables which pass through
the current transformers will be zero and, therefore, no flux
will be induced in the iron circuits of the current transformers.
In the second place, in the ordinary Merz-Price system, so

long as there is any load on the circuit protected, each current
transformer will tend to .send a current through the pilot

wires and relay circuit, and if an accidental short cu'cuit
occurs between the cores of the pilot cable or the connections
thereto at any point, the current will immediately flow
through the relay coils, thus cau.sing the oiieration of the
protective gear, although no fault exi.sts on the protected
cable, which operation will lead to a shut-down of part of

the system. With the system under review, since under
normal conditions the current transformers do not tend to
supply any secondary current, an accidental short circuit on
the pilot circuit will not cause operation of the gear.

(/)) Simplicitu.—.A. comparison will show that instead of
employing three current transformers and three relay elements
at each end of every cable to be protected, the above-described
system employs only one current transformer and one relay
element at each end of the protected circuit. Further, in
the case of a single cable being protected, the system only
requires two pilot cables against three, and for the case where
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several cables are laid in parallel, each cable will require one
pilot wire with an additional pilot wire common to all the
cables to provide a common return.

(c) Absence of high-pressure apparatus.—With regard to

the third advantage claimed, it is obvious that it is not neces-
sary to install current transformers insulated for the supply
voltage; those used slip over the cable outside any sheathing
or armouring which may be used, no special insulation of

any kind being required. Apart from other obvious advan-
tages, this fact means that the current transformers can be
examined or tested at any time without risk and without its

being necessary to shut down any part of the electrical in-

stallation.

The protection afforded by the Ferranti-Hawkins system in

practice is said to be quite as adequate as that afforded by
other systems. The only fault conditions under which opera-
tion would not be obtained would be those which are obtained
when a short circuit occurs between phases without a simul-
taneous fault to earth. This condition, however, is assumed
to be so very improbable that it may safely be neglected.

The sensitivity of the gear is at least as great as that of other
patterns, and .its operation can readily be obtained with a

fault current of 50 amperes to earth under the worst possible

conditions, or an even lighter setting could be given if it was
found to be desirable to do so.

" Kai.ecoke " Cable.

This is an improved form of cable specially adapted for use

with the Merz-Hunter split-conductor system of feeder pro-

tection, and as its name implies, is produced by Callender's

Cable and Construction Co., Ltd. Fig. 7 illustrates an 11,(XK1-

volt, 0.15 sq. in., G-oore, 3-phase, paper-insulated and lead-

sheathed " Kalecore " cable, and the arrangement of connec-

tions by which it is utilised for the purpose of automatically

protecting a feeder is shown in fig. 8. The two split conductors
forming one phase are led to the switch at each end of the

feeder through a current transformer having a double primary
winding, the two windings being arranged in opposition so

Fig. 7.

—

An e.h.p. " Kalecore " Cable.

that, so long as there are equal currents in the two conductors,
the effects of the two primary wmdings are opposed, and no
current flows through the secondary winding of the current
transformer and, consequently, the relay is inoperative. Im-
mediately there is any leakage, however, the currents are
no longer equal, and the relays operate at each end of the
feeder, thus opening the circuit breakers.
The two conductors, or splits, forming each phase are

situated at opposite ends of a diameter in the " Kalecore
"

cable (in other forms of split-conductor protection they are
adjacent to each other) and the arrangement of conductors,
it is claimed, avoids the possible danger that a fault on one
split might spread to the other split of the same phase, and
thus tend to prevent operation of the automatic device by
developing equal faults on both splits. In actual fact, the
tendency of a fault on one split, if it spreads, is to damage
adjacent conductors which are the splits of the other two
phases; the effect of a spreading fault in the " Kalecore

"

cable is, therefore, to bring into action the relays of all

phases of the cable.

The diametrical arrangement of split conductors also en-
sures that there will be no inductive out-of-balance between
the splits of any phase, which is important, because it

avoids unnecessary tripping of the switches. The two cur-
rents in the split conductors of each phase divide according
to the relative impedance of the splits, and precise equality
of impedance cannot be secured ; there will always be some
slight difference, although it may be only a fraction of 1 per
cent., and if it is not kept small, the automatic gear may
tend to operate on momentary overloads (even when the
feeder is not faulty), but the " Kalecore " construction of
cable, due ta the similarity of the conductors and their sym-
metrical arrangement, secures extremely close equality of the
splits, thus allowing the relays to be adjusted to respond
to extremely small fault currents and, at the same time, to

be unresponsive to the heaviest overloads. When a dead
short circuit occurs at the delivery end of the feeder and
full bus-bar pressure is maintained at the generating end.
the current in the feeder is limited solely by the feeder im-
pedance, and will generally reach a value of .several thousand
amperes, depending on the size and length of the feeder.

The " Kalecore " system will with.stand, it is claimed, even
these severe conditions and, at the same time, will respond
instantly to fault currents of a few amperes only.

m OIL CIRCUIT BREAKER

TRIPPING BATTERY

RELAY

CURRENT TRANSFORMER

FiG. 8.—Diagram of Connections

The following advantages are claimed for the system : It

responds instantly to small leakages and isolates faulty feeders

at the inception of the fault without shock to the main
system; no circumstances other than a fault within the feeder

protected will cause the gear to operate, and it cannot remain
in service wrongly connected. The manufacture of the cable

is no departure from standard practice and requires no
auxiliaries such as metallic shields, pilot wires, shaped con-

ductors, &c. The cable joints are simple, straightforward,

of standard construction, and the current transformers are

of the bar primary type, without turns. There is no danger
(if access of high-pressure currents to the relay circuits.

Screened Pilot Cable.

The use of screened pilot cable is an improvement (Beard-

Hunter patent, 1917. which has been introduced by Callender's

Cable & Construction Co., Ltd.) on the original Merz-Price
protective arrangement for feeder cables and makes, it is

claimed, the apparatus safer against improper operation on
heavy overloads and, therefore, more reliable.

The condition under «hich improper operation may occur

is an overload amounting to many times the normal full

load of the feeder. Under these circumstances a fairly large

voltage is generated in the secondary windings of the current

tran^ormers. as this voltage is proportional to the current

in the primary winding. It is true that the voltages of the

two current transformers are in opposition, but the pressure

is free to produce a capacity current in the pilot cable in-

sulation, and in the case of long feeders carrying very heavy
momentary overloads, the pilot capacity current produced in

this way may be sufficient to operate the relays. This diffi-

culty has been overcome by the arrangement now described.

Each core of the pilot is surrounded by a sheath, so that

all the capacity current must flow from the core to the sheath.

PPING BATTERy

Fig. 9.—Diagram of Connections.

The .sheath is connected to the current-transformer secondary

winding in such a way that the capacity current circulates

in the circuit composed of the pilot core, sheath, and current-

transformer secondary winding. As a result the capacity

current is entirely diverted from the relay, and the system

becomes immune from operation on heavy overloads.

The diagram, fig. 9, shows the complete arrangement of

connections to comply with the above description, and a

drawing showing in cross-section the 3-core screened pilot

cable used for this purpose is given in fig. 10. A section of

a combined pilot and telephone cable is shown in fig. 11.

illustrating the manner in which telephone communication
can be very cheaply provided by incorporating the cores in

the pilot cable, and the following comments in connection

with the apparatus composing the system will be of assistance

to those installing and using it.

A quick-acting oil switch is in practice found to be advan-

tageous, as faults are removed without shock to the general
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electrical system.. Switches which complete their opening

in as short a time as one-twentieth of a second are used,

and the tendency is to use even quicker switches, the

mechanism of which should be proof against sticking and
rusting.

On the design and construction of the current transformers

depends moi'e than anything else the successful operation

of this system. It is obvious that the two current trans-

formers opposing each other at each end of a feeder must
have precisely similar characteristics, and it is necessary for

them to produce an exact balance. Moreover, this condition

of balance must hold for all the values of current which may
be carried by the feeder while it is sound. For instance, a

fault on some other apparatus on the system may momen-
tarily pass through the feeder a current amounting to as

, much as 50 times the normal full load. In fact, absolute

safety is only ensured when the current transformers will

balance with the largest current which can possibly pass

through the feeder. This current may be calculated by
dividing the voltage of the circuit by the impedance of the

feeder. It is preferable to use current transformers in which
the primary winding consists simply of a copper bar without
turns, and in order to keep down the secondary voltage on
heavy currents, the core of the current transformer usually

contains an air gap.

It is advisable not to use too complicated, too delicate, or

too sensitive a relay ; one which will operate with the

secondary current produced by a feeder leakage of 50 amperes
is sufficiently sensitive for practical requirements. In the

case of relays which are not self-resetting the battery is left

THE TESTING AND APPROVAL OF ELECTRICAL
APPLIANCES IN ONTARIO.

Fig. 10.—Screened 3-core
I'lLOT C'.'\BLE.

Fig. 11.

—

Combined Pilot .\nd

Telephone Cable.

connected to the tripping coil after the switch has operated,

and there is risk of the battery being exhausted; therefore,

an auxiliary switch should be provided on the oil-switch

niechani.sm which will open the battery circuit when the

oil switch is open. Self-re.setting relays avoid this complica-

tion, but they do not make such reliable and definite con-

tact as the other type.

If the switch trip coil requires 15 volts to operate it, it is

advisable to use a primary battery giving not less than 25

volts to allow for bad condition of the tripping mechanism
and a iiartially run-down battery. Schemes for avoiding the

ii><' (if liattcries and utilising l.p. a.c. for tripping the switches

Ave. f^rncnilly, unsatisfactory, because the switches have really

to be tripped only when there is a fault on the feeder, and
at such times the a.c. pressure is liable to fall momentarily
much below its normal value. The only really reliable course

is, therefore, to provide a tripping supply quit-e independent
of the main circuits, i.e., a small secondary battery.

It must not be overlooked that the protective apparatus

operates only for feeder faults, and faults on the switchgear,

busbars, and other apparatus would not be switched off if the

system contained nothing but feeder protective gear. To meet
this condition overload relays may be used, but care must be
taken that they will not operate before the protective relays.

The protective relay should be instantaneous in its action,

and the switch which it controls should not take more than
one-fifth of a second, as a maximum, to open the circuit.

If. therefore, the overload relays w-ill ignore overloads which
do not last for half a second or longer, the protective gear

will always have time to remove the fault before the overload

relays come into action. Provided this precaution is taken,

overload relays may be used quite freely on feeders, the

general guiding principle being that a busbar fault in any
particular sub-station should shut down as small an area as

possible.

New Socket f..r Electrical Line Posts.—M. Vernholes, a

French engfinfer, ha' denifrned a new socket for supporting the

wooden pn^t^of eleotrical transraisfiion lines, which he has patented

and callfd " AVA," says the H'nw G.-nrmle dr V Klectricitr. The
socket is very simple and liuht, constructed of reinforced concrete,

easy to transport and install, and does not comprise any ironwork
or bolts It is roade up of four vertical eide-piecea stronffly con-

nected trjrether at the top. bottom, and middle. The lower part is

buried in the soil, the middle being to level, and the upper part

supports the foot of the post, which is firmly fixed to it at about
one foot above the ground. It can be fitted to posts of any diameter.—Technical Renew.

We have received from the Department of Overseas Trade a
copy of a memorandum prepared by Mr. W. P. JJobson,
laboratory engineer, Hydro-Jiiectric Power Commission of
Ontario, which is reproduced below :

—

In the ehmination of hre and accident hazards from elec-

trical installations two closely related but separate features
are involved. One of these nas to do with the method of

installation, and necessitates a visual exammation of the com-
pleted worK to detect hazards due to improper or careless
metuods. The other feature is supplementary to this, and is

concerned with the quality and condition of the materials
and apparatus employed. It involves careful tests under stan-
dard conditions wnich are not usually obtainable except in

a laboratory. This feature of electrical inspection may be
designated approval testmg as distinct from the iiist feature
or neld inspection. Approval testing is the function of the
-Approval Laboratory of the Commission.
in the early days of the Electrical Inspection Department

the work of approval was carried on by that department m
conjunction with field inspection. Devices and materials
which bore the label of Underwriters' Laboratories of the
United States were accepted as satisfactory in any mstallation.

Much material, however, continually appeared on the market,
which had not been approved by the underwriters' labora-
tories, and such material was examined and approved by the
Electrical Inspection Department. Labels were distributed
to manufacturers for use with certain types of goods, such
as service boxes, motor starters, and electric signs. The
number and variety of devices and materials appearing on
the market increased so rapidly that it was found impossible
for the Inspection Department to carry on both approval and
field inspection, especially in cases where laboratory tests were
necessary. Accordingly, in 1917 the approval testing was
turned over to the Laboratories Department of the Commis-
sion, and a section was organised to carry on the work imder
the name of the Approval Laboratory.
Scope of Work.—Ihe scope of the work is indicated by the

wordmg of the announcement made by the Commission at

the time of the organisation of the -\pproval Laboratory. This
reads as follows:—
Pursuant to Power Commission Act, G Geo. V., Chapter 19,

Section lU, 1916, and amendments thereto, and the Bules and
Kegulations of the Hydro-Electric Power Commission, cover-

ing the design and construction of electrical machinery, ap-

paratus, appliances, devices, material, and equipment for use

m the generation, transmission, distribution, or use of elec-

trical power or energy in the Province of Ontario, in connec-
tion with any electrical installation or wiring for electric light,

heat, or power, where the electric pressure delivered to or

from the same exceeds 10 volts, manufacturers of, jobbers,

agents, and dealers in, electrical machinery, apparatus, ap-

pliances, devices, material, and equipment, and others in-

terested are hereby notified that the Commission orders that,

on and after three months from date of this notice, no such
electrical machinery, apparatus, appliances, devices, material,

or equipment used or to be used as above may be used,

offered for sale, or disposed of in the Province of Ontario unless

and until the design and construction of same has been sub-

mitted to the Hydro-Electric Power Commission of Ontario
and approval of such has formally been obtained.

(This notice was published in Ontario on January 17th,

1918.)

While any device designed to operate on a circuit of over

10 volts comes within the jurisdiction of the Approval Labora-
tory, the work of approval testing has been confined chiefly

to devices rated at 600 volts or less; special attention being
given to those classes of appliances which are sold to the

pubhc for unrestricted use.

The following incomplete list will indicate the diversity of

devices and materials which have been submitted for approval
and tested in the Laboratory :

—
Wires for electric ranges, earthing clamps, conduit and con-

duit fittings, enclo.sed motor starting switches, switch boxes,

electric signs, cabinets and cut-out boxes, panel boards, bigh-

frequency generators, electrically operated pumps, rectifiers,

sockets, receptacles, lamp shades, lamp fixtures and fittings,

wire connectors, air heaters, pressing irons, automobile heaters,

cooking appliances such as ranges, toasters, and grills,

elevator switches, farm lighting plants, oil-break switches,

plug and cartridge fuses (renewable and non-renewable), cur-

rent taps, cut-out bases, ro.settes, bell-ringing transformers,

electrical soldering tools, .soldering lugs, insulating devices,

outlet bushings and fittings, auto-starters, washing machines,
oil and gasoline pumping outfits, elevator controllers.

Method of Frocedinc.—It is incumbent ipon the manufac-
turer to obtain approval of the design and construction of his

product before offering it for sale in Ontaiio. To obtain this

approval, the device in question is sent to the laboratories

accompanied by a formal application to the Commission. The
necessary tests are then carried out, and the manufacturer is

advised of the changes, if any. which are necessary to bring

the device up to standard. It is sometimes necessary to

submit two or more samples before one is produced which
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is in accord with the requirements. When a device has
linaliy been constructed which is considered by the Laboratory
to ue free from hre and accident hazard, a report is prepared
describing )u detail the construction ol the iievice, ihe tests
which were made upou it, and a recommendation that il lie

approved.
^.pprovals Committee.—This report is submitted to each

memoer of a committee composed of representatives ol tlie

iiydro-iilectric Jr'ower Commission, the electrical mauulac-
turers, dealers, jobbers, and prolessional societies, aud tbe
hre underwriters.
The personnel of this committee is as follows:—
V^'. P. Dobsou, chairman; A. S. L. Barnes, secretary; \V. C.

Cale, Approval i^aboratory; Wills Maclachlan, L. G. Ireland,
H. T. Jeliery, E. M. Wood. J. if. S. Madden. Hydro-iilectric
i'ower Commission; A. G. liaii, Electrical inspection Depart-
ment, Hydro-iilectric Power Uommission, J. A. McKay, re-
presenting Canadian Association ot Manulacturers of Electrical
fciupplies; C. E. Schwenger. representing Association ot Muni-
cipal iilectrical Utilities of Ontario; U. V. Anderson, repre-
senting Canadian Electrical Association ; S. A. Gaskell. repre-
senting Canadian Association of British Manulacturers and
British Electrical and Allied Manulacturers' Association;
C. H. Carlisle, representing Canadian Manufacturers' Associa-
tion; Joseph Kogers, representing Canadian Electrical Supply
Jobbers^ Association; K. A. Mcintyre, representing Ontario
Association of Electrical Dealers and Contractors; h\ H.
Ewart, representing Toronto .Section, American Institute of
Electrical Engineers; William taylor, representing Associated
Boards of Trade of Ontario; K. DnscoU. representing Cana-
dian Eire Underwriters' Association.
Each member of this committee is asked to read the labora-

tory reports and signify his approval or disapproval. When
agreement among tlie members of the committee has been
reached, the report is presented to the Commission with the
recommendation that tbe device in question be approved for
use in Ontario.
When the recommendation has been sanctioned by the

Commission the manufacturer is so advised, and an " approval
number " is issued, which serves to identify the particular
device or line of devices approved. A card index of approved
devices is distributed to the district inspectors of the Com-
mission, and to others interested. This forms a continuous
record for the u.se of the inspectors, and contains sufficient

information to enable them to identify any approved device
which may be brought to their notice.

Re-examination.—When a device has been approved, the
manufacturer enters into an agreement with the Commission
to manufacture all future devices in exact duplicate of the
sample approved. The Commission agrees to allow its name
to be placed upon the device, together with the approval
number mentioned above, thus signifying that it has passed
the necessary tests. This is usually accompUshed by placing
on the name plate the abbreviation " H.E.P.C. App. No. — ."

On certain devices, such as enclosed switches, cabmets, con-
duit. fu.ses, &o., labels are used. These are furnished by the
Commission, and are affixed by the manufacturer.
In order to keep a check on the quality of the product o£

any factory, periodic tests are made in the laboratory on
samples selected in the factory or purchased in the open
market. A representative of the Laboratory also visits the
manufacturers to examine their product and render them
assistance in any matter relating to approval.
By this means it is pos.sible to keep a continuous check

upon the various classes of electrical devices and to detect
cases of hazardous construction.

Although the majority of the manufacturers making use
of the Laboratory are located in Ontario, its services have been
made use of by other Canadian manufacturers and by a
considerable number of American manufacturers, whose goods
have not been submitted for approval to Underwriters' Labora-
tories. Many of these manufacturers, however, have obtained
the underwriters' approval, and in such cases their goods are
listed in the records of the Commission upon payment of the
cost of listing, provided they also conform to the requirements
of the inspection department. It is nf>(i-ssni-y, however, that

all such goods be so listed before beiii;^ Ji-ti ilnitcl in Ontario.
Standards.—All tests on devices innl mil. i iils submitted

are made with reference to standards wlnix' mi. li exist. These
are specifications of the various features ut n.n-ii iii i mn con-

sidered necessary to minimise fire and acihlint Im.imI, and
of the tests necessary to determine how the .^KDlKatimis have
been complied with. The standards in general use in .Vmerica

are those based upon the National Code of the United States

prepared by the National Board of Fire Underwriters, in co-

operation with electrical manufacturers, inspection authorities,

and other interested bodies. These follow standards of con-

struction and wiring in u.se in the United States and generally

adopted throughout Canada.
The standards adopted by the Commission at the inception

of the work agree in all essential details with those of the

Underwriters' Laboratories in so far as they relate to the fire

hazard, but conform to the rules and regulations of the Com-
mission for inside electrical installations where these differ

from the National Electrical Code. Tliese differences deal

chiefly with the elimination of danger to persons from shock.

a feature of inspection which until recently has not been
emphasised by the underwriters.
The preparation of standards must of necessity lag somewhat

behind the progress of manufacture, hence, standards are not
yet available covering all classes of devices on the market.
Standards for the following materials and devices have been

promulgated by the Commission : liubber-covered wire and
cable, armoured cords and cable, cartridge enclosed fuses, snap
switches, cabinets and cut-out boxes, electric signs, pauel
boards, Knife switches, cut-out bases, soldering lugs, flexible
cords, ground clamps.
These standards specify in detail the various features which

are considered worthy oi attention from the viewpoint ot safe
construction, such as clearance between live parts and ground
and between points of oppo.site polarity, thickness of metal,
current density, &c. They also specify dimensions of various
devices such as fuses, cut-out bases, screw shells, &c. Many
devices are submitted for approval, however, for whicn no
specific standards exist. Consequently the Commission has,
with the co-operation of the manufacturer and other interested
parties, prepared standards tor certain classes of materials
and devices, as such were found necessary. Those prepared
to date are : Electric washing machines, enclosed switches,
electric ranges.
Much assistance is rendered the Laboratory by the Inspec-

tion Department in reporting cases of sub-standard construc-
tion, and in obtaining market samples for laboratory exami-
nation. The various organisations represented on the
Approvals Committee also co-operate in the criticism of

laboratory reports and. in particular, the Canadian Associated
Manufacturerfe of Electrical Supplies in the work of preparing
standards.
The importance of the approval testing work need not be

emphasised. There are several self-evident facts, however,
the full significance of which may not be universally realised,

even by the electrical fraternity. The approval testing has
been referred to as supplementary to field inspection. It is

in reality of fundamental importance to the latter, since safe

methods of installation are of no avail without properly con-

structed appliances and materials. The importance of the

work to the safety of the public and of property cannot be

over emphasised. The fire loss from electrical causes is still

large. The danger to life even in low-voltage appliances has
not been wholly removed. Consequently continued vigilance

in the construction of materials and appliances is an essential

feature contributing towards safety in the use of electricity.

The growth in the use of electricity by the public at large

will depend on safe construction of appliances as much as

upon economy and convenience. It is therefore incumbent
upon all who are interested in furthering the use of electricity

to co-operate in the maintenance of safe standards of con-

struction.

THE LONG-DISTANCE TELEPHONE SYSTEM
OF THE UNITED KINGDOM.

DiscDSSioN AT Manchester.

Members of the North-Western Centre of the Institution of
Electrical Engineers discussed Su- \V. Noble's paper on the

above subject, which was abstracted in our issue ot April 1st,

on March 2'2nd, when Mr. J. Fi'ith presided and Mr. A. D.
Hart deputised for Sir \V. Noble.
Mr. W. J. Medlyn said that the author had compared

gutta-percha insulated conductors and the newer paper-
insulated lead-covered cables from the point of view of

efficiency in speech transmission, but another point of very

great importance w'as the cost. Apart from the additional

duct space requu'ed, the average cost per line in the older

type ot cable w'as so great that its extensive use would have
been a heavy financial burden tending to retard the natural

development of the service.

Regarding traffic development since the trunk lines wei'e

taken over by the Post Office in 1896, the first record showed
that during the year ending March 31st. 1898, there were
5,888,'i7-l trunk calls; eight years later that number had in-

creased to 18 millions, and by 1913 the latter figure was
doubled, making 36 millions, whilst the latest pubhshed
statistics for March, 1915, showed that the total had risen to

40,587,833, and provision was being made for a big increase

on the last-mentioned total during the next few years. A
complete network of cables already existed between all the

South Lancashire towns, including Manchester and Livei-pool,

and extending north as far as Preston and Burnley, and also

into Yorkshire. They had faith in the development of the

system, because they knew that substantial progress in over-

taking the ai'rears had already been achieved. One of the

most important improvements was the increase in facilities

for intercommunication between the main centres of industry,

and in most cases a call originating in Manchester could now
be put through almost on demand to the principal towns in

South and Mid-Lancashire. Tliere were now 13'2 lines working

in existing cables between Manchester and Liverpool, and a

new cable carrying 160 additional lines was nearly completed;

the work of laying a new cable betvieen Manchester and Old-

ham was also well advanced, and additional lines between

Manchester and London would be available in the course of a

few months, and a repeater station in Manchester' would work

in connection with that cable. Other extensions were in hand
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which would relieve them of the anxiety of maintaining the
service and would give a more stable, secure, and regular
service.

Mr. T. E. Herbert thought that; the development of the
work of cable balancing initiated by Messrs. Tremain and
Martin to its present-day form constituted a most remarkable
achievement. It was a source of wonder that such delicate

tests of such extreme accuracy were made on the roadside by
means of the specially equipped motor van. The details of

the apparatus, together with an account of the principles in-

volved and detailed insti'uctions for the organisation of such
work, would shortly be available. The completion of the vast
schemes necessary to obtain the full benefit of all the work
done necessarily took time. The supplies of raw materials
and their conversion into lines and apparatus had thrown a
^huge burden on the manufacturers, and in Lancashire it was
not difficult to appreciate what they had and were doing to

provide' the requisite supplies. For obvious reasons the pre-

cise financial eft'ect of the various developments sketched in

the paper had not been dealt with, but. that aspect of the
subject was constantly under review, and the economies
effected were as remarkable as the scientific achievements.
The thermionic valve appeared to have solved most of their

problems, but they were only at the beginning of its develop-
ment, and possibly the receiver microphone relay might have
to be rescued from the scrap heap to enable trunk circuits to

be separated electrically from the lines of varying length to

which necessarily they had to be extended. A number of

problems resolved themselves into questions of economics, and
there were many cases where it w;is cheaper to provide extra

lines or lines of heavier gauge than to provide the auxiliary

apparatus necessary with lesser line plant. At the moment
such remarks applied to the carrier or wired-wireless system.

In its present stage of development it had several limitations,

but in future it would be possible to do for the proverbial

shilling what would now cost half-a-crown.

Mr. G. S. Wallace said that the first part of the paper pro-

vided an opportunity for those concerned with the manufac-
ture of telephone and telegraph cable to voice their views on
the problems that had been put to them by the Post Office

authorities during the past few years. They were concerned
not only with the electrical properties of the cable, but also

with its size and mechanical sti'ength, and the co.st of special

machinery for handling a non-standard type of cable must in

certain cases be very heavy. Had the time yet arrived when
cable could be manufactured and balanced in the factory on
more standard lines than it was at present? Up to a few
years ago the difficulty had been to obtain any commercial
speech transmission on ordinary standard telephone cable of

over forty or fifty miles in length, irrespective of cost, but
sooner or later the cost per circuit in the cable itself would be

a vital factor. Cable of different designs might give equally

satisfactory results in practice, and the cost of manufacture
would be reduced and the rate of delivery accelerated the more
the principle of standardisation could be adopted.

Mr. T. Pldmmer referred to fault localisation on long-

distance cables as being a very important matter; he had been
a sceptic regarding the ability to find those faults, but he now
bore testimony that it was possible to do it by the new system
of testing. For example, on the cable from Birmingham to

Liverpool, by tests at intermediate points made simul-

taneously, it was possible to locate faults down to a distance

of, perhaps, 100 yards. That w-as a remarkable achievement
when it was borne in mind that the faults they were looking

for were ones which, on an insulation loss cf thousands of

megohms per mile, did not amount to a thousand megohms
per mile. In those balanced cables the insulation had to be

so perfect that it was regarded as being faulty when the in-

sulation resistance fell to 3,000 or 4,0iX) megohms per

mile. The speaker bore witness to the very good working
of those cables; they required practically no attention, and
one man was able to look after quite a large number of them

—

a very important point in connection with maintenance. The
maintenance cost of the repeater was extremely small. No
reference was made in the paper to the ringing arrangement,

which was far more difficult to repeat than the speech.

Mr. T. E. Stretch hoped that the paper would not have the

result that every time they ran a pair of wu-es into a rural

district the local people would expect the line to be under-

ground.
Mr. A. E. Banks thought it significant that each step

towards improved speech transmission and extended means of

communication had been accompanied by increased volume of

traffic, a sure indication (if indeed any were required) that a

definite field existed for still greater development in those

directions. Regarding signalling, the method of applymg a

vibrating reed so as to produce currents of a frequency suit-

able for transmission by repeaters appeared to be promising.

Mr. .1. M. Jackson touched upon maintenance of the under-

ground work; underground cables would break down just as

overhead wires did. though not .so frequently, and a tribute

ought to be paid to the Post Office research engineers for the

very good work they had done in devising a system of

localising higher resistance faults.

Mr. L. H. Crane, referring to the proposal for a cross-

country overhead system on steel towers and the .special way-
leave powers, if any. that were contemplated in connection

therewith, presumed that a special Act of Parliament would be
required after the lines of the Acts required for the construc-

tion of railways, as the present powers of the Post Office
would be quite inadequate. In the repeater circuit, tig. 8,
he understood that the up side could not speak at the same
time as the down side. If that was correct, would it not in
practice lead to trouble in cutting off through both ends
endeavouring to si)eak at the same time? Pi-om the size of
the filament batteries he understcKid that the valves were in
circuit with the battery permanently, or at least during the
day tinie. Was it not possible to arrange the circuits so that
the valves were only in circuit when required, namely, when
the line was connected at both ends by either operator or
subscriber? Suitable relays could be designed for connecting
in the balancing circuit of the repeater shown in fig. 2 to
effect that purpose which would also enable automatic calling

and clearing signals to be arranged for. Perhaps some form
of polarised relay might solve that problem.
Mr. C. E. Morgan under.stood the application of the four-

wii'e repeater circuit was limited to circuits in the region of

200 miles in length. In connection with the two-wire repeater
circuit they could not have a main greater than a cable equi-
valent to 12. In a number of cases there was a demand in the
neighbourhood of 7. 8 or 9, which seemed to mean keeping
up the overhead lines.

Mr. \. D. H.\rt, in replying to the discussion, explained
that Sir William Noble's difficulty in drafting the paper was
to keep it within reasonable limits. If he had started out to

deal with fault localisation, that section alone would have
been as big as the paper itself, and a long paper would have
been necessary to explain the ringing arrangement. Also Sir

William had in mind the fact that those subjects were dealt

with in the professional papers of the Institution of Post Office

Engineers. The tests made between London and Liverpool
were made with a cable which did not contam screened con-

ductors; the cable was of quad formation for some distance

out of London and then dropped into twin formation. The
multiple twin which they now used was a later development,
and another type which had fallen out of use was that known
as the quad pair. Martin and Tremain did continue their

tests on screened conductors, but not in connection with that

cable. There was no difficulty whatever in working valves

in series for telephone-repeater working, but the limit was in

the cable. The fact that they had to crowd so many con-

ductors into a telephone cable meant that the mutual inter-

ference between the neighbouring circuits was a measurable
quantity. If they pushed up the amplification for the repeater

by adding valves in series, then they increased the mutual
interference. Two valves in series were sufficient to give

much more than could safely be put into the telephone cable,

i.e., in practice the repeaters could be spaced out vn. a under-

ground cable to about 60 miles apart, sometimes io. If they

were taken beyond that distance the attenuation would be so

great that the amplification that would be necessary at the

repeater would give serious trouble. Probably the minimum
distance over which the four-wire repeater circuit would be
used might be four or five miles. For trunk circuits it was
rather difficult to give a minimum distance, but certainly with

the two-wire repeater, which would be used on the London-
Manchester cable, they could cover most of the requirements,

because if they could ensure a standard in that current, say.

12 miles corresponding to a reduction ratio between the send-

ing and receiving currents of about 4 to 1, they would be

getting a quality of conversation very much better than they

could get on many of the circuits at the present time. The
current taken by the valve now in use (a sample of which was
exhilaited) was 0.8 A, and the power expended in the filament

was roughly 4 W, which gave an electron emission of about

10 amperes. That gave all they requu-ed. They would like a

filament that would give that same electron emission for a

less expenditm-e of energy, but the low-wattage valves they had

tested up to the present were not entirely suitable for tele-

phone-repeater work. It was absolutely essential that the

grid voltage-plate current curve of a valve for telephonic

repeater purposes should be an absolutely straight line. The
switching-on of valves only when they were wanted obviously

meant a complication of relays. They were aware of the

necessity for transmitting ringing currents, signalling, calling,

and so forth, but the first essential was that they should trans-

mit speech, and any addition to those circuits of automatic

means of calling and so on meant complication. A further

development, the details of which would be published shortly,

was a method of signalling for groups of repeater circuits auto-

matically by means of a device which was familiar to telegraph

engineers. Suppose ten circuits between two points which

they could not afford to supply with signalling arrangements;

they could put a multiplex distributor on the tentli circuit

and let it distribute ringing current to each of the others.

Manchester was to be a telephone-repeater station, and a very

important one apparently because it was a sort of focus for

all the long-distance lines in that part of the country, and the

Manchester repeater station would grow as the underground

cables increased. The speaker did not agree that the micro-

phone repeater might have to be resuscitated.

Radiam.—The Times states that over £500,000 has

been raised in Denmark by a natioral fund for the purchase of

radium.
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JAPANESE HYDRO-ELECTRIC AND ELECTRICAL MANUFACTURING WORKS.

Two noteworthy articles dealing willi the remarkable
jirogress made in recent years in Japan in the utilisation

of water power and in the manufacture of electrical

machinery and apparatus were published in the Japanese

section of the Timen Trade Supplement on April 16th,

i!)21. The following abstracts of the articles, which
have been written by Mr. K. Torikai, Professor of Elec-

trical Engineering at the Imperial University of Tokio,

will no doubt be read with interest by those who have

not perused the originals in our contemporary:—
The PIydroelectric Works.

At the outset the author recalls the fact that Japan is a very
narrow and mountainous country. A chain of lofty moun-
tains extending along the whole length of the islands forms a

high central axis, on both sides of which hundreds of rivers

rush down to the sea. The great difference between the
uplands and the plain and the relatively short distance between
the mountains and the coast render these rivers swift and
unsuitable for navigation. But this physical configuration has
a practical advantage as it has endowed Japan with abundant
water power resources. The investigations made by the De-
partment of Communications, which controls the supply of

electricity, indicate that the islands possess sufficient water
power to generate 5,000,000 h.p., and concession rights have so

far been granted for 1.000.000 h.p. Applicants for rights have
to obtain permission from the Department of Communication
and the Department for Home Affaus before they are able to

take practical steps in the direction of utilising any water
ix)wers, and failure to begin operations within a specified period

involves the cancellation of the permit.

The first generating station was estabUshed 30 years ago by
the City of Tokio, which erected the Sosui Works. A water-
way, divided partly into canals and partly into tunnels, was
constructed from Lake Biwa to the city. The works was
modelled according to the American system in use at that

period, and was equipped with alternating current generators

at 133 cycles. This station was continued in use until 1912,

when the city constructed a modem station of a capacity of

6,000 kW. After the completion of the former the use of

hydro-electricity gradually extended all over Japan, and since

1910 a large number of hydro-electric works, with an average
capacity of 10,000 kW, have been erected. Not only so, but
the high price of coal and the general industrial progress of

the country have recently imparted a further impetus to the
development of hydro-electric works.
Although the hydro-electric works in size and equipment are

not comparable with those in various countries in Europe and
America, the professor states that the natural features of the

country and the progress already made indicate that hydro-
electricity has a great future. Electricity is generated both
by water power and from coal, is used for lighting and trans-

port purposes and in chemical and other industries. Electric

light is in almost universal use in Japan to-day, and even in

•small villages and in remote places in the heart of the moun-
tains it is available to the inhabitants.

Coming to consider the generating works in existence, the

author remarks that the loftiest mountains are situated in the
centre of the country, where the district is known as the
Japanese "Alps"; here and at .some of the lakes is to be
found the greatest head of water. Accordingly the large and
typical electrical undertakings have naturally utilised these
centres, and have concentrated on the supply of power to the
two great industrial centres of Tokio and Osaka. In the case
of the Ujikawa Electric Co., Lake Biwa is the sourc« of water
power. The capacity of the power house is 35.000 kW, three
phase, at 11,000 volts and 60 cycles. This is stepped up to

.55,000 volts and transmitted to Osaka, which is 20 miles dis-

tant, and is there reduced to 11,000 volts and distributed over
the city by means of imderground cables, which is the usual
system of distribution in the large cities. The company, in

conjunction with the Osaka Electric Company, which has an
output capacity, generated from coal, nearly equal to the
former, has been supplying mo.st of the energy for Osaka.
Owing, however, to the growth in the demand having ex-
ceeded the output capacity, the Ujikawa Company is now erect-

ing a .second station. But instead of providing long tunnels
and canals for the conveyance of the water, the company is

building a dam across the river Uji and thus raising the level

of the water to a sufficient height to generate the necessary
power.
The Ujikawa Co. and the Tnawashiro Electric Co. are the

two largest concerns in .Tapan. The Tnawashiro is a volcanic
lake in the north of Japan, and is the source of a river which
flows towards the Wakamatsu Plains, the difference in level
between the lake and the plains exceeding 1.000 ft. In order
to utilise the not<>ntialities of the site, the company proposes
to erect four I:irge nower houses, two of which have already
been completed .-ind nro supplying power to Tokin. The
peneratinf canacitv of the first of the two stations is about
40.000 kW at 11.000 volts and .50 cycles. The vnltflge is raised
to 111,000 and the current transmitted for a distance of 150

miles to Tokio by means of copper condiictor.s on steel towers.
The two companies in question rejjresent the hydro-electric

undertakings in the western and eastern districts. Many other
companies are also engaged in the business, and the names of
live are mentioned as possessing power stations of over 10,000
kW, transmission lines over 50 miles long, and pressures of
from 55,000 to 66,000 volts. In addition to these, many now
.schemes based on the utilisation of the power of the " Alps "

have been prepared in order to meet the growing and unlimited
demand for supply. In this connection the names of four com-
panies are cited as having been constituted for affording a
delivery to Tokio and two for the supply of Osaka. These
schemes make provision for a considerable output, ranging
from 60,000 kW in one case to 170,000 kW in a second and to
300,000 kVV in each of two other projects, while the intended
distance of transmission extends over 200 miles at pressures of

165,000 volts.

After referring to the technical error of two frequencies hav-
ing been adopted of 50 and 60 cycles respectively. Prof. Torikai
mentions the problem of -the electrification of the railways and
the organisation of the supply of power. All the tramway
systems and inter-urban lines, he says, are at present operated
by electricity, and the Railway Board, which manages the
nationalised railways of Japan, has prepared plans for the
conversion of the railways to electric traction, which are now
before the Parliament.

The Mandfactdeing Works.
The second article by Prof. Torikai, treating of the Japanese

as manufacturers points out that there were only a few works
of small size in the country before the year 1910. These were
occupied with the production of the .smaller types of machines,
whilst almost all the electrical apparatus had to be obtained
from other countries. But simultaneously with the grow-th in

the use of electrical power there has been a steady advance in

the manufacture of electrical apparatus. Nevertheless the pro-
ductive capacity in dynamos and motors is still far below the
requirements of domestic consumption, and as a consequence
these continue to be imported on a large scale.

The author admits that, generally speaking, the electrical

manufactures made in Japan do not stand comparison with the
products of other countries, and he therefore thinks that the
frequent criticism of the crudeness of these and other manu-
factures calls for some explanation. As a rule this defect is

attributed to lack of scientific research. While agreeing that
the same progress in research has not yet been made in Japan
as in Europe and America, the professor does not consider that
this alone accounts for the inferiority in question. In his

opinion Japan has made sufficient advance in scientific investi-

gation to meet her industrial requirements, and constant pro-

gress is being made in this direction. It has, however, to be
borne in mind that Japan is a remote country which has been
practically isolated for 2,000 years, and that until recent years
the pursuit of business, trade and commerce was despised and
regarded with contempt. One result of this isolation, com-
bined with the obstacles of the language, is that Japanese
students, in order to prepare themselves for scientific studies

and research work, have to spend mote than five years in

learning foreign languages. It has also to be remembered
that until about 50 years ago there were no Japanese work-
men trained in modern industries; and all the skilled artisans

of to-day have been trained during the past 30 years. On
the other hand, their fellow workers in Europe and .America-

have the benefit of generations of skilled training behind
them. Under these circumstances the author ascribes the

defects of some Japanese manufactures to this lack of experi-

ence.

Discussing in detail the manufacturing Ladustrv, Prof.

Torikai states that at present there are 15 large work.-? which
are constructing dynamos of over 1.000 kW. the largest being
the Rhibaura, the Hitachi, the Mitsubishi, and the. Okumara,
which are capable of turning out the largest types of machines.
Steam turbo-cenerators of lO.OOO to 11.000 kW have been
built bv the. Mitsubishi Co. All the w.ntcr turbine generators

for the'Uiikawa Electric Co.. each of 7.000 kW at 11.000 volts,

and all the dynamos of about the same capacity for the

second pow-er station of the Tnawashiro Electric Co.. were
supplied by the Shibaura Co. In other words, all the largest

generators in use in .Tapan have been made by native firms.

Tlie Hitachi and Okumara works, which have also made a

nu7nber of larce machines, are also endeavouring to construct

hydraulic turbines of moderate size, but this branch has not

yet been fully developed.
It is anparent. the author remarks. tha+ .Tap.an is now self-

reliant in the production of ordinary dvnamos. hut these

machines are not very much cheaper than those imnort^'d

from abroad, owing to the fact that Japan is not yet self-

supporting in all e.ssential materials, seeing that rerlnin

raw and sen'i-finished products have to be inmorted. In-

vestigations, however, have recently been made into tb''

question of the availability of domestic supplies of surli

materials.

Thp manufacturing works mentioned also produce practicaOv

all other electrical apparatus, such as electric railwav materi.Tl,

heaters, domestic appliances, &c. ; but only a few of the works
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manufacture electrical measuring instruments. No difficul-

ties are encountered in the production of meters for switch-

boards and for general industrial purposes, but the industry

is not yet able to construct the tiner scientific instruments,

where absolute accuracy is a sine qua non, such as electro-

meters, ampere balances, standard resistances. &c.

Prof. Torikai proceeds to remark that the manufacture of

electric incandescent lamps has been thoroughly mastered,

and all such requirements can now be met by native firms,

but owing to patent rights, practically all the lamps are of

the " Mazda " type. Some new lines of Japanese invention

have recently appeared on the market, and their manufacture
will be gradually developed in the future. Besides insulators,

which can be produced even for a '2'2(),000-volt line, progress

has been made with the production of conducting wires and
cables, and the author says that in addition to being able

to meet the whole of the demand in the home market, the

four existing cable factories are also able to carry on an
export trade.

ELECTRICAL IMPORTS AND EXPORTS
OF JAPAN.

The following statement shows the import and export trade of

Japan in 1919 in electrical and similar goods. For purposes of

comparison, figures for 1918 have been added, together with a
note of increases or decreases.

IMPORTS.
1918

Country whence imported Yen

Posts and materials for electric lines :
—

United States 16,000

1919
Yen

or dec.

Yen

1.51.000 + 135.000

Insulated electric wire (tnetal armoured).—
Total 7.000 71.000

United States 5,000 3,000

United Kingdom 1.000 68,000

Insulated electric wire, other-

United States

64,000
'2,000

67,000

Steam turbines.—
Total

United States
Switzerland

Gas engines, petroleum engines,

Total
United Kingdom
Sweden
United States
Kwantung Province

Steam engines.—
Total

United Kingdom
United States
Kwantung Province
Prance
Germany

Steam boilers and parts.-

Total
Kwantung Province
United Kingdom ...

United States

Other countries

70.000 145,000 -1- 75.000

275,000 836,000 -I- 561,000

275,000 588,000 + 313,000— 152,000 + 152.000

and hot-air engines.—
505,000 966,000 4-

15.000
480.000

5,000

463.000
22.000

416,000

13,000

3.000

38,000 +
160,000 +
757,000 -f

540,000 -f-

121,000 +
367.000 -

35,000 -I-

461.000

38,000
145.000
277.000

5,000

77,000

99,000
49,000

13,000
35,000
3.000

7.535,000 8.335,000

116.000 —
1,2851000 2,6:36,000

6,015,000 5,626,000

47.000 —
Dynamos, motors, transformers, dc.—

Total 3,061,000 5,245,000

Kwantung Province ... 17,000 10,000

United Kingdom 38.000 .187,000

Sweden -- 292,000

United States 2,976,000 4.763,000

Dytiamos combined with motive machinery.—

•

Total 485.000 736,000

Kwantung Province ... 1,000 105,000

Sweden — 199,000

United States 483,000 431,000

Telegraphic and telephonic instruments and parts.-

Total 91,000 265,000

United Kingdom 1.000 5,000

France 1,000 8,000

Denmark 14,000 3,000

United States 75,000 247,000

Wafer turbines and Fclfon wheels.—
Total 82,000 1.787,000

United Kingdom — 637.000

France 13,000 3.55.000

Switzerland 32.000 778,000

Sweden 4.000 —
United States 33.000 15,000

+ 800.000
- 116,000
+ 1,351,000
- 389,000

-f2,184,000
7.000

+ 149,000

+ 292,000

-f 1,787,000

+ 255,000

+ 104,000

+ 199.000
- 52,000

+ 174.000

+ 4.000
-1- 7,000
- 11,000

+ 172,000

-M,705.000
+ 6.37,000

+ .342,000

-f 746,000

- 38,000

I

Incandescent electric lamps.—
Total 44,000

United Kingdom 4,000
United States 39,000

Filaments for incandescent lamps.—
Total 320,000

United Kingdom 107,000
France 7,000
United States 202.000

Submarine telegraph or telephone cables.-

United States 6,000

W attmeters.—
Total 460,000

United Kingdom 23,000
Switzerland 201.000
United States 236.000
Prance —

Ammeters and voltmeters.—
Total 218,000

United Kingdom 1,000
United States 217,000

Accumulators.—
Total 26.000

United Kingdom —
Germany 4.000
United States 22,000

Carbon for electrical use.—
Total 275,000

United Kingdom 20,000
France 3,000
United States 251,000

72,000 + 28.000

1.000 - 3.000

70.aXt + 31.000

119,000 - 201.000

15,000 - 92.000
13,000 + 6.000
89.000 - 113.000

6,000

519.000 +
6,000 -

198,000 -
292,000 +
21,000 -I-

59.000

17.000

3.000
56.000

21,000

EXPORTS.
1918

Country to which exported Yen
Electrical machinery and parts thereof.—

Total 3,984,000
China 1,005,000
Kwantung Province ... 1,513,000
Hong Kong 62,000
British India 207.000
British S.S 53,000
Dutch India 275,000
French Indo-China ... 11,000
Asiatic Russia 13,000
Philippine Islands 34,000
Siam 16,000
United Kingdom 33,000
Prance 245,000
United States 2,000
Canada 10,000
Chile 20,000
Argentine 20,000

Egypt 28,000
Cape Colony and Natal ... 83,000

Australia 296,000
New Zealand 53.000

Peru —
Telephones and parts thereof.—

Total 421.000

China 182,000
Kwantung Province ... 172,000

Hong Kong 4.000

British India 4,000

Dutch India 42,000

Asiatic Russia 12,000

Electric lamps.—
Total 2,570,000

China 482,000

Kwantung Province ... 242.000

Hong Kong 157.000

British India 267.000

British S.S 25,000

Dutch India 108,000

French Indo-China 31,000

Asiatic Russia 37,000

Siam 51,000

United Kingdom 143,000

Prance 135,000

Italy 61,000

United States .53,000

Canada 2.39.000

Peru 18,000

Chile 15,000

Argentine 17,000

Brazil 1.000

Egypt .55,00(1

Cape. ColonV and Natal ... 28.000

AustraUa ' 379,000

New Zealand H.OIX)

PhiUppine Islands 7,000

253,000 + 35.000
1.000 —

250.000 + 33,000

100.000 -f 74,000

3,000 + 3,000— - 4,000
97,000 -f 75,000

682.000 -f 407.000
50,000 -I- 30,000
4,000 + 1.000

627,000 + 376,000

1919 Inc. or dec.

Yen Yen

4,443,000

1.409.000

1,687,000
66,000

134,000

35.000
446.000

33,000

160,000
43,000

39.000

72,000

39.000

6.000

5,000
17,000

9.000

7,000

24,000
155.000
27,000

5,000

630.000

143,000
218,000

1,000

5.000

36.000
220,000

1,677,000
456.000

196.000

145,000
39,000
17,000

39,000
19.000

60,000
23.000

3,000
11,000

65.000
3.51,000

54.000

13,000

20,000
1,000

1,000

26,000

9,000

66.000
10,000

34,000

-t- 459.000
+- 404,000

+ 174,000

+ 4,000
- 73,000
- 18.000

+ 171,000

+ 22.000

+ 147.000

+

9,000

23.000

39.000
206,000

4,000
5,000

3,000

11,000

21,000

59.000

141,000
26.000

5,000

-f 209.000
- 39.000
-1- 46,000

3,000

+ 1,000

6.000

+ 208,000

- 893,000
- 26,000
- 46.000
- 12,000
- 228,000

8,000
- 69.000
- 12,000
-1- 23,000
- 28,000
- 140,000
- 124,00(D

+ 4.000

-t- 298,000
- 185.000

5,000

-t- 2,000
- 14,000
- 16,000
- 29.000
- 19.000
- 313 000

1,000

-f 27,000
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11.—ELECinoLYTic Iron.

A paper presented by Mr. W. E. Hughes gave the results
of a study of the crystallme forms of electro-deposited irou
and the effect of acid upon its structure. The experiments
described dealt with deposits obtained from a ferrous chloride
bath containing calcium chloride, and it was found that
.structurally they fall into two types, iiunmi! or fibrous, de-
pending on the conditions prevailing. A close connection
between the macroscopic and microscopic features of the de-
posits was observed, thus enabling an operator to form an
opinion as to the internal structure of his deposits from their
external features. Thus, (a) a very close-grained, matt, and,
.so far as the unaided eye can see, non-crystalline exterior
connotes a fibrous interior; while (6) a crystalline external
appearance is the mark of a coai'se grained internal structure
—one that approaches more or less closely to the normal
type, (c) A bright metallic appearance indicates that the
internal structure is of such tine grain that it is visible at
higher magnification only.

The conditions which determine the class of deposit were
generalised by the author as follows :

—

1. Acidity causes the deposit to possess a fibrous structure

;

excess of acid causes the structure to be of extremely fine

grain.

2. As the acid diminishes in concentration the structure of

the deposit changes from the fibrous to the normal type.

3. Undisturbed deposition results in a structure that be-

comes coarser and coarser in grain size as the deposition
continues. This increasing coarseness is marked, macrosco-
pically, by an increase in the size of the crystals on the surface
of the deposit.

III.

—

The Electrolytic Reduction of Glucose.

Prof. ALES.4NDER FiNDLAY and Mr. V. H. Willwms pre-

sented a note on " The Electrolytic Reduction of Glucose."
Previous work on this subject has yielded conflicting results,

and the authors have, therefore, made a careful study of the
reduction under varying conditions of temperature, current
density, and current concentration, using both graphite and
pure lead electrodes. The reduction of glucose to the cor-

responding hexahydric alcohol is in itself a process of im-
portance, but so far as the electrolytic method is concerned
negative results were obtained. It is suggested that the
production of formic acid and a pentose interfered with the

production of the alcohol.

NORTH WALES AND CHESTER ELECTRICITY

DISTRICT.

We have received the following communication from the

Electricity Commission :
—

The Electricity Commissioners having considered the evi-

dence submitted at the recent inquiry at Llandudno into the

two schemes submitted respectively by the Corporation of

Chester and by the North Wales Power & Traction Co., Ltd.
(hereinafter called " the company "). have arrived at the
following conclusions :—

•

1. The area provisionally determined received general assent

except in respect of certam districts on the eastern side of the
area.

The Electricity Commissioners have decided to confirm the
boundaries of the district as provisionally determined, subject

to the inclusion of the Municipal Borough of Congleton, the

urban districts of Alsager and Sandbach, and the rural district

of Congleton, and to the exclusion of the urban districts of

Northwich, Middleswich, and Winsford, and the rural district

of Xorthwich.
'2. The scheme promoted by the Corporation of Chester

contains proposals for (a) the development of a series of low-
fall water power stations (without storage) on the river Dee
between Llangollen and Erbistock; (h) the establishment of

a new steam generating station on the Dee estuary
;

(c) the
temporary utilisation of supply from H.M. factory, Queens-
ferry

;
(d) the establishment of a small water power station

in the Vale of Chvyd ; and (e) ultimate co-operation w ith the
company for a large supply from their hydro-electric system.
Prom the evidence submitted to them, the Commissioners

have come to the conclusion that the engineering proposals

in this scheme cannot be approved, inasmuch as (a) it would
be impracticable at the present time to develop low-fall water-
power stations on the river Dee ; and in any event, such
development would have necessitated a stand-by steam plant

for ensuring reliability of the supply: (b) the erection of a
coal-fired station on the Dee estuary is unnecessary, and the
cost of generation at such a station would compare unfavour-
ably with that of a supply from the Korth Wales hydro-
electric system; (c) no definite proposals are included for the
full development of the water-power resources of the western
part of the district.

Moreover, the scheme, which provides for the establishment
of a .loint Electricity -Authority consisting of representatives
of local authorities and bodies prepared to accept financial

responsibility, failed to secure adequate public support.

I'he Commissioners consider that a supply from H.M.
factory, Queensterry, should be utilised temporarily. The
mformation given with regard to the development in the
Vale of Clwya was insutticient to warrant a favourable opinion,
although the Commissioners recognise that this sihall water
power may hereafter be utilised. " '

i. The scheme promoted by the company provides for the
utilisation of the water power resources ol tlie western area
by the improvement of Cwm Dyli, the further development
ol Dolgarrog, and a new and extensive development at Maent-
wrog.

Tile Commissioners are satisfied that the engineering de-
velopments at Cwm Dyli and Dolgarrog are sound. Com-
parisons with independent and earlier reports have also estab-
lished the soundness of the proposed first development at
Maentwrog, while an examination of the scheme for the
second development has reasonably satisfied the Commissionerr
of its feasibility.

Subject to the Commissioners being satisfied that the agree-
ment between the company and the Aluminium Corporation,
Ltd., who own the Dolgarrog works will be such as to safe-
guard the power supply therefrom, the Commissioners have
decided to accept the engineering proposals of the company's
scheme. The adoption of this scheme will, in their opinion,
ensure an ample supply of electricity to meet the require-
ments of North Wales with a sufficient surplus for distribution
at commercial rates to districts outside North \\'ales. Such
an additional outlet will enable the full economic development
of the available water power to be undertaken.
The acceptance of the scheme by the Commissioners will

be subject to (i) the company obtaining any further statutory
powers which may be necessary

;
(ii) the company satisfying

the Commissioners as to their ability to raise the capital re-
quired; and (iii) a consideration of the amoUnt payable by
the company in respect of back dividends.
The Commissioners 'are satisfied that the provisions of

Sections 43 and 4.5 of the North Wales Electric Power Act,
HK>i, for the revision of maximum prices and of the relation
between price and dividend sufticiently safeguard the public.

4. A Joint Electri^'ity Authority is necessary for the district

for the purpose of l^al supervision in the public interests over
the development and co-ordination of the supply of electricity,

more particularly as important natural sources of power are
being utilised. Having regard, however, to the local circum-
stances, the best interests of the district would be served by
the delegation or transfer by the Joint Electricity Authority
to the company of its powers of supply with certain excep-
tions.

The Electricity Commissioners have accordingly decided to
prepare a draft order providing for the estabUshment of a
Joint Electricity Authority for the district defined in para-
graph 1.

(i) In settling the representation on the Joint Electricity
Authority, the Commissioners will give due consideration to
the proposals embodied in the scheme submitted by the
Chester Corporation, and to the representations made by
various local authorities, but they will have regard to the
necessity for constituting a body which will not be too large
to be efficient.

(ii) The order will provide for the delegation or transfer
to the company, by deed to be approved by the Commissioners,
of such of the powers of the Joint Electricity Authority as
the Commissioners may determine.
The intention of the Commissioners is that while the supply

of energy in bulk throughout the whole district shall be in
the hands of the company, such powers shall be reserved to

the Joint Electricity Authority as will enable it to facilitate

the development and co-ordination of supply by the company
and other authorised undertakers in the area, and in particular
to control the development of distribution in all present un-
occupied areas (subject to the existing right of local authorities
or companies to apply for special orders to estabhsh local

distribution undertakings) ; to sui)ervise generally the exercise
by the company of such of the powers of the Joint Electricity
Authority as may be delegated or transferred to the company;
and to advise the Commissioners on matters affecting the
supply in the district.

(iii) The order will embody the outlines of the technical
scheme to be undertaken by the company, but will provide
that modifications thereof may be made with the approval
of the Commissioners.

(iv) The order will require the Joint Electricity Authority
to submit within a period of two years from the date of its

formation proposals for securing a supply in unoccupied areas
where there is a reasonable prospect of such supply being
remunerative.

(v) The order will not impose upon the Joint Electricity

Authority any financial responsibility other than its own
administrative expenses, which will be met by contributions
from each of the interests represented on the Authority.
Pending the establishment of the Joint Electricity Authority,

the Commissioners will ask the parties concerned to form
a small provisional committee, with whom the Commissioners
can consult from time to time with regard to any development
of supply in the district.

The observations of the parties represented at the recent
inquiry will be invited on the clauses of the draft order before
the Commissioners hold the further inquiry required by
Section 5 (4) of the Electricity (Supply) Act, 1919.
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NEW PATENTS APPLIED FOR, ,1921.
(NOT JTBT PDBLaBHBD.)

Compiled upressly for this journal by MissRS. SirroN-Jo

10,530.

lllh.

lu,521.

nt eleclric lamps." E. Y. Robin

electric lamps." E. V. Robinbor
10,520. " Portable electric sanding and planing machii

April lllh.

' H. li. Brand

W. J. Woodrow. .April llih.

April lllh.

and J. A. Uurgojnc. April llth

10,550. " t'leetric switch, (use,

10,561 • Iranslormers tor high voltages." E. Haelely et Lie. .\pnl liili
(Switzerland, October lOth, 1920.)

j- i .i. ..p'"

10.573. " Single-lluid primary cell." K. Weotherill
10,585. " .Apparatus (or regulating asynchronous cle

ol a commutaior machine arrang,:d Uhind." li. (.

Schuckertwerke). April llth.

10,5ai. "Telephone exchange systems." A H
(United States, May 13th, 1920.J

10,5U5. " iejephonc systems." Ges. (ur Drahtlose Telegraphic, April llih(Germany, April 12th, 1920.)
• i-

< f

10,5»7. " Amplifiers for telephone circuits." Soc. Industricll.
phones. April llth. (France, November IHth, 1930.)

10,599. " Transformation of

April Uih.

direct pressures and
10,614. " 1 eleph

tlternating electric pressu
, &c." S. A. btigant. April llth.

lil.!-

nd currents to

systems." Automatic Telepho
Ltd. April llth. (United States, April 19th, 1920.)

Ma

10,619.

10,629.
April 12th

10,638.

12th.

10,039

Prote

lalor for bicycles.'

covering for electr

I'. S. Nix
etill batteri*

' Cartridge (u;>e (or electrical circi

tion devices for pipe:

U.

ufacturing Co.,

April 12th.

' G. P. Golden.

Humphry. April

cable sheaths

nt sending and receivir

Huth Ges. April 12th.
electrical oscillations

iGerinany, April lUth,

nd

Earth conn
Humphry. April 12th.

10,643. " lilectrical signalling, ic, apparatus for
mines, &c." L. G. A. C. D. Gaunt. April 12th.

10,651. " Electrically-illuminated hand mirror." C. E. Toms. April 12th.
10,663. " Electric lamp holders, ic." G. l-. A. Stone. April 12th.
10,671. " Eleclric batteries." Hewittic Electric Co., Ltd., formerly West-

inghousc Cooper Hewitt Co., Ltd. April lath. (France, April loth, 1920.)
10,680 " Automatic compressed-air brake for tramways, ic." E. Seeuin.

April 12th. (trance, April 15th, 1920.) ,
^

10,681. " Pneumatic brakes for tramways, &c." E. Seeuin Aoril I'lh
(France, April 19th, 1920.)

^ ^
10,687. • Motor lor generating power." F. Ma'donald. April 12lh.
10,690. " Method for preventing disturbing induo.on between adjacent leads

carrjing approximately the same high-frequency waves." 1-1. A t-iiU lUeul-
bche lelepnonwerke Ges.). April 12th.

10,700. "Control ol alternating-current electric motors." Metropolilan-
Vickers Electrical Co., Ltd. April 12th. (United Slates, July 30th, 1920.)

...'"""^r-"''''"'™' °' =l"i''nating current electric motors.'- Me'tropolnan-
\ickers Electrical Co., Ltd. April 12th. (United Slates, July 19th, 1920.)

10,702. " Electro-magnetic switches." british Thomson-Houston Co Ltd
(General Eleclric Co.). April 12th.

'

10,705. " Trolley pole safety appliance (or electric trams S:c " V M de C
Ireland. April 12lh.

10,730. " Switch an
of low Iretjuency." Di
W20.)

10,746. " Sparking plug shield." S. Sims. April 13lli.

10,761. "Galvanic battery." J. Hossack. April X3th.
10,765. " Electric baling presses lor loose materials." J. H. Hindle

T. Hindle. April 13th.

10,770. " Illuminated signs." Studien Ges. fur Elektrische Beleuchtung
April 13th.

^

10,776. " Chronometric electric switches &c." L Burn W W Slainer
and C. J. Stewart. April 13th.

10,795. "Receivers for telephones." A. Humphrev and E Kempner
April 13th. ' •

"^

10.798. " Dynamo-electric machines." M. Dewhurst. April 13th.

10.799. Electrical apparatus." E. L. W. B}rne. April 13lh.

10.800. " Plug and socket connectors." A. P. Lundberg, G. C. Lundberfi
P. A. Lundberg, and G. Pegg. April 13th,

10,802. " Contact breakers for electrical ignition (or automobile intern.i
combustion engines." A. Demont. April 13th.

' Telautography." H. G. Bartholomew. April 13lh.

Enclosed (uses." A. L. Eustice. . April 13lh.
' Variable speed power transmitting devices." E. C. K. Mark;
Electric Manufacturing Co.). April 13th.

* Retarding devices for relays." W. H.
Svenska Elektriska .Aktiebolaget. April 13th.

10,823. " Inverse time limit relavs." W. H. Peters
Elektriska .Aktiebolaget. April 13th.

10,849. " Telephone systems." 11. H. Gelman."
10,883. " Control devices for electric generator

April 14th. (Germany, May 3rd, 1920.)

10,892. "Control of electric lifting magnets." H
E. Holme & Co., Ltd., Steel, Peech & Tozer, Ltd.

10,903. " Combined switch and petrol lap for i

Brigham. April 14th.

10,923. " .Apparatus (or transmitting, receiving,
A. F. R. Cotton and E. W. C. Russell. April 14th.

10,935. " Three electrode bulbs or valves." Soc.
des precedes M. Leblanc-Vickers, (ormerly Soc. A
des procedes Westinghouse-Leblanc. April 14lh. (F

10,939. " Electric starters (or internal combust
(Switzerland, .April 14th, 1D20.)

10,803.

10,809.

10,813.

(Ma
10,822. and Alln

and Alln

April 13th.

,." R. Bosch Akt.-Ge

, E. Bowen, \V. Brooke
.April 14th.

reproducing sound."

n. pour I'Exploitation
. pour . I'Exploitation
e, April 15th, 1920.)

engines " Scintilla.

Electric fighting for motoi
' Dynamo-electric machines
' Generators of electric cut
' Non-glare head-light for

' Rheostats. T. Quil

cycles, &c." S. L. Price. .April 14th.
" S. L. Price. April 14th.

ent." P. Belvavin. April 15th.

motor cars, &c." A. A. Green. April

m (Electric Railway Improvement Co.).

10.958.

10,959.

10,977. "

10,987. "

15th.

10,990. "

April 15th.

11,007. " Transmission systems with electric diaphragms for sound boxes
(or talking machines." H. Hurm. April 15th. (Belgium, April 19th, 1920.)

11,026. " Means (or suspension of electric contact wires." L. N. Reddie
(Consorzio per Elettrotrazione). April 15th.

11.035. ** Machines for slotting insulation between commutaior bars of
electric machines." J. Phillips. April loth.

11.038. " Timing devices for ignition apparatus o( internal combustion
engines." R. S. Bowen. April loth. (United Slates, April 17th, 1920.)

11,049. " Electro-metallurgv." British Thomson-Houston Co., Ltd. (General
Electric Co.). April 15th.

11,061, "Signalling syilems, particularly wirelcu modulation ayilems." J.
Scott-laggart (Radio Communication Co., Ltd.). April 15th.

11,065. " Gas producers, eleclric furnaces, crucible furnaces, &c." II. B.
Clapp »; Ferolile, Ltd. April ISlh.

11.069. " High-frequency electrical apparatiM." J. B. Howrr. April 15th.

11.070. " Electric switch." A. H. Hum. April ISlh.

11.080. " Sparking plugs." H. Molla. April 16th. (France, May 10th,

11,089. " Combined spark intensifier and sparking plug tester for in-
ternal combustion engines." E. Arden Pye, H. Singer, and E. T.iylor. April

11,091. " Trolley head (or electric Iramcars, 4c." C. Noble. April IBlh.

11,120. " Means for reducing capacilativc ground current in high-tension
transmission systems." Allmanna Svenska Elektriska Aktiebolaget. April
I6th, (Swedtn, April 16th, 1920.)

11,131. " Arrangement for neutral point resistances for high-tension trans-
mission systems." Allmanna Svenska Elektriska Aktiebolaget. April 16lh.
(Sweden, April 16lh, 1920.)

11,125. " Electric switches." W. P. Gilbart and R. A. GrifBlhs. April l«lh.

11.127. " Electric lighting and ignition systems for motor vehicles." E. A.
Watson & C.L.I. Manuf.icturing Co., Ltd. April 16th.

11.128. " Safety fuses." A. L. Eustice. April 13th.

11,131. " Quick make and break electrical switches." F. Shergold and
Edison Swan Eleclric Co., Ltd. April 16th.

PUBLISHED SPECIFICATIONS.
numbers in parentheses are those under which the specifications will b«
printed and abridged, and all subsequent proceedings will be taken.

etallic fila

XBX4.
!nt incandescent lamp." Kende. July 27th,17.733. " Electri

1914.

XSIS.
12.266. " Electric heaters." J. R. Quain. July 27th, 1918. (Cognate

application 13,733/18.) (160,844.)

1918.
6,749. " Unidirectional radio receiving systems." British I'homson-Houston

Co., Ltd. (General Electric Co.). March 18th, 1919. (160,846.)

22,428. " Electrical and other wire or cord or flex adjusters." E. Weslrup
and O. F. Weslrup. September 12th, 1919. (160,860.)

23,051. " Combined double pole electric awitch and plug." W. E. Watson.
September 19lh, 1919. (160,863.)

23.955. "Electric insulators." V. Tedeschi. September 30lh. 1919. (Italv,

December Sth, 1918.) (136,142.)

23.956. " Eleclric insulators." V. Tedeschi. September 30th, 1919. (llalv,

February 18lh. 1919.) (Addition to 136.142.) (139,148.)

23,977. " Eleclric switches." A. Anzani. September 30th, 1919. (France,

October 2nd. 1918.) (133,309.)

29.690. " Electric relays." Siemens Bros. & Co.. Ltd., W. H. Grinsted. and
E. A. Petithory. November 38th, 1919. (160,888.)

29,783. " Insulating and anchoring device for electric lamp holders and

other electric fillings." B. Deakin. November 29lh. 1919. (160,890.)

29.980. " Induction motors." Coiner Elektromutorenfabrik Johannes Brun-
cken. February 7lh. 1918. (136,156.)

30,120 ".Induction motors." Coiner Elektromotorenfabrik Johannes Brun-
cken. July 17th, 1919. (Addition to 136.156.) (160,894.)

32,454. " Telegraph printing svstems." Automatic Telephone Manufacturing
Co., Ltd.. H. H. Harrison, and S. R. Smith. December 29lh, 1919. (100,916.)

32,703. " Magneto-electric machines." R. B. North and A. M. Allen.

December 30th, 1919. (160,931.)

32,707. " Audible and visible eleclric signalling systems for calling attend-

ants." M. V. Ely and Foster Engineering Co., Ltd. December 30th, 1919.

(160.932.)

32,719. " Burglar and like alarm apparatus." J. O. Allaque. December
30lh, 1919. (160.934.)

32,830. " Radio receiving svstems." British Thomson-Houston Co., Lid.

(General Electric Co.). December 31st. 1919. (160.941.)

' Electrodes (or

i9ao.
electric welding i 1 deposition of metals."

Sirohmenger. January 7lh, 1920. (160.957.)

879. " Electric heating device." Eleclric Heating 4; Hardware, Ltd.. and

F. J. W'ineberg. January lOlh, 1920. (160,971.)

1,101. " Wireless direction finding systems." F. Murphy. January 13lh,

1920. (160.975.)

1.134. " Commutators for dynamo-electric m?.chines." A. E. While (Toledo

Standard Commutator Co.). j'anuary 13th, 1920. (160,978.)

1,249. " Portable radio telegraphic and telephonic apparatus." R. M.
Radio, Ltd., and H. St. J. De A. Donisthorpe. January 14lh, 1920. (lou,981.)

i-Houston Co., Ltd, (Gei2,688. " Eleclric resistances." British Thoni;

Electric Co.). January 28th, 1920. (161,011.)

3,650. " Incandescent electric lamps." H. J. Osborn. February 6th, 1920.

(161,026.)

13,222. " Spark plugs." Ji lacono and S. E. Pace. November 27lh. 1918.

(142.811.)

15,791. " Spark plugs." W. Housman. November 26lh. 1917. (144.713.)

16.911. " Electric starting device for internal combustion engines." R.

Bosch Akt.-Ges. May 26lh. 1919. (145,527.)

18.170. " Dynamo-electric machines." Locknilzer Eisenwerk Ges. Decem-
ber 2nd, 1919.' (154,878.)

18,889. " Telemotor." R. Macgregor. July 6th, 1920. (Patent o( addition

not granted.) (161,102.)

19,350. " Conveyance and distribution ol high-frequencv eleclric currents."

Ges. (tir Drahtlos<; Telegraphic. May 38th. 1919. (147.447.)

19.504. " Manu(acture o( composite conductors (or dynamo-electric machines

and other eleclric apparatus." Siemens-Schuckertwerke Ges. December 14th.

1917. (147,571.)

19.533. " Electrically controlled valve gear of a hydraulic gun-laying

mechanism." F. Krupp AkI.-Ges. November 10th, 1917. (147,596.)

23.696. " Cooling arrangements (or dvnamo-electric machinery." Siemens

erke Ges. October Sth, 1919. '(Addition to 138.342.) (152,32o.)

" Thermionic valves and the like.

February 2nd, 1920. (Divided appl

' Process (or regulating the voltagf

Akt.-Ges. Brown, Boveri et

Schuckerlw

33,961. '

Makower.
27.004. '

stallalions.'

(151,612.)

33.887. •

1. L. Crowther and W.
on on 30,355/19.) (161,115.)

metal vapour rectifier in-

le. September 22nd, 1919.

' Magnetos for internal combustion e

Zenith. December 39lh, 1919. (156,086.)

33,063. " Wireless transmission of speech.'

1917. (154,5370

Fabriques des Montres

Hanson. June 18th,
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productive organisation which we all regard as a neces-

sary element in the future jsrosperity of the world."
I'or tlie record of what the English Electric Co. has

been doing during the past j'ear by way of consolidating

its organisation, and developing at its several factories

the manufacturing operations for which they are each
most suited—-in other words, " the best possible utilisa-

tion of our hve works "—wc must refer readers to

our " City Notes " pages to-day. Efficiency of equip-

ment and organisation, " continuous team work by the

staffs," discussion of labour problems througli works
committees, and economy in selling expenses at homo
and abroad—these are the outstanding features of the

work that occupied the year that has gone.

The record of the Metropolitan-Vickers Co. printed

in our last issue indicated that the orders received in

1920 were about 80 per cent, greater in value than those

of the preceding year, and the orders completed were
50 per cent, greater. The actual tonnage of orders

completed, which is perhaps more suggestive than value

nowadays, represented an increase of about 30 per cent.,

and as Mr. Bryce pointed out, this was a remarkable
improvement, seeing that electrical machinery is always
becoming lighter in weight, owing to the increase of

efficiency in the use of the materials of construction, and
he justifiabl}' mentioned it as reflecting very great credit

on the efficienc}' of the organisation.

It is obvious that while neither of the two great

electrical manufacturing concerns to which we refer

can see any grounds for exultation as long as the home
industrial and financial situation is so depressing, and
the state of international qliestions causes general un-
settlement, they are both, like probably many other elec-

trical firms, living in anticipation of great times that

may not be far off.

Mr. A. F. Berry, of the British Electric Transformer
Manufacturing Co., Ltd., righth' said the other day
that the next few years would test the capacity of even
the best captains of industry, and he remarked that it

would be most difficult to restart businesses that had
stopped, or speed up those which had slowed down.
There is undoubtedly a distinct danger in slowing down,
and it should not be done without the fullest delibera-

tion.

We are inclined to give a word of warning lest, due
to the adverse conditions of the moment, there be a
tendency to iJermit the instruments of electrical com-
merce to rust, to dispense with men essential to the best

enterprise when the awakening comes, to defer the pre-

paration of measures for securing efficient salesmanship.

These are matters in connection with which the wheels
cannot be set running efficiently again in a hurry if we
Iiave indulged in a little slacking off. We cannot afford

lo slow down in our efforts to keep in touch with buyers
either at home or abroad. The prices of our product
must come down sooner or later, and we shall be the

better able to take advantage of reductions if our sales-

manship, publicity, and general business-getting organi-
sation be continuously maintained in a state of high
efficiency.

A POINT of considerable importance
Sale of Goods to those who buy goods having a trade
Under a Trade mark was decided in the Court of Ap-

Mark. peal some time ago. The question was :
—

What is the effect of a sale of goods
which bear a label which is an infringement ot the
trade mark of some third person ? The defendants sold

to the plaintiffs certain cases of condensed milk. Some
of the tins were labelled with the " Nissly " brand.
After the transaction was completed, the plaintiffs found
that the label was an infringement of the trade mark
of Nestle Co. In these circumstances they were com-
pelled to sell the tins at a loss, having first removed the
offending labels. Thej' sought to recover damages from
the defendants. By Sec. 12 of the Sale of Goods Act,

1893, "In a contract of sale, unless the circumstances
of the contract are such as to show a different intention,

there is: (1) An implied condition on the part of the

seller tliat in the case of a sale he has a right to sell

the goods, and tliat in the case of an agreement to sell

he will have a right to sell the goods at the time when
the property is to pass. (2) An implied warranty that
tlie buyer shall have and enjoy quiet possession of tiie

goods. ..." Mr. Justice Bailhache held that when
without the knowledge of the buyer or of the seller goods
are labelled in such a way that they cannot in tlieii-

then condition be resold without infringing the tradr

mark of a third party, the above provisions do not
entitle the buyer to reject the goods. In coming to this

conclusion the learned judge followed the decision of

Lord Russell of Killowen in Monforts v. Marsden, 12

It.P.C. 266. The Court of Appeal has now reversed

this decision, holding that there was an implied con-

dition on the part of the seller that the defendant would
have the right to sell the goods, and that this condition
liad been broken. It is useful to note that this decision

is not based upon Sec. 17 of the Merchandise Marks
Act, 1887, under which on the sale or in the contract

for the siile of any goods to which a trade mark or

marks or trade description has been applied the vendor
is deemed to wayrant that the mark is genuine and not

forged or falsely applied.

It was decided in an earlier case (by Mr. Justice

Rowlatt), Scaliaris v. Ofverberg, 37 T.L.R. 307, that

when goods are sold as being of a particular brand, the

undertaking is that they will bear the label of the

manufacturer which is put on the goods of that brand
in the ordinary course of business, and there is no
obligation on the purchaser to accept goods which do
not bear the label, even though the goods of that brand
have been made by that particular manufacturer.

The recent decision of the Ministry
The l:lectrifica= of Transport to standardise the use of

Uon of Railways, the high-pressure direct-current system

for the electrification of our railways

suggests the inference that the battle between a.c. and

d.c. has terminated definitely in favour of the latter.

This conclusion, however, is by no means so well estab-

lished as might be thought, in an article published in

the Electrical World, Herr E. C. Zehme, of Berlin,

points out that the electrification of railways in Ger-

many, Sweden, Norway, Holland, and Italy is " some-

what in susjiense, " on account of the lack of a definite

decision as to the type of current to employ. Switzer-

land and Austria have officially adopted the single-phase

system at 16,000 volts, with a frequency of 15 or 1G|

cycles per second, but in each country one-third of the

existing mileage that is electrically operated is working

on the d.c. system; in both cases the electrification of

the railways is of extreme urgency, owing to the lack of

native coal, and huge schemes with that end in view

have been approved.

Sweden also has favoured the single-phase system, but

has experienced considerable trouble due to inductive

disturbances in telegraph and telephone lines, which

constitute a grave objection to the use of alternating

current. Holland has not yet decided upon the choice

of system. In Italy all three systems—d.c, three-phase

and single-phase—are widely used, in the order named,

and a special ministry has been formed to consider a

great extension of electrification, with a leaning towards

three-phase, which has attained its greatest development

in that country.

Germany has used single-phase on recent electrifica-

tions, but here again serious inductive troubles have

l)een met witli, as well as operating difficulties, and

doubts have been expressed as to the wisdom of adopting

alternating current. In the United States, direct cur-

rent has been in the ascendant for some years.

It is clear, therefore, that the question is still by no

means settled ; the three-phase system, curiously enough,

is not making much progress, and the fight is practically

confined to the two great rivals, direct current and

single-phase current, which so long disputed the

supremacy for lighting purposes in this country.
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SUBMARINE CABLE TELEGRAPHY.
Oscillatory Circuit Signal Conditions: Some Graphs, Tables, and Scales.

By EDWARD RAYMOND-BARKER.

1. The foregoing sub-title certainly is somewhat lengthy,

and readers may opine that, at least, the collective term
" some " might have been omitted. That this word is

requisite is due to the fact that the following matter

—

once certain preliminary points shall have been dealt with

— will relate to one sub-section, only, of the complex

system of submarine cable station electrical adjustments

A
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of free electrical oscillations in the receiving oscillatory

system, namely, that consisting of receiving condenser in

series .with actual receiver, these two instruments being

shunted by a self-inductive resistance coil, inductance or

magnetic shunt ; (< ) frequency pertaining to the natutal

period of vibration of the actual receiver, whether this be a

direct-working recorder or other apparatus on local circuit.

As a nutter of fact, the last-mentioned of these frequencies,

especially that of a local circuit instrument, may be, with

advantage, somewhat of a higher order than in the case of

the prior two, vi/,. (a) and (li).

8. (B.) Conversion of perforated-slip re?i/re holes per

minute (c.h.p.m.) into machine-transmitted tellers 'per mitiule

—hereafter to be referred to as l.p.m and thence into

equivalent ivmplrle cycles or wares per second.

9. Let us, first of all, deal with (H). In former times,

leading authorities, ej/., the Eastern Telegraph Co.'s

Electrica' Department, took the average recorder code letter

corrected for spacing as amounting to 37 contact elements

per letter. In"Xctej"in The Klechicia/i o! April 23rd,

1897, the following concise information is given :
—

10. . . . "At stations where the automatic trans-

mitter is used, the letter speed per minute can readily be

arrived at by counting the number of centre-holes in the

perforated slip which pass through the transmitter in one

minute, and dividing that number by the constant 3"7 repre-

senting the number of spaces otcjpied by an average

letter. This constant a 7 has been arrived at by a

careful examination of the traffic carried by the Eastern and

other systems, and by (-alculating the actual number of

electrical contacts which are made in the formation of an

average letter, which is found to be within 3 per cent,

of 2-G. To this figure must be added TO for the space

between each letter, and 01 for the proportion to be added

to each letter on account of the extra space allowed

between words—a word for this purpose being taken as 10

letters."

11. Of recent years the constant 3"7 contacts per letter

has given place to the constant of 4 cnnlacls per letter.

For instance. Colonel George 0. Squier, Ph.D. (now Major-

General, .Signal Corps, U.S. Army), in the memorable paper
" On an Unbroken Alternating Current for Cable Tele-

graphy," read by him on June 25th, 1915, before the

Physical Society of London,* has given a graph, fig. 1

(General S([uier'8 fig. :5), exhibiting the linear relation

between ii, the frequency of a transmitting single-phase

alternator, and the letters per minute transmitted, based

on the assumption that the average cable letter with its

space is equivalent to 4 contud siijnals.

12. In a very useful paper entitled "The Practical

Problem of Telegraph Transmission from a New Angle of

View," contributed to the Koyal Engineers' Journal

(October, 1915) by Major W. A. J. O'Meara, C.M.G.,

endorsing and suppoiting Colonel Squier's sine-wave
alternating-current system of submarine-telegraph trans-

mission and reception. Major O'Meara, on page 188, refers

to 386 signals per minute as = 19 words per minute. This

means that 386 19 = 20 signals per word, and 20/5 letters

per word = 4 signals per letter.

13. The British Post Office " Imperial Cable" Service,

the Eastern Telegraph Co.,t the Compagnie Franraise des

Cables Telcgraphiques, and, doubtless, other admini-

strations, have adopted the standard of 4 contacts per letter,

including space.

14. Thus, an average cable-code letter with its space

= \ signal contact units.

= 1 centre-holes of perforated slip.

= 4 half cycles {^.
= 2 complete cycles ( ~ ).

15. Again, referring back to .s :

—

l.p.m. 60 = letters per second.

16. L.p.sec. X 4 = signal contact units per sec.

= i cycles ('-^) per sec.

' The Electrical Review, July 30th and Anprust 6th, 1915.

t If the centre holes per " cable code " letter be taken as — 3'7, as

formerly was done, the oorrt spending constant for Morse code
will = 1'7. Ccnsidering, therefore, the present-day extension of
ocean- cable Morse code, the now grenerally-adopted constant of
4 contact signals to tlie cahle letter, would, after all, appear to

be an excellent and practical compromise coverings aU likely
requirements.— E.U.-B.

1 7. )i cycles per 8ec./2 = complete cycles ( ~ ) per sec.

1«. So, in conversion of l.p.m. to complete cycles (^)
per sec.—l.p.m. -f- 60 x 4 -:- 2 = - per sec.

19. But this is equivalent to—l.p.m. -i- 30 x 2 -H- 2 =
- per sec.

20. Which is tantamount to—l.p.m. -^ 30 = - per sec.

l.p.m. H- 15 = '-^ per sec.

21. Table I will be found usefully comprehensive.

Column A gives transmission speeds in c.h.p.m. = ^-^ p.m.

„ H e<iuivalent l.p.m.

„ C equivalent ^-^ per sec.

„ D recip. of C = duration of ^.
„ E true fre(|Upncy of oscillations = — per sec.

,, F recip. of E = periodic time of each - .

22. Chart shown in fig. 2 embodies, in graph form,

methods utilised for compilation of Table I.

Line a,, using ordinate scale c.h.p.m., and abscissa

scale A, converts c.h.p.m. into l.p.m,, and vice versa, on the

basis of four centre holes to one cable-code letter.

Line a, similarly, but on basis of Eastern Telegraph Co.'s

former lonstant of 3' 7 centre holes to one cable-cede letter.

Line b,, using ordinate scale c.h.p.m., and abscissa scale

B, converts c.h.p.m. to frequency ~ per sec, and rice versa,

on basis of four centre holes to one letter.

Line ii, similarly converts c.h.p.m. into -^ per sec, and
vice ver»ri.

Reciprocal curve c,, using ordinate scale c, and abscissa

scale B, converts periodic time in fraction of a sec. per -- to

frequency •- per sec, and vice versa, or, if required, sec.

per ^-s to '-- per sec, and vice versa.

Example : —(Using, on the chart, a pair of compasses)

1,700 c.h.p.m. =r 425 l.p.m. = 14-2 - per sec. -= O'OTi

sec. per ^ .

{Tn be cnntinued
.)

DETERMINATION OF EQUIVALENT
RESISTANCE AND COPPER LOSSES IN A

THREE-PHASE STATOR.

By a. NASH.

AiiTHOUGH the method of determining the equivalent resist-

ance and copper losses in a three-phase alternating-current

stator connected either star or in mesh is fairly well known,

the derivation is, even amongst fairly qualified electrical

engineers, somewhat hazy, and the accompanying explanation

Fig. 3. Fig. 4.

may be appreciated by electrical students, both on the

test bed and in technical schools. In the following it is

assumed that each phase winding has the same resistance.

Let / represent the resistance of one phase winding.

„ c^ „ current flowing through one phase winding.

„ Q^ ,, line current per phase.

For star connection c,,, = c,.

„ c,,, = c -;- v'^.
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To obtain the value of /• in ohms, apply a constant vol-

tage with an ammeter in circuit to any two terminals ai),

BC, or CA. This should be done whilst the machine is hot.

For a star connection /' = Jf Vn(./c„„.

This can easily be seen from tig. (3), as there are two
phase windings in series.

Now, copper loss per phase = C^,
'-'/.

In the three phases total copper loss = 3 c,„- / ... (1)

Now, .substitute r = {h v^,/c^^ ) in (1), and we get copper

loss for a star connection

= 3/2 . C - V^JOdc
but c.;, = c, for star connection.

.•. Copper less = 3/2 . ^JVoJc^c-
Jlesh ( 'dniiei/ion.—Proceed in exactly the same manner,

i.e., apply a constant voltage to any two terminals. Fig. 4

shows plainly that the current divides up throus^h two paths,

one having resistance / and the other 2 r ; con8€([uently,

two-thirds of the current will pass through the former, and
from Ohm's law, voltage/current = resistance, the resistance

/ in ohms will be

—

yji c,,, = 3 Vu,,-^c„, ... (2)

Now copper lots per phase = c.^'- x r

and total copper loss =3 v^'- < r. (3)

Substituting value of r given in (2) in expression (3)

we get

—

Copper loss = 3 c,,- X 3 v^j2 o,„, (4)

but for mesh connection c^ = c,,/ •>/ 3

and substituting in (4), we get

—

Total copper loss = 3 (cJ v' o)- X
'i

. Vd. /^i.c

— 3 c^'S X i . v„Jc„,,

which is exactly similar to the star connection.

Summarising, all that is necessary to obtain the equiva-

lent resistance for either a star or mesh connection is to

apply a constant voltage with an ammeter in circuit to any

two terminals of the machine, divide the voltage by the

current, and multiply the result by Li. The tjtal stator

copper losses are tHen obtained by tue product of this

quantity and the square of the alternating current in the

line for any particular load.

THE WORK OF THE ELECTRICITY
COMMISSIONERS.

(Communicated.)

Thk electric.ll field is only one of those in wliicli the

oljtiniisin prevalent two years ago lias proved to be mis-

placed. But perhaps in no other field did a rapid

recovery then seem more feasible than in that of electri-

city supply. This arose largely from the fact that this

subject had been investigated during the war by three

separate committees connected with the industry, set up
with different objects, and all of which had reported in

much the same sense as regarded the supply part of the

nuestion. Tlie estabhsliment of the Klecn-ieiiy Commis-
sioners would, it was hoped, clear the field, and by

placing them under Sir Eric Geddes, at his own request,

it was expected to obtain the necessary " jjush."

That the results to date are so disappointingly meagre

and the actual achievements of the Commissioners so

small, arises from several causes. These are not all

the fault oT the Commissioners, who were more or less

bound by the Act to make some attempt to carry out

a somewhat impracticable policy, before settling down
to real constructive work. If perhaps they have taken

rather longer than the electricity supply industry itself,

to realise the real needs of the situation, it is not en-

tirely their fault. The previous experience of the

majority of the Commissioners naturally led them to

attach more importance to forms of administration,

composition of authorities, Ac, and less importance
than the business world does to the real question—the

importance of getting some works started and the finan-

cial difficulties of so doingf. Whatever the reason, the

fii.ct remains that lo-day, two and a half years since the

A^rmistice and longer still since the Board of Trade

Report, not one important step has been actually taken

towards building a " super station."

When the Commissioners were appointed some criti-

cism arose in company circles that their sympathies

would be too '' municiiial. " The cliairniuu, it was
pointed out, had had comparatively little experience

111 private enterjirise. Sir H. Haward hail l)ccu a life-

long municipal servant, and .\Ir. Bootli always a

fiovernment official.

In practice, however, it cannot l)e fairly said that

(he Commissioners, in such decisions as they iiave made,
have shown any ))roiionuced bias. Their postponement
of the County of London jiroject until the L.C.C. and
other ]),irties interested had had a final chance to agree

upon a scheme was at least well intended. If it be

said tliat at Nottingham they seemed a little inclined

to one side, yet at Chester they have aiqiruvcil the other.

Wiiere a municipal or joint autiiority is really certain

III jiroceed at once, so much the ijettci'. lint if jirivate

enterprise offers tlie best cliance of an early start, let

IIS l)V all means use it, only" provided we net the big

station erected.

The attitude of the public towards the company and
iiiuniciiiality question hegan to change ten years ago,

and has clianged very rapidly since 191."). In former

days the question was who was to be allowed the profit-

able right to sell electricity in any given area. Now
it is a question of who, if anybody, can and will find

the money to put up big stations to enable the existing

supply undertakings to reduce their expenses. Ten
years ago, most municipal authorities, broadlj- speak-

.ing, favoured extending municipal responsibilities.

To daj, while there are plenty of optimists on municipal

I'Uectricity Committees, they do not get the same sup-

jiort from their Finance Committees and Councils as

formerly, as regards expansion ; and there is no su)ici-

aliundance of private capital for this purpose.

The first duty of the Commissioners—and the second

—

is to get some of these big stations started. This is

what they were largely appointed to do, and expected

l)y the public to do. The form of control and ijucstions

of administrative machinery, while Ijy no means negli-

gible, are of tertiary imiiortance, and the decision will

usually be facilitated, if not inevitable, if only the main
purpose—real progress—be kept to the front.

It has been said that the Commissioners are inclined

to attach rather more importance to the question of

forms of control than does the general public, and have

not fully CTrasped the change in public opinion, which

is now most concerned w'ith getting cheaper electricity.

Even if the Commissioners had been able to get half a

dozen joint authorities established, we doubt whether

it would have had as much real effect on the industry

as the erection of one super-station. As it is, the

difficulties in the way of joint authorities—difficulties

of sliaring financial responsibilities, etc., apart alto-

gether from difficulties of agreeing to form an authority

—make it impracticable to delay helping the industry

till they are in being. The industry looks to the chair-

man, as a practical engineer, to keep this fact before

his colleagues.

This natural desire of the Commissioners, to establish

joint authorities, if it can possibly be done, has guided

their policy as regards the London situation.

They have given the London authorities every chance

and encouragement to produce an agreed .scheme. If

no such scheme is forthcoming, and the experience of

the past 15 years indicates the unlikelihood, the London

authorities can certainly not complain that the Com-

missioners have not given them an opportunity.

It is in the interests of London as a whole, and in

our opinion, of the supply authorities themselves, that

an agreed scheme should be arrived at. But it must

be a really workable scheme with a definite assurance

that it will proceed, and not a half-hearted affair, in-

tended, or at any rate snb.sequently used, merely to

block a really big advance. The Commissioners may
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be trusted to prevent this, and iiut to authorise a luere

"paper" scheme, or even an agreed technical .scheme,

unless they are at the same time really convinced that

the necessary administrative machinery is also ready

and the necessary finance and honest determination to

proceed is also present. If the next inquiry does not

result in at least one super-station being really begun
b}' one group or the other, public opinion will, indeed,

begin to question the powers of the Commission. In-

cidentall}-, we believe that the starting of one up-to-date

super-station in London, whether municipal or company,
will do much more to bring about future agreement than

the establishment to-day of an unwieldy Joint Authority

w-ithout real unity of purpose.

ENGINEERING IN RUSSIA.

At the informal meeting of the Institution of Electrical
Engineers on April '25th, Mr. J. i''. Avila was in the chair,

during the discus.siou, opened Ijy Mr. C. L. Lipman, on ' En-
gmeermg iu Kussia.' ihe meeting was not as well attended
as usual, and was the last ol the session. The meetings will

be resumed at the end of October. The chairman appealed
for early uotihcation of the subjects of papers offered lor next
session.

Mr. Lipman commenced by stating that for the time being
the Soviet Government was the only possible Government
capable of maintaiumg public order, ihe roots of Bolshevism
had gone so deep that to extu'pat-e the system hurriedly would
only increase the industrial chaos. >;ow the Soviets had been
able to turn from preparations for war, internal and ext<;rnal.

to ambitious schemes for the mobilisation of town and village

in the peaceful re-ostablishment of industry, and the engineer-
ing industry in particular.

A body called the Eighth iVU-Eussian Congress of Soviets
had planned this reconstruction. This Congress decided to

start with the electrihcatiou of the most important iiuUistrial

regions and, hrst, the coal mining and metallurgical industry
of the Siberian, Ural, Moscow, and Donetz regions. It was
anticipated that durmg 1 921 the Donetz Basin alunc would
yield eight million tons of coal and 3GU,UUU tons of pig iron.

The general destitution and the dearth of engineering
materials had not permitted progress much beyond the exca-
vating and lay-out stage, but considerable pioneer work had
resulted. A hydro-electric scheme, the Ivashir generating
station, to supply Moscow and a number of adjacent counties
W'as being rushed forward day and night, for it was decreed
that all factories m Moscow should use electric power.
A t«nporary district station on the Shatour Alarshes was

helping the Bogorodsky transmission station to illuminate
.M(]scow. The electric station at Sudakovsk works had been
restored, and the works at Tula were receiving the required
power. Seven industrial districts of the Moscow Basin were
shortly to receive electricity from the Shatour and other
stations with the object of obtaining 1,000,000 tons of coal

per annum.
In the Petrograd district electrification was being carried

out at a quickened pace; the Ontkin works were being
reconstructed, and a new station had been commenced on
the Viazen Marshes. On the river Svir (the Svir Volkhov
station) a huge hydro-electric plant was in hand fur the supply
of the northern districts of the capital. Simultaneously dredg-
ing of the Svir was going on under the Mariinsky waterway
project of connecting the Volga with the Baltic.

In the Donetz Basin the electricity works, reduced to a
deplorable state m the hghting with Deuikiii, were already
recovering, and at the end of February last yO stations with
a total capacity of 190,000 k\V were working in tliree of the
chief districts, while 3,000 motors of I22,'240 h.p. had been
repaired and put to use.

In the Kizelovsk coal distj-ict in the Ural great efforts were
being made to finish the electricity works by 18 months hence.
Nor was it only industrially that the electrification was going
on. Thousands of cottages were receiving light, and in the
Kieff district the W'orkers' quarters were lighted free of charge.
Mr. Avila, in opening the discussion, admired Mr. Lipman's

optimism in looking to a Eussia sturing with electric trans-
mission and transport while w'e in England had such difii-

culties with a dense population to justify the operations.
Mr. H. E. Crowcroft, who had spent some years in Eussia,

told of the German hold in pre-war days on the Eussian en-
gineering trade, especially in the Baltic Provinces, where the
Inisiness correspondence was often conducted in German, and
the rules and specifications were simply translations from
German. He asked when might traders interest themselves
in Eussia, and what were the credit arrangements that the
Soviet Government offered?
Mr. F. PooLEY pointed out that all were concerned in the

enormous demands for engineering goods that would result
w'hen a reliable Government could put Eussia's materials into
circulation. His transactions with Bussian engineers had led

him to think that their specifications were designed to hamper
the English maker for the benefit of the German.

-Major E. GlUKUso.v asked if there were now electricity Acts
equivalent to our authorisations to supply, and any considered
.scheme for linking-up. He also wondered if aftvr the Eussian
had done years of excavating with, say, two years more iu
which to erect and complete liis stations, and had finally to
light the areas free, he woulil sliow a profit by Bolshevist
fiiiance. He thought it desirable to get young Eussians into
Engli.sh works, in order that they might return home with the
correct bias.

Mr. Crowcuoit, siJeaking a second time, said he did not
think there was .such an entiro deartli of skilled labour in
Eussia as was held; he had seen thoroughly sound jobs carried
out entirely hy Rus.sians. The Eu.s.sian engineer was often
extremely well trained, but frequently was too theoretical.
There were no facilities at home for study, and he generally
went to Germany, hence his bias towards German methods
and standards. Still, he was convinced that our finst-class
materials would yet find a market in Eussia.
Mr. Lipman, in reply, said that Germany by her proximity

had received most students, and had naturally benefit<?d.
Further, the German was more complacent, and was ready
to give long credits, but he did not believe the German in-
fluence would hold in the future. The trading agreement
with Eui3.sia had been signed, and he appealed for sympathy
with the only possible Government pro tew. He believed that
things would right themselves, and that the Eussian eventually
Would honestly meet all his obligations.

CORRESPONDENCE.
Letters rereimi hii «.< after 5 P.M. ON TdeSDAV eaniiot appear until

thf /(ilhnriiiij im'l:. I 'itrrespoiiJent.'' xlimildfoneurd their vommuni-
catiiiii.-^ lit tlir ,',irtir.-il pii.i.iil)lr miinwiit. .Vi) letter can be publig/ied
niile.\.i lev lian- t lie leriter'x name and addrexs in our piLisessiott

Electricity Supply without Statutory Powers.

I am one of those supplying electriiity with no statutory
powers, and I should be very pleased to help or receive help
(jr suggestions from anybody el.se supplying with no powers.
1 think if we could communicate with one another it would
be to our mutual benefit. I have over .six miles of overhead
wires, supplying about 50 consumers.

Francis H. Grace.
West Sheen.
Thornburv. Glos.

.Ipril 'IHth. J921.

Charging for Idle Current.

I read with much interest Mi. Carmthcrs's article in yi>ii»

issue No. 2,2ti2 on a method of charging for idle current. In

a letter pubjished in your issue No. 2,265, written by I'rol.

Kapp, reference is made to the necessity for not only ptMiahs-

ing a consumer for running with bad power factor, but giving

a bonus when the power factor is leading. Although d(5ubt-

less the number of cases of consumers running witli leading
power factor is comparatively few, a bonus for leading power
factor is unquestionably desu-able, and I shall be interested to

know how Prof. Kapp would propose to arrange the sine

meter which may run either forwards or backwards, so that

a record is given in either direction. I take it that this

would be possible w'ith some sort of ratchet mechanism, such
as is used when .supplies may be given in either direction,

as between two undertakings which are linked together. It

seems to me that the underlying principle referred to by
Prof. Kapp, viz., to charge on the basis of integi'ations of the

meter, is not sound, as it will be obvious that at times of

comparatively light load and poor power factor the siiits

met-er will integrate a much heavier percentage, although
the maximum demand is by no means as great as it would
be at times of maximum load. I have always maintained that

the only sound basis of charge is that of k\".\ demand, and
am still of the opinion that the tariff' should incorporate a

charge based on kVA demand and a running charge per

unit.

A sine and cosine meter fitted with the Merz maximum-
demand attachment would give the desired result quite

satisfactorily as by simple trigonometry the -actual demand
in kVA can be derived from the readings of the two demand
indicators, and the units integi-ated on the cosine meter would,

of course, be charged for in the usual way.
If I read Prof. Kapp's letter aright, the supply bill would

be increased or decreased from a datum line of SO per cent,

lagging, directly in proportion to the power factor, but, as is

well known, this is not by any means proportional to the

cost of the supply of electrical energy.
Taking as an example a 400-k\V load at 80 per cent, power

factor, viz., 500 kVA, we will assume the charge for this

would be Id. per unit. If the demand of 500 kVA remains
the same but the power factor drops to 50 per cent., i.e., 2.50

kW. under Prof. Kapp's proposal the charge for energy would
be increa.sed in the ratio of 8:5. viz., 60 per cent., i.e., the

charge per unit would be 1.6d. If this case be analysed it
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will be seen that the demaud on the supply company remains
the same, viz., 5U0 kVA, and I shall be glad to know what
justitication there would be on the part of the supply authority
lor increasing the charge from Id. to 1.6d. per unit.

With a 2-part charge, which I Ijave always maintained
to be sound in principle, the kVA demand charge in either

of the two examples quoted above would remain the same,
and the bill would only alter in proportion to the total

number of units consumed, which is perfectly sound and
logical.

A.s there is a difference of CO per cent, in the two methods
I shall be glad to have a little further information from
Prof. Kapp to show how his method of charging would be
justified.

E. W. Dorey.
London.
May 2.1 (f, 1921.

The Training of Kinema Operators,

With regard to Mr. L. H. Edwards's letter in this week's
Eeview on the above subject, the name of the trade journal

running these tests is the Bioscope, 85, Shaftesbury Avenue,
W. 1; the course is conducted by " Crater," the technical

editor.

I quito understand Mr. Edwards's experience in being
unable to get a really good book on operating; the best two
English books on the subject are at present out of print.

A lot of the trouble as regards learning operating is this

:

Some of the operators are not proficient enough to teach any-
one, while others think that if you are taught the business

thoroughly, thereby making you a proficient operator, you
will do them out of their job. A lot of this sort of work
has been done—ye.s. and worse; it came to this (it is a bit

bett-er now) : If you could turn a handle, and carry a box
of films, and work for a pound a week, you could have the

job. Hence the duds you run up against. Every trade has
its duds; I have met them in the electrical trade, and it is

a great pity, for it is hard to improve them, and to show
them what a great drawback they are to industrial progress.

r.lectrician Operator.
Bolton.
May 1st, 1921.

Transformers and Changed Frequency.

.\mongst a group of electrical meter engineers, a somewhat
curious problem recently " cropped up." and with the inten-

tion of seeing the views of others upon the subject, we are

.submitting it to the readers of the Electkic.\l Review.
It is well known that in an alternating-current system, an

increase or decrease in the rate of change of flux tends
respectively to increase or decrease the voltage of that system.
We also know that the converting properties of a transformer
are directly controlled by the rati<i of the numbers of turns
(if wire wound on that transformer.
Fi'om this it appears that a transformer W'ound for 25-cycle

service w'ould operate differently when used on a 50-cycle

system—the ratio of the turns, however, decrees that it should
operate just the same.

It is almost as complex as the old problem
—

" when an
irresistible force comes into contact with an immovable body,
\c. Can 'any reader explain?

Kilowatts.
May and. 1921.

[The " problem " is really quite simple. When an alternat-

. ing e.m.f. is applied to a coil, the current which flows pro-

duces a magnetic flux which cuts the turns of wire and
generates a back pressure nearly equal to the applied pressure.

Other conditions remaining the same, the back e.m.f. depends
upon the product of the frequency and the magnetic flux

{i.r., the rate of change of flux). If the frequency is halved,
the magnetic flux must be doubled to produce the same back
e.m.f.—and, roughly speaking, that is what happens. .\s

the secondary coil is cut by the same flux as the primary,
thp same reasoning applies ^o it; if the frequency is halved,
the flux is doubled, and the voltage ratio remains practically

unaltered.—Ens. Er.nc. Rev.]

Domestic Tariffs and Cheap Metering.

With reference to the interesting article under the almve
heading in your issue of the 22nd inst.

One advantage of the multi-part tariff system of charging
lies in the ability, if desired, to allow for the meter rent in
the fixed charge so that the consumer would on his account
have two it«ms only, the fixed charge and the single rate
for the units consumed.

It is, of course, admitted that under a multi-part system
metering accuracy is relatively less important in this connec-
tion

; it was even pointed out in the early days of the rateable
value and the telephone systems of charging that putting in
one meter only for lighting, heating, and cooking meant
putting in a comparatively large meter which might be slow-
on a very small lamp load—the answer to the objection was
that in view of the system of charging any minor losses
resulting from this would be unimportant.

Broadly speaking, however, it is permissible to doubt
whether at the present time one should attempt to effect a
small saving in the cost of meters by reducing their accm'acy.
For a long time past the old jest about the accm-acy of the
gas and electricity meter has died out, om- own instruments
are particularly accurate, and remain so over very long periods,
and it seems a pity to destroy a reputation built up in this

way, and also to take any action which might make it neces-
sary to stock tW'O brands of meter, one of the usual accuracy
for supplies where the whole of the money is recovered as
a charge per unit, and another of less accuracy where a multi-
part tariff is in force.

j_ w. Beauchamp,
Director and Secretary,

British Electrical Development Association, Inc.
London.

April 2Sth. 1921.

The Hacliney Case.

Referring to an article ui the " Legal " column of last

week's Electrical Review re the Hackney Borough Council's
refusal to connect the supply on account of the contractor not
having a union ticket, I consider it out of all reason on the
part of both Borough Council and the trade union, for in the
first place I believe all electricity supply undertakings are
b(jund by Act of Parliament to supply electricity wherever their

mains are ; in the second place, they supply the current to their

clients, not to the contractors, who in the case of the Hackney
Borough Council no doubt is a ratepayer, and therefore part
and parcel of the concern ; in the third place, what right has
a trade union to force a master man into the union'.' They
cannot find their unemployed work, and if a man starts in

business for himself and does the work himself and finds the
work himself, what right has any authority to demand money
from a man in such a position'? I call it almost highway
robbery. Therefore I hope the Hackney Borough Council will

lose the day, for if not it will mean the taking away of a man's
living, for if he goes to join the union he may have to pay
anything up to £'2o to join. I should be pleased if you would
publish this letter, and also to hear from anyone else on the
matter.

E. J. Arnold.
London.

.•l;)n(27^/i. 1!)2I.

Nottingham's Electricity Supply.

Your contemporary, the Electrical Times, in its last issufij

gives us the names of ten municipal undertakings (Staly-

bridge, Darlington, West Hartlepool, Sheftield, Bolton, St.

Helens, Stockport, Bury, Leeds, and Coventry) which produce
energy at less than one penny per unit, the average being
0.85d. In J 914 the average of the .same undertakings was
(J.52d.. so that costs have increased by just about 50 iier cent.

Now in my native city W'e have the wonderful record of

l.OTd. in 1914 and 2.22d. in 1920, which is a very ganerous
100 per cent. rise. Here our most excellent engineer has
reigned for over a quarter of a century, and during that time
he has had the assistance of quite a large number of the most
eminent electrical consultants of the day ; we have hesitated

to purchase even a kettle without the advice of perhaps two
firms of consultants, albeit that our engineer has always
merited and received the fullest confidence of his committee.

I am wondering what results Stalybridge would have been
able to show to-day if only our excellent friend Mr. Blackmore
had, during his term of office, called in, .say, eight different

consultants. Would Mr. Tough have transmogrified his under-
taking as he has done if he had taken the advice of, say,

six con.sultants'?

We Nottingham folks are proud of our city, we are in all

things consistent; our output of electricity per head of popula-
tion in the year 1914 was 20 units, in 1920 the output was
34. whereas Wolverhampton sells 322 units per head, which,
considering the present scarcity of coal, is scandalous.
Now, in Nottingham we probably have more private elec-

tricity plants to the square mile than any city in the country,
so that our Corporation, w-hen it has spent the prospective
±'2,000,000 on its new station, will always be able and justified

in keeping the prices for electi-icity at the present comfortably
high level.

Some few ratepayers here are foolish enough to ask for
information as to the new station; the Corporation very
i-ightly refuses even a printed copy of the latest consultant's
report.

Now. Mr. Editor, on how many occasions during the past
25 years has your paper been used by the Nottingham Cor-
poration for advertisements inviting tenders for machinery?
We don't waste much cash in that silly way.

Veritas.
Nottingham.

April mth,n-2^.

The Transport of Coal by Suction.

Considerable attention has recently been drawn in the
London Press to the coal suction plant now being installed
at the City of London Electric Co.'s Bankside station. In
all references it is .stated to be novel, and in fairness to myself
and other firms I consider it only right that attention should
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lie (l]:i\\n to (lie i'nct tliat :i coal siictioii plaiil has been in

o)K'i-ation at the \\orks ol' Messrs. Boots, the chemists, Not-

tingham, for the last four veal's.

The writer installoil this plant to lift coal from barges into

overhead Inmkcis a vertical distance of nearly 00 ft., primarily

to prevent dunt anil dirt in these worljs, where cleanhness

is absolntely insisted on.

This plant has been intensely succcssfnl, and a duplicate

plant has since been installed, and plants are in hand in

various parts of the I'ountry for the handling of coal, chemi-
cals, ores. l>arks. and all classes of pranular materials. Plants

are also in hand for stweral Corporations, inchidint; Brifjhtun

and Bristol. The coaling of ships from floating plants is now

being |«rfccleil, and will iiro\c a great udvaucemcut ou
l)re8eut methodg.

Messrs. Pitman A Sons, recognising the importance of this

departure, are publishing a small book written by me, entitled
" Pneumatic Conveying," in which the principles and methods
and constructional details are dealt with.

1 have now been working foi' some time in conjunction with
three important firms who are manufacturing and installing

the.se' plants, and in fairness to these good people it cannot
be said that the Bankside plant is " novel."

n, G. Phillips.

Nottingham.
April 'nth. 19-21.

BUSINESS NOTES.

Bankruptcy Proceedings.— W. Hedoecox, electrical

etJfcineer, Wolverhampton. — First meetiner. May 7th
;

public

examination, May 25th, both at Wolverhampton.
G. SUTCLIFFE, electrical engineer (G. Sutcliffe & Co.), Aber-

tillery.—Application for diacharpfe will be heard at the Town Hall,

Tredegar, May 25th.

B. PoBDES (United Electrical Manufacturers' Co.), 18-22, Chris-

topher Street, E.G.—Last day for proofs for dividend. May 13th.

Liquidator, Mr. E. Hawkins, 4, Charterhouse Square, EC. 1.

S. Beckett, Jun., electrician, 50, Deane Road, Bolton.

—

Receiving order made April 30th, on debtor's own petition.

A. J. Harrison (".\tra" Lighting Co.), electrical and gas

engineer, 4, 5, and (!, Old Market. Sunderland.—Receiving order

made April 29th on debtor's own petition.

H. Doyle (Accessories Supply Co.), factor in electrical acces-

sories, 56, Hardman Street, Deansgate, Manchester.—First meeting.

May llth
;
public examination, June 17th.

E. Cloney, tramway divisional traflic superintendent, 5, St.

Albans Road, Parliament Hill Fields, N.W.—Last day for proofs

for dividend. May 20th. Trustee, Mr. W. P. Bowyer, Senior Official

Receiver, Carey Street, W.C.
J. W. Layton, electrician, 5, Noble's Bank, Hendon, Sunderland.

—Last day for proofs for dividend, May 18th. Trustee, Mr. W. A.

Ellis, 3, Manor Place, Sunderland.
E. S. Elam and J. Walton, eleotrioiana, Kingaton-upon-Hull.

—

First and final dividend of 7a. 5d. in the £, payable May 10:h, at

the Official Receiver's Offices, Hull.

Company Liquidations.—Stoffels Electric Switch
Co., IiTD.—Winding up voluntarily. Licjuidator, Mr. S. R. Rogers
41, Eastoheap, E.G. 3. Meeting of creditors. May 9lh.

COWPER-COLES BNaiNEERiNij Co., LTD.—Meeting of members
called for May 30th, at 11, Ironmonger Lane, E.G., to hear an
account of the winding-up from the liquidator, Sir W. B. Peat.

Elbctbolytic Go. (Spain and PoETnoAL), Ltd.—A meeting of

members is called for June 14th, at 5, Moargate Street Buildings,

E.G., to hear an account of the winding-up from the liquidator,

Mr. R. I. Marsden.
Ampere Electrical Enoineerino and Plating Co., Ltd.—

Winding up voluntarily. Liquidator, Mr. T. L, Hammond.
Meeting of creditors. May llth.

Tynk Electric Steel FonNDRiEs, Ltd.—Winding up volun-

tarily. Liquidator, Mr. J. G. Swan, 31, Mosley Street, Newcastle-
on-Tyne. Meeting of creditors. May 2nd.

Harman Electric Co., Ltd.—A meeting of members ia callel

for June 16th, at !), Walbrook, E.G., to hear an account of the

winding-up from the liquidator, Mr. F. M. Jeboult.

laqairies,—Maker's name and address are asked for in

reaped of the " Ackerman-Johnaon Anchor" for plugging alate

switchboards, &c.

Dissolution of Partnership. — Balm FORD & Salt,
manufaoturera and wholesale factors to the electrical and allied

industries. Electric House. Whittall Street, Birmingham. — The
partnership batween Walter Balmford and Francis Albert Salt

has been dissolved. Debts will be attended to by Mr. Walter
Balmford, who will continue the buaineaj in his own name.

Trade Annouacements.—Mesrsrs. W. H. Pease & Co.,

of Southampton Row, W.C. l,have taken into partnerahip Mr. F. E.

Pratten, formerly a director of Meaers. J. and E. Hall, Ltd., of
Darttord. The name of the firm has been altered to W. H. Pease,
Pratten & Co.

Messrs. Pettiorew & Mebbiman, Ltd , have removed to

122 and 124, Tooley Street. S.E. 1 ; telephone, "Hop 134"
; telegrams,

" Merrigrew, Tooley, London."
The Mdllard Radio Valve Co., Ltd , have removed to

35a, Claybrook Road, Hammersmith, W. 6. Telephone number,
" Hammersmith 312."

The Jackson Electric Stove Co., Ltd , have appointed Mb. W.
Blogo. of the Sterling Telephone Co., of 8, Park Place, Cardiff,

as their agent for the whole of Wales for their electrical

coobing and heating apparatus. He will carry a ato3k at the
addreaa named.
The Midland Supply Co., of Birmingham, have appointed Mi SSBS.

E. L. Pbice, of 34, Fenchurch Street, London, E.G. 3, aa their

repreaentatives for London and diatriot in connection with the
Robinson electric lifting appliances.

The E M.F. Winding Co., who have commenced business at

76-76, Wells Street, Oxford Street, London, W.G. 1, as apecialiats in

the repair and rewinding of small motors, wish to receive catalogues
and price-lists.

Owing to the growth of their business in Ireland, the SuN
Electrical Co., Ltd., have moved to larger premises, and opened
new showrooms at Gibson's Building, Mill Street, Belfast, where
a large stock of electric light fittings and material ia available.

The branch is under the management of Mr. E P, Prior, as here-
tofore.

Catalogues and Lists.—Messrs. CmpPEEFiELD, Ltd.,
Oulton Broad, Lowestoft.— Four illuatrated and priced leaflets

—

C/21, round pattern ignition coil ; C/22, rectangular pattern
ignition coils ; S/23 and Sj2i, automatic battery cut-in and
cut- out.

Mr. a. B. Cabtland, A.M.I.E.E., manufacturers' representative,

3, Creechurch Lane, iLeadenhall Street, E.G. 3.—Two illustrated

brochures on the "Zenith' patent furnace made by Wm. Whit-
taker, Burnley, and an illuatrated description of the "Premier"
Appliances, Ltd.'s system of boiler setting for reducing coal
consumption.
Metropolitan-Vickebs Electrical Co , Ltd., 20, Brazennoee

Street, Manchester.—Circular No. 1,426, giving illustrations and
exhaustive deacriptiona of Metropolitan-Vickera turbo-alternators.
Photographic reproductions of actual installations at Glasgow,
Manchester, and Cardiff are given.

Messrs. Baxter & Gaunter, Ltd., 219, Tottenham Court
Road, W. 1.—An illustrated and fully- detailed price-list of " Alden

'

oil engines and electric lighting plants made by the Alden Engine
Co., Ltd.

The General Electric Co., Ltd., Magnet House, Kingsway,
W.C. 2.—Bulletin No. 10, "The Condenser System of Protection
against Surges." This is a valuable pamphlet explaining the
nature of high-voltage and high-frequency surges and their

effects. Various methods of dealing with these surges are treated
of, and, finally, a full description of the condenser method ia

given. Many illuatrations of component parts of the apparatus
and of actual installations are included in the publication.

The Electrical Apparatus Co., Ltd., Vanxhall Works,
South Lambeth Real, S.W. 8.—Leaflet H 29, illustrating and
describing " E.A.C." float switches for a c. and d.c. motors. Folly
dimensioned and priced.

Messrs. Bkrrv'.s Electric, Ltd., ' The Switch House,'' 85, New-
man Street, Oxford Street, W. 1.—A priced and illustrated pamphlet
dealing with the "Midget Masta" fuse switch (cWa Electrical
Review, April 22nd, 1921, p. 509).

Messrs. Herbert Morris, Ltd., Loughborough, Leicester-

shire.—Book 90, giving illustrations, full details, and prices of

wormand-spur-gear pulley blocks, triple-gear pulley blocks,

electric hoista, travailing trolleys, ic.

Messrs. George Ellison, Perry Bar, Birmingham.—Three
lists giving exhaustive particulars, prices, and illustrations of

switchgear, &c. No. 70 deals with oil-cooled rotor starters. No. 327
with totally- enclosed brake solenoids or power magnets, and
No. 43 1 describes cable fittings, pipe flanges, sealing and dividing

boxes, armour clamps, &c.

Messrs. Donovan & Co., 47, Cornwall Street, Birmingham.

—

An illustrated price-sheet of electrical accessories, including wall

plugs, dry cells, reflectors, wire guards, fuses, Morse keys, switch-

gear, 4:0.

Messrs. Hioos Bros, Sand Pits, Birmingham.— "Monthly
Magazine" (Vol. Ill, No. 3 ; May, 1921), giving details and prices

of d.c. and a,c. motors, notes on insulation, and humorous items.

Messrs. Daysobms, Ltd., 14-16, Cockspur Street, S.W. 1.—
Bulletin No. 6, giving a number of illustrations and a description

of the principles and working of the "Daysohms" low-preasnre

a.c. welder.

Wage Reductions in Sweden,—The dispute with the

workers in the Finsoongs Metallverksaktitbolag (Metal Works),

which resulted in a strike at the b3ginning of March on the

question of wage reductions has now been settled. The terms

agreed upon are a general reduction of 20 per cent, in piecework

rates, and of 15 per cent, in time ratea.

—

lleuter'x Trade Sen-Ice

(Stockholm).

New French Company.—A new company has lately been

formed in Paris (16, Rue de la Pepiniere) with a capital of

10,OCO,000 fr. and the title La Societe des Forces Motrices de la

Vallee d'Aspe.
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Book Notices.—" The Mining Electrical Engineer."

Vol. I, No. 7, April, 1921. Price la. net.—Among the articles

included in this issue of the journal are " Surface Electrical Equip-

ment at Mines aa affected by the Regrulations of July 30th, 1920,"

by Mr. J. A. B. Horsley (H.M. Electrical Inspector of Mines) ;
" The

'Kingsway' No. 2 Miners' Electric Hand Lamp," by Mr. A. E,

Angold ; "The Electrician and the Management," by Mr. W.
Cairns, &c.

" Electro Annuaire de I'Electricite et Industries s'y rattachant,"

for 1921. Paris ; 47, Boul' de Sebastopol. Price 12 fr., post free

li fr.—This is a most comprehensive directory of the Freuoh
electrical industry. The first part of the volume gives the names,

addresses, and the nature of firms carrying on electrical businesses.

The arrangement is alphabetically hyidrpartemeiits and towns, Paris

being given the first place. A classified section follows, this being

'split up under various heads, such as measuring instruments, cab'es,

heating, itc. This is followed by a trade-mark section occupying

several pages. The remainder of the volume is devoted to an
alphabetical list of electricity supply stations ; this list appears to

give even the smallest undertakings. The nature of the motive

power, type of current and voltages are given in most cases.

Probably the advertisements, of which there is a large number,

will also prove of use. A small booklet accompanying the volume
gives the names and businesses of firms in Paris hy arrondixxementx

and thoroughfares.
" Reid's Handy Colliery iJi^A'.a and Directory for the Counties of

Northumberland, Durham. Y_. -hire, Cumberland, and Westmore-
land." Newcastle-on-Tyne ; A. lieid & Co., Ltd. Price 3s. 6d. net.

—This is a new issue of a very useful handbook to the colliery

industry. The usual features have been retained and revised,

including the 1911 Coal Mines Act, a map giving the position of

collieries, and the railway systems of Northumberland, Durham
and Yorkshire, regulations for the use of electricity in mines, lists

of colliery owners and managers, &c.

Practical Testing of Electrical Machines." By L. Oulton and
N. J. Wilson. Pp. 258. London : Sir I. Pitman & Sons. Price

6s. net.
" The Electrical Transmission of Photographs." By M. J.

Martin. Pp. xii + 136 ; 73 figs. London : Sir I. Pitman k Sons.

Price 6a. net.
" la Trade Unionism Sound .' " By J. H. Bunting. Pp. x + 98.

London : Benn Bros., Ltd. Price li^. net.
" Kinema Operator's Handbook." By W. S. Ibbetson. Pp. 160,

:i7 figs. London : E. & F. N. S;)on, Ltd. Price 48. 6d. net.
" Liohttechnik.'' By Dr. W. Bertelsmann, and others, ('igi pp.

and figs.) Munich : R. Oldenbourg. Price M. 118 unbound and
M. 126 bound,

" Dynamo and Motor Erection and Management." By A. Havery.
(152 op. ; 91 figs.) London : Caasell & Co., Ltd. Price Is. 6d. net.

Lead.— JIesshs. James Forster & Co. report

(April 30th) :

—"The general position is unchanged. Apart from
the effect of the strike on the domestic trade, consumption is not
good, and the electrical trade, although fairly well employed on old

orders, is not booking anything ahead to apeak of. On the other

hand, supplies are decidedly short, and are the dominating feature.

Only about 2,000 tons of soft pig-lead has arrived in the Thames this

month in three steamers, all from Spiin, and there is urgent want
of ex ship lead of suitable brands, particularly for electrical work,
consumers, of course, being averse to paying prices asked for wharf
lead."

New Indian Company.—With reference to the statement
appearing under this heading in our issue of March 11th,

page 310, we learn from Mr. H. Nimmo, of Rangoon,
Electrical Inspector to the Government of Burma, that the
company called the Maymyo Electric Power Station Co.,

Ltd., was formed recently by a Belgian subject, but he under-
stands that that company is now defunct. He adds :

" No
liceDCB has yet been issued for the supply of energy in Maymyo,
but there is every reason to believe that a licence for that purpose
will shortly be granted to Messrs. Van Someren & Ham'.d, of
Rangoon, whose application is now under consideration."

The King's R<j1I.—In the course of a recent speech, Dr-
Macnamara aunouaced that from the close of this month all firms
tendering for Government contracts, to which the conditions of
membarship of the King's Roll were applicable, would, unless under
exceptional circumstances, require to ha on the roll or they would
not get the contracts. '' It is high time we laid down that
condition, and I think everyone will agree it is an entirely
reasonable one."

West Midlands Industrial Council Meeting.—The first

annual meeting of the District Industrial Council for the West
Midlands Area, which comprises the counties of Shropshire.
Staffordshire, Warwickshire, and Worcestershire, was held in
Birmingham, on April 30th. The meeting, which was pre-
ceded by a luncheon to celebrate a successful year's work, was
attended by 40 members and delegates representative of the elec-
tricity undertakings of local authorities and companies within the
area, and of the Trade Unions interested in the employes of such
undertakings. Mr.R. A, Ghattock(cityelRctricalengineer of Birming-
ham), the Chairman of the Council, presided. Steps were taken for
the election of members of the Council for the ensuing year. Votes
of thanks, on the motion of the vice-chairman (Mr. Alderman
Gregory), to the chairman for his services during the year, and to
Mr. B. J. Jennings (Birmingham), the secretary and treasurer,
terminated the proceedings.

The Coal Dispute.—Reports received from various parts

of the country indicate the progress of the evil effects of the

stoppage of coal production. Electricity undertakings are still

carrying on, but supplies for the most part have been severely

curtailed. The most drastic restrictions have been imposed at

Ac^rington, where the electricity supply has been stopped entirely

between the hours of i> a.m. and 5 p m , except on Saturday. The
tramway service is alao suspended after 10 p.m. On the other

hand, Salford, owing to the prevalent trade depression, has found

it unnecessary to restrict power supplies or go beyond the regula-

tions regarding lighting issued by the Board of Trade. These

regulations were published on April 25th, and direct that all public

lighting shall be reduced by at least 50 per cent.

In Leicester many firms have had to shut down, and Wolver-

hampton has been severely affected, the iron and steel industry

being practically at a standstill. Sunderland Corporation has been

compelled to announce that manufacturers can only be supplied

with electricity for three days a week, and the Newcastle Electric

Supply Co. has also imposed many restrictions. Elsewhere on the

Tyne, industry is gradually coming to a stop, although efforts are

being made to keep as many men employed as possible. The Leeds

Corporation is also unable to supply power for more than three

days a week, except in very special cases. The Leeds tramway
services, in common with those of most other towns, have been

reduced considerably, and many routes have been suspended

for a time. The Cambridge Electric Supply Co. now
entirely suspends its supply for six hours a day. Owing
to the low stocks of the Southend Corporation, all tram-

drivers, conductors, and semi-skilled men (numbering about

200) were given a week's notice, which was to have expired

on Wednesday last. Heavy " cuts " have been arranged in the

London County Council tramway services, but so far it has not

been found necessary to put them into operation.

The unemployment list continues to expand, and every day

another thousand is added to it. Conferences between the owners

and miners, with the (government standing between, have been

unsuccessful, and reports from the various centres of the industry

indicate that the miners are holding out, and are prepared to

starve rather than give way an inch upon their terms.

Efforts to import coal from abroad have been unsuccessful

in some cases, owing to the refusal of dockers and railwaymen to

handle it, but it is reported that fairly large supplies have entered

the country.

A Reuter message, dated May 2nd, stated that the French

Government had authorised the export of coal to this country, and

that a British firm desired to purchase 10,000 or 15,000 tons daily.

Swedish Electrical Preference.—The Swedish Electrical

Industry Association is asking the Government to urge the muni-

cipalities when making purchaaea to give preference to Swedish

goods.

—

Reuter X Trade Serrice (Stockholm).

Applications for British Trade- Marks.—Appended is a

summary of the recent applications for British trade-marks in

respect of goods and productiona associated with the electrical

trades and industries :

—

Designs comprising a triangle and bars, Noa. 412,520 and 412,621,

Class 13.—Electrical Appliances.—Hotpoint Electric Appliances

Co., Ltd., 33, Cannon Street, London, E.G., February 15th, 1921.

Dictograph, No. 409,021, Class 8.—Telephone Instruments and
Apparatus.— Dictograph Telephones. Ltd., Dictograph House,

Denman Street. London, S.E., October 22nd, 192o,

Design, No, 4iit,243, Class 50,—Electric Insulating Preparations.

—Koln - Rottweil Gesellschaft, 36, Dorotheenstrasae, Berlin,

Germany, May 18th, 1920.

Acousticon, No. 409,ii22, Class 11.—Telephone Instruments and
Apparatus for the Aid of Deaf Persons.—Dictograph Telephones,

Ltd., Dictograph House, Denman Street, London, S.E., October

22nd, 1920.

Syncela, No. 41(i,33t, Class 50.— Artificial Filaments, made
wholly, or principiUv, of cellulose derivatives, electric insulating

materials, &c.—British Cellulose and Chemical Manufacturing Co.,

Ltd.. 8, Waterloo Place, London, S.W., December 2nd, 1920.

Celanese, No. 411,818. Class 50.—Artificial Filaments, made
wholly, or principally, of celluloae derivatives, electric insulating

materials, &o.—British Cellulose and Chemical Manufacturing Co.,

Ltd., 8, Waterloo Place, London. S,W., January 24th, 1921,

Fibrestos, No. 412,509, Class 50.—Sheets and Blocks of Cement
and Asbestos, to be used as Electrical Insulators.—Siluminite

Insulator Co., Ltd., The Green, Southall, Middlesex, February 15th,

1921.

Fiprallee, No. 412,289, Class 50.—Electrical Accessories made
from asbestos.-Albert Lee & Co., Ltd., 8-9, New Zealand Avenue,

London, E.C., February 8th, 1921.

Printing and Allied Trades Exhibition.—On Saturday,

April 30th, Dr. Macnamara, Minister of Labour, formally opened

the sixth International Printin?, Stationery, and Allied Trades

Exhibition, at the Agricultural Hall, Afterwards a luncheon was
held, when the speakers included Mr. E. W. Humphries, President

of the Master Printers of Great Britain and Ireland ; Mr. G. H.

Roberts, M.P„ and Mr, C. W. Bowerman, M.P., President of the

Printing and Kindred Trades' Federation. Former enemy countries

have been excluded from the exhibition, but, in spite of this, it is

larger than any of its predeceisor". In our next i34ue we propose

to give a description of some of the exhibits which, naturally,

include a large amount of electrical apparatus. The show remains

open until May 14th.
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High Wages and ladustrlal Depression.—Mr. W. L.
Hicueiis. chairman of taiiiuiell, Laird & Co., Ltd., in a state-

ment issued a lew days ago, says :
—

The question that is exercising the mind of everyone in

the industrial world to-day is ' How are we to get back our
trade V ' How is the pre.sent depression to be overcome and
unemployment to be banished i* And there can only be one
answer—by lowering prices, if we want to widen the field

of those who purchase our goods it can only be done by selling

cheaper. In lact if we wish to maintain our position as a

great manufacturing nation we shall be obliged to cut down
our prices, i'or in the world markets success comes, other
thmgs being equal, to those who can quote the lowest price,

and it is idle to suppose that the world will buy from us if

Germany or America or some other manufacturing nation
offers to supply the same goods at a cheaper rate. It is well

known that in the iron and steel industries German, Belgian,

and American prices are very considerably below ours, whilst

even our shipbuilding supremacy is thi'eatened by German
competition. For a short time possibly we may obtain orders

in overseas markets owing to goodwill, but inevitably the time
must come when our foreign clients will be obliged to buy
in the cheapest market. Hence, it is essential that we should

set our house in order and make up our minds to adjust our
prices to those of our foreign competitors, lliis must be done
in a number of ways; every form of economy must be exer-

cised. The Government must set the example, and munici-
pahties must follow suit, for the cost of Government and
mimicipal taxation presses on industry with terrible weight,
and is a severe handicap in world competition.

" Again, up-to-date and eflieient machinery must be installed

wherever it is lacking if we are to keep our heads above
water, and economies of managemeut must be carefuUy
studied. Profits, too, must suffer, and in point of fact the
ordinary shareholder is always the first to feel the pinch of

bad times. Many firms at the present time are making quota-

tions which include no profit at all, and often work is taken
at a loss merely for the sake of keeping the place going and
preventing unemployment.

" But however great the economies that are effected in the.se

directions, they will not suffice to reduce our prices to a level

with those of some of our foreign competitors. It is inevitable

that there should also be a reduction in wages and salaries.

Nobody wants to reduce wages; the higher they are the bettor,

so long as the consumer is able and ndlUng to pay the price.

Everyone desires to see a civilised wage assured to all the

workers in this country. But, if, after making every possible

economy in other directions, British prices are still too high,

then wages must either be reduced or cease altogether.
" In the iron and steel industry to-day German and Belgian

prices for finished articles do not cover the bare cost of labour

and material in this country, leaving nothing for overhead
charges and profit. Kor would any reasonable reduction in

the wages of the iron and steel industry alone suffice. There
must be a big reduction in the price of all raw materials, in

the price of pig iron and of coal. And this involves a reduction

of wages in these trades, for wages are by far the biggest

item in the costs of production. Lf' it cannot be secureu the

iron and steel industry will lose its woi'ld market, and as

a result will consume but little coal, so that large numbers
of miners wdll be thrown out of employment, and instead of

half a loaf will get no bread.
" The interests of all the big industries are closely related,

and the misfortunes of one are bound to react on others. No
industry can. in the long run, pursue a selfish policy without
suffering for it. If, for example, the miners are strong enough
to insist on keeping up the price of coal by maintaining high
wages, they will ruin the other industries of the country, but

they will also be dragged down themselves in the catastrophe.

In "their own interests, and in those of the community, the

only sound course for the miners is to aim at supplying coal

to the consuming public at the cheapest possible rates.
" The dominant factor in the industrial situation to-day is

that our prices are too high in relation to those of our foreign

competitors, and they can only be brought down to an effective

level if every section of the community is prepared first of all

to recognise the facts and then to bear its share in the

sacrifices that are involved."

Electric Vehicle Licences-— Statements have recently

been made to the effect that owners of electric commercial
vehicles can claim to have their vehicles licensed under para-

graph of the Second Schedule to the Finance .^ct of 1920.

Paragraph 6 referred to reads as follows:
—

"6. Any vehicles

other than those charged with duty under the foregoing pro-

visions of this schedule : Not exceeding 6 horse power or elec-

trically propelled, ±'(5; exceeding 6 horse power. £1 for each
unit or part of a unit of horse power."
On such a statement it might be difficult for any owner of

a commercial electric vehicle to convince the licensinc autho-

rity that he was entitled to claim a licence under this para-

graph for a cominerrinl vehicle. This difficulty is now re-

moved by a letter which Mr. F. Ayton, the honorary secretary

of the Electric Vehicle Committee of Great Britain, has re-

ceived from the Roads Department of the Ministry of Trans-
port:

—"I am directed by the Minister of Transport to state

that a vehicle, whether electrically or otherwise propelled,

W'eighing more than 8 cwt, unladen, which is constructed or

adapted for nee and usefl solely for the conveyance of goods in

the course of trade, is chargeable with duty based on its un
laden weight in accordance with paragraph 5 of the Second
Schedule to the Finance Act. The Minister has, however,
been advised that where a vehicle which is constructed and
adapted for use for the conveyance of goods is useu for
other purposes, in addition to the conveyance of goods in the
course of trade, the owner is entitled to obtain a licence under
paragraph 6 of the Second Schedule to the Finance Act, iy-2(),

as the vehicle is not used solely for the purposes mentioned in
paragraph 5 of that schedule."

.Accordingly owners of commercial electric vehicles, irrespec-
tive of the unladen weight, arc advised, when applying lor a
licence, to make the application under Al (B) of form K.i-'. (J)

(they should decline to make it on form R.F.4 A) stating that
they intend to use the vehicle or vehicles for other than solely
trade purposes.

Forthcoming Exhibitions.— The following e.hibiiioriS
are being organised :

—
LoiNDo.N.—June 3rd to 17th, Rubber Trades' Exhibition; July

4th to loth, London Fair and Market; September 7th to 'i8th.

Shipping, Engineering, and Machinery Exhibition ; October,
Society of Motor Manufacturers and Traders; November 17th
to "ioth. Public Works, Roads, and Transport Exhibition.
1923—British Empire Exhibition.

Folkestone.- -June 20th to 29t':. Liiltli Exhibition.

Leeds.—July 21st, Yorkshire ^.. M.ltural Show.
Manchester.—May 31st to iui .-. 31th. Efficiency Exhibition.

Cardiff.—1922—Welsh National Exhibition.

British Dominions.—June, 1921, Dominions Touring Ex-
hibition {South Africa, Canada, Australia, and New Zealand).

France.—(Bordeaux) June loth to 30th, International
Samples Exhibition.

Switzerland.— (/ias!c) May 28th to June 8th, International
-Automobile Exhibition.

Holland.— (rfrcf/ii) September Gth to lOth, International
Industrial Fair.

Iceland.— (lieykjavik) June, World's Fair.

Peru.—[Lima) June 1st to October 31st, International In-

dustrial Exhibition.

.Argentina.— {Buenos Ayres), 1922, International Exliibition.

Brazil.— {Rio de Janeiro), 1922, International Centenary
Exhibition.
Mexico.—September, Commercial and Industrial Fair.

J\v.\.— {Bandoeng) September 19th to October yth, Nether-
lands East Indies Fair.

Czecho-Slovakia.— (Prague) May 28th to June 5th, Autn-
mobile Exhibition. {Beiclienbcrg), August 13th to 21st, Intii

national Fair.

Poland.—{Warsaw) May, Building and Fire Protection Ex-
hibition. {Posen), May 28th to June 5th, Fair.

Sweden.— {Gothenburg). July 1th to 10th, Fair.

Italy.— {Padua), June 1st to 15th, Samples Fair.

Spanish-American Electricity Co.—As may be remem-
bered, a company was Innjifd in Madrid last June under the

title of the Cunipania lli^palnl- .Americana de Electricidad to

acquire the undertaking of the German Transmarine Elec-

tricity Co., of Berlin and Buenos .Ayres, which was taken over

as from January 1st, 1920. .Although the accounts have not

yet been published for the first year's activity of the new
company, a Spanish newspaper devotes nearly three columns
to recording the progress made by the great supply system in

Buenos .Ayres in 1920 and of the other supply and tram's^ay

systems in other parts of South America which also formerly

constituted part of the German company's properties either

directly or by shareholding. Statistics are given of the pro-

duction and sales from the pre-war year of 1913 to the end cf

1920. and it is shown that in the case of the Buenos .Ayres

works the consumption rose from 210.365,000 kW-hours in

1919 to 248,868.000 kW-hours last year, while the receipts ad-

vanced from 33,811.000 paper pesos to 30,910,000 paper pesos

in the two years respectively. It is further mentioned that as

a result of the fall in the prices of coal last year, the company
entered into contracts for the delivery of 180,000 tons of coal

and 100,000 tons of petroleum.

Parliamentary.—Last week a Select Committee of the

House of Lords, under the chairmanship of the Marquis of

Bristol, considered a Bill promoted by the County of London
Electric Supply Co. to enable the company to erect a generat-

ing station at Barking, subject to the sanction of the Electri-

city Commissioners, and to raise the necessary capital for that

purpose. The Bill was amended and ordered to be reported.

The Lochaber Water Power (Substitute) Bill was before a

Committee of the House of Commons, Sir Harry Samuel pre-

siding.

Brown - Bnveri In Pnland.— The Polish Electricity

Works Co. (Brown-Boveri) is being formed at Warsaw by

Brown. Boveri & Co., of Baden, and a Polish bank, to supply

installation material made by the Swiss works. Manufactur-

ing is also to be undertaken, and workshops for this purpose

are reported to have already been acquired at Lemberg.
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Patents, Designs, and Trade Marks.—The annual

report of tlie Comptroller-General of Patents, Designs, and Trade

Marka shows that the total number of applications filed durine: the

year 1920 was 36,672, by far the largest number on record : the

increase was largely due to the filing of applications from abroad

under the Peace Treaties. Complete specifications numbered
21,796, an increase of 2,871 over the previous year. Applications

communicated from abroad numbered 1,265. and applications under

the International Convention for the Protection of Industrial

Property numbered 6,797, compared with 2,661 in the previous

year. Applications to register designs numbered 13,669, and there

were 14,06* applications to register trade marks,

The receipts from fees for patents amounted to £420,472 ; foP'

designs, £8,691 ; and for trade marks. £39,295, making, with

other items, a total of £487,542, an increase of £83,067 over 1919.

» Salaries amounted to £274.654, an increase of £72,119, due to

the Civil Service war bonus. The receipts exceeded the expenditure

by £86,507.

Electrical Wages: Agreed Reduction.—We learn that

at a conference of the National Executives of the National Federated

Electrical Association and the Electrical Trades Union, held at

York on April 20th last, the two sides agreed jointly to recom-

mend a reduction of 10 per cent, in the present rate of wages in

two instalments—namely, 5 par cent. ,to oome into force on the

first pay day following May 9th for the pay period covered by that

pay day, and a further 5 per cent, to come into effect on the first

pay day following July 9th for the pay period covered by that

pay day.

German Exports for East Africa.—The High Commis-
Bioner of Mozimbique has telegraphed to the Portuguese Govern-
ment that there is no objection to qualified German experts working
for Portuguese companies in East Africa.

—

Financial Times.

Directors' Fees.—The point has arisen whether a

director of a public company who has served in that capacity for

less than a year is legally entitled to any remuneration for his

services rendered during that time. In a case recently before the

Courts, the plaintiff had acted as director of the defendant concern

for about six months, when, owing to a dispute with his colleagues,

he retired. He claimed the whole or part of his annual fee. The
County Court Judge held that as he had not served for the full

12 months he was entitled to nothing. The Divisional Court has

now reversed this decision, ruling that it was an implied term in

the contract that a part of tne plaintiff s salary was payable in pro-

portion to his period of service. So far so good. The matter has a
farther interest for business men, however, because in the case of

some companies, a certain sum is annually set aside as directors'

fees, to be divided in such proportions among the parties as may
be agreed. We are able to state that the Divisional Court's decision

does not here apply, for the standing judgment is that under any
arrangement for ,"' bulk remuneration " no director is entitled to

take anything out of the pool until he has completed a full year of

office.

Coke for Steam Raising.—In a test made by the Gas
Light & Coke Co.. at Beckton Gas Works, to detertaine the
best efficiency which could be obtained with a Lancashire
boiler fired with large coke and fitted with " turbine '' fur-

naces, made by the Turbine Furnace Co.. Ltd,, the draught
produced by the chimney was 0.1 in. in the side Hues, while
the steam jets under the bars provided a pressure of 0.4.5 in.

;

the fuel was large coke, containing about 10.5 per cent, of ash.

The test was carried on for six hours, during which 3.900 lb. of

coke was consumed and 39,7i5 lb. of water evaporated. The
average steam pressure was 77.6 lb. per sq. in., the feed tem-
perature 50 deg. F., and the Hue gas temperature 972 deg. F.,
the gases containing 18.3 per cent, of carbon dioxide. The
fuel consumption worked out at 8.14 lb. of water per pound
of coke, as fired, or at 9.8 lb. of water from and at 212 deg. F,

Cost of Living in Cliina.—Writing in the Bri/is/i

Chamber of Commerce Journal, Shanghai, for March, a cor-

respondent saj'S :
—

" It should be clearly understood Ijy engineers thinking of

coming to China, that, the cost of living having risen to such
a height, unless the allowances in addition to salary include
housing, passages for the family both ways, allowance for
increased cost of living (20 per cent.), hospital expen.ses, the
admission to a pension or provident fund, and payment of
salary (if in sterling) in 2s. dollars, the salary alone is quite
inadequate for married people. .All first-cla.ss forei,gn institu-
tions give most, or all. the allowances named, and many of
them a bonus as well, Imt the Chinese Government services
allowances are in many cases inadequate and below the stan-
dard of the foreign firms."

Trade with Germany.—Mr. .1. W. F. Thelwall. Com-
mercial SecrotLiry for Germany, will he working from May 'ind
to May 14th in the Department of Overseas Trade, where he
will be pleased to interview British firms infereslecl in trade
with Germany. .Applications for such interviews should be
addressed to the Comptroller-General. Department of Overseas
Trade. 35. Old Queen Street, S.W.I, and should bear the refer-
ence number F.W. 97231.

A Frencli Amalgamation.—It is stated that a new
comp.iny is to be formed to combine the Ateliers de Construc-
tions Electriques du Nord et de I'Est (Jeumont) and the Forges
et Ateliers de La Ijonguevilln,

Tlie Electricity Supply Bill.—The Special Committee
of the London County Council on London Electricity Supply
recommends the pa9sing of the following resolution :

—
'' That the

Council welcomes the intro^uotion by H,M. Government of the

Electricity (Supply) Bill, 1921, eupplementary to the Electricity

(Supply) Act passed in 1919, and urges upon the Government that

in the public interest it should take every step in its power to

ensure this measure becoming law during the present session of

Parliament."

For Sale,—Burnley Corporation Electricity Department
invites offers for one 2)0-kW triple-expansion Belllss-Dick, Kerr

generating set, with condensing plant ; also for one Lancashire

boiler. See our advertisement pages to-day.

The B.E.A.M.A. New Members.—We are informed that

the following firms have been recently elected members of the

British Electrical and Allied Manufacturers' Association :

—

Babcock & Wilcox, Ltd. ; Bonnella Bros ; Clark, Robt., Ingham and
Co,, Ltd, ; De la Rue, Thos., & Co., Ltd. ; General Accessories Co.,

Ltd. ; Power Plant Co., Ltd, ; Sutoliffe (of Crumpaall), Ltd.
;

Venner Time Switches, Ltd. ; Widdop Engine Co., Ltd. ;
Wilson,

Hartnell & Co., Ltd.

Welsh Engineers' Wages.—It was oflBcially announced
at Swansea, last week, that, as a result of a ballot in the Welsh
engineers' and founders' trades, the wages of fitters and moulders

were to be reduced from £5 lOs. to £5 per week, and labourers

from £4 to £3 15s., on and from May 1st. The salaries of

draughtsmen and clerks and the wages of firemen were to be

reduced prn rata to the reduction on skilled workers' rates.— The

Times.

Patent Restoration.—An order has been made restoring

Letters Patent No. 2,045, of 1915, granted to J, P, Haworth, for
'• Improvements in electric accumulators,"

LIGHTING AND POWER NOTES.

Accrington.

—

Supply from Blackbuen.—Recently the

Accrington Corporation, acting on the advice of the Electricity

Co'mmissioners, approached Blackburn for a bulk supply from the

new station, in preference to extending the generating station at

Accrington. The town clerk now reports that no offers or terms have

come to hand, and he has been instructed to inform the Electricity

Commission accordingly. Blackburn's contention is that the matter

should not be pressed until the new station at Whitebirk is

completed.

Aldershot. — Militakt Bulk Supply.— The Urban
District Council has completed arrangements with the War Office

for a supply of electricity in bulk from the Camp generating

station. The estimated cost of the necessary feeders, converting

machinery, switchboards, &c., is £18.000 ; the extension of the

Council's own plant would cost about £25,000.

Aylesbury.-iNyumY On April 19th, Mr. M. K.
North, Ministry of Health inspector, held an inquiry into the appli-

cation of the Town Council to borrow £3,500 tor the provision of

electrical pumping plant at the sewage works, and also £1,144 for

the laying of mains from the Council's power station to the works.

It was explained that hitherto the works had been carried on by
means of gas engines, but these were now worn out, and it was
calculated that by the installation of electric motors a saving of

£163 per annum could be effected. i

Bath.—Loan.—The Electricity Committee has decided

to apply to the Electricity Commissioners for sanction to borrow

£30,000 for mains, &o.

Blackpool. — Increased Demand. — The electrical

engineer states in his annual report that the withdrawal of

restrictions on the purchase of materials for mains and service

extensions has resulted in an abnormal number of applications for

an electricity supply. The department has, for the first time, been

compelled to institute a waiting list of consumers. The estimated

profit on the year's working was £11,000, compared with £5,269 in

the previous year. The units generated were 8,568,523, an increase

of 1 ,379,3(59. equivalent to about 20 per cent. There was an increase

of nearly 400,000 units for tramway purposes.

Bolton.—Effect of Trade Depression.—The Elec-

tricity Committee, on April 29th, considered a report from the

electrical engineermaking suggestions for counteracting the possible

reduced demand for energy on the finances for the year ending

March 31st next. Through trade depression there has been a con-

siderable falling-off in the demand, and the engineer suggested that,

in order to reduce expenditure, the extensions in progress at the

Back-o'-th-Bank works should be slowed down temporarily. This

was agreed to,

Bridlington.

—

Price Increase.—At a meeting of the

Electricity Committee the town clerk reported that the Minister

of Transport had made an order authorising an increased charge

for electricity not exceeding the sum of lid, per unit, and also

authorising the following minimum charges for electricity :

—

(rt) In respect of each of the quarters ending March 3l8t and

December SIst, for any amount up to 15 units, 138. 9d.
;
(t) in

respect of efrab of the quarters ending June 30th and Sept«9mber 30th

I



684 LUE ElcEOifilCAi tvEViEtv [Vol. 88. No. 2,267, MAY

for any amount up to 10 units. Os. 2d. The Comirittee considered

the advisability of increasinfr the minimum charge for electricity,

which at the present time is 78. (id. per quarter, and decided to

defer tlie further consideration of the matter for the preient.

Continental.—Finland.—The Finnish Diet has voted

F.Mk. 10,BOO,000 for the preliminaries to the canalisation of the

Imatra and Anjala Falls, with a view to the establishment of

power-stations there.

—

Economic Itericw.

CJermany.— Ilerr Hugo Stinnes has been asked to take in hand

the project for watt r-power devdopment in East Prussia. The
waters which it is proposed to harness are those of the Masurian

Lakes, which supply the Aller, upon which the necessary dams and

works will be constructed.

POKTUOAI..— A commission has been appointed by the Portuguese

Government to consider the advisability of establiehinsr plant for

the ereneration of electric power.— Timi.s Trade ,Sii/>/>lfmc>il.

Dnrham.—Agreement with Company.—The County
Edu'sation Committee has concluded an agreement for a supply of

electricity with the County of Durham E.P.D. Go. The terms of

the agreement include the erection of a sub-station and purchase of

plant by the Education Committee ; the plant is to be installed by

the company at a cost of £68ii. Special prices have been arranged

Ealing.—Loan Sanctioned.—The Council has received

the sanction of the Electricity Commissioners to a loan of £28,80.5,

to be utilised as follows:—Mains (specific extensions), £12 500:

mains and services (prospective expenditure), £8.000 ; total,

£20,500 ; transformers (prospective expenditure), £2,500 ; meters

(prospective expenditure), £3,500 ; expenditure prior to March 3Ut,

1920— mains, £1.350, ajid meters, £1,045. The Council's applica-

tion was for £30.000.

Electricity Districts.—London and Home Counties.—
The Electricity Commissioners have given notice that they

will hold a local inquiry at the Institution of Electrical

Engineers, Victoria Embankment, London, W.C., on Tuesday,

June 14th, 1921, at 10.30 a.m. and the following days with

reference to the area to be included in the proposed district and
the objections and representations which have been made, and to

consider schemes which have been submitted respectively by (a)

The London County Council ; (?0 The Conference of Local

Authorities Owning Electricity Undertakings in Greater London
;

(,•) The London Electricity Joint Committee, 1920, Ltd. :

[in each case for improving the existing supply of electricity, and
for the formation of a Joint Electricity Authority] ; {d) The
Metropolitan Borough Council of Poplar [for improving the exist-

ing supply of electricity in " East London and District," and for

the formation of a Joint Electricity Authority for such district] :

(f) The Great Eastern Kailway Co. ; aud (/) The London,
Brighton and South Coast Railway Co. [in both cases for improving

the existing supply of electricity]. Copies of the respective

schemes may be obtained from the authorities concerned.

Aire asd Caldeb.—The Bradford Corprration has asked for

a further postponement of the Leeds inquiry from May 18th, but

the Electricity Commissioners, last week, refused it. There are,

of course, possibilities of its further postponement if the miners
strike continues. It is expected that the inquiry might extend
over 10 days, but efforts are to be made to bring it within a week
if possible. Points of policy, rather than technicalities, are the

main theme of dispute.

Glasgow.—Mercury Rectifiers.—At a meeting of the

Electricity Committee, relative to the acceptance of an offer by
Messrs. Brown, Boveri & Co., Ltd., for the supply of mercury
vapour rectifiers, which are being manufactured in Switzerland,

the manager reported that considerable delay had taken place in

the delivery of the rectifiers, and the Committee, after con-

sideration, authorised him to visit the works of the contractors,

with the view of ascertaining the cause of the delay and the pro-

gress which had been made with the manufacture of the
rectifiers.

Protection Against Floods —The engineer and manager of

the Corporation electricity department proposes to install a floating

boom or fender on the river Clj-de. with the view of obviating

trouble which has arisen in times of flooding on the river, when
heavy floating i/rbrix chokes the circulating water inlet in con-
nection with the new Dalmarnock works.

Great Harwood.—Electricity Supply.—The Council
on April 20th received a letter from the town clerk of Blackburn,
stating that the electrical engineer had informed him it was
difficult, under present circumstances, to fix: a date on which elec-

tricity would be supplied to Great Harwood, but he might safely

say the supply would be available in parts of Great Harwood for

next winter.

Gaisborongh.—Proposed Electricity Supply. — At
a recent meeting of the Council a report on the ciuestion of the
electric lighting of the town was referred to a meeting of the Council
and representatives of the Cleveland and South Durham Electric

Supply Co., Ltd.

Hawarden.—Electricity Supply.—A special meeting
of the District Council has been held to consider the question of

electricity supply, and the report of Mr. J. W. Speight, M.I.E.E.,

A.M.I.Mech.E., on the proposed scheme for the supply of electricity

to the district. The report stated that Mr. Speight had gone fully

into the draft agreement with the Secretary of the War Office and
the Joint Committee, and it was estimated that the capital
expenditure required to obtain a supply from H.M. Factory at

Queensferry would be roughly £50,300, to be divided amongst the
various authcrities according to their rateable values. The
apportionment of the Hawarden Rural District Council would,
therefore, be £12,490. According to the estimate of Mr. Britton

(electrical engineer of Chester), the coat of generating at (Jueens-

ferry was roughly 9d. per unit, and he understood 'that the Chester

Corporation was prepared to give a supply of electricity to the

Hawarden Council in bulk at a price, including all charges, of

6 26d. per unit. His estimate of the electricity required for

light and power was 81,406 units. Mr. Speight was of opinion

that the amount of capital the Council would have to subscribe

if it were part of the Joint Committee, would be a serious obstacle

to the undertaking at the commencement, but by arranging to take

the supplies from Chester in bulk, it would not be burdened with
a large capital expenditure in high-pressure transmission lines.

Ha> wards Heath.—Electricity Supply.—Application
has been made to the Electricity Commissioners by Mr. E. A.

Bridge and others, for authority to generate and distribute elec-

tricity for public and privati; purposes within the urban districts of

Haywards Heath and Cuckfield.

Hebden Bridge.—Water-Power Scheme.—The genera-

tion of electricity by water power from the River Hebden, fl iwing
through the woods of Hardcajstle Crags and the Hebden Bridge
Valley, is contemplated by Mr. .John C. Mitchell, worsted manu-
facturer. Old Town Mills, for the driving of his machinery. He
has taken the necessary initial steps.

Heysham.—Electricity Canvass.—In response to an
inquiry with regard to the North Lancashire and South Cumberland
Electricity Supply District, the District Council has agreed to take

8 canvass of the district to obtain an estimate of the probable con-

sumption of electricity in the area.

Leicester.
—Loan.—At a meeting of the Leicester Town

Council, on Tuesday, a report submitted by the Tramways and
Electricity Committee was adopted, deciding to make application

to the Electricity Commissioners for sanction to borrow £723,000
for the first section of the new power station to be erected on the

Freemen's Meadow. Aid. Flint, the chairman of the committee,
explained that the Commissioners had sanctioned £450,0C0 on

account, stating that before they could deal with the balance,

details would be required of the various items of expenditure.

The Committee, therefore, had decided to arrange for the installa-

tion of one 10,000-kW generator at the'present time, instead of two
as originally provided for.

London.—Stepney.—The Finance and Parliamentary
Committee recently had under consideration a claim from a biscuit

manufacturing firm in the district for a sum of £175, the value of

five tons of biscuits which, it was alleged, were destroyed by a

stoppage of electric power. The claim was repudiated.

Lowestoft.—Loan The Town Council is applying for

sanction to borrow the sum of £1,385, which represents the

expenditure incurred in purchasing the assets of the Oulton Broad
Electricity Co.. acquired under the Provisional Order for the

extension of the borough.

Morecambe.— Price Increase.—The Town Council

last week approved a recommendation of the Electricity Committee
that the price of electricity for lighting be increased from 8d. to

9d. per unit. A proposed increase from 4 id. to od. per unit for

power was defeated. In the annual finance statement, last week,

Alderman Jos. Snowdon said the street lighting department

required £3,740 for the coming year, including £800 to be taken

by the Gas Committee, and £1,330 by the Electricity Committee.

The Electricity Committee estimated its deficiency at £2,124,

including £l,ti50 special repairs to mains and batteries. The

Electricity Committee was now having to pay 42s. per ton for coal,

as against 8s. 6d. per ton before the war, and the wages bill had

increased four-fold.

Preston.—Report ox Electricity Supply.—Mr. J. A.

Robertson, JI.I.E.E., in a report to the Corporation on electricity

supply, sajs that the capital necessary for development can be raised

more quickly by the corporation which will have direct representa-

tion on a joint authority. '"The Corporation,' he adds, '" is in the

fortunate position of having a site close to the borough, upon which

a modern station could be erected capable of producing electricity at

a minimum cost and sufficient for all future demands. The extent

of Preston's requirements can be gauged by a reference to other

towns with similar industrial conditions. In some towns the con-

sumption of electricity per head of population exceeds 200 units :

the averages of nine Lancashire towns depending chiefly on the

cotton industry is 127 units per head. In Preston the average is

only 22, this being about the lowest consumption of any industrial

town in the country. Immediate steps should be taken to con-

struct a new station on the site already acquired on the south side

of the Ribble. Allowing a period of two years for construction,

the station would be completed to meet the winter load of 1923-4.

In the meantime the plant at Crown Street Station should be used

to its fullest capacity. The new station would be designed to

i»enerate high-pressure three-phase current, which would be

delivered by duplicate cables at 11,000-V pressure to Crown

Street. The Ribble site is directly open to the coal-fields of South

and East Lancashire and West Yorkshire. Coal should be con-

veyel by aerial transporters from the dock railway system, and

deposited direct in overhead bunkers in the boiler i house. The

estimated capital expenditure for the new works is £379,000.
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Newark. — Proposed Extensions. — At a meeting

of the Town Council on April 2nth, it was proposed to postpone

the scheme of extensions for a period of two years owinsf

to opposition on the part of several large firms in the district.

The proposal was eventually defeated, and it was resolved to apply

for a provisional order for powers to carry out the extensions.

Rhymney.— Proposed Electuicitt .Supply.— The
Urban District Council has decided to consult Mr. Ellis, of Cardiff,

on the question of securing a supply of electricity for the town.

York.— TIydro- Electric Scheme. — The York City

Council has been informed that the Electricity Commis-

sioners do not approve at the present time of the Corporation's

proceeding further with the Stamford Bridge hydroelectric

<8cheme.

The Grampian Schemes.—Settlement oi Differ-

ences.—The Si-otxmaii states that the difEerences between the

Grampian Electricity Co. and the Lochaber Water Power Co. with

regard to their respective schemes have been settled. The
Grampian Co. has agreed to withdraw its application for the use of

the Pattack waters in Laggan, thus leaving them free for the

Lochaber scheme should it receive Parliamentary sanction. Upon
this understanding the Lochaber Co. has also withdrawn its opposi-

tion, so that the two schemes are no longer competitive. The
promoters of the Inverness-shire scheme have come to a friendly

understanding with riparian proprietors and other individuals who
lodged objectioES. The chief opposition that now remains is that

of fishery and other interests oe the lower reaches of the River

Spey.
The Convener of Dundee Corporation Electricity Committee

states that there is every possibility of the scheme being abandoned.

The Corporation engineer had had some conversations with the

syndicate during last week, and the culmination was a letter stating

that they had decided to abandon the Bill for the session.

Wye (Kent).—Electricity Supply.—The AVye Lighting,

Heating and Power Co , Ltd., is applying to the Electricity Commis-

sioners for authority to provide and distribute electrical energy for

lighting and heating for public and private purposes within a

certain portion of the parish or township of Wye.

TRAIVIWAY AND RAILWAY NOTES.

Barrow-in-FDrness.— New Depot.—Operations have

been commenced on the building of the new tramway depot, giving

work to a number of unemployed men in the task of excavation.

The new depi'it will provide a substantial enlargement of the

present accommodation, and also mess and recreation-rooms for the

tramway employes.
Electric Vehicles.—At a meeting of the Town Council, on

May 2nd, the Health Committee reported the receipt of a letter from
the Ministry of Health, stating that it was not prepared at the

present time to sanction a loan for the purchase of four electric

vehicles, but in view of the necessity for increased apparatus to

carry house refuse to the new Cocken Bridge Tip, and iu order to

avoid any relaxation in the present refuse collection service, it had

been decided to sanction a loan of £3,520 for the purchase of two
vehicles, and the Minister would be prepared to issue sanction to a

loan of £800 for the provision of charging plant on being fur-

nished with a copy of a resolution of the Council, authorising applica-

tion for sanction to borrow for that purpose. It was decided by
the Council to approve a recommendation to defer consideiatio* pf

the matter until the next meeting of the Health Committee.

Birmiogham,—Electric Vehicles.—The Salvage and
stables Department of the Birmingham Corporation is making
increasing use of electric vehicles for refuse collection. It

reported this week to the City Council that deliveries unf'er the

contract with Edison's, Ltd., for 25 electric vehicles at £1,280 each
had been completed. Three further vehicles had also been
delivered for the sum of £1,801 each, and a fourth was to be

purchased. The system of refuse collection had been wonderfully

speeded up by the use of electric vehicles. The lighting of the

depot was effected by an existing generator. The amount paid

to the electricity supply department for power was approximately

£3,000 par annum, and it was estimated that there would be a

total saving of approximately £2,000 per annum.

Bradford.— Xmv Cars. — The Tramways Committee
recommends the expenditure of £13,000 on the building of seven

raille=s trolley-oars—six of a type to be driven and conducted by
one man, and one experimental double-deck car with six wheels.

It is proposed to build the cars at the Thornbury depot of the
Corporation, where the double-deck railless car at present in use

was bai t. and from plans by the general manager. The advantages
uri?fd are economy in running cost and smoothness in travel. It is

claimed that the one-man cars will save 4d. per mile. They will

seat 30. one passenger more than the present single-deck railless

oars, and they will have a smoking compartment. Mr. Wilkinson
holds that the present cars are too frail for their work, and the new
oars proposed will be much more substantial. The six-wheel
experiment has been f anctioned by the Ministry of Transport, the
contention being that the third axle will ensure smooth running
and avoid wear and tear. The double-deck car is estimated to cost

£2,200, as against £1,800 for each of the others.

Collision.—A collision occurred, last week, between a Corpora-

tion electric tramcar on the Lidget Green route and a steam wagon
belonging to Messrs. Mercer & Co., haulage contractors. All the

windows on one side of the lower saloon of the car were smashed,

and the passengers were greatly alarmed, but there was no personal

injury.

Tire Contract.—Despite repeated criticism, the Tramways
Committee has decided to reaffirm its original decision to place

with the Anglo-Belgian Improvements Corporation, the order for 100

steel tires. An error in tendering had been made, in respect of the

class of steel, and critics contended that the Committee had not

subsequently given English tenderers proper opportunity.

Chesterfield.—Time Extension.—The Minister of Trans-

port has extended the time until July, 1922, of the Chesterfield

Corporation Act, 1914, for the completion of the tramways and
railless system.

Continental.—Spain.—In their report for last year, the

Socicte des Tramways de Barcelona state that they are making
preparations for various extensions and improvements in the

electric tramways in Barcelona. In addition to extra rolling stock,

much work requires to be done in connection with the track,

especially at the crossings and points which were neglected during

the war. The feeder system requires development, and in this

connection three more 760-kW converters have been ordered for

converting high-pressure alternating to continuous current.

Already about 30 km. of new rails and a quantity of crossings and

points have arrived in Barcelona.

Belgium.—The Labour demonstration of May Ist left Brussels

without a tramway service, and motor-omnibuses were extensively

employed. The company running the Antwerp cars pointed out to

the employes that a cessation of work would constitute a breach

of agreement, and it was decided, therefore, to run the cars on

May 1st.

Edinburgh.—Tramway Electrification.—The Corpora-

tion Tramway Committee has agreed to the electrification of the

Broughton route, in addition to the Liberton section of the

tramways.

Gniseley.—Protest Against Fare Increase.—The
Urban District Council last week decided to enter a formal protest

against the Leeds tramway department's proposal to apply for

powers to advance the statutpry maximum fares from Id. to 2d.

per mile, and workmen's fares from id. to Id. per mile.

Halifax.—Track Renewals.—The Tramways and Elec-

tricity Committee has recommended the relaying, &c.. of certain

portions of the tramway track on the Causeway Foot section at an

estimated cost of £36,0.50, and the relaying of the track on the

Pellon section at an estimated cost of £19,500.

Hnddersfleld.—Collision.—A Corporation tramcar and

a heavily-loaded motor wagon collided in the Iluddersfield Market

Place on Friday night last, and the driver of the wagon, Charles H.

Terry, of Bradford, had to be taken to the Infirmary with severe

injuries. The driver of the tramcar and another man on the

wagon were slightly hurt.

jjq]|__Decoratbd Cars.—In an endeavour to beautify

and brighten up the city, the Hull Corporation has put two gaily-

painted tramcars into commission. Owing to their success it is

intended to paint several more. The decorations consist of coats-

of-arms and artistic designs.

London. — Traffic Co-ordination. — The London

County Council is recommended by the Special Committee of

Inquiry on Tramways to ask for the introduction by the Govern-

ment of legislation to make provision for the unified operation of

local passenger transport undertakings in Greater Loudon, a,nd for

the setting up for such area of a municipal traffic control authority,

to be appointed by the local authorities affected, '"he report

points out that in Greater London there are some 123 road author-

ities exercising various powers of control. There are now being

operated in this area about 17 systems of tramways and a large

number of motor-omnibus undertakings, with numerous local

railway systems in addition. The opinion is expressed that if the

undertakings were worked in co-ordination, very great benefits

could at once be secured for the public, while considerable fiuancial

advantages would accrue to the individual undertakings.—

Morninij Post.

Rawtenstall.—Loss in Working.—There was a loss of

£1,716 on the tramways and £5,154 on electricity during the past

year.

Sonderland.-Abolition of Workmen's Fares.—The

Tramways Committee has received the sanction of the Ministry of

Transport to the abolition of workmen's fares. Artisans, mechanics

and labourers are now being charged the full fare when going to or

returning from work.

Loan.—Permission is to be sought to borrow the necessary

money for doubling the track from Spelter Worki Road to the

Grangetown terminus, to effect an improvement in the Barley Mow
Bank, Ryhope Road, and to construct an additional entrance into

the Wheatsheaf depot na Dundas Street.
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TELEGRAPH AND TELEPHONE NOTES.

Anstralia.— Imperial Wireless. — Mr. Wise, the

Australian Postmaster-General, states that preliminary action was
taken early this year for the selection of a site in Western
Australia, on which to erect a wireless station in connection with
the Imperial chain.

The Telephone Service.—Mr. Pike Pease (Assistant

Postmaster-General), in reply to questions in the House of

Commons, said that about :i,SOO telephone subscribers had (;iven

notice to terminate their ag-reements durinj; the four months ended
March, 1921. As nearly as could be ascertained, about H.OOO of

those notices were the result of the increased charges. The total

number of telephones in service at December Slst, 1920, in the
United Kintrdom was 988,500, and in the United States approxi-
mately 13,500,000. The ratio of telephones to population was one
telephone to every 47 inhabitants in the United Kinfrdom, and one
to every eijrht inhabitants in the United States.

Aocordinsr to Sir W. Noble, enuineer-in-chief to the Post Office,

about £10,1100 per annum is spent on telephone research work, but
in America the telegrraph and telephone companies spent £1,0C<H)C()

a year on such work. Automatic stations were working satis-

factorily ; at present they had 15 such stations established in

which four different systems were workinsr, and a fifth would be

tried shortly. Of the four systems, one was less satisfactory than
the others, and would not be used sffain. Up to the outbreak of

the war the automatic system had not proved more economical
than the manual system, but with the increase in operators' wages
it would prove more economical.

" Bookmakers are apparently the only people who appreciate the
facilities offered by the Post OEEce for letters to be dictated by
telephone," said Mr. J. Scott, the Birmingham Postmaster, address-

ing the local Rotary Club recently.

Thirty words could be taken down at the head office, the Govern-
ment providing the paper, and the caller only had to pay for the
stamp.

United States.— Electrical Storm.—On March .5th,

during an ordinary electrical storm, a violent electrical aerial dis-

charge occurred at Kendalls, Wisconsin. It had the results and
characteristics of an explosion of dynamite, but upon investigation it

was found tliat it was entirely an electrical phenomenon, although
it was not concentrated at any point, but was distributed over an
appreciable area. The concussion was so severe that in nearly
every business building window paries were shattered. Overhead
wires, such as those of telephone, telegraph and power circuits, were
mostly affected. The telegraph circuits along the Chicago and
North-western right of way wei e all earthed through air gap protec-

tors in the North-western station. The insulated copper earth wire
between the protectors and the earth connections was fused,

several holes were blown through the insulation, and the molten
copper metal was compltely blown out of the insulating covering.
Isolated parts of the te.ephone equipment used for train dispatching
were burned and destroyed. The bottom of the cable box at the
open wiie terminal, which is about 160 ft. from the station, was
completely blown out, but otherwiEe box and equipment were
uninjured. Practically all telephone circuits at Kendalls and in

the immediate vicinity were out of service due to this storm. The
relays controlling tte crossing bells on the Chicago and North-
western Railway were burned so that the bells rang continuously,
which added more to the confusion. In the power house supplying
the electrical energy for the city of Kendalls the switches on the
power board were twisted into irregular shapes — T. and T. A/)e.

Cable Landings. — Senator Kellog'a Bill authorising the
United States President to regulate the landings of submarine
cables has passed the Senate. The measure now goes to the House
of Representatives, says The Thnex.

United States Indo-China Wireless.—A commercial
service was inaugurated, on May Ist, by the naval wireless system
between the United States and IndoChina ria Hawaii and the
Philippines.

—

Reuter's Trade Serrice (Washington).

Wireless Telegraphy.— Elwell-Poulsen Arcs on
Board Ship.—The Cunard Co. has installed Elwell-Poulsen aro
equipments on some of its larger liners, and some very satisfactory
results are being obtained. The first ship to be fitted was the
rV; ;»«(«, and the results of saveral trips which she has made are
now available. On the Atlantic route, communication is main-
tained direct with the shore stations throughout the passage.
Very good ranges are also obtaiced with the " Polar " spark equip-
ment with which the CaroHiii is fitted in addition to the arc. At
certain places on the route, however, spark jamming and
atmospherics are particularly bad, and it is then that the arc is

particularly valuab'e in getting messages through.
The s.s. Cantnia has recently completed a cruise in the Mediter-

ranean, and the operator reports thit the greatest range obtained
with the arc was with Bar Harbour, on February 25th, at 6.12 a.m.,
at a distance of about 2,423 miles, when continuous communication
was maintained with New York.

Bar Harbour also received signals on February 22nd, at
9.30 p.m

, while working to Devizes, this distance being about 3,500
miles, and while the s.s. Curmia was still in the Mediterranean.
At 7.35 am. on February 25th communication was established
with Norfolk, Va

, at approximately 2,815 miles. Devizes vtas also
communicated with on January 19th, at 6.50 a.m , at approximately
2 01 miles.

Ddritig the Mediterranean cruise, communication was kept upl
practically throughout v ith Devizes, despite bad jamming fiom|
spark and arc stations in the vicinity.

Although the main p rtionsof the (aronia'x axe equipment arel
those of a standard land station, there are several points of I

interest. A special me hod of keyirjg is employed so that nol
spacing wave is radiated, nnd the power taken by the arc duringl
the spacing period is con-iderably less than that during marking,!
Easy starting and a clear note are helped by the use of

separate alcohol vap ri<er in the place of the usual dripfetd
arrangement.

New Message Recordeu.—The feat of recording ant
graphically wireless signals from great distances has been accom^
plished by two Bure.u of Standards physicists, at WashingtonJ
D. C.—Drs. B. A. Eckhardt and J. C. Karcher—who have demon^
strated that their apparatus can pick up signals sent out froml
Lyons, France, 4,0CO miles away, and automatically transform theml
into ink lines on a chart that can be read easily. They also hava
been able to place in the same circuit and reuord with the same pen
the ticks of a chronometer and the Naval Observatory time signali

that are sent out regularly by Annapolis.
The new device is hailed ai the leading apparatus of the da^

from the standpoint of the astronomer, geographer, and surveyor
Scientists have been striving to invent it for the last 10 yeargl

With it the longitude of any spot far away from cables ard wira
can be determined to within two-hundredths second of time oij

35 ft., it is said. It was to fill that need of an autographic wirelea

time-recording apparatus to replace the present wire telcgraphio

ear-recorded methods of making scientific time observatiocs than

the Bureau of Standards began its work at the request of th€J

Coast Geodetic Survey. Because of the relative simplicity and
compactness of the apparatus and its ease of operation, it

expected it will find numerous commercial applications, especially

in stations that cannot afford a highly-trained operator.

Briefly, the signal comes in and starts oscillations in a loo

circuit, which releases enough local steady current to operate

relay, which in turn through another local circuit operates tha

chronograph pen. The chronograph drum moves a sheet of papea

past the pen at a uniform rate, and the signals are recorded as suma
irr the line, short humps for dots and long ones for dashes. By
means of winding the actuating magnets in different directions,

is possible to record simultaneously with the same pen the aecondaj

of local time as furnished by the local standard chronometer ana

compare them with standard wireless observatory time without thd

errors of " lag " of the instruments.

The chronographic recording drum used is that developed and in

use by the Coast Geodetic Survey. A single electron tube operating

at a low voltage furnished by a portable battery ia sufficient

receive far-off Lyons, even when a poorly located temporarjj

antenna', is used.

The new apparatus is compact and not highly complicated, and

the Coast Survey will use it in its field work during the coming
summer. Captain G. D. Cowie, of the Survey, is now working

with Drs. Eckhardt and Karcher at the Bureau of Standards on th

new field sets being made.

—

T. ,<• T. Ai/e.

Continental Service.—Mr. Pike Pe.ise, during the Parlid

mentary debates, last week, stated that, under present conditions

the Anglo- Continental telegraph service is doubtfully remunerativa

In the opinion of the Government it is not expedient to deba

private wireless companies from conducting s'^rvices witj

Continental countries, provided they are willing to subn

to the conditions which the Government thinks it necessary '

impose.

Wireless Interference.—Mr. F. King Vreeland, the well-

known wireless telegraph engineer, is perfecting a device that it is

st^^":jRrill prevent interference in wireless signals. He is con-

ducl^nig his experiments 'at the Stephens Institute of Technology,

Hoboken, N.J.— T. and T. Age.

CONTRACTS OPEN AND CLOSED.

(The date given in parentheses at the end of the paragraph indicate!

the iss'tie of the Electrical Review in which the " Official

Notice " appeared.)

OPEN.

Argentina.—June 13th. The Department of Overseas

Trade has been informed by telegram that the Department of

Sanitary Works is calling for tenders for the supply and erection

of electric power batteries and lighting plant at Mar del Plata.

Local representation is essential. When a copy of the specification

is received by the Department of Overseas Trade it will be made
available for consultation.

Buenos Aires.—June 3rd. Board of Sanitary Works. Supply

and erection of the plant and accessories for a new generating

station, previous tenders having been called for in 191 It and 1920.

The plant" comprises three four-cycle Diesel engines of 375-h.p.,

and adapted to run on crude petroleum from Comodoro Rivadavia,

and three three-phase aitercatora, each of 250-kW, 2,200 volts

between phajses, 50 cycles and a power factor of '8.*

Port Authorities. Supply of 1 9 electric cranef.

—

Iii'iifir'.i Trade

Si;riiie (Buenos Ajreg\
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Anstralla.—Melbourne.—Postmaster-General's Depart-

ment May 3l8t. Telephone switchboards (Schedule No 1,670.)

29,.50O iiorou? cells, No. 1 size to specification (Schedule No. 1,685) ;

20 J tons ammonium chloride (Schedule No. I,ii83).*

June 15th. Victorian Government Railway.s. .")0 oil-immersed
Binple-phase track and signal transformers for power signalling

(Contract No. 33, !»01).*

June 22nd. One electric lifting magnet (capacity } ton), one
440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage

battery trucks, also battery-charging equipment.

—

Beuter^s Trade
Service (Melbourne).

August 10th. 250 core-type impedance bonds for power
signalling, with a capacity of 1,C00 amperes per rail ; also 50
miles of solid insulated copper wire, No. 14 Brown & Sharpe
gauge, and £0 miles of solid insulated copper wire, It; standard
gauge.

August 17th'. 3,0G0 sets of renewals for caustic soda primary
cells.

—

Rfuter's Trade Service (Melbourne).

August 301 h. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.—
Beuters Trade Service (Melbourne).

Pebth.—May 25th. Postmaster-General's Department. Iron-

work, as par Schedule 704. (April 22nd).

Belginm.— May 27th. The Service d'Etudes et de
Controle des Applications de I'Eleotricite, 52, Boulevard du Regent,
Brussels. For the supply and installation of ten electrically-

operated capstans in connection with the locks on the Upper
Scheldt.

Brussels.—May 11th, Belgian Post and Telegraph authorities

at La Salle de la Madeleine, Brussels. Supply of a quantity of

telegraphic and telephonic apparatus, including 600 Morse
manipiilators and 250 milli-amperemeters.

Municipal authorities of Gistoux, Province of Brabant. Tenders
for the establishment cf an electric-lighting system in the town.

Edinburgh.—May 26th. Electricity Department. E.h.p.

and l.p. switchgear for sub-station. (April 29th.)

Fiji Islands.—The municipality of Suva invites tenders,

closing June 30lh, for the supply and erection of a 200-kW,
480/520-V, three-wire, d.c. generator, directly coupled to a 300-h.p.

vertical Diesel oil engine, togelher with accepsories for generator

and panel.

—

Jteider's Trade Service (Melbourne).

Glasgow.— May 31&t. Electricity Department. Cables
(including small i.r. cables and flexibles) and meters for twelve
months. (See this itsue.)

London.—Paddinhton.—May 12th. (l.W.i;. Three
months' supply of stoies, including telegraph instruments and
apparatus, electrical wire and cables, &o. (Se3 this issue.)

L.G.C.—The Highways Committee is inviting tenders for feeder

pillar earth panels and switch bjxes required at sub-stations.

Manchester.—May 10th. Electricity Department. Weld"
less steel lamp co'.unns. (See this issue.)

May 10th. Tramways •''ommittee. Electrolytic copper and
broiz3 trolley wire. Mr. J. M. McElroy, general manager, 55,

Piccadilly.

Mexborongh. — May 21st. Uiban District Council.

Electricity Uepattment, One 750-kW rotary converter with
transformer. (See this issue.)

Newcastle-on-Tyne.— May 17th. Electricity Supply
Department. Half-a-mile single, l.p., lead-covered, steel-armoured

mam cable. (°ee this issue.)

New Zealand.—June 28th. Public Works Department.

Teu s.p. oil-filled transformers for the conversion of three-phase

current at 50 cycles, the voltage ratio being 50,000/11,000, for

Waikato power scheme.*

June 28tli. Supply and delivery at Lyttelton of two 50-kVA,
two IC'O-kVA and two 200kVA condensers in connection with the

Lake Coleridge electric power supply (Section 116)."'

Sale.—Urban District CouQcil. Electricity Department.
Converting plant, complete with e.h.p. and l.p,, d.c. switchboard?.

(See this issue.

)

SoDth Africa.— Electrifuation of Capetown-Simonstown
and Durban-Maritzburg lines. The date for the receipt of tenders

has been extCLded to July 5th. (See this issue.)

SoDthampton. — May 1 4ih. Electricity Department.
3-phase, 6,i}0j-V cable. (See this issue.)

Urngnay. — June 28th. Ministry of Public Works.
Three electric gantry cranes and a " Temperley " type aerial trans-

porter for the Port of Paysandu. Tenders in Spanish and framed
in accordance with the model to the Ministry of Public Works.*

' A cony of the specification, &o., can be consulted at the Depart-
ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.
Barnstaple.—Town Council :

—

Induced draught fan, £S1.—Messrs. Bryant.

Birmingham.— Salvage and Stables Department. Ac-
cepted :

—

Charging plant for eteotrio Tobicles, &o., f7,3C0.—Brightside Foundry and
Engineering Co., Ltd.

Belgium.—The Belgian Post and Telegraph authorities

in Brussels recently invited tenders for the establishment of a
high-power post at the Government wireless telegraph station at

Rnyseelede. Four tenders were received, the lowest being that of

the Federal Telegraph Co., San Francisco, U.S.A., which quoted
S575 (.100, ci.f. Antwerp.

Glasgow.
mended ^

-Corporation. Electricity Committee. Recom-

Leicester.—Town Council. Accepted :

—

One 10,000-kW turbogenerator set, with condenser by W. H. Allen, Son,
and Co., £91,3^4,—English Eleotric Co,, Ltd.

Delivery within seven months is guaranteed. Ten British firms
and three Swiss firms submitted tenders. The tender accepted was
the lowest of the British. The highest was £ 102,169. The foreign
quotations were lower than the English, but contained stipulations

and refusal to submit to penalties for the non-fulfilment of the con-
tract. The English Electric Co. has also prepared plans for the
necessary buildings, and its tender for this part of the work amounts
to £187,3Co. The company is also prepared to undertake to have the
buildings erected and the plant running within twelve months of

the date of the contract. The estimated cost of the boiler is

£125,000.

London. — Stepney. — Electricity Supply Committee.
Accepted :

—

150/160 tons Northumberland D.C.B. slack, 28s, Id. per ton.—Cbarringtoa
Dale i Co.

One cargo Cowpen Northumberland J-in. to l^-in. nuts, 36s. 6d. ton
200 tons Welbeck 1-in. slack, 49s. 8d. per ton,—E, Poster i; Co.

12 wagons New Hucknall |-in. main slack, 433. ton.—C. Franklin.
12 wagons Selston Bright alack, 449. ton.—Milner, Thomas & Co., Ltd.
Two barges New Hucknall Jin. low main slack, 47s. Id.—A. Blackman i

i mi'e '* D" troughs and coveis, £105. -Sutton & Co. (accepted),
u mites "A" and *'C" and Similes ' D " troughs and covers ; 2J milca

3 in., 4J miles, 4 in., 3-way earthenware conduits—
Sutton & Co. (accepted) £11,921
W. T. Heolev's Telegraph Works Co 12,41)6

Siemens Bros. & Co., Ltd 12,670

One 6,600-V triturcating box, £181.—A. Reyrolle & Co., Ltd. (accepted).

Repairs to electric van, i£25J.—Agricultural A Geneial Engineers, Ltd,
laccepted).

Manchester.—Electricity Committee. Accepted :^
Switchgear for 2,60D-kW and l,E00-kW motor converters at Dickinson

Street sub station, battery booster, short circuiting awilch.—Bertram
Thomas.

Cables. -Pirelli-General Cable Works, Ltd., and W. T. Henley's Telegraph
Works Co., Ltd.

Perth.—Accepted :

—

.VJditional generating plant at Friarton Works, -i'15,C0C.—W. H. Allen, Son
and Co., Ltd.

SaKord.—Watch Committee. Accepted :

—

Installation of electric light at the Chapel Street police station, £50.

—

Lincoln, Chambers & Co.

Education Committee.
Electric light instillation, £261.—W. Smith A Co,

Electricity Committee.
Erection of transformer sub-stations at Weaste, £32); at Lower Kersa

£388.—IVIoseley Constrcction Co., Ltd.

FORTMCOMINQ EVENTS.

Edinburgb Electrical Society.—Friday, May 6th. At the Philosophioa
Institute. At 8 p.m. Annual meeting.

Boentgen Society.—Friday, May 6th. At Manchester. Paper by Prof. W. J.

Bragg, and a demonstration by Prof. A. V. Hill.

London Association of Foremen Engineers.—Saturday, May 7th. At the

Cannon Street Hotel. Siity-eighth anniversary festival.

Batti-Wallahs.—Monday, May 9th. Lunch at the Holborn Re.taurant. At

1 p.m. Speaker, Canon H. Bickerateth Ottley.

Institution of Electrical Engineers.—
North-Eastern Centre.-Monday, May Pth. At the Armstrong Col-

lege, Newcastle. At 7.15 p.m. Annual general lueeting.

Soutb-Miilland Centre (Students' Section). — Tuesday, M*y 10th.

At the Birmingham University. At 7,30 p.m. Annual general meeting.

Faraday Soeifity.—Monday, May Uth. At Burlington House, Piccadilly, W.
AtSp.m. Ordinary mee'ting.

National Association of Supervising Electricians.-Tuesday, May 10th.

At St. Brides Institute, Bride Lane, E.C. At 7 p.m. Paper on "Electric

Light Wiring Systems," by Mr. F. T. Alldread.

Institution of Railway Signal Engineers.-Wednesday, May 11th. At the

Midland Grard Hotel, St. Pancras, N.W. At 8 p.m. Discussion on the

Reports of the Rub-Committees on "Track Circuit Nomenclature " and
"Track Circuit Record Forms.''
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NOTES.

Birmingham Electrical Golfing Society.—The Spring
meeting was held on the course of the Robin Hood Golf Club, on
April 26th. under ideal conditions. The " Trade " Cup was won
by T. P. Holder (4), 78, A. Pearson being second with (12) 79, and
J. H. Harpin third with (12) 81. J. H. Berry won the sealed nine
holes with (9) 41. There was a representative gathering-, and the
event was keenly enjoyed. It is proposed to hold the Summer
meeting early in June.

Apprenticeship Association.—The fifteenth annual report

of the Skilled Employment and Apprenticeship Association shows
that during 1920, .156 boys and 214 girls were " placed " by tue
Association ; US boys were apprenticed to the engineering and
heavy-metal trades and 41 to instrument making. A total of
1,60.") cases was dealt with during the year by the London
Committees, and it is pleasing to note that the subscriptions and
donations were incre»sed by a special effort on the part of the
Committees. In spite of this, however, the Associaton finished the
year with a deficit of .€20.

What Hydro-Electric Development Means to Industry.

—

In the west of the United States, where industrial progress is

dependent upon the development of hydro-electric energy, every

effort is being made to demonstrate to the public the direct results

of such development. An effective appeal to the layman has been
formulated by Mr. J. M. Morris, of the Weatinghouae Electric and
Manufacturing Co., Los Angeles.
The basis of the appeal is four charts which have been prepared

from actual data on present conditions by the Southern California

Edison Co.

One of the charts shows the comparatively large sum of money
that must be spent in utilising the energy as compared with the
cost of generation, transmission, and distribution. This is shown
as indicative of the huge sums that will be spent annually in the
electrical industry in the West. We reproduce from the Electrical

World this chart, which also bears the following statement :
—

London Traffic.—London Members of Parliament met
on April 2><th, with Mr. J. D. Gilbert in the chair, further to

discuss the question of traffic congestion in the metropolis. As the
result, a Sub-Committee was appointed to consider the suggestion

of the Ministry of Transport that the London members should
assist in framing proposals to deal with the problem. The Com-
mittee is to consist of Mr. Kennedy Jor.ea, Mr. Gilbert, Viscount
Curzon, Mr. Purchase, and Sir William Bull,— Tiie J'imex.

The Attraction of Good Lighting.—To convert the

wealthy corporation to a new principle or method of business, or,

at any rate, to bring it to the stage of interest and experiment, is a
relatively simple matter. In connection, for example, with the
lighting of shop windows, little difficulty has been experienced in

persuading the big department stores to install up-to-date

systems. Small traders, however, have not been convinced so

easily of the advantages of scientific design, and the majority of

suburban shops pathetically exemplify the futility of pouring the

new ^vine of ga?-filled lamps into the old bottles of obsolete

equipment.
Here and there one may see windows lighted adequately and

artistically, and yet more rarely a small community of well-

illuminated shops may be discovered. Such an aggregation is to

be seen at Palmers Green. Messrs. J. Prosper A: Sons, the

local electrical contractors, are lighting enthusiasts (this in itself

is a very useful basis for successful propaganda), and they have
the further merit of recognising that practice is far more efficacious

than precept. By equipping their own shop window with
concealed " X-ray " reflectors and " Mazda " gasfiUed lamps, and
thus distinguishing it from the windows on either side, the firm

created a feeling of discontent among its neighbours to such
excellent effect that within a few weeks 12 shops in the same
block had installed "X-ray" equipment.

Educational.—At a meeting of the Swansea Electricity

Committee a letter was read from Dr. T. Franklin Sibly, the

Principal of the University College of Swansea, stating that they

were seeking to secure for the engineering department of the

College, the advantage of occasional courses by engineers of high
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Estimated cost of future power development on Pacific Coast,

$50,000,000- S70,000.000 per year.

On a basis of ?50,000,000 per year this represents approximately
140,000 kW in generator capacity.

Represents §105,000,000 per year in wiring (including labour),

motors, lamps, and appliances.

The other charts present different aspects of the argument, either

graphically or verbally. Thus one states that " the kW in addi-

tional electric power, at a cost of .*i:i50, makes possible the
building of one home, the irrigation of four acres, and the employ-
ment of one p2raon in an industry, and means J6,000 to the
community."

Appointment Vacant.—Electrical engineer and manager
for the Abertillery Urban District Council. See our advertiEement
pages to-day.

Several vacancies for Junior Inspectors ot Factories under the
Home Office will be filled shortly at a salary of £;00, rising by
£16 a year to £350, and a war bonus. Candidates should send in

applications before May 2l8t. Particulars may be obtained from
the Private Secretary, Home Office, Whitehall, S.W. 1. Appoint-
ment is by competitive examination. The age limits are 23 to

30 years on August 1st, 1921, with a possible extension up to 35
years in case of men who have had 10 years' experience. Prefer-

ence will be given to those who have served with H.M. Forces
in the war.

professional standing in the district, and inquiring whether the

Council would be prepared to allow the borough electrical engineer,

Mr. J. W. Burr, to deliver an advanced course of special lectures in

the College if invited to do so by the Council of the College. Mr.

Burr had intimated his willingness to undertake the course on the

understanding that no remuneration should be paid to him. The
Committee, highly appreciating the honour paid to Mr. Burr,

readUy consented to his giving the course of lectures.

Leeds.—Owing to the supply of wireless operatiis being

understood to be in excess of the demand, the class for train-

ing such operators at the Leeds Central Technical School is to be

closed.

Italy.—In order to provide skilled staffs, it has been decided to

found a Laboratorio-Souola di Radiotrasmissioni in the Via

Cappucoio, in Milan. The Government, local societies, and

manufacturers have joined financial forces to realise the under-

taking.

FiNSBDRY Technical Colieoe. — The Governing Body of

the Finsbury Technical College announces that the entrance

examination for the Session 1921-22 will be held on Tues-

day. September 20th next. Applications for admission should

be forwarded to the College not later than September 1.5th on

forms to be obtained from the Registrar, Leonard Street, City

Road, E.G. The programme of the College is under revision, and

will be issued in due course.
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The Dangers of Radium.—Concerned by the dangers
attfuding tue application ot radium, the French Academy of

iVleuicmc has appomted a committee to frame a list of

measures oi precaution, 'ihe decision followed the readmg ot

a paper Uy Iroi. iioruier, ot Jjyons University, who declared

that tue aanyers incurred by those manipulating radium were
lar greater tnan tuose tac«d by A-ray operators. While the
ravages ol tne X-rays are visible at an early stage on the

hands, radium worJis insidiously on the marrow of the bones
and on the spleen, the damage being unknown to the victim
until one day he hnds his health undermined by a pernicious
ana?mia, which may be fatal. Dr. ti^clere, who for years has
employed radium at the Saint Antome Hospital, is rather

optimistic. tie thinks that if certain precautions already

known are foUow^ed, the dangers become very sUght. The
salts of radium, he states, should not be touched by the hands,
but by instruments, 'ihe wooden table at which the operator
sits sbould have a leaf of lead to avert risk to the legs, for

the radium rays pass easily through wood. The chest of the
oijerator should also be protected by a shield of lead, and he
should wear spectacles, which, though of clear glass, ought to

contain salts of lead. In that way, says Dr. Becl^re, only

the hands are exposed, and those very sUghtly.

—

Daily Tele-

graph.

The Electrification of a Diamond-Cntting Factory.—
Tlie most miportant of the factories elected by Su' Bernard
Uppenheiiner, under his scheme for framing ex-Service men
m the diamond-cutting industry, is that at Brighton, where
operations are carried out on a commercial basis, the men
being enabled to earn a wage which, though not very large

at first, soon compares favourably with that earned in other

skilled trades.

The Brighton factory has been equipped throughout on most
modern lines, and the buildings are so commodious, well-

lighted, and clean, that the recovery of the men is undoubtedly
accelerated by their surroundings.
The whole of the power required for driving the various

sawing, cutting, and polishing machines is electric, the work-
shops containing in all 105 motors with the necessary control

gear and each bay about lOO polishing units.

Both d.c. and a.c. power is brought in from the mains of

the Brighton Corporation. The former is a 460-volt, 3-wire,

supply for hghting, and the latter is 6,600 volt, 3-phase, trans-

formed down to 400 volts, and distributed to the motor circuits

by a switchboard.
The first step necessary on receipt of the uncut diamond

is to mark it out; it is then sawn into suitable sizes, which is

acc(jmplished by means of saws driven from line shafts, two
lU h.p. squirrel cage motors running at 960 r.p.m., being re-

quired in the saw room. It is interesting to note that the saw
blades used are of phosphor bronze, b/l,000ths of an inch

thick. They are trued up in centres, and on them is pressed

diamond dust and olive oil so as to produce the required

degree of cutting power. The saw-making sets are driven

by 1/10 h.p. motors at i.UOO r.p.m., and there are 1,500

polishing units installed. The polishing bays are each equipped
with six 7^-h.p. disks at a speed of 2,400 r.p.m. Each motor
in these bays, as throughout the installation, is controlled by a
special auto-transformer starter panel.

From the electrical point of view the chief interest lies

in the extent to which t&e electric di'ive fits in with the main
object kept in view in laying out the factory and its equip-

ment—that is, the provision of simple, clean, and efficient

methods of carrying out the various processes involved.

The lighting scheme, by a suitable combination of general

and local units, enables a high degree of illumination to be

concentrated upon any part of the work in hand.

The whole of the electrical equipment for both power and
lighting was supplied and erected by the General Electric

Co., Ltd.

Miners' Electric Cap Lamps.— The Miners' Lamps
Committee, as a result of its investigation into the question

of the safety and practicability of mmers' electric cap lamps,

has advised the Secretary for Mines that he should approve

such lamps for general use in mines under the Coal Mines
Act, subject to each type of lamp passing the necessary official

tests as to its safety and mechanical soundness. TTie type

of cap lamp made by Messrs. Oldham & Son, Ltd., Denton,
near Manchester, having passed these tests and been put
through a series of practical trials in coal pits extending
over many months, has been approved by Order, dated April

•30th. made under Section 33 of the Coal Mines .'Vet. 1911.

.Applications for the approval of types of cap lamp of other

makes are now being dealt with by the Mines Department.
The Order of .\pril 20th. which is now in the press, and will

be published shortly, also approves the following new types

of miners' electric hand lamps :—
Pearson Ni -|- Fe lamp, made by the Alkaline Miners'

Lam!)S, Ltd., Stratford.

Patterson type G-1 lamp, made by Messrs. Patterson & Co.,

Newcastle-on-Tyne.

The Federation lamp, made by the Federation Lamp Co.,

Sheffield.

The Adams lamp, made by Messrs. Adam Bros. (Longton),
Ltd., of Longton, Staffs.

Wanted—A Motor.—The engineer-in-chief and manager
of the blianghai Mumcipal C'ouncu tlectrioity Department i.Mr.

1'. H. U. Alondge, M.i.KE.), has sent us ttie foUowmg letter

received from a umnese client, whicti indicaits that the virtues

ot the electric motor are being luily appreciated in Shanghai :

—

Due to the fact that we are tail oo make profit by using a
engine, which by its slowness m work, expensive in charges and
also dirty and noisy. 'Iha eusine we are now using is 12 h.p.

Having learned that an electric motor is a hasty and energetic
worker, it works quieily, expends economically, locates only a
small space, and is eaby to operate. By the above several goodness
we would like to mane a cuauge, ana it might satisiy us when
takmg into use. Hope you wul send us one for our benefit at

your earliest convenience.
'

Depnty Wardensliip of tlie Standards.

—

The President
of the lioard of trade, by arrangement with the Lord Presi-
dent of the Council, has appomted Mr. J. E. Sears, junr..

u.B.E., M.A.. A.M.Inst.C.E., F.Inst.P., to be Deputy Warden
of the Standards in succession to Major P. A. MacMahon.
F.K.S., who has retired under the age hmit. Mr. Sears is

Superintendent of the Meteorology Department at the National
Physical Laboratory, under the Department of Scientific and
Industrial Research, and will continue to hold that post in

addition to that at the Standards Department of the Board
of Trade.

Tiie Kelvin Medal.—In the presence of a large gathering
of representatives of all branches of science and engineering.
Dr. W. 0. Unwin, F.R.S., was presented with the first Kelvm
Medal on May 4th. The chairman of the Award Committee
(Mr. J. A. Brodie), in a brief speech, mtroduced Mr. A. J.

Balfodr, O.M., F.K.S., who made the presentation.
Mr. Balfodr, in his speech, said that not only was the

medal a form of recognition of the merits of the hving, it

formed a fitting memorial to the great Lord Kelvin. He had
been one of Kelvin's personal friends, and had happy recol-

lections of the kindness and courtesy he showed to all with
whom he came into contact. Kelvin was essentially a mathe-
matical physici-st, but he was also pre-eminent as an engmeer,
and was perhaps the greatest man of his kmd since Archi-

luerdes. The combination of theory and practice which he
made it his duty to encourage has had its results in the pro-

gress seen by the present generation. The speaker, however,
desired to do honour also to Dr. Unwin. \\ herever there were
engineers. Dr. Unwin's name was honoured, and his fame
was world-wide. His work had long guided the young en-
gineer in his studies. Probably his name was not widely
known among the general public, but among those who
mattered he was more than well known. His text-books
formed the foundation of the study of many branches of

engineering, and these alone would justify the committee's
choice. In presenting the Kelvin Medal to Dr. Unwin he
(Mr. Balfour) was voicing the unanimous verdict of the whole
of the scientific world.

Dr. Unwin {who found it difiicult to speak for a few
moments) said that it added to the great honour conferred
upon him to receive the medal from the hands of Mr. Balfour.

What he was able to accomplish was due in no small measure
to able and loyal assistance. He was a teacher, and it pleased

him to see how facilities for young engineers had grown in

this country, although we were still behind lYance and Ger-
many. Dr. Unwin recalled the scientists of his early days,

when Joule was determining the mechanical equivalent of

heat, and Bessemer was producing the steel which was to

take the place of wrought irofi to such a gi'eat extent. He
spoke of the failure of the first trans-Atlantic cable, and the
mvention by Lord Kelvin of the siphon recorder. Dr. Unwin
mentioned that he had been a member of the Institution of

Civil Engineers for more than 50 years, ana had received a
liberal education from the papers he had heard read before

the Institution.

In conclusion of the proceedings, votes of thanks were
accorded Mr. Balfour (who briefly responded) and the chair-

man.

Conditions of Living and Prospects in Brazil.—In our
issue of April 15th a correspondent inquii-ed as to the climate
of Brazil and the prospects of the electrical industry in that

country. As a result, we have received from the South
Am-erican Journal a publication entitled " South America as

a Field of Travel " (January, 1921; price Is. 2id., post free),

which deals with the characteristics of the various South
American Republics individually at considerable length; any-
one who contemplates a sojourn in South America will do
well to obtain a copy. The account given of the beauties and
other amenities of Rio de Janeiro presents a highly attractive

picture, and a full description is included of Sao Paulo, tno

second city of the Republic, concerning which our torrespoii-

dent specially inquired. Comparatively recent improvements
have resulted in " transforming this insanitary, old-world

town to a bright, healthy, and beautiful city." The town of

Santos, the port of Sao Paulo, was formerly " most unhealthy
and a nest of yellow fever, but an excellent system of sanita-

tion and drainage has completely eradicated this disease."

The possibilities of this great Portuguese Republic are, Like

its area, immense, and a great deal of information regarding

them is given in the brochure, which also deals with Argentina.

Chile, &c.
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Pire, — The main sawmilLs depattment of Messrs.

Charles JenkinB k Sons, timber merchants, Eheola Road, Forth,

equipped with complete electrical machinery, and one of the most

extensive in Wales, was destroyed recently by a fire which did

dEl 000 damage. The brigade was able to save the large carpentry

shops with their expensive electrical plant. The damage is covered

by insurance.

The Batti-Wallahs' Society.—At the Batti-Wallahs'

lunch at the Holborn Restaurant, on May !)th, at 1 o'clock, the

speaker will be Canon H. Bickersteth Ottley, of the Royal Chsprl

of St. Katherine. Regent's Park, He is a member of the League of

Nations Union, and will take the League of Nations as the subject

for a short address.

Californian Projects.—According to Mr. F. U. Baum,
consulting engineer to the Pacific tlas and Eleotric Co., in the Pit

River scheme a pressure of 220.000 'V will be used, because it costs

less than a lower pressure would. It is intended to transmit

150,000 kVA per circuit. From the generating station to the first

sub-station the distance is 200 miles, and from the first to the

second sub- station 260 miles.

INSTITUTION NOTES.

Institution of Electrical Engineers.—In connection with the

election of the Council of the Institution, the E P.E.A. is recom-

mending its members to support the following candidates for

election as ordinary members of the Council :— Lieut -Colonel F. A.

Cortez-Leigh ; Messrs. A. Page, T. Roles and W. C. Tapper.

LivEBPOOL Sub-Centre of the North-We.stebn Centre.—
The report of Committee for th<i fession UI20-21 shows that

eight ordinary general meetings have been held, with an average

attendance of 74. The annual general meeting was held on
April 25th, at which Prof. E. W. Marchant, D.Sc, and Mr. H.
Dickinson (city electrical engineer) and Messrs. A. J. Eames,

J. Hamilton, A. E. Malpas, P. Priestly, and P. J. Rob nscn,

together with past chairmen, were elected members of the Com-
mittee. Mr. G. E. Nisbett was elected chairman, Messrs. B. 'Well*

bourn and E. M. HoUingsworth vice-chairmen, and Mr. Oscar C.

'Waygood hon. secretary. The grant to meet the expenses of session

1920-21 was £120. The total expenditure amounted to £116,
leaving a balance in hand of £4. The membership of the Sub-
Centre amounted to 367, an increase of 73. The area has been
extended definitely to include the members in the Wigan and
Southport districts. The Students' Section has made remarkable
progress during the session. It has held four general meetings,
and made two visits to works.
Western Centre.—The 22nd general meeting of the Centre

was held at Bristol, on May 2nd, and a good audience assembled
under the chairmanship of Mr. A. J. Newman. Additional interest

was shown in this meeting, as it had been announced that the
President of the Institution (Mr. LI. B. Atkinson) would give an
address. After the transaction of routine busiuess, the President

was found in his best form and lectured on " Four Greit Electric

Lights," taking as his basis Faraday the discoverer. Maxwell the
interpreter. Kelvin the measurer, and Silvanus Thompson the
teacher. Subsequently, a complimentary dinner was held to enable
members to meet the President, and a capital musical programme
was rendered by Miss Gorman, Messrs. .T. G. Royce, L. Dore, and
Huntingdon. We hope to give fuller details in a later issue.

Diesel Engine Users' Associayon At the last meeting of the
Association the question of " Lubricating Oils Suitable for use in

Diesel Engine Air Compressors'' was considered. The meeting
was unanimous on the point that whatever quality of lubricating

oil was used in the air compressor, the smallest practicable quantity
should be introduced. The recommendations with regard to oils

suitable for use for lubricating air compressors which were finally

adopted for inclusion iu the report on " Air Comjiressor Explosions
and Troubles, " issued by the Association in 1916. stated tnat the
oil should be entirely free from suspended particles of water,
sand, or other impurities, .and from inorganic aiids. It should in

no case be lower in closed tlish piint than 350' F. Both straight
mineral oils and compound oila containirg small quantities of

saponifiable oil have met with success ou Diesel enaine compresior
service, but the majority cf successful oils have been straight

mineral oils.

Illuminating Engineering Society.—A paper on "Ship Lighting
in Relation to Comfort, Safety, and Efficiency," was read before the
Society, by Mr. W. J Jones, on April 26th. The speaker siid that
the question of efficient lighting in warships had received greater
attention in America than it had in this country, and charts
showing the intensities required in various depirtmtnts of a vessel

had been drawn up. With regard to the lighting of liners, Mr.
Jones said that the modern requirement was from 10,000 to 12,000
lamps, as compared with about 1,200 20 years ago.

In the subsequent discussion, Mr. Fletcher, of the Admiralty,
spoke of the trouble due to eye strain being experienced in the
Navy, and said that "daylight" illumination had not met with any
marked success.

Warrington Electrical Society The Society has just held its

second annual meeting, and in the course of the discu sion of the
next season's syllabus, it was suggested that visits should be
arranged to the larger works of che town. Mr. F. V. L. Ma bias

was re-appointed chiirman ; .*lr. Smith, vice chairman ; Mr. J. B.

Robertson, secretary ; Mr. H. Rogers, treasurer ; and Council :

Messrs. Brooking, Seymour, Baird, Senior, Leggatt, Sykes, Bishop,

and Barton.
Glasgow Corporation Electricity Department Engineering

Society.— Formed three years ago to encourage the interchange of

technical information and otherwise to further the interests of

the members, the Society has just concluded a most successful

session. There are now 300 members on the roll. The papers

contributed and discussed during the session covered a wide range

of subjects of special interest to electricity supply engineers. The
Society meets once a month during the winter, and the meetings
are open to all e;mploycs of the department.

Birmingham and Midland Institute Scientific Society.—The
annual report states that the society s laboratory and library have
been arranged as iu pre-war days, and are available at aH times for

experimental work, and a selection of instruments bus been pur-

chased by the society for wireless telegraphy and telephony, which
are being added to from time to time, and it is hoped that in the

near future the wireless room will be complete with all instru-

ments necessary for reception and transmission. Several demon-
strations have already been given, and a great deal of experimental

work carried out. The membeis interested in this branch of science

meet on m^st Tuesday and Thursday evenings for Morse practice,

wireless lectures, both elementary and advancsd, and examination

and explanation of wireless instruments.

—

Birmingham Post.

Royal Institution.—At the annual meeting, held on the 2nd inst.,

the Report of the Visitors for the year 1920, testifying to the con-

tinued prosperity and efficient management of the Institution, was
read. The following were unanimously elected as officers for the

ensuing year :— Prerident, the Dukeof Noithumberland ; treasurer,

Sir James Criohton Browne ; secretary. Colonel E. H. Grove-Hills.

British Science Guild.—The annual dinner was held at the Hotel

Cecil on Tuesday, Lord Montagu of Beaulieu, the president, being

in the chair.

Iron and Steel Institute.—The annual dinner, fixed for yesterday,

was abandoned on account of the conditions prevailing in the coti,

iron, and steel industries.

OUR PERSONAL COLUMN.
The Editors inrite electrical enginfers. wh-et/ier contwcted with the

technical or the commercial side of the profession and industry,

also electric tramtcay and railway olKcials, to keep readers of the

Electrical Review posted as to their movements.

The London County Council Highways Committee recommends
that Ma.tor a. E. Carr, D.SC. power station superintendent,

L. and Y. Railway Co., be appointed repairs superintendent at

Greenwich power station in the electriCil branoh of the tramway
department, and that Mr, A. G Evans (assistant engineer, Messrs.

Preece, Cardew and Rider) be apii'iirted technical a?si>taut

(Grade I) in the electrical branch of the tramway department.

The commencing salary in each case U ,€31 (based on pre-war con-

ditions), with temporary additions, the total remuneration on the

present bases of rates being £590.

Mr. W. M. Valon, for 11 years manager and engineer of the

Corporation Gas Works at Stafford, has accepted the positicn of

technical director with Messrs. Major & Co., chemical distillers aod

dye makers of London. At a farewell gathering last week, he was

presented with a portable typewriter fiom the staff and employes

of the Gas and Electricity Departments.

Mr. W. J. Talbot, who acted as vice-president last year, was

last week appointed President of the Walsall Chamber of Commerce.

He was for two years electrical engineering lecturer at Walsall

Technical Institute. About 18 years ago he became engineer and

manager of Messrs. John Russell & Co.'s seamless tube works, and

later with Dr. G. Stead established the Talbot-Stead Tube Go ,
Ltd.

He is chairman of the Electricity Committee of the Walsall Town
Council.

Halifax Tremways Committee recommends the Council to grant

an honorarium to Mr. J. W. Galloway, tramway engineer, for

his extra services dudug the period of the illness of Mr. J. D.

Caird, traftij manager, and until the new general manager (Mr. B.

Hall, of Wigai') commences duty.

Mr. Geobge Watson, consulting engineer, of London, has been

engaged a? cocsulting engineer to Accrington Corporation in con-

nection with extensions to the destructor works at a fee of 200

'guineas, plus out-of-pocket expenses.

Barnstaple Town Council has granted a gratuity of £100 to

Mr. J. Hadfield, electrical engineer, in respect cf extra services

rendered by him in connection with the installation of new plant.

Mr. J. S. Craig, late of the switchgear sales department of the

Metropolitan-'Vickers Electrical Co., Ltd., has bren appointed

representative of the Cantie Switch Co., Ltd., for Lancashire and

Yorkshire district.

Lancaster Corporation has adjourned for six months a recom-

mendation by the Finance Committee to increase the salary of

Major G. C. Milnes, electrical engineer, from £500 to £6C0. It

was stated that the salary was £275 in 1914, and was increased on

Mr. Milnes's relurn from the war to £ 500. Mr. Tester, a predecessor,

received £3' o in 1904, when the units sold were 333,834. Now they

were 628,Cuu for lighting, and just under a million for power.

According to other authorities, the scale would be £670.

Mb J. W. Wilkinson now has no connection with the firm of

" Wolf Brothers," of 9, Warwick Court, W.C. 1 , the partnership firm

of Wolf Brothers 4: Wilkinson having bien dissolved as froin

February 28th last. For the present, however, Mr. Wilkinson is
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retaining his office at the above address, 'and is carrying on his

consulting work in connection with the electrical driving of mills,

factories, and mining machinery alone.

Mr. Fred. C. Gibbons, M.I.E.E., managing director of Messrs.

Browett, Lindley & Co., Ltd., has also been appointed chairman of

the company.
Mr. Hugh S. Davidson, who has resigned his position as

manager of Messrs. Malcolm i; Allan, Ltd., London, was the
recipient, Dn Monday, of a gold watch and chain. The present-

ation was made by Mr. Butler, in the presence of a deputation on
behalf of the London staff. During the 10 yearj Mr. Davidson haa

been with the firm he haa been responsible for the carrying out

of numerous contracts of all deecti(jtions, including a very large

one at the Motor Transport Depot, Slough.

Obituary.—Mr. Wm. E. Bull.—We regret to record the death,

which occurred on April 27th at his home, Sa, Upper Tulse Hill

S.W., of Mr. William E. Bull, senior London representativd for

Messrs. Falk, Stadelraann it Co., Ltd. Mr. Bull had been connected
with the illuminating trade since boyhood, entering the business

of Prince & Sjmmous, Commercial Street, E.—one of the pioneer

firms in the oU-lighting trade—in 1874. He joined Messrs. Falk,

Stadelmann in IbUI, and soon securtd a large circle of friends, by
whom he will be missed. He was an ardent swimmer, being

president of the Amateur Swimming Association. Well known in

Masonic circles, he had been secretary of the Shepherd's Bush
Lodge for the past 2 1 years.

Win The late Sir R. P. Ashton (of Kilburn, Brown & Co.),

who was deputy-chairman of the Enfield- Ediswan Cable Works and
a director of other companies, left £26,239.

NEW COMPANIES REQISTERED.

"Alio" Electrical Engineering Co., Ltd. (174,379).

—

Private companj. Kcjjlstered .^pr.l :Jath. i_jpital, £2,UW in il sILires.. To
carry on the business o{ ek-ctncal engineers, \c. 1 he permanent directors

are: H. V. Kowler, 35, Urajcott Street, Dingle, Liverpool; W. K. Almond,
Ui, Park Koad, Liverpool, yualification ; f2oO. Secretary : VV. 1-'. Almond.
Kegistered Office : 37, Moortields, Liverpool.

Kiley Patents, Ltd. (174,390).—Private company. Re-
gistered April 3oth. Capital, fj.UOO in HL shares, lo acquire Ironl G. H.
.<iley and others lor exploitation in the United Kingdom, the U.S.A., Canada,
and Newfoundland an invention relating to louu-speaking telephones, and
lo carry on the business ot manulacturers of and dealers in telephones and
telephone apparatus, either in metal, rubber, wood, china, glass, composition,
or other material, manufacturers of electrical, wireless, and other clocks,
motor pumps and motor accessories, &c. 'Ihe subscribers leach with one
share) are : S. C. Peacock, 10, Hanover Square, VV. 1, director of Kendall,
Claude & Co., Ltd.; C. \V. Grogan, 47, Stanhope Gardens, South Ken»uigton,
W,, mining engineer; C. K. Spens, 11, Haymarket, S.VV., export merchant,
i he subscribers are to appoint the first directors. Qualification : 1 share.

Kegistered otftce : 20, Denman Street, \V.

Moodys, Ltd. (174,389).—Private compaiiy. Registered
April 2ath. Capital, £1,500 in £1 shares. 'lo auopt an agreement with
A. E. .Moody and V . H. .Moody, and to cany on the business of electrical

engineers anc' contractors, manulacturers of and dealers in electrical materials
and goods, ic. The first directors are ; A. E. Moody, 24, Hungerford Koad,
Holloway, N. (managing director); V. H. Moody, 1, Craven Park Road,
Harlesden, N.W. 10; U. Guest, 108, Craven Park Koad, Harlesden, N.W. 10.

(-)ualification : £1. Kemuneration ; 5 guineas each per annum. Secretary ;

~i. Guest, Solicitor : E. E. Winterbotham, 1, Eredericks Place, Old Jewry,
E.G.

Premier Private Telephone Co., ltd. (174,408).—Private
company. Kegistered April ::.j.n. i...ipit.il, £2,(XKJ in £1 shares. To acquire
.1 certain patent for an invention rel.uing lu iinprovemenls in telephones,
and to adopt an agreement with J. Kay and J. Jennings. The permanent
directors are: E. C. .'\spden, 92, Grenville Street, Stockport; A. L. Barnes,
47, Bloom Street, Stockport; J. Kay, 120-122, Castle Street, Edgeley, Stock-
port; A. Dutton, 78, Castle Street, Edgeley, Stockport; G. E. Pennington,
liO, Torkington Street, Stockport; S. Ridgway, 95, Chatham Street, Stockport;
G. Traflord, 5, Lord's Avenue, Weaste, Salford; D. Wallace, 43, Curz««
Avenue. Kusliolme, Manchester; W. S. Whittaker; 65, vVellington Street

West, Higher Broughton. Solicitor: S. Bishop, 23, Fountain Street, Man-
chester. .

Heads (Electrical), Ltd. (174,402).—Private company.
Registered April 26th. Capital, £3,000 in £1 shares. To take over the busi-

ness of manufacturers of electrical accessories, and motor and general engineers
carried on by J. Rest, W. Rest, C. H. CaVter, and F. Allandale, at 11, Noel
Street and 1C5, Wardour Street, W., as the "J. R- C, Manufacturing Co."
The first directors are : B. M. Head, 20, GolJsmid Road, Brighton (permanent
managing director); J. Rest, 6, Dumbarton Road, Brixton Hill, S.W. ; C. H.
t'arter, 40, Wilson Koad, Camberwell, S.E. Remuneration of B. M. Head
not less than £4 per week from April 16th, 1921, In addition to travelling
and incidental expenses. Solicitor : G. F. Donne, 58, Ship Street, Brighton.
Kegistered office: 165, Wardour Street, VV.

Sheet Metal Plating Co., Ltd. (174,426).—Private com-
pany. Registered .-Vpril 27th. Capital, £5,000 in £1 shares. To adopt an
agreement with H. J. Hunt and H. J. Vince, and to carry on the business
of electro and other platers, welders, electrical and water supply engineers,
founders, &c. Ihe subscribers (each with one share) are: A. H. Lister.
325, Kingston Road, Merton, S.W., carman and contractor; H. J. Hunt.
42, Meyrick Road, Clapham Junction, S.VV. 11, sheet metal worker. The
first directors are; H. J. Hunt (life director, subject to holding 200 shares)
and others to be appointed by the subscribers. Secretary : A. J. McCarthy.
Registered office : 20, Finsbury Square, E.C.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

E. S. Co., Ltd.—Satisfaction to the e.xtent of ^3,000 on
March 24th, 1921 of debentures dateil November 17th, 1920, securing £6,000.

East Anglian Electricity Co., Ltd.— (a) debentures for
£3,300, created 1898-1900, have just been registered chiefly under Section 12
of the Companies Act, 1907; (b) satisfaction in full of £2,950 debentures dated
1898 to 1914 has also been registered, the actual dates of repayment ranging
from January, 1909, to January, 1921.

Pleno, Ltd.—Mortgage dated April 11th, 1921, to secure
£1.50, chaiged on 35 and 37, Anker Street, .Vuneaton. Holders : Trustees of

Lily of the Valley Lodge, Order of Oddfellows, Wolvey, Warwick.

English Electric Co., Ltd.—Conveyance dated .April 12th,
1921, supplemental to trust deed dated September 15th, lUld, securing
£1,000,000. charged on various properties in Preston, Coventry, and Ashton-
upon-Ribble. Trustees: Debenture Corporation, Ltd.

Brotherton Ediswan Tubes & Conduits, Ltd.—Particulars
of £40,000 debentures, aulhorised April 7th. 1921; whole amount issued,

charged on the company's undertaking and property, present and future,

including uncalled capital, subject to prior charges.

Martin & Element, Ltd.—Particulars of ^£6,500 deben-
tures, authoris.d March 24th, 1921; whole amount issued; charged on the

company's undertaking and property, present and future, including uncalled

capital.'

Charles W. Webber, Ltd.—Mortgage dated /Xpril 4th,
1921, to secure £2,000 charged on 33-5-7. George street, Weston-super-Mare,
with stable, garage, ic, in rear thereof. Holder : H. VV. Rendle, " Oakdene,"
Severn Road, Weston-super-Mare.

Wilson, Hartnell & Co., Ltd.—.Assignment dated April
llth 192'1, to secure all moneys to become due to mortgagees under a specified

order, charged on account against Turton Urban District Council for the

supply and erection of overhead mains, poles, sections, boxes, underground
cables, 4c. Holders : British fnsulaled & Helsby Cables, Utd.

Julius Sax & Co., Ltd.—Satisfaction in full on March
22nd, 19'21, of mortgage debentures dated October 27th, 1908. and February
15th, 1909, and July 9th, 1915, securing in all £3,500.

Patex, Ltd.—Issue on April 14th, 1921, of d£50 debentures,
part of a series already registered. (Previously issued, £2.400.)

Telegraph Manufacturing Co. (Colonial), Ltd. (71,854).
—Return dated March 22nd, li'21. Capital, £2,000 in £1 shares. All shares

taken up and paid lor in full. Mortgages and charges : Nil.

Cutting Brothers, Ltd. (81,178).—Return dated Decem-
ber 1st. 19a). Capital, £40,000 in £10 shares (3,000 ordinary and 1.000 pre-

ference). 1,877 ordinary and 503 preference shares taken up. £20,590 paid

(being £10 per share on 1.477 ordinary, 502 preference, and £2 on 400

ordinary). Mortgages and charges; £30,000.

CITY NOTES.

Packham & Son, Ltd.—Satisfaction in full on .April 7th,
1921. ui first and second debentures dated .November 27th, 1914. securing
£1,200 and £1,111 lOs. respectively.

Vickers=Petters, Ltd.—First mortgage debentures, dated
April Uth, 1921, to secure £75,000, charged on the company's undertaking
and property, present and future, including uncalled capital. Holders: W. H.
Gillctt and W. K. T. Risk, 39, Threadneedle Street, E.G.

Mr. J. Herbert Tiitton presided on April

I ndo= European 27th at the annual meeting, held at 18, Old

Telegraph Broad Street, E.C. He said that whilst

Co., Lid. the report was lor the year 19'iU, the ac-

counts were those for 1918. the latest they

cuuld furnish for the moment, though they hoped before the

end of the summer to present those tor 1919. Reviewing the

accounts for 1918. with regard to the Bussian assets, a full

statement was made in the last report. The main position

with regard to those assets remained as then outlined, except

that normal accretions of interest, 'itc, had slightly increased

the item of Russian Government debts to j;97,2'23. The
directors wished, however, to state that they regarded it as

an imperative duty to deal with the question of those doubtful

assets, and they hoped at the next general meeting to inform

the shareholders of the method they proposed to adopt. They
had satisfied themselves that, apart from the Russian items,

the entry under sundry debtors contained nothing that was
not worth its face value. With regard to the market value

of the investments, omitting the Russian assets, those, at the

date of the balance sheet, showed an appreciation over 1917.

He was pleased to be able to inform them that they had,

under the Peace Treaty, recently been paid by the German
Government the full value, together with tiividends and accrued

interest, of the 200,000 marks Prussian 4 per cent. Treasury

bonds (matured in 1917) standing under unappropriated in-

vestments. With regard to the financial position at the

moment, he must remind them that the equalisation of divi-

dends fund was now exhausted with the exception of about

i;3,000, and that, therefore, a larger dividend than 7 per

cent, for 19'21 could not reasonably be expected. Turning to

the report, the year 19'20 had been a year of disappointment

for directors and shareholders alike. Since their last meeting

trouble after trouble had supervened in Eastern Europe and
in the Near East, and they had found it impossible to maiutain

their existing position in many sections of the line, their

officials anil staif having, in many instances, to be withdrawn.

Complications in the Near East also extended to Persia, cul-

minating in the threatened withdrawal of the British troops

from that country and the enforced evacuation of the families

of all telegraph and other officials residing in Persia. He was
sure the shareholders would ioin with them in an expression

of sympathy and thanks to those members of the staff and

their familities who, in those repeated migrations, had had

to face dangers and difliculties of every description. Their
' thanks were particularly due to Mr. Watt, one of their repre-

sentatives abroad, who faced with great courage the possibility

of serious personal danger whilst carrying out his missions

from the company. Tlieir representative in Teheran remained

at his post and "was doing all in his power in the interests

of the company. The Persian Government having surmounted
their difficulties, would be in a position doubtless to further

the re-establishment of the company's telegraph system cross-
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ing their country which, meanwhile, was in a state of su»-
pended animation, though the international importance of
the route seemed greater than ever. He had informed them
sufficiently of their troubles, and they might reali.se what their
anxieties had been during the year under review. Happily,
however, he could present a less depressing report. Iheir
arrangements with Germany presented no difficulty in theory,
altiiough for reasons of which they would be fully aware,
they were not at the moment able to reach a definite con-
clusion of the negotiations. Negotiations with Poland reached
the final stage after a visit which their colleague, Mr. Axel W.
Berg, made to Warsaw for the purjio.sf, and it might well be
that the reconstruction and repau- work on that section might
begin in the early summer. Owing to its having been in
parts the battlefield of contending armies, that portion of
the route naturally required a considerable amount of work.
With regard to that section of the route which was controlled
by the Soviet Government, he was pleased to inform them
that they had learned from the Moscow Government that, in
principle, there was no objection whatever to the conclusion
of an arrangement by which their line would transit that
territory on its old ground. The directors had also reason to
hope that where the influence of the Soviet Government might
be needed in territory which might be described as more or
less debateable ground it would be exercised in favour of the
company. They would thus see that the directors were once
more encouraged to hope that all might, within a measurable
space of time, be again well with the company, and that
reconstruction and consolidation might everywhere be begun
along the route. It was only in the Polish section that re-
construction over a considerable distance might have to be
faced, and even there they were confident that by the utilisa-
tion of temporary Unks pending permanent reconstruction they
would very quickly supply a workable line. For material they
would certainly not be delayed; the greater part of it yras
ready at convenient points waiting to be handled. During
the enforced inactivity of the company the directors had
devoted a certain amount of time to the development of
radio-telegraphy. Experiments on the Galletti system had
perforce to be abandoned owing to the intervention of the
war, and it had not been found possible to resume them.
Whilst the company had, therefore, ceased to interest itself
in any one system, certam radio patents and assets held by
them had, together with the experience of the directors, been
placed at the disposal of a new company, the Radio Communi-
cation Co., Ltd., against a substantial holding of shares.
That company, having standardised various sets of apparatus,
was doing very considerable business, particularly in the
supply and working of sets on ships belonging to some of
the foremost shipping companies in this country, and the
directors considered that the investment should prove to be
in every way a profitable one. It was in connection with their
wireless work that he reserved for comment an item in sundry
debtors in the 1918 accounts of advances (then £11,000, smce
increased to il3,000) made to the Galletti Co. The directors
were of opinion that those advances were fully secured by
the fact that they had a controlling interest in the assets
of the Galletti Co., which included not only an important
number of shares also held by that company in the Radio
Communication Co.. but a good claim against the Fi'ench
Government for compensation for requisition and appropria-
tion during the war of the plant of the Galletti station in
Prance.
Mr. Charles Holland seconded the motion, which was carried

without discussion.

Mr. E. Garcke, in his speech at the an-
North nual meeting, held on April 27th at Electric

Metropolitan Railway Hou,se, Westminster, said that the
Electric Power net revenue for the year 190) was their
Supply Co. record figure, and the result would have

been even better had it not been for the
depression in trade. The net revenue, including interest and
dividends received, nas flOl.3.54, compared with ±'65,868 for
1919. They were recommending a dividend on the ordinary
shares at the rate of 7i per cent, for the year, compared with
a per cent, for the previous year. The result was satisfactory
especially in view of the fact that the expenses of working—
particularly the item of coal—had increased considerably.
The improvement was in a measure due to the revised rates
of charges introduced as from .'Vpril 1st last year. A judgment
had been obtained by the company for the annulment of a
pre-war contract for the supply of electricity in bulk to the
Stoke Newington Council, and in future it would be on their
standard terms. This decision of the Court had, moreover,
enabled them successfully to negotiate with the Middlesex
County Council for a revision of the rates of supplv to the
Metropolitan Electric Tramways. Satisfactory arrangements
have now been made for a revision of the price. X large num-
ber of new contracts had been made with consumers who
required a supply for power purposes, and important bulk
supply contracts had been entered into with the Harrow Co.
and the Welwyn Garden City for distribution in their respec-
tive areas. Arrangements had had to be made for providing
additional plant and cables to enable the companv to supply
the increased demand, and £87,000 had been expended on
capital account during the past year. Further capital expendi-
ture would be necessary during the current year. For this
reason the authorised share capital of the company had been
increased by £500,000 to £1,500,000 under the powers con-

tained in the North Metropolitan Power Supply Act, 19'20.

'Ihe Electricity Commissioners have delineated a provisional
area, which was described as " The London and Plome Coun-
ties Electricity District," in which the area of supply oi this

company had been included, for the formation of a Joint
Electricity Authority, in combination with the electricity

s\ipply undertakings owned by local authorities and companies
in the metropolitan area. 'Ihe directors were opposing the
jiroposal to the extent that this company should be left out
of- tlie scheme, 1 he position of this company was very ditl'erent

froni that of an ordinary electricity supply company. Its

powers to supply had been granted in periietuity, and it was
not subject to compulsory purchswe at any time. The area
(if this company's supply was an exceptionally favourable
one, and was rapidly developing for industrial purposes, and
the demand was steadily increasing. The development during
the next few years would be as rapid as in the iirevious years.
The results of the first quarter of 1921 were very satisfactory,

and, given normal industrial conditions, there was every
indication that the results for the current year would show
still further improvement.

Sir Charles E. Ellis (chairman) presided
English Electric on April '27th, at the Connaught Rooms,

Co., Ltd. Great Queen Street, W.C., over the second
ordinary general meeting of this com-

jiany. The chairman, in moving the adoption of the
report, said ho would like, in the first place, to point out
that, although the total of the credit side of last year's profit

and loss account amounted to £410.83.5. that figure, as was
clearly shown in last year's printed accounts, included a special

item of £2130,000, representing undivided profits brougnt in

liy certain subsidiary companies at the date of amalgamation.
.•\lthough these particular profits appeared in the profit and
loss account, they would remember that they were applied
in creating a capital reserve account and in writing oft' the
expenses of their debenture issue, &c. It was obvious, there-

fore, that this £'230,000 could not be taken mto account when
comparing the results of the two years. As regarded the

balance sheet, if they took the liabilities side first, they would
observe that the share capital had been increased since the
date of the previous balance sheet. This addition was ex-
plained in detail last j'ear. and arose out of certain arrange-
ments with their subsidiary and allied companies. The issue

of 8 per cent. 6-year notes had been alluded to in the report.

For some httle time after the amalgamation, it was extremely
difficult to forecast the volume of working capital that would
be required. Experience showed, however, that the amount
provided by the constituent companies and at their disposal

was insufficient, more particularly in face of the steady rise

in the prices of material; and the provision of further fimds
by way of a short-term loan was decided upon. The issue

affected their accounts this year to the extent of only £150,000.
the balance being received early in January. In the opinion
of the board, the company was fortunate in making this issue

in November last; had the issue been deferred to a later

date, the subsequent stringency of the money market would
have debarred them from securing equally satisfactory terms.
They would have seen from the report that they had written
off the whole of the expenses of this issue. Seeing that these
notes were for the shgrt term of six years, they had also

considered it prudent to provide for the whole of the premium
payable on redemption, which had been done without en-

croaching upon the capital reserve account set aside last year.

They would thus appreciate that the profits of future years
would be entirely reUeved from the dead-weight both of the
expenses of, and the premium on, this issue. Of the remain-
ing items in the balance sheet, the sundry creditors showed a

considerable increase this year, which, however, was more
than set off by the new item of " Stock, work in progress.

&c.." and the increase in the sundry debtors. He might
explain that the appearance of stocks and work in progress
in this year's accounts represented a further step in the

gradual process of consolidating their allied concerns. He
hoped that in the year 1921 they would be able to make still

more progress in this du'ection, and that the next balance
sheet would reflect the company's undertaking in a still

simpler form. During the last year their principal task had
been that of consolidating the company's organisation. Satis-

factory progress had been made in the adaptation of the

Coventry works and the restoration of the other factories to

their normal activities. They had jiroceeded, with the least

possible delay, to the application of their fixed policy of

devoting each works to the manufacture of that class of

machinery for which, by reason of its lay-out and past history,

it was best adapted. It was obvious that the rapidity with
which any such re-arrangement could be carried through must
depend to a great extent on the contracts in course of execu-
tion at each works; but it was gratifying to be able to record

that, in spite of the volume of work in progress and the

necessity of taking no action which would impair their power
to meet commitments, substantial progress had, in fact, been
made towards their ultimate scheme for the best possible

utilisation of their five works. They recognised, however,
that the successful working of any scheme depended above
all on continuous team work by their staffs, not only in each
works, but between each works and the rest. He could not
let pass this opportunity of acknowledging what they owed
to those staffs. They had worked loyally and without losing

their individuality for a corporate interest. To return to the
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special functions of their works, at Coventry they had manu-
factured turbine-electric units of very large sizes, rolling mill
equipmeuis, and the larger classes of engineering products.
Prestou had for lung been well kno\^n as an unportant centre
of traction worii, it htid now specialised even more com-
pletely in that branch of the industry, and at the present
lime electric locomotives, in adaition to all forms of electrical
traction equipment, were being manufactiu'ed there. At Rugby
and Staltord the manufacture respectively of the medium sizes
of steam turbines and of electrical generating and industrial
machinery had been further developed. The Bradford works,
which had been specially laid out for the smaller range of
industrial motors, had now m addition their own machine
moulding plant. Like all other engineering firms they were

^ dogged throughout 192U by the unfortunate effects of the
moulders' strike, which began in 1919 and was protracted
into the early part of the year, but in recent months there
had been a welcome improvement in the foundry position.
They had been able to enlarge and improve the foundry
capacity of their own 'ivorks, and thus to become to a greater
extent independent of outside suppliers. Their business, both
at home and abroad, was well maintained up to the later

months of the year, but the general depression which began
to allect the steel arid kindred industries in the early autumn
became noticeable in the electrical trade a little later. They
had. fortunately, a considerable order book still to be executed,
and it was not unreasonable to hope that in all except the
smaller classes of their manufactures the flywheel action of

this volume of orders would be sufficient to carry them over
until trade revived. He referred a year ago to the importance
of railway electrification proposals for the future of the elec-

trical industry. Since then little progress had been made
with the electrification of railways in the United Kingdom;
but the delay was due mainly to difliculties of finance, and
the technical advantages of electrification were not in dispute.
In this connection it would be of interest to them to learn
that the execution of the contract which the company obtained
last year from the New Zealand Government for the elec-

trification of the Arthur's Pass section of the Midland Railway
of New Zealand was proceeding satisfactorily, .\mongst the
problems to which the board had devoted its most anxious
attention had been the enforcement of economy in selling

expenses at home and abroad. To this end he was glad to

report that their working arrangement with Siemens Bros,
and Co.. Ltd., to which he referred last year, had been
followed by the formation of the English Electric & Siemens
Supplies. Ltd. This company (the capital of which was held
by Messrs. Siemens and themselves in equal parts) would deal
exclusively with marketing the minor products of the two
concerns and electrical supplies generally. It had taken over
their former subsidiary company, the English Electric Sup-
plies, Ltd., together with a section of the selling organisation
of Messrs. Siemens, and should effect a definite saving in that
side of then' work. If they looked at the labour position, he
should wish to say in the first place that as a firm they
had in the main no complaint to make as to the manner
in which their workmen had settled down to work. They
had worked hard and well; and through their ready co-opera-
tion on the Works' Committees their differences of view
had been brought to Ught as soon as they had arisen, and
had show'u themselves in all cases susceptible to treatment
by a full and frank discussion. None the less, it was certain
that the wages rates in British engineering, and even more
those in the industries from which they drew their materials,

had led, and were leading to, the loss of many important
contracts in world competition. Their raw materials were
to a large extent the highly finished products of their sup-
pliers ; and if they were to extend or even fully to regain their

pre-war business abroad, considerable reductions would be
necessary in the price of those products, and. therefore, in

the cost of the whole range of processes through which they
were built up from the ba.?ic materials of coal and iron. How
these reductions were to be brought about in a perfectly fair

way he did not propose to discuss then, and would only say
he had no doubt whatever that they would be able to meet
the crisis if both employers and workers would be sure that
the necessary sacrifices w'ere distributed as fairly and equitably
as was humanly possible over all those concerned. The im-
mediate future must be an anxious time for every industry.

,\part from wages and all questions of internal organisation,
every industry had to-day to reckon with factors which were
essentially political, and therefore beyond its control, yet
which exercised a profound influence on the whole system of

international trade. They could, however, say this with con-
fidence, that whether a revival of trade came soon or late

—

and that it would come sooner or later no one could doubt

—

the electrical industry had an assured future, because it was
bound up with those improvements and economies in pro-

ductive organisation which they all, he thought, regarded as
a necessary element in the future prosperity of the world.
Mr. W. L. Hichens (deputy chairman) seconded the motion.
-A. shareholder pointed out that it was proposed to wind

np the United Electric Car Co., but in a previous report it

was stated that the works were well equipped and constituted
a very valuable asset to the company.
The chairman said the works still remained the property

of the company; it was only a winding up for better organisa-
tion.

The report was adopted.

The annual meeting was held on Friday
British Electric last at Winchester House, E.C. Mr. A. P.
Transformer Berry, who presided, first referred to the

Co., Ltd. death of Mr. F. J. Marchment, who had
been a dnector of the company for 15 years-

He said that the issued capital now stood at i'6'25,000. Sundry
creditors amounted to nearly £9.5.000 more than last year.
owing to the increased business done and being done. It was
proposed to add a further .£-3.000 to the depreciation reserve
account, makmg the total £;ii,y00. Ihe stock of materials
stood at more than double the tigui'e at which it stood in the
previous balance sheet. That asset had been valued by the
manager, as in past years, on a conservative basis. The
" work in jirogress " amounted to nearly double last year's
figure, and no profit had been taken into account on that work.
Sundry debtors stood at about £41,300 more than last year, and
they were all considered good, and since December 31st the
sum of £98,790 had been received on account of them. With
regard to the profit and loss account, general charges had in-
creased by about £1'2,000, while the gross profit had been in-
creased by about £-23.000 and the profit for the twelve months
had been increased from £4i5.038 to £70,-2tJ(J. The available
balance amounted to £80,790. The dividend on the ordmary
shares was at the same rate as for 1919. With regard to the
working for the current year, they started with 50 per cent,
more work in hand (money value), or 30 per cent, more in
horse-power than they had at the beginning of 1920. It would
interest original shareholders to note that in the last ten years
the company had made far more rapid progress than it did in
the first fifteen years of its life. In the last three years it

greatly extended its operations, and, had it not been for strike
and lock-out troubles, which lost them about one month's out-
put in one way or another, they would have shown still greater
progress. The year under review had been most difiicult. The
future was always difficult to foretell, but given the support of
all from whom they had hitherto had it. and whose interests
w-ere best served by giving it, they could look forward to full-

time employment and- a continued improvement in trading
results. It was essential in a business such as theirs to aim
high, and it was only by strong and united action that they
were able to keep so fully employed. Nothing, succeeded hke
success, and he had confidence that, as they were having to
reduce prices to secure work, they might rely on the necessary
increased eft'ort from their shops, even though they had, as
they should have, to pay wages more in accord 'with the
reduced cost of living. The next few years would test the
capacity of even the best captains of industry. It would be
most difficult to restart businesses that had stopped or speed
up the output of those which had slowed down. Their business
was, by reducing costs of production, to see their order sheet
kept well filled well ahead. He waa very disinclined to sup-
port any attack either upon the Government or Trade Unions,
for, although he believed that the art of governing was develop-
ing, there could be no doubt about the development of attack
upon government. There were, however, matters which those
of them who were responsible for the creation and develop-
ment of an industry would be glad to see handled differently,
or not handled at all by t'overunients and Trade Unions.
"Too many cooks spoil the broth " to-day, for Government
Departments and leaders of Trade L'nions were not in any way
naturally fitted to control industry. The men who invented,
designed, financed, and organised the manufacture and sale of
those British goods which the world wanted were the natural
leaders of industry. They were the creative force in the coun-
try, with a faculty for providing employment for their people.
It was those men, backed by investors, merchants and ex-
porters, who until recently made British trade predominant
throughout the world. The overlapping which resulted from
Governmental or Trade Union interference with industry had
produced most grievous results. The men at the head of Trade
Unions did not themselves even pretend that they were natur-
ally fitted to create or direct industry, and he never yet met
one who had ever been responsible for the building-up of an
industry. Their useful work lay in quite other directions, and
should be done w-ithout encouraging strife and class hatred,
which made the lot of all most difficult. Those who preached
" smashing " and " war " were either ignorant, ill-advised or
desirous of acquiring some " pieces " that they thought would
result from the smashing process. A civilisation that had
been built up here from the days of Stonehenge. i.e., some
4.000 years old. might be lightly destroyed, but could not
rapidly be changed for the better. Useful endeavour to benefit
the people of a country came rarely, if indeed ever, from those
who preached sedition, sti'ife and bitterness. It had been his
privilege to meet some of the leaders in science and industry,
both here and abroad, and he found in them no trace of envy,
hatred, malice, or any uncharitableness. Electrical science,

like others which were founded largely upon mathematical and
natural .sciences, had been developed to such lengths that it

was difficult, even for those of them who were specialists in

any particular lines, to keep ahead of their foreign competitors,
unless they were helped, rather than hindered, by their own
countrymen who benefited by their labours. He looked for-

ward to the time when the workers in an industry, such as

theirs, owned as shareholders a very considerable proportion of

the business in which they were engaged. They had made a
considerable start in that direction, and nearly 300 of those
whose daily work was in connection with the company were
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already shareholders. There was only one remedy for unem-
ployment and that was work, and reasonably long hours of
{jooU work cheerluUy done for a fair day's pay. 'Ihey them-
selves might well have had another quarter of a million s

worth 01 orders on their books had they been able by overtnue
or increased etlort to give more rea.suiiable delivery, .^s with
them, so with hundreds of nrms up and down the land, isot

only had orders passed never to return—those orders whicii
would have stood abroad as iiinglaud's advertisement to secure
work for them in the years to come—but actual orders had
been cancelled right and left, though he was glad to say not
with themselves, it was late to grieve over what might have
been—Jingiand's trade opportunity at the beginning of I'M)
was still a wonderful one. He maintained that even now Kng-
laud's opportunity was enormous, and there were signs that,

as ever, the people of this country would now tighten up them-
selves and take their work in hand with a view to making up
for lost time.

Mr. T. iiowe seconded the motion, which, after a short dis-

fus.sion of a congratulatory character, was carried.

After providing for all expenses, bad
River Plate debts, depreciation, and o per cent, deben-

Electricity Co., ture interest, 7 per cent, is recommended on
Ltd. the ordinary stock for the year, £'2U.01KJ

being put to general reserve, and ±'6,'J8'i

carried forward. The Financial Times states that after the
close of the year arrears.of amorti.siition due upon hve per cent.

obligations of the German Company, amounting to ±'1'2,30U,

were received. The greater part of arrears of interest for the
period from 1914-1919 has also been received, but there is still

m dispute a sum of over i'S.OuO in respect of interest in arrears.

The board has entered into contract with the Compania His-
pano-Americana de Electricidad, which is in process of taking
over all the assets in South America of the German Company,
under which the Compania Hispano has purchased from this
company and paid for £63,600 of the 5 per cent, obligations of
the German Company, and, as to the balance of ±'6((,00<J then
remaining, the company has agreed to accept the obligation
of the Spanish Company in place of the obligation of the
German Company.

The directors of the Societe Financiere
Belgian Invest' des Transports et d'Entreprises hidus-

ment Companies, trielles. of Brussels, dealing with the work-
ing of the supply works and tramways in

which the company is interested, record with satisfaction the
overcoming of the difficulties in connection with the supply of

coal. This had now become abundant, raw materials had
become cheaper, and freights lower, and Government restric-

tions and control were di.si|i|'.':ii im:j, tli.' mily difficulty now-
remaining being that of lalimii. I nJ.i tli.' . ncumstances the
situation of most of the uudci t;ikiii-,s ('\i«i icm-ed an improve-
ment in 1920. The net profits realised last year amounted to

4,143,000 fr., which allow of the payment of a dividend at
the rate of 1'2 per cent, on the ordinary shares, or 54 fr. free
of tax, and 40.45 fr. net on the founder shares.
The report of the Societe Generale Beige d'Entreprises

Electriqnes, which is an investment company, states that in
order to assist in meeting the .growing demand for power, a
further sum of over 10,000,000 fr. was invested in supply
undertakings during 1920. Electricity supply works represent
70.5 per cent, of the value of the company's securities in port-
folio, combined supply works and tramways 14.5 per cent.,
and tramways, purely and simply, 15 per cent. As to the
geographical distribution of the securitie.'-. it is mentioned that
42.5 per cent, of the investments apply to Belgium, Is per
cent, to France and her colonies. 17 per cent, to Italy, 10 per
cent, to Spain. 7 per cent, to the .Argentine Republic and Siam.
and 5.5 per cent, to Poland. Livonia, Hungary and Russia.
The gross profits in 1920 amounted to 4,933.000 fr., as com-
pared w'ith 2,903,000 fr. in the previous year. After deduct-
ing the financial charges, the sum of 1.634,000 fr. has been
written off for depreciation, particularly of Russian holdings,
and the net profits of 1.8'25,000 fr. permit of the payment of a
gross dividend of 35 fr. per share on the old shares, 22.50 fr.

on the shares fully paid up during the year, and 10.40 fr. on
the founder shares. ,

The Lloyd Dynamowerke A.G., of
German Bremen, proposes to pay out of net profits

Companies. of 513,000 marks a dividend at the rate of

8 per cent, for 1920, these figures comparing
w'ith 188,000 marks and 7 per cent, respectively in the pre-
ceding year.

The .Concordia Elektrizitats A.G., of Dusseldorf, intends to
pay a dividend at the rate of 15 per cent, out of net profits of
l.lll.OTO marks in 1920. comparing with 10 per cent, and 60,000
marks respectively in the preceding year.
The accounts of the Deutsche Kahchrrrhc A.G., of Berlin-

Lichtenberg, record net profits of 3,172,000 marks for 1920, as
against 1,.392.000 marks in 1919, the dividend rising from 15 per
cent, in 1919 to 17 per cent, last year. The directors state that
a liquidation of the English participation has not yet taken
place.

The Elekfrisitats Lieferungn (irsrllschoft. of Berlin, states
that the supply works in which the company is interested ex-
perienced an increasing demand, and the installation depart-
ments were adequately occupied in 1920. Out of the net profits
of 4.631,000 marks, a dividend has been declared at the rate of

14 per cent., as compared with 3.956,000 marks and 12 per cent,
respectively in 1919.

Ihe directors of the Kabclu-erk Duiahury, reporting on the
year J9:iO, state that it was diUicult to obtain now orders after
.Vpril and May, and even tlie acceptjpce ol delivery of com-
pleted manulactures was relused in some cases. Ihe net
pronto were I2,ya0,000 marks, as against 99(),Oi)0 marks, and
uie dividend and bonus represent 'Ja per cent., as in 1919.
Owing to the growing unceriamty of the economic conditions,
the prospects are not regarded as very favourable.

Ifie net prohts of the Sachseniferk, Licht mid Kraft A.G.,
of IJresden. are reported at 8,0/3,000 marks for }'JJ)), us against
2,215,000 marks in 1919. 'Ihe directors recommend the pay-
ment of a dividend at the rate of J6 per cent, on share capital
of 40,00(1,(100 marks, as compared with 20 per cent, on 9,000,000
marks m the previous year. It is now m (ended to make a
fresh issue of share capital for 15,000,000 marks.
The Ues. jur Elektrische l^ntcrnehninnyen, of Berlin, which

is an investment company in supply works and tramways and
manufacturing undertakings, earned net profits of 8,V70.0!JO
marks in 1920, including the balance forward, as contrasted
with 5,792,000 marks in 1919. It is proposed to pay a dividend
at the rate of 12 per cent, on share capital of 75,i.K.W,000 marks,
as against 8 per cent, in 1919.
Tha directors of the A.G. Mix nnd Genest {Telephone und

Tclegrapli Works), of Berhn, recommend a dividend at the rate
of 1.-) per cent, for 192(J as compared with V per cent, in 1919.
At the .^ame time it is proposed to increase the share capital
from 12.6110,000 marks to 2;5.200,000 marks. The net profits are
returned at 3.150,000 marks, as contrasted with 6-50.000 marks
in the previous year.

The report of Voigt £ Haeffner A.G., of Frankfort-on-Main.
states that the increased profits realised in 1920 were due to a
larger turnover and exchange profits on foreign business.
.\fter having made provision for depreciation, the accounts
show net profits of 12,920,000 marks, as compared with
1.660,1)00 marks in 1919, and a dividend has been declared at
the rate of 20 per cent., as against 18 per cent, in 1919.
The Hamburger Hochbahn A.G. reports net profits of

l..'^43,000 marks for 1920, as against 764.000 marks in the pre-
vious year. It is proposed to pay a dividend of 1 per cent, on
the B shares, as contrasted with i per cent, in 1919, and 2 per
cent, on the A shares, as against 1 J per cent. The rate on the
A shares will be increased to 5 per cent, by a payment of the
Hamburg State under its guarantee.
The directors of the Bergmann Elektrizitats Werke A.G., of

,

Berlin, report gross profits of 45,155,000 marks for 1920, as com-
pared with 22,162,000 marks in the previous year, the net
profits being 13.568.000 marks and 8,4S8,000 marks in the two
years resi>ectively. It is proposed to pay a dividend at the rate
iif 15 per cent., as against 12 per cent, in ]919, to devote
500,(H)l> marks to provident purposes as in the preceding year,
and carry forward 1,068,000 marks. The present share capital

of 8O,{0),OOO marks is now to be increased to 100.0110.000 marks.
The Ges. fur Elektrische Hoch und Vntergriindbahnen, of

Berlin, proposes to pay a dividend at the rate of oi per cent,

on the ordinary shares for 1920, being the same rate as in the
preceding year. Including the balance forward, the net profits

amounted to 4. .568,000 marks, as compared with 4. .542.000

marks. Fares were again increased, and the total receipts

nearly doubled, but the number of passengers carried fell ofl'

by 12,000,000, the average fare having risen from 26.06 pfennigs
ui 1919 to 58.27 pfennigs last year.

Para Telephone Co., Ltd.—The profit for the year was
AT2.718, phis ±x;.4-26 brought forward. The total dividend
di.stribution has been 10 per cent., free of tax. £8,605 is

being carried forward. Mr. T. M. Steuart, presiding at the
recent meeting, said that although the telephone subscribers
had increased during the year, the number was not so large

as anticipated owing to the abnormal conditions which ex-

isted in Para during the year. A considerable extension had
been made in the telephone system in order to incorporate
districts liithcrto outside the area of the telephone system.
The work was nearly completed, and the opening up of the

new districts would substantially add to the number of sub-

scribers.

Radio Corporation of America.—The balance sheet at

December 31.st. 1920, shows : Assets, cash and receivables.

$881,507; merchandise inventories, $689..516: investments in

Government and industrial bonds, $3,375,210; stocks of asso-

ciated companies. $5-50.385; plant and equipment. $8,901,675:

deferred charges. $606,669; patents and goodwill, contracts and
franchises, $10,107,982. Current liabilities are $1,883,227.

British L. M. Ericsson Manufacturing Co., Ltd.—The
annual meeting of this company was held on .April 29th. On
attendance, a representative of the Electrical Review was
informed that, exercising the power accorded by the Articles,

no members of the Press would be admitted.

Aster Engineering (1913) Co., Ltd.—Total distribution for

3920, 75 per eejit.. fre? of tax: ffi.OOO to reserve for bad debts;

£3.635 to depreciation: £40,573 carried forward .subject to

E.F-D. and Corporation Tax.

City ot Buenos Ayres Tramways (1904) Co., Ltd.—.A

dividend of Is. 3d. per share, less tax. for three months ending
March aist is announced.
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Brush Electrical Engineering Co., Ltd.—It is mentioned
Ib tlie report lor IDAl, lo which we referred briefly on p. 5(ji

of our last issue, that iUi.'i'iT was expended on capital

account during the year. ±'iOo,'il-l, part of the general
reserve fund existing on December 3ist, 1919, was capi-

tahsed and distributed to the holders of ordinary stock in

the proportion of £1 of new ordinary stocii for each Ml of

existing stock held. The whole of the ordinary stock was
then converted into £1 fully-paid ordinary shares at par. In
July. 19^0, an issue was maae of 339,5i".i ordinary sliares of

£1 each at par. Of this issue, which was not underwritten,
lilti.UTo shares were allotted in response to applications received.

'Ihe authorised share capital of the company is now ±'6UU,0UU

in ±'i ordinary shares, of which 4o8,al>J shares have been
allotted. The directors state that the business generally con-
tinues to develop satisfactorily. The new shop in course of

erection for the extended manufacture of Brush-Ljungstrom
turbo-generators has been delayed owing to difficulties in

obtainmg delivery of the steel work, but progress has been
more rapid of late, and work on the buildings is now active.

The demand for these machines and their accessories for

electric supply purposes has largely increased. Mr. J. E.
Spagnoletti resigned his seat on the board and Mr. C. Shirreff

hiltoii, a former director, was elected to lill the' vacancy.
Meeting : May 9th at 88, Kingsway, W.C. '2.

Johnson & Phillips, Ltd.—The directors report that the
profit for the year 19'iU on trading accounts, ifcc, after making
provision for bad and doubtful debts, and after charging to

revenue upwards of £'23,000 for maintenance of buildings,

plant, &c., amounted to £98,406, plus £63,795 brought forward.
After deducting the dividend paid April 30th. 1920. less tax,

£30,625, and a bonus of 1 per cent, on first mortgage debenture
stock, less tax, £512. the total is £131.064. There are deducted
remuneration of directors,' auditors' and trustees' fees, £1,511:
intei'est on debenture stock to December, 1920, £3,657; reserve

re debenture .sinking fund, £9,227; interest on second deben-
tures to December, 1920, £'J,.6W; depreciation on machinery
and plant, &c., £12,236; interest on loans, .£4,450; income tax
and excess profits duty, d624,312; loss on sale of 4 per cent,

funding loan, £2.776; leaving £"70,394. The directors recom-
mend a dividend at the rate of l'2i per cent, per annum, less

income tax, on the 437,500 ordinary shares, requiring £38,281,
leaving to be carried forward (subject to E.P.D. for 1920, and
Corporation Profits Tax) £43,113. Meeting held yesterday.

Thursday.

Bromley Electric Light & Power Co., Ltd.—Mr. F. E.
Gripper pre.-uled at the recent aimual meeting. He said that

the output for JOJl was the largest they had ever had; they
had also increased their maximum rate to lOd. These two
factors had increased their receipts by £7,607. but the work-
ing expenses had also greatly increased. The future prospects
were difficult to forecast owing to the strike atmosphere.
They hoped to get the benefit of substantial reductions iu

the cost of coal and other, materials. If strikes did not
materialise into anything serious, with normal business they
might look forward to maintaining the 6 per cent, dividend,
and, he hoped, increasing it, as under the present financial

conditions 6 per cent, could not be considered an adequate
return on ordinary share capital.

North of Scotland Electric Light & Power Co.—The direc-

tors report that the counectious in Montrose have increased
from 1,555 k\\ to 1,743 k\V; in Brechin, from 908 k\\ to

92.S k\\ , and in Inverness trom 2,088 k\V to 2,346 kW, making
a total of 5,017 kW in the three towns. After providing for

interest on debentures and loans amounting to £3.917, writing
ott' £2S4 from suspense account, and making provision for

income tax, amounting to £1,992, there remains a balance of

£7,529, plus £729 brought forward. A dividend at the rate

of li per cent, for the year, being the maximum allow'ed

under the Temporary Increase of Charges Act, is recommended
absorbing £625 ; £5,000 is tu bo placed to renewal reserve

account, £2,01X) to general re.serve account, and £634 is carried

forward.

London & Suburban Traction Co.—The revenue for 1920
totalli'd £51.961. After deducting administration and general
expen>es, debenture and loan interest, amount paid into sink-

ing fund for redemption of 5 per cent, debenture stock and
other expenses chargeable to revenue, and including £1,205
brought forward, there remains £2,098 to be carried forward.
Beneficial effect of increased fares was only felt by operating
companies during part of the year, while, on the other hand,
increased working expenses prevailed throughout the year.

IJuring 1920 £14,120 debenture stock was purchased and can-
celled, reducing amount outstandmg to £271,178.

—

Financial
Times.

Pernambuco Tramways & Power Co,—This company an-
nounces that the State Government of Pernambuco has granted
it, (lifer alia, the right to increase tramway fares subject to

the completion of the electrification of the 10 km. of steam
tramway and an extension of 6 km. of single track of the
suburban electric lines. In order to repay temporary loans,

to complete the tramways, and to extend the lighting and
power programmes, separate meetings of shareholders and
debenture holders are being held to-day to antborise the

creation of a prior hen mortgage for £650,000, after which it is

proposed in the near future to make a prior hen debenture
issue sufficient to provide £45U,UOO.

—

financial 1 imes.

Bristol Tramways & Carriage Co,, Ltd.—Revenue for

192U £920,775. an increase of Jt/2,tiy5. ihe worlsmg and
general expenses and renewals, however, amounted to

£908,885. in view of the abnormal conditions of the year, the
directors transferred £45,0U0 from the reserve fund, so that
with the E.P.D. repayable and the balance brought forward,
the balance at net revenue account is £90,225. Debenture
and other interest absorbs £37,497; preference dividend, 4 per
cent., subject to income tax, £14,000; dividends of 7 per cent.,

tree of tax, on the ordinary shares, £35,000 ; carrying forward
£3,728. The receipts of the tramways department increased
by £160,079, and those of the carriage department decreased
by £89,246. Passengers carried on the cars and motor 'buses
increased by 12,145,358 to 84,983.434. Increases of fares were
authorised as from July 15th, 1920, and February 1st, 1921.

Mr. C. Challenger has been elected a director.

Peterborough Electric Traction Co., Ltd.—According to

the Financial Times the directors recommend dividends of

18 per cent, on the preference shares for the three years ended
December. 1920; £768 to reserve; £3,000 to renewals; £6,132
repairs and maintenance; carried forward £932.

Companies to be Struck off the Register.—The followin.ij

are to be struck off the Register within three months unless
cause is shown to the contrary:

—

Electric Tramways of Ribeirao Preto Brazil, Ltd.
Midhurst and District Electric Supply Co., Ltd.

Bath Electric Tramways, Ltd.—.After providing for re-

pairs and renewals, debenture interest, and preference divi-

dend, £5,000 is put to contingencies and renewals account
and £2,305 carried forward.

Chiswick Electricity Supply Corporation, Ltd,—Dividend
for 1920, 8 per cent. j>er annum ; to depreciation reserve,

£6,.500; carried forward, £2,035.

STOCKS AND SHARES.

Tuesday Evening.

The Stock Exchange was closed for a long week-end, and this

had the effect of increasing the amount of business which had
to be dealt with on Tuesday (to-day), causing an appearance

of activity in various markets owing to the execution of

accumulated orders. The tone of the markets continues firm,

and the Budget as a factor is literally not mentioned. The
reduction of the Bank Hate to 6i per cent, caused surprise,

and a certain regret. It was hoped that the Bank would

either leave the rate at 7 per cent, or reduce it to 6 per cent.,

the halfway house being a most unusual halting-place with

the Bank minimum standing as high as it is to-day. It is

obvious, however, that the Court of Directors are being in-

iluenced strongly by the industrial position. From the mone-
tary point of view, there is no justification for holding the

Bate as high as it is to-day, and, were the coal-strike to

become settled, it would be followed immediately by a drop to

6 per cent, in the rate, with possibly the hint of a further

fall in the near future.

This consideration is doing more than anything else to keep
steady the prices of investment securities. People wdth money
are still chary of using it for speculative purposes. The ne\y

Central Electric Notes make a good illustration of the way in

which first-class investments are wanted, for the price has
risen to 3J premium. The City of London Electric 8 per cent,

second preference shares, which started off' at Is. discount

when dealings commenced, have already hardened to a shade
above the par price of 20s., and on the new ordinary there

is a premium of about Is. 3d. Other newcomers are expected
from electrical companies before long, although it may be
that the prospectuses will not be issued until after Whitsun.
The demand for electrical manufacturing .shares continues,

and is a feature of the industrial markets at the present time.

Electric Constructions are 9d. up at 17s. Metropolitan-'Vickers

preference rose 1/16 to 1 11/16 xd. Siemens went up to 24r.,

but returned to 22s. 6d. English Electrics, also ex dividend,

are better at 13s. 6d.. allowing for the deduction. Edisons
maintain their better position at 12s.

Telegraph manufacturing issues are equally strong. Cal-

lender's show- 1/16 gaio and Henley's |. The new Henley's
are harder at 27s. In the engineering group, Babeock & Wil-

cox have stiffened to 2^, nor has the continuance of the coal

stoppage caused any particular diminution of strength amongst
the iron and allied companies' shares. 'N'ickeri?. however, are

lower at 13.?. 3d.

Cable stocks have again hardened. Eastern ordinary re-

covered its dividend, and Globes, Eastern Extensions and
Westerns are all better on the week. The reason is to be
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found in the frequently-repeated statement of the attraction
which these stocks and shares offer to the investor, who
demands sound security and a net 6i per cent, return upon
his capital. At current prices, the average yield is but little

over 6 per cent.—equivalent to 8i per cent, gross, taking tax

at 6s. in the pound.
The upward movement which started last week in London

traction descriptions has made further progress. British Elec-
tric Traction ordinary is higher at 35J. London and Suburban
Traction preference have enjoyed a little activity at the iur

proved price of 6s. 6d., and the ordinary are a trifle firmer at

'2s. 9d. Even London United IVamways shares came into the
sunlight and changed hands at 4id. The tube railways are
unchanged, Underground Incomes being 71i, and the A shares
6s. Districts, however, picked up to 15J and Metropolitans
to 26, both being a point higher.

MetropoUtan Electric Supply ordinary are J up at Sf. City
Lights, at 23s. 9d., have regained the decline which occurred
on publication of the prospectus oifering new ordinary and
preference.

Mexicans are better in several cases. The first mortgage
bonds of the Tramways have risen 2 to 42, and Mexican Light
and Power Firsts are IJ better at 68^. Pernambuco Trams
have given way on the issue of the report. Other foreign

traction descripflous are not getting much notice. Marconi's
touched 2 11/16 buyers; then came back to 21. Marconi
Marines are a better market at 28s. 3d. Radio Corporations
remain at 9s. 6d. for the Common and lis. 6d. for the pre-

ferred. Rubber shares are depres,sed on the price of the raw
produce sinking to 9Jd. per lb., the lowest price touched for

many years, and comparing with 12s. 9d. per lb. in 1910, \\hen

the rubber boom culminated.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies.

Dividend Price
^ •

^ Ma? 3,

1919. 1990. 19iil. Biseorfall
Brompton Ordinary 12 12 6
Charing Cross Ordinary .,78 3^ —

do. do. do. 4JPref... 4) 4J !J —
Chelsea 4 6 3J

—
City of London 13 14 lt\ +6d.

do. do. 6per cent. Pref... 8 6 17/- —
County of London ... ..88 7| —

do. do. 6 per cent. Pref. ., 6 6 8 —
Kensington Ordinary .... 7 9 4J

—
London Electric 2J 2J 1 —

do. do. 6 per cent. Pref . . 6 6 2| —
Metropolitan.. .. ..6 7 83 + J

do. 4i per cent. Pref. ,. <* 4J Sj',. —
St. James' and Pall Mall . . .. 12 12 6 —
South London .... 6 7 2i —
South Metropolitan Pref 7 7 15/9 —
Westminster Ordinary .... 10 10 6J

—
Telegraphs and Telephones.

1918 1919

Anglo. Am. Tel. Pref 6 6 78* —
do. Def 83/6 IJ 15| —

Chile Telephone 8 B 5J —
Cuba Sub. Ord 7 7 7J —
Eastern Extension 10 10 16^ -^ J

Eastern Tel. Ord 8 10 1614 —
Globe Tel. and T. Ord 8 10 16J +i

do. do. Pref 6 6 9 —
Great Northern Tel 22 29 223 +3
Indo-European 13 10 30xd + Ig

Marconi 25 25 2| + i
Oriental Telephone Ord 10 12 2i — i\
United R. Plate Tel 8 8 Si —
West India and Panama . . . . 1/3 Nil ,% —
Western Telesraph 8 10 16J -h |

Home Rails.

1919 1920

Central London Ord. Assented . . 4 4 44A —
Metropolitan li H 26 -H

do. District .. Nil Nil IBJ +1
Undereround Electric Ordinary .. Nil Nil 2 —

do. do. "A" .. Nil Nil ei- —
do. do. Income . . 4 2 71^ —

Foreign Trams, &c.

1918 1919

Anglo-Arg. Trams, First Pref. . . Nil PJ 28 —
do. do. 2nd Pref. . . Nil Nil 3 —
do. do. 5 % Deb. ..56 69^ —

Brazil Tractions Nil Nil 31 —

<

British Columbia Elec. Rly. Pfce. 5 fi 65 —
do. do. Preferred 24 6 64^ —
do. do. Deferred Nil 8 51* —
do. do. Deb. . . 4t 4} 68* —

Mexico "Trams 5 per cent. Bonds . . Nil Nil 42 +2
do. 6 per cent. Bonds.. Nil Nil 93* -H

Mexican Light Common .. .. Nil Nil 11* —
do. Pref Nil Nil 18 —
do. 1st Bonds.. Nil Nil 69* -HJ

Mancfacturino Companies.

Babcock & Wilcox 16 16 2* + J
British Aluminium Ord 10 10 16/3 —
British Insulated Ord 19* 15 1ft

—
CaUenders 25 16 1* + -^^

6!) Pref 6* 6* 17/6 —
Crompton Ord 10 10 )5/- —
Edison-Swan 10 10 12/- —

do. do. 5 per cent. Deb. ..65 70 —
Electric Construction .. .. 10 10 17/- -*-9d.

English Electric — 8 13/6xd +6d.
Do. Pref — 6 14/- —

Gen. Elec. Pref 6* 6* 19/- —
do. Ord 10 10 24/6

Henley 96 16 l^s + i

do. 4* Pref 4* 4* Si —
India-Rubber 10 10 i

—
Met.-Vjckers Pref — 8 lijxd -f ,5

Siemens Ord. 10 10 lixd —
Telegraph Con 20 20 20 —

• DiTidendB paid free o( Income Tax,

— £10
10 6 6
7 16 fi

9 12
11 16
7 12
10 9 10
7 10
10 18 2

7 10
10 18 9
in 7 4

7 7
10
9 2 10
8 17 10
9 15 2

*5 13
6 10 8
Nil.

9 1 10
*8 14

•11 17 6

18 6 8

7 9 10
11 16 4
11 17
8 11 6
6 16 10

•8 8 6

MARKET QUOTATIONS.
It should be remembered, in making use of the figures appearing
In the followinfr list, that in some cases the prices are only Reneral,
and they may vary according to quantities and other circumstances.

Tuesday, May 3rcl.
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THE INDUSTRIAL SITUATION IN SWEDEN.

As a growing manufacturing country—one of those non-
belligerent countries which were cuiuiielled to develop their

industrial resources owing to the exigencies of the war

—

Sweden clauns a prominent position, and for this reason the

report by Mr. H. Kershaw, Commercial Secretary to H.M.
Legation at Stockholm, on the commercial and industrial

situation of Sweden at the close of iUA), has been issued at

an appropriate moment.
The report states, in its general review, that iu the course

of years many industries have l>eeu brought to a high standard
*
of efhcieucy, including the manufacture of ball bearings,

telephones, and many other electrical apphances. 1 hough
the war did nothing to retard the progress of these and other

industries, the phenomenal advances in manufacturing and
engiueering accomplished through the force of circumstances
in belligerent countries are said to make it incumbent upon
Swedish engineers to exercise their maximum efforts iu order

to keep pace with the abnormally rapid developments which
took 'place during the war. As to the high costs of produc-

tion which prevailed in Sweden in the past two years, tlie

' report attributes this partly to the dearness of coal. When
tlie latter rose to about 150 to 160 kr. per ton, manufacturers
began to feel the injurious effects of the costs of production.

As a result of these adverse factors many suggestions were
made in responsihle quarters to press forward the scliemes

for the more extensive utilisation of the waterfalls for the

provision of electrical energy for lighting and power purposes

on a commercial basis. Now, however, that the price of coal

has fallen to about 70 kr. per ton. the report remarks that

it remains to be seen whether these schemes will command
the same enthusiasm. To this statement may be added the

fact that owing to the situation of the State hnances and the

great expenditure now necessary for the establishment of

hydro-electric works, the HydroElectric Depaitment is re-

stricting the amount of the extension work being carried out

at existing works and in connection with proposed new hydro-

electric works.

British and German Travellers in Sweden.—Coining to

consider the problem of British trade w'ith Sw-eden, the Com-
mercial Secretary states that the time has arrived when
British manufacturers and exporters must seriously consider

the methods of conducting their agencies in Sweden. As lie

says, an enormous amount of trade has been, and is still,

being lost to British manufacturers for no other reason than

that many Swedisli traders are placed in the position of being

required to carry on their British import business through

agents domiciled in other Scandinavian countries, which was
originally due to the existence of well-e.stablished and strong

financial houses in these other countries. These reasons,

ho\\ever, no longer hold good. During recent years there

has arisen in Sweden a large number of very experienced

import and export merchants who.se busine.ss is w'ell supported

by the great banks, which lend their aid not only by credit

advances, but also give daily advice on market and monetary
conditions. It is true to say, therefore, that a feeling of re-

sentment has gained ground in Sweden towards the prevailing

custom, which often compels the Swedes to carry on British

import trade through the medium of travellers from other

parts of Scandinavia who visit the country periodically.

.•Vs a consequence of the rapid growth of harbour facilities

at (iothenburg, Stockholm, and Malmo, together with the

establishment of free ports and warehouses, supported by a

rapidly increasing mercantile marine, a gradual and organic

change is taking place in Sweden, so that in the course of

time the country will have to be reckoned with seriously in

merchant trading, whether directly with Sweden itseh or

indirectly with the States in the Baltic.

In emphasising the fact that the present is an appropriate

time for taking the matter into consideration in all its

bearings, the report says that German travellers are visiting

the country in large numbers, and many applications are

being received from German firms for agents in Sweden.
Briti.sh travellers are urged to discontinue the habit of con-

fining their visits to a few of the large towns such as Stock-

holm. Gothenburg, Malmo, and Norrkoping. and missing, on
the ground that it entails too much trouble, the considerable

number of small towns where a very thriving business is

to be done. At the .same time, it is admitted that British

travellers are now visiting Sweden in increasing numbers,
although not to a sufficient extent, in view of the large

amount of trade which is declared to await enterprising firms.

The Protection of Industries.—During the second half of

the year, according to the report, perhaps the most important
agitation ventilated publicly related to energetic demands on
the part of industrial representatives for the imposition of

import duties on those chisses of manufactures which form
some of the staple industries in Sweden. In order to uiider-

sL-ind the real meaning of this movement the report mentions
that many industries originated during the war, and a number
developed their operations and carried on a thriving business
owing to the practical cessation of imports. Money was
plentiful, and consequently prices reached a high level, and
it was easy to carry on manufacturing owing to the almost
complete absence of competition

A reversal of these factors, however, took place in 19'20, and
in consequence of the very low rate of German exchange,
and iu conflict with outside competition, many important
Swedish industries were faced with serious problems, which
were still more accentuated by the high scale of wages.
I'uder the circumstances a comprehensive case for additional

protection was submitted to the Government by the Federation
of Swedish Industries. The principal industries affected are

iron and .steel, textiles, glass, boots and shoes, fui-niture, and
certain branches of the electrical industry.

In spite of the strong case put forward by the representa-
tive associations, both the Swedish Board of Trade and the

Economic Council, which were invited to express an opinion
on the question, decided against an all-round raising of the
Customs duties and import prohibitions. The utmost they
found It possible to recommend, compatible with the general

economic conditions, was the imposition of provisional in-

creases in the duties in isolation cases where very urgent
reasons existed in connection with certain distressed industries

which it was in the national interest to maintain. The report

states that the answer of the authorities to these requests for

\igorous protective measures—suggested trebling of the import
duties—is not surprising.

It is. however, important to note that the Government
had not given an answer by the end of last year, and has
not done so down to the present time. What the Government
did. after hearing the views of the Swedish Board of Trade,
which by no means is the equivalent of the Engli.sh Board
of Trade, was to appoint a committee to consider the w-hole

question. The committee held various meetings, and then
hold conferences with the representatives of various industries

which it is necessary to maintain in the national interest,

subsequently settling down to the drawing up of their con-

clusions, which were published by the Ministry for Commerce
at the beginning of April of the present year. There is no
report; the members of the committee have merely stated

their individual views; three members are against any increase

iu the duties, while the others are divided as between a
partial and a general increase in the duties. Now the Govern-
ment has to determine its attitude on the problem or, in

otlier Words, to give its answer to the petitioning industries.

Dealing with industry and trade in detail, the report re-

marks that the national industries had to face considerable

difficulties during the year. Manufacturers not only had to

fight competition, but at the same time they were unable
to ol)tain capital or realise funds at a time of considerable

stress owing to the stringent credit conditions and the
shortage of money. On the one hand, the importation of

large quantities of goods from Germany and from other

countries also having a depreciated currency naturally reduced
very largely the market for Swedish goods; and on the other,

it was impossible to reduce the enhanced costs of production

owing to the high rates of wages and the operation of the

eight-hour day.

Iron and Stkel.—Leaving on one side timber and wood
jiulp and paper, the report approaches the iron and steel

industry, which is stated to have experienced a temporary
iiiiprovement in the early months of the year, but the pro-

ductiou is still far below the average output in previous normal
years. .As statistics of production and of the number of blast

furnaces and steel furnaces in operation have already been
issued by the Swedish Iron and Steel Association for the

wliole of last year, it is unnecessary to refer to the figures

given in the report for the first nine months of 19'20.

On the whole, iron and steel manufacturers were able to

maintain their position in the export markets surprisingly

well, but considerable difficulty was experienced in the home
market, owing to the large imports of semi-finished and of

manufactured iron and steel products, of which steel rails

represented a large proportion. Generally speaking, the iron

and steel industry at present is in a difficult situation, and
many works have been compelled, in order to keep in opera-

tion, to sell at prices almost below the costs of production.

The two factors of decreasing demand and falling sale prices,

together with the severe competition from Germany, are the

cau.ses of the existing state of affairs; and it was for these

reasons that the Iron and Steel Association made urgent

representations for the introduction of protective measures.

. Electric Tr.4ction and Wireless Stations.—After dealing

with the textile and other industries, the report proceeds to

refer to the State railways. It is mentioned that a Bill was
introduced into Parliament asking for the allocation of

'2().0(X1,000 kr. out of the 19-22 funds as an instalment towards

the electrification of the railway Ijetween Stockholm and
Gothenburg, the total expenditure of which is estimated at

7.5,000,000 kr. In this connection it is stated that a number
of electric locomotives has already been ordered by the State

railway authorities. Similar assertions were made some time

ago in .the Swedi.sh newspapers, hut no firm has hitherto

admitted having received the order. The accuracy of the

statement is, moreover, questioned by the fact that, as the

report says, "there is some doubt at present as to whether
the direct current or the single phase, alternating current

system should be adopted. The alternating current system

had been previously decided -upon, but the head engineers
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now .ippcar liisposicil to alter their opinion." It is, however,
not iiK'iitioncil that tlio change of opinion is due to the
knowledf,'!' (,'aineii by the Swedish State railway engineers of

the working of the dircet current system in the L'nited States
on the occasion of the visit whicll they paid to that country
sojne months ago.

Wireless telegraphy follows .shipping, shipliwilding, free

ports, and warehouses, and the suggested train ferry between
Sweden and England. The chief public stations are at Vax-
holm. Karlskrona, Tingstade, and tloth<'nlun'g. An att<^mpt
to establish wireless communication (spark .system) between
SuediMi and Italy was made in the night of .\ugust 2Gtli-'27th,

I'J'itl. 'I'he cxix'rinient was completely successful. un<l messages
were excliangcd directly between the Swedish .station at
Karlborg and the San i'aulo station in Kome. A proposal is

now iiiuler consideration for the construction of a new high
power station at Falkenberg on the West Coast, for direct

communication with America, which is cxpect.ed to be one
of the largest stations in the world.

Water Powek and Electkikication.—The electrical manu-
facturing industry is entii'ely ignored by the report, but under
the heading of water power and electrification—the latter
term is used by the Swedes also to designate electric supply
schemes for agricultural districts—it is stat-ed to lie estimated
that the available water power at '' industrial mean water

"

(about nine months of the year) totals (1,7(1*1.000 h.p., the
development of which has seriously engaged the attention
of the Government and of manufacturers diu'ing the past few
years. Tlie difficulty experienced in procuring coal anu the
very high prices which had to be paid for this fuel have
created an enormous incentive to progress in electrification
schemes.
Another important aspect is the electrochemical industry.

which is growing year by year. The mdustry already exports
considerable quantities of calinim carbide, nilrt)linie, chlorates

and perch loratvs. sulphate of sodium, and chloride of lime;

and among electrometallurgical products arc mentioned electro

pig iron, electro steel, ferro-.silicon, ferro-manganese, zinc,

and lead.

Some of the largest power stations are at Trollhattan,

which is equipped with .13 turbo-generators, each of f l.oOO h.p.

and developing a total of J04,000 kW. The large station at

I'orjus is built underground as a protection against frost, and
llu' power is dLstributed to the Jvu'una and Mahusberg mines
ol the Llrange.sberg Co.. and is also employed tor the working
of the electric railway between Uellivare and the Kiksgransen
(Norwegian frontier).

At present only about 30 per cent, of the cultivated area
of Sweden is electrified, and with a view to increasing the
number of power stations the Uovernment granted to the
" Electric Power Construction Loan Fund ' the sum of

3,500,000 kr. in J91«-19. l)ut it appears that the applications

for loans received by the administrators of the fund exceeded,

17,000.000 kr. The Government made a further grant of

3,500,000 kr. to the fund in lO'iO, and a still further amount
of 1,500,01X1 kr. has beeli earmarked for J921. The authorities

are petitioning for larger grants inasmuch as it has not been
possible down to the present to grant more than one-third
of the applications under the scheme.
The total production of energy at the State power stations

in liViO amounted to 71l»,(HHt.00(J kWh. as compared with
()85. (10(1. (Kill kWli in the previous year; and the total income
derived from all the geuer-ating stations was 15,07t>.(.KJ(.t kr.

last year, as contrasted with I'2.370,000 kr. in 1919.

.\ discussion of labour and social questions, statistics of

imports and exports, &c., bring the report to a conclusion.

MAGNETOS FOR INTERNAL-COMBUSTION ENGINES.

By A. E. WATSON, A.M.I.E.E.

(Ahstntrt of paper read before the Institution of Electrical ENdiNEKiis.'

The function of a magneto is to supply at perfectly regular
intervals a sudden electrical impulse m the lorin ot a spark
between a pair of points in the engine cylinder usually anout
0.5 mm. apart which are, at the moment when the spark is

required, surrounded by gas at a pressure which may reach as
high as or 7 atmospheres. It is agreed that, with any of the
gaseous mixtures met with in practice, provided a spark is pro-
duced between the plug points, ignition is bound to occur.
The characteristics of sparking plugs indicate that, in order

t<j ensure satisfactory starting, the magneto must give a peak
voltage of lO.(XX) volts when the engine is turned hy hand or
by the electric starter. This speed may be taken as being
approximately 1(J0 r.p.m. on the engine in the ca.se of motor
cars of small and moderate sizes. It is much less in the case
of lorry and tractor engines where self-starters are not fitted.

Typical ,s|i.'i.'.l/ Voltage curves are .^Imwii in fig. 1. The upper
limit ul ,-|MV(l I- vi'ry larely encouiitcicd, .xcept in the case of
a<'roplaiii- .n^^iiiiSj when with suiiic i uimlrr arrangements the
normal speed ot a two-spark magneto may be 2s times engine
speed. The conditions as regards voltage required are usually
less severe in such a case than at low speeds, as the tempera-
ture is considerably higher, and at extreme .speeds the gas
pre.ssure in the cylinders is reduced, due to throttling in the
induction system. A figure of 8,000 volts is certainly an out-
side one. even for high-compressioii (iiLiiiirs \miIi ucll-d.'.-iigned

induction systems, and 5,000 to Ii.ikki \,ilts is :i hm-ic usual
figure. On the other hand, adver.-^c coiiditiDns due to pilug

leakage are generally more likely to occur at high speeds than'
at low ones.

Adver.se conditions due to leakage may be due to various
cau.ses, all but one of which are effective at starting when
everything is cold and when the magneto running slowly pro-
duces a comparatively feeble spark. Leakage through the body
of the insulator of the plug itself is generally only evident
wdien the insulation of the plug has been heated. Some porce-
lains show a well-marked leakage at quite low temperatures,
but mica shows practically nothing up to 500 deg. C. With
satisfactory sparking plugs a temperature sufficient to render
the insulation conducting will certainly be .sufficient to caiise

trouble to develop through pre-ignition, befoie any failure
would arise due to electrical leakage. The spark discharge con-
sists of two portions, first a capacity spark in which the energy
stored in the capacity of the leads, terminals. &c., discharges
practically instantaneously across the gap, and following upon
this a flame-like spark or arc, the duration of which is con-
trolled by the electrical constants of the machine. The total

energy in the discharge does not strictly represent the capa-
bility of a magneto for dealing with a leaky circuit. Clearly
this is more a function of the maximum current which the
magneto can supply than of the total spark energy, the con-
dition being that the machine shall furnish the leakage cur-

rent of the system at the same time that it charges all the
terminal capacity up to the sparking voltage, k machine giving

a .small current lasting for a Jong tune will be much less suit-

able for this purpose than one giving a heavy current for a
shorter period, even though the total energy may be greater.

Direct measurement of the current which the magneto can
yield is difficult. The simplest and most satisfactory method
of comparing different machines is by shunting then- terminals
with a high resistance in parallel with a spark-gap. The value

of the resistance necessary to .stop sparking is then employed
as a criterion of the capability of the machine for dealing with
a leaky circuit. Such a test is generally called a " utihty
test," and the resistance required to quench the spark is the
" utility " of the magneto.
Fig. 2 gives a .series of utility figures obtained on various

types of magnetos, the majority of which gave satisfactory ser-

vice, showing that in many ca.ses the machine had a very large

margin to .spare over what was actually required of it. The
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to the importance of the shape of the b h loop and its effect

upon the energy which can be storeil. It is shown that the
most important property of the magnet is the maximum value
of B H and that the value of B H and the curve connecting a h
and H are, therefore, important criteria in the choice of a per-
manent magnet.

I'ntil a year ago the range of magnetic properties of avail-

able steels was somewhat restricted. Great use is made in
America of chromium steels which, although not quite equal to
tungsten, give results considerably better than the plain carbon
steels. A good chromium steel magnet will give a (b e)niax.
of from '24(1,000 to 2.50,U(KI, against a corresponding hgure for
tungsten of from '280,000 to 300.(K10, while a plain o.nrbon steel
will not usually exceed '2(10,000. These .steels were alsn used in
.Germany during the war, when tungsten was iimilifjinable in
that country. During the last 1"2 months, howevei', the range
of steels available has been enormously extended by the intro-
duction of the new cobalt steels. From these steels, which con-
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THE INDUSTRIAL APPLICATION OF
VARIABLE-SPEED MOTORS.

Bv Dn. S. PAP.KEii SMITH.

{Abstract of lecture deliuered at the Wkstern Centue of the
Institution ok Electrical Engineers.)

The forty-first ordinary meeting of the Western Coiitiv

of the Institution of Electrical Engineers was held at

Swansea on April -Ith, when a large audience assembled to

hear Dr. S. Parker Smith lecture on " The Industrial Applica-
tion of Variable-Speed Motors."
The Lecturer approached the subject from the point of

view of the designer, and in the course of a comprehensive
and interesting discourse, stated that series-parallel sets were
economical but expensive; resistance control was suitable only
for starting, and was very uneconomical, but held control was
simple and economical. In Greedy 's mgomous device the
number of poles was changed by changing the number of
phases. The lecturer deplored the lack of encouragement
given to Bnti.sh manufacturers in their endeavour to procliice
variable speed motors— they were almost driven abroad to
get a suitable number of steps in speed. He desired British
lirms to lead not to follow. A.c. comuuitating motors were
ahiKwt solely built by Continental hrms, and the British
Thomson-Houston Oo. was practically the only firm in this
country supplying that type of machine. It would be very
mi.sleailing to .^ay that those motors could be built for any
desired power and sijeed range. The three-phase commutator
was the latest production in electrical engineering, but it had
more limitations than the one-phase commutating motor. The
chief limitation was that due to the pulsating flux. With
the d.c. motor two speeds were obtained with series-parallel
control, and speed was increased slightly by weakening the
field. In the a.c. one-phase motor .si.\ speeds were obtained
with no trouble at all. It was more difficult to overcome
the pulsating tiux in the three-pha.se- than in the one-phase
machine. A perfectly satisfactory job was made from about
zero to four times synchronous speed. It was perfectly satis-
factory for all continental railways witli the exception of
French ones, which preferred to use d.c. ; in Italy three-phase
was used. By imposing cascade commutating motors on
induction motors not only were all the charpcteristics obtained
that were obtained with d.c. commutating motors, but a wider
range of speed control was obtained by varying the voltage—that applied to motors with seKes characteristics. Some
years ago a paper was read before the Institution of Civil
Engineers by Mr. LI. B. Atkinson, in which means were
shown of obtaining a shunt characteristic with an a.c. com-
mutator, and also means for varying the speed. Mr. Atkin-
son's methods had been developed, not in this country but
in Germany. In future there would be demands for speed
control without converting to d.c, but the devices must be
simple. Co-operation between the user and the maker was
absolutely necessary—it was not the policy of makers to
build machines for orders as an experiment unless it was
done by agreement; makers should be encouraged to liuild

experimental machines in conjunction with tlie u.sers. and
a cordial and friendly arrangement should be made that a
certain system would be tried for obtaining a desired re.sult.

He considered if that were done there would not be nearly
the trouble and difficulty experienced in the past. W here
a hard and fast specification was given it Was usually accom-
panied by stringent guarantees, which w-ere prol)abl"y neces-
sary under past conditions, but which tended to kill experi-
mental "work. If they were to develop on the lines suggested
and to lead instead of follow, they must have co-operation
in that direction.

Principal Sibley (Swansea University) urged that the In-
stitution might allow more than one meeting a session at
Swansea, and also alluded to the engineering course at the
Swansea College and the lectures which were to be given by
Mr. .1. W. Burr, the borough electrical engineer of Swansea.

Prof. Bacon (Swansea College) commented on the fact that
the lecturer was a man who had the courage of his con-
victions. It was good to know that a man of his calibre was
in charge of heavy engineering at South Kensington. Pie
agreed with Dr. Smith's opening remark that the life of
the Institution was in its provincial Centres, and those Centres
served up a much more appetising bill of fare than that
obtainable in liondon.

Mr. J. W. Burr (Swansea) explained tliat lie jiad offered to
lecture to the Swansea L^niversity. Municipal supply en-
gineers realised that induction and synchronous motors were
not suitable for all purposes; they also realised that it was
necessary in most places to install rotary converters, &c.
Supply authorities had no objection to a man wastinc " juice

"

if he wanted to. With regard to power factor, that was a
IKjint which all station engineers had to tackle. They reali.serl

that consumers taking current at 0.6 power factor were in
effect using a 1.000-kW generator to give 600 kW, and to
adjust them 400 kW had to be added to capital charges; that
not only applied to generation, but also to transformation,
distribution, and transmission losses, and it behoved them as
engineers to improve their power factor.

Mr. A. Ellis (Cardiff) taid he could lay claim to being
one of three of Sir Charles Parsons's first pupils, and had Sir
Charles given up hoix: of developmg his turbine as the British
manufacturer had given up the variable speed motor, the
electrical and the shipping industries would not have been in
the position they occupied to-day. He agreed with Dr. Smith
that instead oi' leading they were following, and tliouum n
very desirable that supply engineers should extend to manu-
facturers that co-opeiation which w'as necessary to bring
:il>ont desired results.

Prof. Isaacs pointed out that the induction motor, had
many advantages of which the absence of a commutator wa.s
held to be the greatest. It was a fact that to-day many mill.-,

were being driven at uneconomic speeds because inductiuu
motors were installed. Dr. Smith had shown them the way
to get over that diliiculty. He indicated that they were on
the wrong track, and that the development of the jiiilyphase

commutator motor must be improved. There was a scarcity
of literature in England on that matter, and at scarcely aii\

university would be found an example of a polyphast.! com
mutator motor. Perhaps the representatives of manufactuivi>
would bear those points in mind.
Mr. Jenkins (Metropolitan-Vickers Co.) said th.it the cnin

mutator motor at hrst sight appeared very simple, in eon
nection witli the lecturer's remarks that German mauiifai-
tureis were more ready to develop than British manufai-tuiers.
it should be recalled why they were able to d(j that. In

(leriuaiiy there were practically only three nianufactiiriu-
comiJanies; jirices were fixed, and nothing was sold iiiidei

a fixed minimum, and in that way prices ol plant in (leruian\
were kept up to a level to enable them to develop at home
and take the export markets. Considerable assistance waft
derived by manufacturers from industrial banks, and before
the English manufacturer could develop similarly, he must
have corresponding facilities; he considered the time was
ripe for such a policy to be considei-ed by Great Britain. The
lecturer had inferentially stated that the German was a siijier-

engineer. His (Mr. .Jenkins's) exiwrience w'as different. He
considered the plant turned out by the A.E.G. in no way
compared with similar plant turned out by English firms.

Mr. Smith (Student, Swansea University) was very glad

to have the opportunity of saying how much students appre-
ciated this form of lecture. It was of very special value inas-

much as Dr. Smith had treated the broad aspect of the
subject.

Dr. S. P. Smith, in reply, said he would like to remove
the rather wrong inipi'<'Ssion he might have given that be was
"cracking up" German engineers. Me did not think any
firm had done better than the Oerlikon in building the vari

able-speed motor, and he believed that was a genuine Swi,-^

firm. Where Germans had beaten them was in theory, not in

practice. If the larger engineering interests would only pay
more attention to developing and look ahead, the user would
go on increasing his demand ; 1 ,.51X1 volts had Ix'eu adopted
for the electrification of railways in Great Britain. Suiiiiosiii;.'

single-phase had oeen advocated, to which firm would they

have turned in this country for the single-phase equipment?
When the Swiss decided to continue w'ith single phase, what
they said was :

" We are accustomed to single phase, our

manufacturers are accustomed to it." Therefore, they decided

without hesitation on the single-phase system. Plad the re-

verse been the case, they w'ould have gone out of the country

for their electrical equipment. Much as he dishked flywheel

.sets, he had to regard them at the moment as makeshifts, and
he hoped that opinion would prove true; he hoped the day
would come when they would manage without flywheel sets.

Tremendous advance had been made in foreign countries, and
in Switzerland the valley stations were linked up with the

hill stations. They should forge ahead with the electrification

of railways; the present methods, however, were too cumber-
some.
The Chairman (Mr. A. J. Newman. Bristol) said that the

suggestion of having two meetings in Swansea would be con-

sidered by the committee, but funds did not go so far as they

once used to. Tlie Western Centre had a fairly ambitious
programme, and although the area was extensive it was at

the same time sparse. 'There w'ere no nuclei outside Bristol.

Cardiff, and Swansea, but the committee would give every

consideration to the wishes expressed.

Dutch Mannfactnring Conditions.—The report for 1920
of till' N. V. Ibizeiiieijer. of Heiigelo. Holland, states that the

(lilhciilties of obtaining raw materials arising from the war
gradually disappeared in 1920, and it was possible to increase'

manufacturing to a level corresponding with requirement.^-

.At the end of the year the general depression caused a decline

in the orders coming to hand, although the new- year started

with a good stock of orders on hand. During the first quarter

of 1921 the value of the deliveries was greater than in the

equivalent period jn 1920, but the amount of new bu.siriess

bjoked showed a diminution. Foreign competition was being
experienced, and on the other hand customers were only buy-
ing for immediate requirements. The net profits earned in

1920 amounted to 129.000 florins, permitting of the payment of

a dividend at the rate of 11 per cent, on the ordinary shares

and 61 per cent, on the cumulative preference shares.
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THE UNDERGROUND RAILWAY TRAINING

SCHOOL.

especially the grade of moturmau, because apart from the
higher pay which the position carries, drivers do not have
to coroe in cgufact with the travelling public,

Until about 14 mouths ago new members of the staff of the
Loudou uudfit^ruimd electric I'aihvays were trained under
the tuition of uidnidual instructors, but the system proved
to br not all that might be desired. A school was, therefore,

brought into being for the purpose of centralisiug the engage-
ment of all new staff' for the traffic departments of the various
railways, and to provide demonstration equipment for the
training of the staff'.

The school, an opportunity to visit which presented itself

last week, through the instrumentality of the London Electric
Railway Co., was oi^eued on February 4th. I'J'iU. and is

focatcd at the Lambeth (North) station on tlie Bakerloo Kail-

way, the aci-ommodation provided comprising office facilities

for the principal, a lecture room, bookiug office school, motor
equipment room, medical officer's room, and a kinenia hall,

aJl fully equipped.
- The accompanying illustrations are twn views of the in-

terior of the motor equipment room wherein is installed a

complete full-size motor car equipment of the type used on
the District Railway. Full electrical and air pressures are

THE INSTITUTE OF PHYSICS.

Inaugukai, Meeting.

The inaugural meeting of the recently-formed Institute of

Physics was held in the Hall of the Institution of Civil En-
gineers on April 37th. Sir Eich.aru Clazebkook, K.C.B.,

P.R.S. (president), who occupied the chair, briefly outlined

the history of the movement for the formation of an institute

for physicists, and thanked those who hud given so much
time to the institute, which had commenced with every expec-
tation of success. Sir Richard then "dwelt upon the" aiiiis "and
objects of the organisation which, briefly, were to bring
together workers in the held of physics, both as regards pure
research and industrial applications, and to raise the intel-

lectual status of the profession by the grant of diplomas to

fully-qualified physicists.

Sir J. J. Thomson, O.M., F.R.S., then spoke. He said his
informal remarks would not deserve the title of " address "

—

the term used by the president. He welcomed the formation
of the Institute, and said that already 300 members had
Joined, but the total membership would soon reach thousands.

Fig. 1.—Motormen's Class Room, Showing
Control Board.

Fig. -Motormen's Class Room, Showing Contactors
AND Brake Equipment.

available, so that the pupil is able to stand in Ire nt ot liie

control board (ffg. 1), which represents the interior of a train

driver's cab, and by manipulating the power and brake levers

he is able to follow the sequence of operation of the circuit

breaker, control rheostat, contactors (tig. 'i), power rheostats,

motors, &c., as well as that of the air valves and comiiressor

of the Westinghouse brake equipment, w'hich is shown on the
right-hand side of fig. 2.

With regard to the system of instruction, new men are
instructed in the duties of booking clerks and porters, which
are the preliminary grades and in this portion of the training

period is included the stucly of the history and " geography "

of the raihvays, the avoidance of accidents, and the absolute
necessity for courtesy on all occasions. It is of interest to

note that the kinematograph' is found to be a very valuable
means of teaching the avoidance of accidents, and especially

of demonstrating the right and wrong ways of doing things.
Before promotion to the higher grades of gatemen, collec-

tors and liftmen, guards and signalmen, and motormen, men
who have previously passed out of the school as proficient in
the preliminary grades return for further instruction, which
embraces lectures and the display of kinema films. Classes are
also held twice a week which are open to all grades of men
in the service for the improvement of their general know-
ledge of matters connected with the working ot the railways.

After having completed their period of training the men
are examined, and, if found proficient, a certificate is issued.
This certificate must be obtained before they are allowed to
take up the duty for which they have been trained. More-
over, in addition to the theoretical instruction the men are
sent out on the line for a, period of practical training under
the guidance of a competent instructor.

All employes newdy appointed to the service are required
to undergo a medical examination by the companies' medical
ledge of matters connected with the working of the railw-ays.

Durintr the first year of the school's existence, i.e. Febru-
ary, 1920, to February, 1921, 257 new members of the staff
were engaged, whilst 4.3.3 men of various grades pai3sed through
the .scliool for instruction, and 320 medical examination.s were
made in respect of new staff and promotions to higher grades.
It is pleasing' to note that the men show no objection to
attend the school; they are keen to attain the higher grades.

He had always been surprised that chemistry—really a branch
of physics—should have an institute of its own. while there

was no Institute of Physics. Referring to the place of physics

in modern industry, the speaker said that, although he had
been a student of physics for 50 years, his acquaintance with
industrial physics had been purely accidental. Fifty years

ago physical laboratories were few and sparsely populated.

To-day they were many, but crowded. Then, physics was
an army with many good generals, but very few " troops."

At the present time physics offered a means of livelihood to

every competent man, but the chances of making a fortune
were very remote. In the early days the study of physics
was its own reward. Now research had secured a firm posi-

tion in industry, there were many endowed institutions, and
several large firms had their own research departments.
Apart from research there was a pressing need for the skilled

supervision of the physicist in the processes of production.

There was a certain widely-used British article which, made
by hand and by old-fashioned methods, was far superior to

the German modei. When " mass production " methods
were employed in its manufacture the quality fell con-

siderably, and it was rendered inferior to the German article.

Here was a task for a qualified physicist. The modern demand
for physicists was far in exceiss of the supply. The proportion

of university graduates who took honours in science was
really small. An extra year spent in research was necessary,

but in many cases this was beyond the students' means.
This extra year brought a man from intellectual " adole-

scence " to " manhood," and gave independence of thought.

Fortunately grants were now available to aid students in

research, and although he had had. in the course of his

duties, much experience of boards for the award of scholar-

.ships and fellowships, he had never met a more sympathetic
body than the Research Grants Committee. The importance
of research could not be over-estimated ; it was as much a

function of a university as education. Thanks were due to

the Government for its aid in this direction, as well as to

many private individuals. The growth of the science of

physics in the last 50 years had been wonderful. He calculated

that about 400 i5liy.sical napers had been published in 1873. In

1920 the number had risen to 2.700—rather a terrifying pro-

spect tor those who wished to keep abreast of the science.
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\\ liilf tulkiiif,' about research. Sir Joseiih urged his audieace
uut to euuiiue it tu industry alone, but to luster research lor
research's sake. Many .scholarships had been awarded lor

research in a very abstract science, that ol pure mathematics.
In conclusion, he congratulated the Institute, and hoped that
it would prove of great assistance to industry and intellectual

development.
Sir William JBkauu, in proposing a vote of thanks to Sir

J. J. Thomson, which was accorded with enthusiasm, said

that Sii' Joseph himself was an institution in physics, and
they were thankful to him for his encouragement and advice.
The chairman then called upon the Bt. Hon. A. J. Balkouh,

U.M., F.R.S., who was present to welcome the Institute.

Mr. Bali'ouk said tliat when Sir Eichard Glazebrook had
asked him to be present at that meeting, and when he had
learned of the formation of an Institute of I'hysics, he was
surprised that not until 1920 had such an institution been
inaugurated. This counti-y was behind no other in the study
of physical science. As president of the Department of Scien-
tilic and Industrial Research, he knew- of the valuable work
done for the industries of the country by physicists. The
outside public did not know; they seldom did know about
those things which concerned them most. He referred to the
industrial disputes w-hich were oppressing the nation, and
said that the energy involved .should be employed in the
conquest of nature—in producing more from natural resources
—instead of in quarrels over the distribution of the very small
proceeds of our present knowledge. All his life he had been
interested in physics, and his mind went back to his Cam-
bridge days when he came into contact with such men as
Kelvin, Maxwell, Rayleigh, and J. J. Thomson. These were
geniuses, and such men could not be produced by any system
of education. Nevertheless the work of lesser men was of

great utility, if not to make epoch-making discoveries, to pave
the way to these. Money could not be expended in a better

direction than that of scientific research, and it was with
the greatest reluctance that the Treasury had been compelled
to restrict grants for this purpose owing to the impoverished
state of the country. Cambridge University, of which he was
Chancellor, had led the way in science and urgently required
jjecuniary assistance. He was surprised that the imagination
of some of our financial magnates had not been fired with the
thought that any assistance they could give would be of benefit

to the whole of civilisation
;
perhaps they desired to see im-

mediate results, but these were of rare occurrence. The mate-
rial idea W'ould have to give place to the intellectual view.

The work of physicists was fraught with interest and advan-
tage to all, and if only for that reason the inauguration of an
Institute of Physics must be regarded as a red-letter day.

Sir Robert Hadfield (treasurer), in proposing a vote of

thanks to Mr. Balfour, said that his remarks had been of

great interest, and he hojjed that the result would be an
influx of new members.

THE USE OF X-RAYS FOR TESTING
MATERIALS.

In his third Cantor lecture at the Royal' Society of Arts, on
March '21st, Major G. W. 0. Kaye dealt with the practical

.\pplication of X-rays to the testing of materials. The lecturer

said that the great merit of this method was that it

enabled a much clearer idea of the properties of materials

to be obtained without damaging the siiecimen in any way.
Furthermore, it provided in some cases the only means of

detecting concealed defects in the material withiuit sacrificing

any part of the structure, and also of ascertaining the accu-

racy of assembly of component parts of structures. The
present practical application of X-rays to the investigation

of materials had reached a point where it was possible to

examine lead to a thickness of 4 or 5 mm., tin to the extent

of 12 imn.. carbon steel or iron to the extent of 7.5 cm.,

aluminium and its alloys from 12 to 15 cm., and w-ood

from 20 to 40 cm. It w-as difficult, however, to lay down
figures of penetration into materials precisely, because pro-

gress was so rapid that they might be doubled next week.

The limiting factors were the length of exposure and voltage,

and it was possible now. for example, to get a photograph

through an inch of steel in rather less than a minute, using

130.000 volts with a few milliamperes through the Coolidge

tube. Within the thicknesses he had mentioned it was pos-

sible, with considerable accuracy, to hunt out anything of a

foreign nature in the material being investigated, and even

to detect the finest t<iol marks and thin mould marks.

Different densities in the materials displayed different den-

sities in the radiographs. For example, a rivet would show

darker than the material in which it was placed, whilst

carbon, nickel, a.nd tungsten steels differed very little in

transparency. , . ..

One promising outlet for the X-ray method of testmg W'as

in connection with welding. Electric and oxy-acetylene weld-

ing had come into great prominence during the war, and an

indifferent welder could turn out large numbers of welds

which appeared to be first class, but which in practice had

proved to be quite unreliable. There was no adequate

mechanical test for a weld, and in any case, such a test

whether mech.inical or taicroscopical destroyed the weld, good

or bad. When an X-ray photograjih was taken of a W(-ld, the
presence of a shallow line indicated that the two parts were
not truly joined together throughout the whole of the depth.
Blisters and blow'holes show-ed up as light spots, and were
the sign in many ca.scs of overheating. The examination by
X-ray photography of welds up to 1 in. in thickness was now
quick, easy, and certain, and with inodern cquipi^K'nt lengths
up to 2 ft. or more could be investigated at once, the exposures
taking a fraction of a second. The amount of detail revealed
in tin; photographs was extraordinarily good, and compared
favourably with idioto-metallography. which only tested a
tiny bit of the weld and involved its destruction. 'Hie lecturer
thought the X-ray method for testing welds had not made
the progress it deserved, perhaps because it was a somewhat
severe critic of pre.«ent-day welding. .'Vgain. X-ray investiga-
tion promised to be exceedingly useful for the detection of
hidden cracks, which were the great bugbear of metallurgists.
Such cracks were often the sequel to pipes or blowholes in
the original ingot. In the case of alloys the uneven dis-

tribution of the component parts resulted in a streaky or
patchy negative. Also X-ray examination often would diag-

nose defective soldering or brazing, the substitution of one
metal for another, hidden corrosion in gas cylinders, ferro-

concrete and the armouring of cables, and so on. X-ray
examination also proved very effective during the war with
regard to explosives, particularly in relation to enemy ammu-
nition, the exact composition of which we did not know.
Most of this work was carried out by the Research Depart-
ment at the Royal Arsenal. Woolwich.
In the case of timber, different varieties absorbed X-rays

to different degrees. X-rays were turned to good account in

this connection during the war in the examination of timber
for aircraft at a time when the submarine was endangering
the country's supplies of high-grade timber, such as spruce
and Oregon pine. The result of this was that designs were
got out for building up aeroplane parts from smaller timber.

In using smaller timber for struts and spars much of the

workmanship was completely hidden from view, and it was
impossible to ascertain the quality of it except by X-rays.

Wood was very transparent to X-rays, and thicknesses up
to 18 in. could be dealt with very rapidly, .\nother applica-

tion of the rays was in examining the behaviour of the built-up

structure while it was being tested, and it was possible to

observe which parts collapsed first in the hidden structure

as the material was put under test. Radiographs taken of

built-up structures in this way threw an astonishing light

on the behaviour of built-up aeroplane parts.

Other industrial applications of X-rays were in the manu-
facture of carbon and graphite brushes for electrical machinery.

insulators. &c. .4gain. one of the gravest troubles encountered

in the manufacture of optical glass was the destructive action

on the molten glass of the fire-clay pot, and it w-as found

that this was due to the presence of iron and other impurities

in the clay of which the pots were made. It was possible

l)y X-ray records to sort out the good pots from the bad ones,

and so .save considerable expense in spoiled glass. Another

use to which radiography was put dm'ing the war was the

examination of the electrically-heated clothing of airmen in

order to ascertain where the wiring had failed, whilst the

examination of the distributors of magnetos, in order to avoid

taking the apparatus to pieces, was yet another application.

Tlie ideal aimed at in X-ray photography was to make it

as easv and automatic as taking an ordinary photograph.

The pre.-^ent limitations of the process in metallography were

prescribed largely by technique and equipment, and great

iniprovewents would have to be made if it were to beoorae

a commercial proce.ss in heavy engineering, .\dequate means

would have to be found to reduce the length of exposure, and

attention would also have to be paid to the production of

heavier X-ray tubes and higher voltages, or more sensitive

screens and plates. All experience tended towarcU ili-Tiunidmg

higher voltages. The Coolidge tube worked at Immniii \i,lts.

preferablv less, but the voltage could be increaf<-'(l to yiKi.iiKl

by lengthening the arms and immersmg the whole tube in

oil. If there were a demand for it. no doubt the electrical

engineer w-ould overcome the difficulties of supplying .ii h i(.ii

m

or more volts, as transformers had been made for siu-h :i

voltage. A 'single-phase transformer, however, for 1.(Hiii.iiiK_l

volts would have dimensions of 13 ft. by 9 ft. by 10 ft. higli.

the terminals would be 2S ft. high, the weight 20 tons, and

the cost iElO.OOO. Heavier currents would demand more

elaborate cooling devices, and probably glass tubes would

have to go. Silica tubes might be the alternative or even

metal tubes might be resorted to. Such tubes would proliably

be radicallv different in design, and attempts would have to

be made to improve the deplorable inefficiency of the v. Hole

apparatus. Again, great improvements in fluorescent ann

photographic plates w^ere called for. Xo screen was avaihiine

which w-ould permit the examination of more than a qiiaiier

of an inch of steel: photogranhy had to be resorted t,.. am

the time taken mi-ht be nrohibitive. at anv rate for routi i.

mass insijection. Tlie photographic plate only registered al.oul

1 per cent, of the X-ravs iiassmg through it. anil Pr"-'.''^;^

had been m the direction of thickening the emulsion or l'"". "V

it with more silver. Anv X-ray plate was far iwre sensitive

to visible light than it was to X-rays, but it should t.e

possible bv suitable improvements m fluorescent screens lo

lessen the exposure considerably. There were several develop-

ments in that direction already.
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In conclusion. Major Kaye said the subject of industrial

radiology was young, and although progress had been rapid,

care must be taken not to claim too much for it. From such

experience as there had been, it could be said that the method
had settled down to be a valuable laboratory tool to supple-

ment other methods of testing materials, and the existence

of the method had not been without a stimulating effect upon
the standard of workmanship in various du'ections. He,
therefore, asked his audience for its moral and material sup-

port for the scheme of an Institute of Radiology in London.

LEGAL.

Bailey v. Ldmby.

'At Dewsbury County Court, on April •21th, His Honour
Judge Bairstow, K.C., gave judgment in a case in which
John William Bailey, haulage contractor. Staincliffe, claimed

an account of alleged pai-tnership dealings with Charles

Walton Lumby. electrical engineer, of Firth Place. Shipley,

and the winding-up and dissolution of the alleged partnership.

Plaintiff alleged that the parties entered partnership in August,

ltl20, each undertaking to put in .£600 within three months,

the business to be known as the Staincliffe Engineering Co.

Tliey were to share the profits equally, and Mr. Lumby was
to receive also £5 per week for working at the garage. The
defendant denied that there was a partnership or that any
agreement had been di-awn up and signed. His Honour gave

judgment for the defendant, holding that there was no written

agreement, and that if an agreement had been proved he

would have concluded that there was no partner.ship to dis-

solve, because there had been no carrying on uf business.

He gave the defendant costs also.

The N.4SH Fish Hydrophone.

[Continued from page .31'2.)

T'.'E Royal Conuuission on Awards to Inventors, sitting at

Martlett House, Bow Street, London, on Monday, resumed
the hearing of a claim which was made on behalf of Mr.
G. H. Xash, C.B.E.. chief engineer of the Western Electric

Co.. Ltd., and Messrs. E. R. G. Penny. R. A. Mack, and
B. B. Grace, three other employes of the company. It was
a claim for the hydrophone known as the " Nash Fish," which
it was submitted, practically destroyed the danger ot the

German submarines during the war.

Mr. Temple Franks presided in the absence owing to illness

of Mr. Justice Sargant.
Mr. Hunter Gray, K.C, said the claimants' work was

purely spontaneous and at the company's own expense. He
was informed by Mr. Xash that he had spent over £3,000 of hi.s

own money, and from the time he started until 1919 he never

received a i)euny either by way of award or wages.

The Chairman : What do you say they expected to get out

of this vohmtary work? Were they expecting an arrangement
by which they were to be remunerated, or to get work for

the company?
Mr. Gray said he believed the work was done for patriotic

reasons primarily. So far as he knew, no claim had been
made except to this Commission. The claimants were all

Bntish-born subjects.

At the request of the Chairman, Mr. Gray proceeded to refer

to the main features of the invention, and said he was going

to submit that the service which had been given by these

claimants was probably the biggest service that had come
before the Commission. Considering that something like a

million tons of shipping was lost per month, not to speak of

the number of lives that were lost, he submitted that this

was a very special case, and that nothing less than £100,000

should be considered, having regard to all the circumstances
of the claimants' work, the enormous use that had been made
of it, and the valuable results which had been obtained by
this invention. The Western Electric Co. would not have any
of the award, nor did it ask for any.
The Chairman : It is a claim for past services, not for the

use that may be made by the Government of the invention

in the future?
'

Su- .Arthur Colei-ax : We will accept an award for future .

user, but we do not contemplate that there will be any. ty

The Chairjian : It ought to be made clear whether any ,

award given is a complete indemnity. .iJj

Mr. Gray : On behalf of the claimants I accept that. 1||

The Chairman : I understand that there was no arrangements,
between the claimants and the Admiralty with regard to

remuneration, but the company were to construct the appara-
tus. Did the company pay the claimants any commission?
Mr. Gray: Ko, not at all; the claimants had their salary

as officials of the company, and had nothing from the orders
executed by the company.

Sir Arthur Colefax : The Western Electric Co. got f

monopoly of the supply of these equipments.
It was mentioned that there were orders for 400 or .500 sets

Mr. G. H. Nash, one of the claimants, was called to give
j^'

evidence, and explained in detail what his invention was and
the use which was made of it by the Admiralty.
Cross-examined, witness said he knew that the Admiralty

had made othcial reports on the sinking of German submarmes,
and It did not surijrise him that these reports did not give
one single m.'-tance of a submarine being sunk by the use
of the Nash Fish." It might be that there were a number
of sinkings wliich were credited to some other device. This
invention had nothing to do w^ith his work as chief engineer
of the Western Electric Co. ; he carried out his studies in
connection with it in the evenings and during week-ends. It
was not true that he was indebted to anyone connected with
the Admiralty for any success that he might have obtained
by the invention.
The Chairman : The case for the Admiralty is as to the

amount ot the award?
Sii- Arthur Colefax said that was so. He was not question-

ing that Mr. Nash was both industrious and ingenious. But
the result of his invention did not. in the view of the Admir-
alty, prove itself of greater advantage than other means they
had of detecting submarines. This invention was not re-
sponsible in any case for submarines being sunk, and that
was the Admiralty's official view. No doubt the submarines
were hunted by the help of the " Nash Fish," and there viere
other inventions which were equally good. l\irther, they
contended that although Mr. Nash might have developed
these matters separately, they also had in the Admiralty got
all that he had got, otherwi.se than through him. They had
been developing the matter before he commenced.
The Chairman said that whatever the Admiralty had in

their w-orkshops. they did allow this particular means of pro-
tection from submarines to be developed, and they did not
follow out their own ideas wdiicb they commenced.

Sir Arthur Colefax admitted that there were one or more
developments of this " Nash Fish " which they put into use.
He was told that out of some 3,0ttU vessels fitted with detecting
means not more than 200 were fitted with anything that was
traceable to Mr. Na.sh. The .Admiralty had" others working
along these very lines, and they thought the other devices
were quite independently developed and brought to a state
of perfection equal to anything that Mr. Nash did, and the
Admii-alty had paid a substantial sum in respect of these
inventions. He agreed that Mr. Nash and the other three
claimants were the first to produce a hydrophone which was
capable of being towed at speed and giving some directional
indication of a submarine if the latter was making sufficient

speed or sufficient noise. But his case was that by the time
Mr. Nash's hydrophone was put into use the German sub-
marines had learned to go slow when they were being hunted,
and also to become much less noisy. He was prepared to
admit that although there w-ere no cases of a submarine being
sunk by the use of this appliance it was of service in harassing
the submarme. -\t the same time there were equally effective

means for doing this. The Admiralty had. some time ago,
considered what should be done with such of those appliances
as they had, and they had decided that there should be no
renewals.
Mr. Hunter Gray said he could claim that whatever part

of the -Admiralty's appliance was old the claimants added
parts which made it a success, and those parts had not existed
before. All the information which Mr. Nash got he learned
for him.self , and he did not get any of it from the .\dmhalty.
The Court then adjourned.

The B.wtian Electric Co., Ltd.

The petition of W. F. N. May and Another for an order for

the compulsory winding-up of this company w'as before Mr.
Justice P. O. Lawrence in the Companies Winding-up Court
on Tuesday.
Mr. Dighton Pollock, for the petitioners, said they were

judgment creditors, and the petition was opposed by the com-
pany, the allegation being that the petitioners were really

acting as agents for a company called May & Padmore, Ltd.
He submitted that the whole of the opposition was irrelevant.

Mr. Schwabe, K.C., for the respondent company, said their

case was that the petitioning creditors were the representa-
tives of a company with which the respondents were in litiga-

tion, and in respect of which the respondent company had a

much larger claim than the petitioning creditors. He asked
that the company should not be wound up while litigation

was proceeding, and said that every other creditor was opposed
to the petition.

He read an affidavit by Mr. Charles Bastian, who denied
that the company was insolvent. He related how an agree-

ment was made with Messrs. May & Padmore. Ltd., to manu-
facture certain patenttd articles for the company, and how
under this agreement three of the directors of May & Pad-
more. Ltd.. joined the board of the Bastian Electric Co., Ltd.

It was also provided that May & Padmore, Ltd., should be
responsible for the financial side of the Bastian company's
business. In March, 19'20, disputes arose, as the result of

which the Bastian company was unable to carry on business,

and a receiver was appointed. Since then, however, the finan-

cial position of the company had improved, and it had secured

an important .\dmiralty contract for the supply of electric

heating apparatus parts.
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An aflidavit by the petitioners was read by Mr. Pollock.
They said there was a perfectly good defence in the litigation
on the agreement. They denied that May & Tadmore, Ltd.,
guaranteed to supply credit to the Bastian Co., and they
were not seeking to crush the latter company out of existence
so as to be in a position to manufacture electric heating
apparatus.
Mr. Pollock said the winding-up petition was presented in

March last, and the writ in the action was dated April 1:3th.

The relief claimed was a declaration that the agreement was
valid and subsisting, damages for alleged breach of the agree-
ment, and an injunction restraining the defendants from
advertising or inserting certain notices in the electrical and
other trade papers.

liis Lordship said there must be a meeting of the creditors
of the company to decide whctlier there should be a winding-
up and whether that winding-up should be compulsory or
voluntary. The company was to furnish to the Official

l\cceiver a complete list of the names and addresses of the
creditors and the amounts of their claims. The Official
Keceiver would preside, and he would report the result of the
meeting to him (the judge). The petition would be adjourned
to await the result of this meeting.

DouE I'. TL\CKNEY Borough Cou^ClL : Judgment.

.JuiJGME.NT was delivered in the case of Dore c. Hackney
Borough Council at the North London I'olice Court by Mr.
Forbes Laukester, K.C., on Tuesday. The circumst-ances have
been reported briefly already. The Council was summoned
for making default in supplying electric power to the house of
the plaintiff as required under the Hackney fS'J3 Electric
Lighting Order. The borough electrical engineer was satisfied

that the work had been properly done, and the committee
was an.xious to give the supply, but acting on the orders of
the Electrical Trades Union the Council's employes refused
to connect because the work was not done by Trade Union
labour but by a man who was his own master.
The magistrate, in giving judgment, said (as reported in

the Daily Telegraph) that the Council had either to yield to

the threat of the trade union or run the risk of dislocating
the business of the borough depending on electric light and
power. It chose the first-named alternative. It was not for
hini to approve or disapprove that decision. His only duty
was to say whether in the circumstances he was of opinion
that the default was caused by inevitable accident or force
majeure. He held that the default was not due to inevitable
accident, and it remained for him to consider what was the
meaning to be placed on the expression force majeure. It was
first used in the model electric Ughting orders approved by the
Board of Trade, and imported from the orders into the Electric
Lighting Clauses Act of 1899. He could find no decision as to

the meaning of the expression in these orders, or where the
words were used in any statute; but there were several
decisions as to its effect in commercial contracts. So far as he
could find it had been held to apply only to physical or ma-
terial constraint outside the control of the contractor. It had
been held to apply to strikes actually proceeding, to war, to

breakdown of machinery, but never to fear, however reason-
able, of the consequences of threatened action. It was to be
observed that the threat, if acted upon generally (and he was
told that this trade union controlled the action of electrical

workers throughout the kingdom), would deprive all men in
the position of Mr. Cant of an honourable and legitimate liveli-

hood, whilst it avowedly amounted to a claim on the part of
the union to dictate to all their fellow-subjects the class of
jiersons they should employ to do private electrical work on
private premises. Some might regard .such a threat as high-
handed and insufferable tyranny on the part of the union. It

was not for him to say ; he was only required by the statute
to say whether he was of opinion that a threat of this kind
amounted to force majeure within the meaning of the proviso
in the order. In view of the decided cases he W'as of opinion
that the Council's default was not due to force majeure, and
that the default could not be excused. He therefore fined the
Council OS. per day for nine days (£2 5s.) and ordered it

to pay 20 guineas costs. The case was of very wide applica-
tion, and he should assist any appeal to the High Court, as
he thought that if the meaning of the exprpssion force majeure
was to be extended it should be done by the High Court, and
not a Court of summary jurisdiction.

NEW PATENTS APPLIED FOR, 1921.

(NOT YET PUBLI8HBD,)
Compiled exprassly for this journal bv Messrs. SirroN-joNBS. O'Dlu. AND

Stipuins. Chartered Patent Agents, 285, High Holborn, Loodon, W.C. 1.

itches crs, Ltd,, .intl A. Rc-cves. April ISlh.

ll.lli7. " Apparatus for recording tolephone calls." H. Rawson, April 18lh.

11,182. *' Combined electric safety devices and insulators." I. V'alen. April
18th. (Norw.iy, April 16th, 1920,)

11.1!)2. " Fusible safety cut-out for electric motors." P. riatscliick. April
]8lh.

T1,20G. *' App.iratus for obviating over-rei»uIation in automatic regulating
deviies." Si<-mens-Schucl«-rtwerke. April IRlh. (Germanv. April 17th, i92a'.)

11.2:«. " Electric lamps to be carried OTi the peison." G. Oldham and

J, Oldliain. April 18th.
11,236.' " Galvanic batteries." 0, Oldham and J. Oldham. April 18lh.

11,23'. "Electric cut-outs and resistances." U. Oldham and J. Oldham
.April 18th.

11,238. " Electric switches." U. J. Sutton. .April 18ih.
11.273. " Electric Iransfqrmcr regulating rftitches." E. Thomas. April

laih.
"^

11.274. "Telegraph keyboard perfofators," A. C. Booth and A. S. Wilinot
April 19th.

11,286. " Oscillating brush gear for electrical machines." F. S. Thwaites
April lllth.

n,28a. "lungslen arc lamps." Patent-Trcuhand Ges. fur Electrische Gluh.
lampen. April I'Jth. (Germany, April 28th, la20

11,299, ' Automatically controlled ckctrica
Sclater. April 19th

1 generating plant; A. W.

11,301. " Electric contact plugs." H. Durheim. April 19th. (.Switzerland.
April ISIth, 1920.)

11,312. " Telephone repeaters." Western Elciitric Co., Ltd. (Western Elec-
tric Co., Inc.). April 19th.

11,323. " Electrically actuated mechanism for producing sliding or rotary
.notion." E. N, Bray. Aoril 19th.

11,326. " Electric switches." Conipressiun Starter & Switchgcar Co., Ltd ,

and R. Lomax. April 19th.
11,349. " System of pole-changing for polyphase induction motors." O. 1

Blathy. .April 19th. (Hungary, April 19th, 19200
11,306, " Electric switch." L. Horvath and G. von Martiny. April 19lli

(Hungary, ,May 8th, 1930.)

11,363. " Apparatus for converting heat into electrical energy." l-", I-'

Beeton. April 19th.

11,375. "Electric battery." K, Warnun. April 20th. ;

11,388. "Telephone steriliser." J. A. V. 1-rew, S. Ui'aham, and T, B,
.Macmillan. April 20th. ^

'

11,392. "Anti-vibration devices for incandescent clectrii: lamps, &c." J. K,
Ihompson. April 20th.

11,396. " Dynamo-clcctric machines." 1'. Forster. April 20lh.

11,398. " Electric switch." G. W. Humphry. April 20th.

11,402/3. " Means for improving current-carrying capacity of three-ph.isc
alternating current cable systems." A. M. Tavlor. April 20th.

11,412. " Recording, reception, and reproduction of sounds." O. Bothe.
April 20th. (Germanv, April 20th, 1920.)

*

11,427. "Hand sets." Western Electrii; Co., Ltd. Api!il,20lh.
11,433, " Electric horns for motor cars. &c." H. J. Sims. April 20lh
11,446, " Cunliol uf cleclricallv o|M-r ,1 lluid compressors," Westinghou^e,

Brake & Saxby Signal Co,, Ltd. April 20lh. (Unit«a Slates. August 31st,
1M20,)

11,467. "Electric device for treating air." £, R. Case. April 20th.
11,469. "Electric geysers." A. F. B. Andrew. April 20th.
11.473, "Electric fife, burglar, &o., alarms."- Bayerische Vereinsbank.

April 20lh. (Germany, April aOth, 1920.)

11.475. " ,\rt of increasing efTicicncy of electro magnetic radiation," \V. E.
Hitch. April 21st.

11..501. " Perpetual motion or magnetically propelled power generator."
.\, E. \V. Masevk. April 21sl.

11,.511. " Containers for electric batteries. S:c." S. W, Co.\. .April 21sl.

U,.516, " .Automatic cut-out or switch for clectricallv-healed apparatus."
II. J.aggi-Zumbuhl. April 21st.

11,517. " Containers for electric batteries, &c." New Ecclcs Rubber Works,
Ltd. April 21st.
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THE ECONOMIC POSITION OF THE
ENGINEERING INDUSTRY.

We summarise in this issue part of a very remarkable

pamphlet published by tlie Engineering and the National

Employers' Federations, the object of which is " To
present a comprehensive and reasoned statement of the

case, and thereby secure the co-operation of workpeople
ill bringing about the changes necessary to overcome
the difficulty of the present position."

The pamphlet is unsigned, but those responsible for

its production have our heartiest congratulations upon
a sound and brilliant piece of work.

Being the work of engineers it was sure to be prac-

tical, concise, and readable, and above all, reasonable.

The penalties of miscalculations and mis-statements fall

automatically and promi^tly upon men engaged in

design and construction, and this niaj- be one of the

reasons why their work is, generally speaking, reliable.

If they design and make any member of a structure or

machine too weak for its work, it breaks, and the con-

sequences must at once be faced. Another reason is that

having had a scientific education, they have imbibed
from early youth a love of truth as the only possible

basis for science and practice. The loopholes, evasions,

postponements, pitfalls, and dialectic victories of the

politician and the lawyer are not for them.

The pamphlet is non-political, and so convincing in

its statements and conclusions that it is almost non-

controversial. It sets forth the facts as to the depre-

ciated exchanges in a very complete and able manner;
and it enumerates all the coincident events which have

brought about the present state of things, the Great
War being, of course, the fundamental cause.

We may remark in passing, however, that our posi-

tion is not due only to the war and its effects, as is shown
by the fact that one of our most formidable competitors

in the iron and steel trade -is our own wonderful little

ally, Belgium, whose coal pits were jjroducing more
than their pre-war output soon after the armistice,

and which is now exporting steel rails and sections at

prices far below our costs of production.

The document makes no criticism of the clumsy efforts

of our Government, first, to keep up prices (and con-

sequently wages) in order to collect (and squander) more
revenue ; and afterwards to bring down prices and
costs by a sudden deflation of credit which has proved
eijually disastrous. As stated above, it is a non-political
pamphlet, and, therefore, does not touch upon the share
liorne directly by the politicians in bringing about the
present ruin. It shows how the depreciated exchanges
have prevented the foreigner who desires goods from
buying them ; and also how the home consumer ceased
to buy, partly because he could not afford the high prices

and partly because, as soon as the slump began, he
waited for the prices to touch bottom.

It points out the disastrous cumulative effect of the

moulders' strike, followed by the present coal strike,

coming as they did at times when every nerve should
have been strained to meet the commercial crisis.

We are glad to see that after nearly six weeks'
complete stoppage there is at last a move to appoint an
arbitrator or mediator between the miners and the coal

[605]
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ownei-s, and that our suggestion of Sjir Arthur Uuckhani
as the best man available for the job has been taken up
and strongly advocated.

He should have been apjjointed before the strike began
and before all this terrible waste of the national re-

sources took place. We confess that we do not belong

to the "fight to a finish" school. All these disputes

could or should bo settled by negotiation or arbitration

taking place without m stopjiage. The principle of

peaceful settlement once fairly tried, instead oi in-

dustrial war, would save so much in cash alone, as to

make real progress in the standard of living possible

once more. The people tliat say: "Let us make an
end of it—fight it out," generally end in making only

a bad beginning of more trouble.

The question of capital and credit for industry is

dealt with in the document, and it is shown how the

manufacturers' depleted capital has become " frozen

up " in unsaleable stock, while the banks, duly restrict-

ing credit as instructed, refuse the money necessary to

carrj' on.

On the question of taxation, the pamphlet, in its

studied avoidance of politics, is almost too restrained
;

though the share of taxation in adding to the intolerable

burden upon industry is clearly stated.

The appalling increase in costs of production of fuel,

raw material, and finished machinery is set forth quite

clearly and temperately, and without imputing blame,
but it is shown beyond dispute that unless those costs

can be brought down to a level enabling us to compete
with manufacturers in other countries, we cannot hope
to sell our goods or to obtain employment.
The cost of living, as the foundation of the real value

of wages, is also dealt with, and finally sound conclu-

sions are reached. Then follows an appendix giving
details of specific recent instances in which trade that

we might have had at competitive prices has gone else-

where, for the one and only reason that our costs of pro-
duction were too high to enable us to get the orders, even
though in several instances manufacturers wej-e willing

to work without any profit at all. It is an appendix
which almost makes for despair, though there is no
spirit of despair discernible in the authors of this work.

They have, very rightly, avoided politics and indus-
trial controversy. But we feel bound to point out in-

dications on these topics whicli we think spring from
their pages, though they are not expressed by them.

This country is industrially in a very serious situa-

tion. We depend to such an extent upon our foreign

trade that unless means can be found to enable us once
more to compete in the world's markets we shall lose

them, perhaps for ever. We owe nearly eight thousand
million sterling on which we are paying a high rate

of interest, and about one thousand millions of this huge
burden is due to our friends abroad.
Our profits are disappearing, and costs of production

on many articles are nearly double those of our com-
petitors.

In these circumstances we cannot afford to allow our
financial and fiscal affairs to be muddled. We cannot
afford a vast army of unproductive officials, nor any
unnecessary ministers. We cannot afford any kind of

incompetence in high places. We cannot afford

four hundred millions a year for drink. We cannot
afford to find a revenue of over a thousand millions of
which only about one-fifth is for extinction of debt. We
cannot afford to borrow capital for industry at 10 per
cent.

We cannot afford to neglect our water power, or our
canals, or to postpone the development of electrical

power distribution on an adequate scale. We cannot
afford money for unremunerative expenditure, while
remunerative undertakings are starved. And to come
back to tlie subject matter of industrial relations, we
cannot afford strikes. They are as costly as little wars,
and nearly as harmful in other ways.

We cannot afford to " slack " in our working hours,
or to neglect or refuse to use any machinery designed
to increase our productivity. We cannot afford to starve

science and invention. We cannot afford to keep a mil- 1,1

lion ex-service men idle because we won't admit them J
into industry. An aristocracy of skilled workmen in a
protected compound is u thing wc cannot afford.

Last week we recorded, and with no
lilectrical small feelings of satisfaction, tliat the

Wages Dispute, national executives of the National

Federated Electrical Association and
the Electrical Trades Union had jointly come to an
agreement that they would reconnncnd their members
to ailojit wage reduction proposals of 10 per cent, in

two instalments, namel}', 5 per cent, in May and 5 per

cent, in July. But if we or anybody else imagined that

the Dove of Peace which had been hovering within the

precincts of the Ark of the electrical contracting industry

intended to settle there, such rasli imagination was
corrected very soon thereafter, when it was discovered

that the said Dove had kept to its wings. Unfor-

tunately leaders seem to have little influence with those

on whose behalf they act, and so it came to pass that

on Tuesday a strike of electrical contracting employes
was in full swing following the decision, as one Press

report has it, " that members (of the E.T.U.) must
cease work at once against any reduction of wages."

Elsewhere it is stated that the men's repre.sentatives

agreed to submit the 10 per cent, proposal to the rank

and file " without recommendation for acceptance or

rejection." It is said that a national ballot of the

whole of the members of the union resulted in favour of

a strike, but only a part of the members have downed
tools, and these are in the employ of electrical contract-

ing and shipbuilding firms. Another Press report says
" about half the employes have struck work, the others

accepting the reduction." As we are not yet familiar

with the whole of the circumstances which brought about

the cessation of work we are unaware of the grounds on

which electrical wiremen and contracting employes claim

a continuance of all the advances of recent years now
that the cost of living is falling. The electrical con-

tracting industry, at home, like the electrical manufac-
turing industry both for home and export trade, is in

ursjent need of decreased costs of production. Work is

being held up in the expectation that its cost will fall.

Will those who depend upon the industry for their liveli-

hood be so unwise as to prevent its revival at so unpro-

pitious a time? With reasonable prices and stability

the slackness at present .prevailing in the trade could

give ])lace to great activity. If the strike action has

l)een taken against the advice of the Union Executive,

it is deplorable from every standpoint, and cannot be

expecteil to succeed ; indeed it was reported on Tuesday

night that in some instances the men had already

returned to work. There seem to be powerful elements

at work in the Electrical Trades Union which are never

happy unless they are menacing the interests of their

trade. Is this the "control " of the industry that has

so lone: been their avowed doctrine?

We noted with much concern that the

Whitley Hammersmith Borough Coui>cil had
Councils. decided to sever its connection with the

various Joint Industrial Councils

formed under the Whitley scheme, and to return to

direct negotiation with its own employes on matters

relatinnf to wages, itc. The secretary of the E.P.E.A.

has addressed a letter to the Council, in which he very

ably sets forth the objections to this policy, and the

disastrous results that may ensue from its adoption

L'enerally, the gist of which letter appears elsewhere in

this issue.

We have ])inned our faith to the Whitley Council

system as by far the most promising means of avoiding

not only strikes, but even disptites, between employers

and employed, by restoring in a measure that close and

intimate relationship whjch used to exist in the old days
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between them, and enabling them to discuss their respec-

tive needs and aims face to face. That the work done

by these Councils even in their present undeveloped con-

dition has been of immense value to the industries con-

cerned is beyond question; as Mr. Jones points out, and

as we have shown from time to time when dealing with

this subject, questions of wages and living conditions,

though necessarily the first to be attacked, by no means
form the be-all and end-all of the Councils' existence

—

they have many other important functions to serve. By
seceding from the sj'stem, the Hammersmith Borough
Council has dealt a blow at it w^hich is directed in

reality against the common welfare, and we earnestly

hope that so mischievous a policy will be quickly aban-

doned. Autonomy is a precious thing within reasonable

limits; but carried to the limit by the individual it is

nothing other than anarchy. No one in any civilised

country has absolute control over his own actions, for

he is a member of a community, and his actions may
affect the well-being of his neighbours ; hence the neces-

sity of a code of Laws. The same consideration applies

to Borough Councils, and we commend to the notice of

the Hammersmith Council the admirable example of no
less a municipality than that of the City of Manchester,

which not long ago explicitly renounced its freedom and
declared its willingness to accept the decisions of the

Whitley Councils as binding upon itself.

International

Credits : The
Ter Meulen

Scheme,

It is common to speak of the League
of Nations as of something which it is

hoped at some time in the " dini and
distant future " to bring into existence,

and into action in the world's tangled

and troubled affairs.

Believing as we do that the League is actually com-
mencing to function for the peace and welfare of

humanity, it is with peculiar pleasure that we record

the receipt of a business document from its office in

Trafalgar House, Waterloo Place, S.W.— the head-

quarters at which the Ter Meulen scheme of Inter-

ational Credits is established with Sir D. Drummond
l'"raser, a prominent banker, as organiser.

A full explanation of the scheme is conveyed in a

booklet which may be obtained for 6d. from Messr.s.

Harrison & Sons, Ltd., 44, St. Martin's Lane, W.C. 2,

and the booklet has reached us accompanied by an ex-

planatory note, setting forth the objects and the working
of the scheme.

The International Credit is intended only for cases

in which necessary security for exports on credit or

payment in cash for such exports is not otherwise

available. When such oases arise it is requested that

tlie British exporter should express his willingness to

accept the Ter Meulen Bonds as collateral security, and
propose to the foreign importer to request his (iovern-

iiient to put the scheme into operation and furnish the

Ijonds as security. It is only as the need arises and
the desire for Government action is manifested bj- both
parties that the scheme will be brought into action.

The foreign Government then has to satisfy the Special

Commission of the League of Nations that the security

pledged by the bonds is adequate, and it is believed that

a certificate to that effect by the Commission will give

to the bonds a full face value in the eyes of any British

banker, who will then grant the necessary credits to

the exporter on this side. Apart from the provision

of the collateral security the business will be conducted
on normal lines, and the collateral can only be dealt

with or realised if default is made by the purchaser
if the goods.

The sooner this excellent scheme is brought into opera-

tion the sooner will the difficulty of the foreign ex-

hanges be overcome and British export trade restarted.

It would appear to be especially helpful in the case

tf contracts taking a considerable time to execute, such
IS those for electrical engineering plant.

We trust that every effort will be made by our business
•lien to utilise this excellent scheme, and incidentally

to build up the reputation of the League of Nations.

The recent inauguration of the In-

The Institute of stitute of Physics raises one or two

Physics. questions upon which some comment
may be offered. In the first place,

although there is little doubt that industry generally is

now appreciating much more than it did a few years

ago the importance of the physicist, there is more than

a possibility, owing to the unforeseen reaction which

has followed the war, that the full advantage of this

appreciation will, at any rate temporarily, be post-

poned. There is a vast difference between the practical

usefulness of the physicist and the chemist in industry,

and although the works chemist is now a well-recognised

member of most large engineering staffs, we have not yet

reached the stage when the works physicist has become

equally familiar. Consequently, the physicist must con-

tinue for some time yet to depend upon assistance from

the Government and donations from industry to carry

on his work in the more inspiring atmosphere of the

laboratories of our universities and teaching institutions.

Unfortunately, the impoverishment of the nation

has compelled the cutting-down of the sum at the

disposal of the Dejjartment of Scientific and Industrial

Research, and this limits the opportunities even for men
of promise to carry on original work in physical

research. That, however, should not discourage those

who have the full industrial development of pure science

at heart. There is, of course, a direct incentive to

manufacturing firms to subscribe to the funds of their

own research associations, and less incentive to put down
money for pure science research from which immediate

results are not necessarily forthcoming. The inaugura-

tion of the Institute of Physics offers one more oppor-

tunity for appealing to industry to assist, not only in

the national interest, but in the individual interests of

particular trades, by the provision of funds which will

aid in the conduct of research work in our universities

and teaching institutions on well-defined lines.

Another matter which arises out of the inauguration

of the Institute of Physics is the position with regard to

the formation of new technical institutions. It has

been urged that our old-established institutions, which

nominally cover every branch of engineering and science,

are not able to provide for the greater specialisa-

tion that has come about since they were originally

formed. There is a good deal of truth in this conten-

tion, and one or two instances can be mentioned where

some of the j'ounger men, who have been compelled by

the trend of events to specialise severely, have broken

away and taken action on their own account. A recent

example of this is the formation of the Institution of

Production Engineers, the complaint in this case being

that there is no opportunity at present afforded by any

existing society for the discussion of the practical aspects

of production, which is such a vitally important problem

to all industries to-day. In the same way, a Chemical

Eiagineering Group was formed a few years ago, to give

opportunities for the discussion of engineering problems

attaching to the chemical industry, and although the

Engineering Group is now affiliated to a parent society,

at one time there was a threat to break away and form a

separate institution. Similarly, the formation of the

Faraday Society has fully justified itself, and it seems

that the Institute of Physics will equally be found a

necessity if full opportunities are to be given for

physicists to discuss their own particular problems.

This tendency would seem rather to lead away from

the ideal put forward on more than one occasion

that the older institutions, such as the Institutions of

Civil. Electrical, and Mechanical Engineers, should

sectionalise themselves and cover the whole field of

activities implied by their names. The Institution of

Electrical Engineers has. it is true, made a move in that

direction bv the formation of its Wireless Section, and

it mav well be that this type of development could be

extended with advantage.
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STATUTORY UNDERTAKINGS AND THE FUEL SUPPLY.

[By a Legal Contributor.]

A QUKSTioN of very considerable importance to supply

authorities is suggested by the shortage of fuel. Suppose

that, owing to their being unable to find coal, those

who are under statutory obligation to provide elec-

tricity are unable to fulfil that obligation, what is the

position ? Are they under any penalty, or are they

liable to any consumer for breach of contract?

The question involves the consideration of those pro-

visions of the electric lighting Acts which compel under-

takers to give a continuous supply.

It is provided by Sec. 30 of the schedule to the Electric

Lighting Clauses Act that (1) whenever the undertakers

make default in supplying energy to any owner or

occupier of premises to whom they are required to supply

energy under the special order they shall be liable in

respect of each default to a penalty not exceeding 40s.

for each day on which the default occurs.

It has been held that where there is no special contract

between the undertakers and the consumer obliging the

former to give a supply, the latter cannot maintain

an action for damages for failure to supply—his only

remedy being to proceed for penalties (Clegg v. Earby
Gas Co. (1896) 1 Q.B. 592).

Taken by itself, this clause imposes a very serious

liability upon a company or local authority supplying

electricity, for it would extend to every default which
they might make. Even if the supply were cut off for

a few minutes in the day, it might involve them in a

claim for penalties. Its rigour, however, as we shall

presently see, is modified by a subsequent clause.

In cases where the local authority are not themselves

undertakers, severe penalties are inflicted if there is any
failure to supply energy to public lamps. Sub-sec. (2)
provides that where the local authority are not the
undertakers, and the undertakers make default in
supplying energy to the public lamps to which they may
be and are required to supply energy under the special

order, the undertakers shall be liable in respect of each
default to a penalty not exceeding 40s. for each lamp
and for each day on which the default occurs. Sub-sec.

(.3) provides that whenever the undertakers make default
in supplying energy in accordance with the terms of the
Board of Trade regulations, they shall be liable to such
penalties as are prescribed by the regulations in that
behalf.

The fourth sub-section is of the greatest interest. It

provides " that the penalties to be inflicted on the

undertakers under this section shall in no case exceed
in the aggregate in respect of any defaults not being
wilful defaults on the part of the undertakers, the sum
of £50 for any one day, and provided also that in no
case shall any penalty be inflicted in respect of any
default if the Court are of opinion that the default was
caused by inevitable accident or force majeure or was of

so slight or unimportant a character as not materially
to affect the value of the supply."

Let us examine some of the cases in which these pro-
visions have been considered, in order to see whether
they provide any answer to the question at issue.

What, in the first place, is force majeure, which is

sometimes described in legal documents as "the act of
( !od or the King's enemies " 1 In a case which was heard
in Diiblin in 1899 it was proved that the supply of

energy had broken down owing to certain defects in a
cable which had not made themselves apparent for a
considerable time. It was held that the Corporation was
excused on the ground of inevitable accident (Sun In-

surance Co. V. Dublin corporation, December 9th, 1899),

But the defence of force iiuijcurc or inevitable accident

will not avail an undcitakcr in every case. In Shaddick

V. London Electric Supply Corpoi-aticm (Jour/ial of Gas

Lighting, May 8th, 1900, p. 1235), the keeper of certain

licensed premises at Deptford summoned the defendant

corporation for failure to supply electricity to his pre-

mises. The default was admitted, but the defence was

force majeure, it being contended that the supply of

electricity having become deficient owing to unavoidable

causes, it became essential that some part of the district

of the company should be cut off, and that Deptford w:]>

selected as causing the least public inconvenience. Th'-

full penalty of 40s. was inflicted in each of the seven

cases, with 20 guineas costs in the first case, and 2s. costs

in each of the others. It would seem, however, that

where the company are taken by surprise, and asked to

supply a number of consumers for whom they have not •

made adequate arrangements, they will be leniently

dealt with. Thus in Marylebone Vestry v. Metropolitan ,

Electric Supply Co. {Journal of Gas Lighting, January

2nd, 1900, p. 34), the company were summoned by the

Vestry and Guardians for making default in supplying

electrical energy to the workhouse and vestry premises

on certain days. The company admitted the default,

and contended that the same was due to inevitable acci-

dent, caused by the great increase in the demand for

electricity which had exceeded their expectations. The

case was at first adjourned, and eventually small fines

were imposed.

It would seem that if any negligence on the part of

the company can be proved, it is futile for them to urge

a plea of force tnajeure or inevitable accident.

Thus the faulty laying of a cable which leads to a

break owing to subsidence ; defective insulation leading

to short circuit; carelessness at the central station which

leads to a stoppage of all the machinery; none of these
,

things could be pleaded in answer to a summons for

failure to supply. On the other hand, the breakage of i

a cable owing to floods, the bursting of a boiler, or

sudden stoppage of machinery owing to some undetected

fault would always be received as a complete answer
i

to a charge of failure to supply. But it is essential,

in the interest of the consumer, that the company should

take every precaution to secure that even when one set

of engines breaks down another shall be ready to take

its place.

If the undertakers cannot reach the consumer's pre-

mises without breaking up land not dedicated to the

public use, and the owner of the land refuses his consent

to the breaking up, this would appear to be an answer

to a complaint under this section (Bellamy v. Liverpool

United Gas Light Co. (1904), 2 L.G.R." 1,182).

These cases lead inevitably to the conclusion that nieri

inability from a business point of view to suppl}

is no answer to a claim for penalties. Whether

this inability is due to strike or lock-out, or inability to

procure coal, the undertakers remain liable for failure

to supply. The answer of the consumer who cannot turn

on his lamps to the complaint of the company " We have

no coal " is clear and explicit. " You are under statu-

tory contract to supply me w-ith electricity, and you

have broken that contract. You should have laid in

sufficient coal to tide you over the period of a strike."

That any consumer will ever attempt to assert his

right to the above extent may be doubted : but it is im-

portant for those who are connected with the electrical

industry to realise that so far as legislation is concerned

they are not at present protected by any strike clause.
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THE PRESENT ECONOMIC POSITION OF THE ENGINEERING AND ALLIED INDUSTRIES.

The following are extracts from a document issued by
the Engineering and the National Employers' Federa-

tions (tJroadway, Westminster, S.W. 1). We refer to

the matter in our leading columns. Since our article

was written we have been favoured with a copy of a

pamphlet issued by the Amalgamated Engineering Union
in reply to the Employers' statement. We propose to

treat it with equal fullness in a later issue:—
The Fundamental Cause of the Depression.

The fundamental cause of the existing depression is the war,
jnd we have to tind to what extent the various changes which
the war has brought about are the predominant causes in the
present depression.

The iirst consideration of the position reveals the fact that
there are in the world, at the present tune, two great classes of

[leople with whom w'e are mostly concerned :
—

(a) Those W'ho w-ant to buy and can't.

(b) Those who can buy and won't.

The position of the peoples in all these countries who want
buy out can't is symbonsed by the state of the exchanges as

ietweeu then" currencies and our currency.

FouEiGN Exchanges.

If English currency for the moment is taken as the stan-
lard, the currency of all these other countries is depreciated,
lecause in all cases for the last two years or more the pro-
luctive indu.stries of these countries have been abnormally dis-

-urbed, theu' exporting capacity has been excessively reduced,
md at the same tune they have been seeking to buy food,
iiachiuery and raw material. For the time being they have
argely exhausted their buying power and that means that they
lave exbau.sted the capacity to give employment to people of
he United Kingdom who are engaged in manufacturing in-

lustries.

There are some countries that will be able to renew tbeir
productive industry (including agriculture), and therefore in
lue time to export, if they can receive supplies of machinery,
it materials, of seeds, &c. In these cases it is proposed that
xport credits should be provided, but export credits are
luthing but loans, and when an exixjrt credit is made we are
inding to the country as.sisted, the product of British labour,
iipital and industry, notably in the form of manufactured
;(iods, and the degree of stimulation to British industry which
•xport credits can provide is a very limited one and in fact

united to the extent to which industry can be maintained by a
iovernment seeking to borrow in order to maintain industry
vhen it is depressed.
'ITie position with regard to trade with a country whose cur-

encies have been depreciated has been aggravated by the high
ust of production of British goods. Some months ago the
leeds of such countries were so urgent that they were prepared
iid willing to pay any price that might be asked to satisfy their
iiDSt pressing needs. They are no longer prepared to take that
ttitude and are holding back until they can obtain goods at a
uore reasonable price than at present.

While this state of things is dominating the situation it

lappensat the same time that industrial production is reviving
iipidly in Germany. In that country, where the present
iiarket par rate of exchange {i.e., purchasing power in Ger-
iiany) is .somewhere in the neighbourhood of 100 marks to the
overeign while the actual international rate is somewhere
liijut '240 to the sovereign, they are in a position to offer

Duds at less than half the price at which it is possible for
iritish manufacturers to .sell. Under these circumstances
European countries are naturally turning to Germany to
upply their wants, and it is manifestly becoming daily more
ifficult to obtain orders for British goods from the Continent,

Australian and Par Eastern Exchanges.

The state of affairs prevailing in India, China, and
ustralia, though arising out of the war. is very different in
haracter from that which has disturbed the European ex-
hanges. Tlie unit of Indian currency is the rupee, a silver
uin, but owing to the fact that the price of silver for many
I'ars Iiefore the war was kept fairly steady, and owing also
1 the fact that the balance of trade as between the United
kingdom and India was, all factors being taken into account,
cpt steady, it was possible, through the joint action of the
lome Government and the Indian Government, to stabilise
le lapee at Is. 4d., i.e.. 15 to the sovereign. The war caused
vast disturbance to the balance of trade, and stimulated

ctivity, both in India and in China, the other great .silver

sing country, with the result that there aro.se a great need
ir additional silver for coinage purposes. At the same time.
le annual production of silver was being severely restricted
wing to the Mexican Revolution. The combined effect of in-
eased demand with reduced supply forced the price of silver

) a level about three times as high as its pre-war level. The
overnment machinery for regulating the Indian exchange
nnpletelv broke down in face of the overwhelming economic
jrces which were brought into play, and at one time the

rupee attained the extraordinary value of 28. 8d., that is to
say, double its pre-war exchange value, lixti-aordinary
measures had to be taken, and the united States Government,
by selling several hundred million ounces of silver from their
reserves to the Indian Government, eased the situation.
A committee of the best experts investigated the question

and recommended certain measures which were adopted by
the Government, the outstanding one being that an effort
should be made to stabilise the rupee at the value of 2s., i.e.,

10 to the ±'. At the time the recommendation was made this
represented an effort to reduce the value of the rupee, but
shortly afterwards the price of silver began to fall because the
Mexican pruuu^.. ju was resumed and also because the replace-
ment ot Sliver currency in Europe by paiJer money enabled
enormous quantities of silver to be made available lor Indian
and Chinese currency requirements. The price of silver fell

with even greater rapidity than that with which it rose, and
to-day it is only a few pence per ounce ditt'erent from its pre-
war value—the rupee being once again somewhere about
Is. 4d. or a little less in value.
When the rupee was worth 2s. 8d. India placed enormous

orders in this country, particularly for textiles, and the extra-
ordinary flow of orders continued even after the fall of the
value of the rupee had begun because the rupee still had a
higher relative purchasing power if used to buy goods from
abroad. When, however, many of the goods were actually
delivered in India the value of the rupee had fallen below the
stabilised rate of 2s. in the £ and Indians who expected to
pay for goods on arrival at the rate of 10 ruiiees for a
sovereign's worth, found them.selves called upon to pay 15.

Warehouses at the Indian ports are still full of goods of which
the Indian purchasers will not take delivery^ and for the mo-
ment orders from India are negligible in amount. Congestion
of warehouses in Australia and South America has taken place
for similar reasons.

V.ith regard to Australia and New Zealand, the position
which tias ari.sen is a direct con.sequence of the war. The
Australian wool-clip and much of the .'Australian wheat har-
vest, together with supplies of meat from New Zealand, were
bought by the British Government as part of the policy for
maintaining food supplies during the war, for preventing
abnormal increases in prices, for securing adequate supplies of
wool for clothing the army, and also partly to assist the
Australian Government during those times when shipments
were held up. The payments of the British Government were
made, generally speaking, when goods were delivered into
warehouses in Australia, whereas in the case of private pur-
chasers, while the practice would vary probably from case to
case. yet. generally siieaking. payments were made against
shipping documents in the form of a bill of exchange, having
a currency of three or perhaps six months. In effect, when
the Government became the main purchaser, the Australians
were receiving payment anything from three to six months
earlier than they had been accustomed to receive it, and this,

of cour.se. had a very stimulating effect on their spending
power. When the end of the war came very heavy orders
were placed in this country for goods of a kind which could
not be obtained during the war in adequate quantities. The
demand from Australia and New Zealand became so heavy that
.Australian credits in London began to run down, and then on
top of this there came the change once more from Govern-
ment buying to private buying, and with the resumption of

the ordinary conditions of private trading the Australian found
a gap of from three to six months in receiving payments in

resfject of exports. In consequence of this gap, Australian
credits in London are exhausted. Briti.sh firms who have been
paid by Australian bills of exchange find it impossible to dis-

count these bills in London, and export trade to Australia has
been paralysed in consequence.
The difficulties which have arisen in the case of India, China.

Australia and New Zealand are difficulties of the balance of

trade and difficulties of currency, but every buyer in those
countries is now infinitely more critical of prices than he was
before the collap.se came and there is extraordinary reluctance
on the part of buyers in those countries to place orders for

British goods at the level of prices which has been prevailing.

It is very certain that an active state of trade cannot be re-

sumed without lower selling prices, involving a much lower
cost of production.

The Crisis.

From the point of view of British industry the critical

month was August, 1920, and if at that time a combined effort

could have been made to reduce the cost of production the
worst ert'ects of the slump could have been avoided. As a
matter of fact, between the end of .luly and the end of Decem-
ber the increase of wages reported by the Ministry of Labour
added ^1.434.000 to the weeklv wage bill, or. say, at the rate

of f70.000,000 a year.

.\s the Ministry of Labour statistics only cover a little more
than half the wage earners, the aggregate increase must have
been much greater.

As the " consumers' strike " was then well under way. it is

evident that the increased burden could only aggravate the

situation.
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" The Consumers' Strike."

So far, atteution has been concentrated mainly on those who
want to buy but cannot, because their own productivity js low
lor the time bemg.
The other class, namely, those who lau buy and will not.

is equally important.
Actually, of course, there is no sliarp division between the

two classes, because naturally those who are in urgent want of

commodities, whose purchasing power is also reduced, are in

many cases not exercising that power in full, because they hope
to do so at better advantage later on. This is particularly the
case of the ordinary consumer, who is not buying, say, a new
suit of clothes because he is waiting till the price is at rock
bottom.
The order of events is shown by the following sets of index

numbers :
—

THE PRINTING AND ALLIED TRADES
EXHIBITION.

—
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brushes, uud iu this way the speed ul the motor ia varied

in the sauie pruportiou. I'he brush roclier arms are lurnisUed
wita geared segments, anil are shilted by means of a pinion

and handwheel. i'or the larger sizes this gear can be uriven

by a small auxiliary motor mounted on the lop ot tbe macliine.

'iue advantages ol tbis coniinutator motor are that it can be
started without rheostats with the brushes m the starting

position, when the motor will run at about one-third maxi-
mum speed; regulation can be maue while the machine is

running uuuer load, and the motor can give constant torque
at any speed. Uhe power tactor at the highest speed is be-

tween .bj and unity.

MiisSBS. Vv . Oanmng & Co.. Ltd., show apparatus for the
electro-deposition of metals, lic. A motor-generator set shown
has an mput of I'i A at "i'A) V. givmg a current of lioO A at

b V. riating dynamos ot very strong construction are ex-

hibited; one of these gives a current ot \i,<M) A at ti V, and
the others range down to a small sized machine with an
output of lUU A at the same voltage. A special vat lor de-

posituig copper on cylinders is exhibited, 'ihis is htted with
gear to revolve and burnish the cylinder, while deposition

IS taking place. Uther exhibits are resistances and shunts
with brush contacts, vats tor electrotype and for nickel facing
stereos. &.C.

Messrs. A. W. Penrose & Co., Ltd., in addition to print-

ing and composing machines, show " Sunray " vertical arc

lamps for photographic reproduction, giving a diffused power-
ful white light. A vacuum printing frame shown is htted
with a .small exhausting motor pump. V'ertical arcs for

photographic purposes are also exhibited by Pictorial
XVlACHlNEUY, LTD.
Messrs. vVilliam J. Light & Co., Ltd., exhibit also for the

Swiss firm Winkler, Fallert et Cie. This exhibit includes a

number of machines operated by electric motors. A number
of metal meltmg and casting machines are electrically heated.

Among these are a rotary matrix drying drum, a flat casting

box. and a linotype melting pot htted with an automatic
tempera.ture controller.

Messrs. Witton-James, Ltd., have an exhibit comprising
all types of equipment for variable speed driving with full

automatic or semi-automatic control. A complete aU-h.p.

motor equipment for driving rotary wet presses and calenders

is shown, ibis consists ot main and au.x'iiiary motors. Ihe
set is put into operation by hrst startmg up the auxiliary

motor which rises to full sxieed when it is cut out by the

action of a centrifugal clutch, and the mam motor is then
driven straight from the mains, 'ihe ease with which speed
can be varied by a motor-driven sliding resistance, con-

trolled by push-button equipment, is very marked. The
push-button arrangement permits starting and speeding up,

stopping and slowing down, as well as inching, and the

interval of time elapsing between the pressing of a button
and the result is hardly appreciable. By connecting up several

of these push-button equipments in series the pressing of a
safety button prevents the starting up of any machine in

a set. A 'iU-h.p. " Kingsbury " variable speed motor is ex-

hibited. This is also htted with push-button control, allowing

the machine to be operated at any speed from a slow crawl
to a high maximum. The motor operates at maximum efh-

ciency from half to full speed. A seU-contamed Imotype
machine shown is a very compact piece of apparatus. The
motor is started up when the operator takes his seat by the

lifting of a flap with his knees. When the operator rises

the Map falls and switches the motor off. This equipment
obviates the running of a large motor when only a part of

the plant is required to be used. The patent electro-magnetic

reel brake system shown maintains a constant web tension
whatever the size of the roll of paper. The over-running of

a reel is prevented by an electro-magnetic brake. The rest

of the exhibit is composed of small jobbing press equipments
and accessories of various kinds.

The Igranic Electric Co., IjTD., is not exhibiting separately,

but its control equipment appears on a number of stands
where printing machinery is shown running. For small|

direct current motors, from ^ h.p. to 2 h.p.. type No. 105
counter em.f. type, self-acting motor starter is installed.

This is designed and intended to supply the need for a com-
paratively inexpensive automatic starter for such machines
as guillotines, croppers, boring boxes, A-c. It is provided with
a single pole " clapper " type main switch with magnetic
blow-out, and a single step of starting resistance which is

automatically cut out by a second " clapper ' switch when
the motor has reached approximately half normal speed. The
motor is started and stopped by simply pressing a button
located in a convenient position on the machine. For starting

and controlling the speed of electrically-driven flat-bed print-

ing presses, the " Junior Universal " panel (fig. 2) has been
widely adopted. This type of panel is made in standard sizes

from i h.p. to 3 h.p. The panel comprises the following : A
self-acting starter of the solenoid multiple-finger type. The
fingers are mounted on a revolving shaft which is operated
by a solenoid and timed by an adjustable dashpot. To start

the motor the fingers make contact in succession, each cutting
out a section starting on full field. A shunt field regulator
with 15 contacts and an external operating handle is provided
to give any desired speed range. A magnetically-operated
circuit breaker or " clapper " switch is interlocked with the
starter in such a manner that the circuit is always closed
and opened on the circuit breaker contacts and not on the

starter contacts. This feature is particularly important where
inching is practised. A powerful magnetic blow-out disrupts

the arc. A double pole main switch for external operation

isolates the starter and regulator when in the "
oft"

" position.

The whole of the switchgear is contained in a totally enclosing
cover with drip-proof ventilating ho«l and cable intake. The
front and sides are easily removable, leaving the switchgear
and resistance fully exposed for examination or cleaning
without the necessity of disconnecting the panel or taking
it down. For flat-bed machines requiring more than 4 h.p.

the No. "250 " LTniversal " control panel is being used. This

ORIP-PROOF
VENTILATING
HOOD

SELF-
ACTING
STARTER

EXTERNAL
OPERATING
HANDLE.S

ADJUSTABLE
AIR

DASH POT

Fig. 2.

—

Igranic " Junior Universal " Control Panel.

type of panel embodies the same features as those described

in the case of the " Junior Universal " panel. The current

carrying parts, however, have an increased capacity, and the

multiple linger type starter is replaced by a solenoid-operated

contact lever which moves over a number of renewable copper

segments. The control panels are usually fixed on the wall

or an adjaeent pillar; the only portion actually on the printing

press is an appropriate push button or master switch.

Messrs. Fry's Metal Foundry, Ltd., show a number of

metal melting pots each equipped w'ith a Footer pyrometer
connected up to a central indicating instrument. Among other

firms exhibiting may be mentioned Messrs. Gilbey & Her-
man, printing ink manufacturers, who have their stand illu-

minated by means of the Sheringham daylight lamps and
reflectors, and Messrs. Thomas & Bishop, Ltd., who exhibit
" Cling Surface " belt dressing and Gale's commutator com-
pound for the prevention of sparking.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Btaderi are invited to rubmit particulars of ntw or improved

devices and apparatus, which will be published if conndered of

sufficient interest.

Shadowless Lighting.

A recent is.sue of the Scientific American describes a device

invented by a Frenchman, M. Verain, for giving a light with-

out shadows in such situations as surgeries, operating theatres,

&c. where shadows must be entirely eliminated. A gasfilled

high-efficiency incandescent lamp is placed in a cylindrical

lens cell of the same general design as the lenses of the usual

mariner's lights. This lens system serves to project the rays

ot light sideways, where they come into contact with 50
mirrors arranged as .sectors around the inside of a large metal
bowl reflector. These mirrors are tilted at such an angle as

to throw the reflected Ijeams of light downward, thus forming
a concentrated circle of light. The area of this circle of light

may be increased or decreased l)y varying the distance between
the light source and the surface on which the rays are concen-
trated ; and as the light is reflected from 50 mirrors, if the
surgeon's hands or instruments cut off part of the rays there

are others that are not cut oft', and thus supply the required
illumination.

Oil Burner for Steam Boilers.

Messrs. Alexander Duckham & Co., IjTd., have recently

circularised electricity works engineers, pointing out that

there is plenty of fuel oil in the country, and it appears that

the only obstacle to .substituting it for coal in this emergency
is the supply of burners. They therefore think it will interest

station engineers to know that they make their own burners
in a few hours out of ordinary iron pipes, at the cost of some
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10s. ejich, without valves .or ilex, and find them as good as auy
proprietary burner that they have tried. The accompanyint,'
illustratiou (tig. 3) shows the eonstruetion of the burner. As to
the furnace, in an eujergency a rough but quite useful method
IS to let the burner play on a iieap of lire brick; but it is pre-
ferable to build a batUe ^all across the furnace, preferably
chequered with open spaces, .say, about 3 in. square. In lieii

(if a supply tank, a barrel placed a few feet above the level of
the burner can always be kept (illed by the fireman from the
barrels in which tlu^ temporary supply is received. ITie coni-
pan.v is not offering fuel oil. as its crude is of far too high a
quality; these suggestions are offered simply to help in the
pre.sent emergency. Notes nccompanying the circular give
full information regarding the in.stallation and use of fuel oil
burners, the kind of oil to employ, &c.

Tlie illustration, with the footnotes, explains itself. We
think the thanks of the electrical industry are due to Messrs.
Alexander Duckham for their very \iseful and disinterested
advice on this subject.

The " Heatrae " Boiling Ring.

A neat boiling ^.ring has been brought out by Messrs.
Electric Fires, Ltd., of. King Street, Norwich, which we
illustrate in fig. 1. The design is ingenious, and resembles
that of the " Heati-ae " fires, already described in this
column ; with the exception of a light cast-iron top-plate, the

.:s=^!i^mm

LEGAL.

The Nash Fish Hydrophone.
(Ciiilcllitlfd /mill jiiiijr iW.i.)

When the ca.se was resumed on JNlay .'ird, Mr. Nash went
into the witness chair, and Mr. Gray asked him if he was
personally fanuliar with the hunting of the submarines by the
" Nash i'ish."

Witness replied that he was, and iu reply to the Chairman
he said he had made about iUO trips. He did not think the
submarines went more slowly or le.ss noisily as the result of

his Ush!
Mr. Gray then quesstioned the witness as to his out-of-pocket

expenses in perfecting his tish, and Mr. Nash said he thought
it would be about i'3,0(K).

Sir Arthur Coleka.x asked witness if it was true that the
Admiralty ollered him a salary. Witness said thatWas so, but
later on Oapt. Fisher withdrew it.

Sir Arthur Colei-ax said Capt. Fisher had no authority to

withdraw it, and asked witness if it was not true that he
wrote stating that he wanted no salary, and that it was an
honour to him to be engaged on such work. Witness replied

that that was so.

Mr. R. A. Mack, one of the claimants, gave evidence as to a
visit he made to Scotland in May, 1916, for experimental pur-
poses.

Mr. Heath Brown said that in March, 1917, he was chief

technical expert attached to the anti-submarine division. The
Admiralty had ii directional hydrophone which would be cap-

able of dealing a serious blow to the submarine menace pro-

vided there was not the trouble of the water noise. He told

Mr. Nash that if he could succeed in solving the problem of

the water noise he would probably be of some use. Witness
went to Poole, and Mr. Nash took him in a motor launch,
behind which the " fish " was towed. The test was sufficient

to show him that the water noise had been eliminated witlioiit

]''i(i. '2.

—

Bottom Removed, showing Heater.

Improvised Oil Fuel Burner, Part Section.
a, IrJ-in. steam pipe swaged down to neck about S in. internal diameter, d, ?.-in. steam pipe, drawn
out to jet i-in. internal diameter, c, 1^-in. x ^Vin x IJ-in. steam tee.

"
rf, i^-m, x .Vin. buili.

c. Locknut, permitting axial adjustment of jet to'neck cl outer tube. /, Flesiule Cunuection to
oil-fuel tank, y, Flexible conntction to compressed air or steam supply, ft, ^-in. jet,' externally

fluted to centre in the neck without closing it.

parts of which are free to expand without fear of distortion
or cracking, the whole of the metal parts are pressed or
stamped out of thin sheet. By un.screwing a milled nut.
which cannot be detached, the bottom plate can be reniDved

;

it consists of a plain disk to which is pinned a polishecl
aluniinium reflector, the shallow air space between the two
serving as an ell'ective heat msulator. The heating spirals
are threaded through refractory bridges, as shown in tig. '2.

which are held in position by simple means with perfect
freedom, but perfect security. By removing another nut.
access is gained to the terminals, which are heavily insulated
with mica, centred by the neat device previoiislv described.
The vvhole of the design is pleasing from the nici biiiiniil ami
electrical points of view, and in operation the ruij^ is vciy
satisfactory, heating up quickly to a ivil heat. A sample
wliicli we have been using is rated at 1 kW and has proved
biitli ccaivenient and eH'cctive.

A Foreigner's View.—A Dutch visitor writingr to the
Nnirruath DaiUj Journal, expresses surprise that such a great
coal-producing country as England .should allow its biggest
asset to lie so shamefully wasted. He asks:

—"What is it

that has held this country back from adopting modern
methods of power, lighting and heating? Engineers the
world over are agreed that electricity is the most economical
power that can be produced from coal, and yet in England
its development seems strangely slow.

[ do not wish to boast particularly about my ow'n country,
but 1 cannot help mentioning the fact that practically every
hou.se in Amsterdam has electric light, and a very large num-
ber of them rely upon electricity lor heating and cooking."

any loss of sensitiveness. No one had up to that time, to his

knowledge, solved the difficulty. He sugge.sted to the .Admir-
alty that fifty of the " iSash Fish " apparatus should lie

oruered for .service at once. He came to the conclusion that
the " Nash Fi.sh " iipparatus' was by far the inost successliil

device for chasing submarines during the war. Alter the
Nash P^i.sh " had been accepted they had the " Porpoise

"

device and the .Imerican " K-tube " device. 'I'hese, however,'
were not in u.se until many months' after the " Nash Fish."
Capt. HUMI'HRKV WALWYiN .said he was As.sistant Director of

the .\nti-subniarine Division of the Admiralty, and iu that
(apai-ity was acquainted with the devices for defending our
sill

I

IS against the German submarines. There were .several

ilcMies in use. but none of them could detect a submarine
from a moving vessel. In January, 1918, he was ordered to
take the command of the whole northern control, and he found
that the " Nash Fi.sh " was the only device that could locate
and follow a submarine, althcui.uli it was disappointing at times.
Witness had been in many e\ti am ilinaiy sNluiiarine hunts, and
the longest he remembered c«( upinl smne eighteen or twenty
hours.

The Chairman : Quite apart from the " killing " of a sul)-

marine, is the hunt of value'.'

Witness: Undoubte.ll\ Altei- a .submarine had got through
the barrage it was iioi i|imI.' m. h.ippy when it went back.

Lieut. Chas. Dicksii.\ SiiioI'Ian said he was in -six hunts
altogether. He founil the " Nash Fish " system very satis-

factory for hunting submarines. His machine picked up the
noise of a submarine eight miles away. He claimed that he
sank two submarines. 'He was perfectly certain he .sank one.

Other witnesses were called for the claimants, and all stated

that the " Na.sh Pish " was the most efficient apparatus for

detecting submarines.
Sir Ahtuuu Colekax opened the case for the AdmiraUy by

first calling evidence.
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I

Mr. Louis Chas. Beknacchi said he was appointed to the

Anti-submarine Division of the Admiralty, and he thought the
" K-tulie " appKance was better than the " Nash Fish."

The Court adjourned until Monday. May 9th, when the

hearing was resumed. Mr. Bernacchi said he did not think

there was any ground for thinking that becau.se of the " Nash
Pish " the Germans were forced to make their submarines less

noisy.

Commander Sawbiudgl:, of H.M. Navy, said he joined the

submarine section of the Admiralty in April, 1918. He knew
that a large number of trawlers were ordered to be equipped
with the " Nash Fish," and that it was a very expensive
apparatus. There was a terrific menace then, and any mea-
sures taken would have been justified, however expensive they

might be.

Commander H. I. R. Trischler, R.N., one of the Director's
' assistants for anti-submarine duties in connection with the

Admiralty, said that in a report of the trials it waa stated

that the " Na.sh Pish " was well designed; he thought it was
defectively designed, and was a totally misleading device.

So far as the electrical method is concerned of turning a

hydrophone in the fish, is that novel in principle?—In all

our fire-control instruments we practically have the same
idea.

As tar as I can make out the " Nash Fish " equipment cost

something between £.500 and ^700'!'—I have the amounts per

trawler. I should say about fSoO is the average.
11. -^ll Cross-examined by Mr. Honter Gray, witness said he did

not think the " Nash Pish " was of any value at all.

Were you more in favour of the porpoise?—No. I hold no
brief for the porpoise; that appliance failed as badly as the
" Nash Fish."
Commander Turi.e, D.S.O.. said he had had considerable

experience in the hunting of enemy submarines during the
war. Compared with the S.C. tube the " Nash Fish " was
unfavourable in calm weather and favourable in rough
weather. At one time he thought the " Nash Pish " would
succeed where the S.C. tube failed, but he found ultimately
that it was less reliable than the S.C. tube.

Cro.ss-examined : The "Nash Fish "'gave a lower per-

centage of false bearings than other devices.

Mr. Eric B. Hughrs. who took part in a number of sub-
marine hunts, said his experience of the " Na-sh Fi.«h " was
that it was unreliable. The greatest trouble was the breakage
of the wires. The S.C. tube was more reliable as to accuracy
of bearings.
Commander Parooharson. who is now in command of the

Anti-Subraarine School at Portland, said that at times he
found the " Nash Pish " satisfactory, but it gave bearings
which were quite unreliable, and the submarine was often

in the opposite direction to that given by the " Nash Pish."
There was considerable cable trouble. On the whole, he did

not consider the " Nash Fish " satisfactory.

Lieut. P. M. Symon also considered that the " Nash Fish
"

was unreliable.

At the close of the evidence Sir Arthdr Cor.EFAX addressed
the Commi.s.sion. He said he had given Mr. Nash the credit

of being industrious and ingenious, and he had not said thnt

Mr. Na.sh should not receive any consideration for the work
he did. But this was a grosslv exaggerated claim. It started

as a claim for a quarter of a million of pounds, and Mr. Hunter
Gray reduced it to JIOO.OOO. It was all a question of amount.
Mr. Orav opened the case as if the submarine menace was
defeated by this invention. It was nothing of the kind. It

played a small part, and nothing more than that, in meeliing
the submarine menace. It was no lieffer th.nn the other
devices, if as good. He contended that no submarine was
destroyed by the " Nash Fish." The cables and the electric

appliance p.ive trouble, and it was not a nractical device. He
suggested that somethins in the neighbourhood of fl.OOO
would be a proper award in this case.

Mr. Hdnter Gray. K.C. on behalf of the claimants, sub-
mitted that the evidence had clearly proved that the most
powerful factor in dealing with the German submarine menace
was the " Nash Pi.sh," and it took a most important part in

reducing the losses in the national shinping. When be opened
his ca.se he mentioned jEIOO.OOO as the amount of the award
that .should be made, and he submitted that that was about
the right figure.

Tlie Chairman said Mr. Grav had submitted one basis on
which the Commission should fix their award, but there was
another way, and that was to give five or t«n ner cent, on
the amount which the Government had exnended in connec-
tion with the invention. The Government had spent £175.000
on this invention.
Mr. Hunter Gray .said he did not airree with the chairman

that bis suggestion should anply in this case.
This closed the case, and the Commission will make their

award in due course.

a contract between the parties by which the defendants agreed
to sell to the plaintitF aUO Bosch magnetos at 9 guineas each.
They were to have been delivered within 14 days, half of the
number to be shipped to the United Kingdom within seven
days. Those arrangements had been confirmed by the defen-
dants. As a matter of fact, counsel continued, no magnetos
had ever been delivered, and defendants, in answer td the'

claim, had raised a curious defence. They claimed to have the
contract rectified on the ground that it was contained,
not only in the document in dispute, but in several
other letters, some of which really did not pass between the
parties to the action. They further contended that the con-
tract was partly verbal. The matter began in a sale of 5Q0
magnetos by the defendants to the Bromptou Motor Co., who
in turn sold them to the plaintiff. Some trouble arose because
the defendants wished to alter the terms of their agreement
with the motor company. Plaintiff' was asked whether he
would accept the alterations, but refused. The motor company
then declined to go further with the matter, and the direct
contract between the plaintiff' and defendants was the result.

The plea for rectification, commented counsel, was really an
attempt to read into the contract some correspondence which
passed between the motor company and the defendants. The
two terms they sought to add were that if they failed to carry
out their contract they should suft'er no further penalty than
cancellation, and that the plaintiff should give a certificate

showing that the magnetos were for commercial use only.
His Lordship, giving judgment, held that as there was

really no market for the magnetos, plaintiff was only entitled
to the loss of profit he would have made had the goods been
delivered. He therefore gave judgment for £400 with costs.

Electrical Appllances. Ltd., u. Mallis.

The Lord Chief Justice, in the King's Bench Division, on
May 3rd. heard an action by plaintiffs against one Mallis. a;

former employe, and bis wife, in which an injunction was
sought to restrain them from continuing libellous conduct.
Mr. Maddocks. appearing for the plaintiff company, said

his clients sold a vacuum cleaner manufactured by the Eureka
'Vacuum Cleaner Co._. of America, and the defendant MalUs
was in 1915 employe'd by them as traveller, and was given
North-West of fjondon to travel in. After a time he expressed
a desire to have the South-Wcstern district instead, but was
told that the change could not be made. He thereupon wrote
a circular letter to the trade houses stating that he was about
to sever his connection with the plaintiff firm because there
was trouble with the staff. Then Mrs. Mallis. the defendant's
wife, went to plaintiffs' offices, and bursting in upon a director,

abused him until he threatened to send for the police. She
subsequently wrote a letter to the Eureka Co., accusing plain-

tiffs of dishonourable conduct. She compiled a book descrip-
tive of them which she published and sent to Harrods, White-
leys, and other big firms. The book was also circulated amongst
the plaintiffs' staff. She wrote :

" I regret I am unable to
requisition the Salvation Armv band to take up its stand out-
side your office to play ' I^ad, Kindly Light,' " She also ob-
tained placards some feet in length upon which appeared words
imputing dishonourable conduct to the companv, and challeng-
ing them to bring her to justice. With this placard she
paraded up and down the street outside plaintiffs' Oxford
Street premises. She had a photograph taken of herself carry-

ing the placard which she sent to the Eureka Co. Under the
circum.stances the only thing the plaintiffs could do was to

apply for an injunction to restrain the defendants from con-
tinuing their course of conduct. The injunction had been
gr.-inted. and be fcoun.sel) had seen coun.sel for the defendants,
and had been told by him that Mrs. Mallis was carried away
by her feelings because she thought her husband had been
badly treated. It was useless to ask for damages, and if

defendants would give an assurance not to repeat the libellous

statements and annoying conduct that would end the matter.
Mr. Harnay, K.C. for the defendants, said that his clients

were prepared to give such an undertaking, to apologise for

the annoyance which they had caused the plaintiffs, and to

agree to a continuance of the injunction.

His LoRD.SHiP agreed (o the action being settled upon these
terms

Mate i>. The Vulco Maonf.to Co.

Ik the King's Bench Division, before Mr. .Tustice Bailhache
on Monday, Gordon Harold Mate, of Lee, Kent, brought an
action against the defendant companv. of Long Acre, London,
clMming £n.5m damages for alleged breach of contract,
Mr, Le Quesnb, for the plaintiff, explained that there was

Application for Cancellation of Indentures.

On Mav 5th a local electrical engineer applied to the'Sutton
Police Court for a summons for the indentiires of three appren-
tices to be cancelled. He stated that the period of the inden-
tures was five years. After the boys had served for two years
their trade union demanded that the pay of the hoy over
eighteen years of age should be increased to 3Ps. per week,
and that of the other two to 31s. per week. The engineer
refused to accede to this demand, and as a consequence the
union withdrew the boys from his service, and the other
employes also ceased work, k further threat was that the

union would order its men to refu.se to connect up to the

electricity supply any installation carried out by the applicant.

He bad given notice to the apprentices to return, but thej
had taken no steps to do so.

The summons was accordingly granted.
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BUSINESS NOTES.

Electric Supplies Co., Ltd.
Freeman Electric Co.
Simplex Conduits, Ltd. .

.

Sun Electrical Co., Ltd. .

.

Notable Electric Co., Ltd.
Warren, V.C.H
Pooley & Austin
Stevenson & Rush, Ltd. .

.

Lancaster Engineering Co.
Electrical Conduits, Ltd.

Bankruptcy Proceedings.—G. Doi.ky, electrician, Great

Grimaby.—Last day for proofs for dividend, May 2lBt. Trustee,

Mr. J. F. Wintringham, St. Mary's Chambers, Great Grimsby,

Gboboe Edwin Leigh Wynne, trading as the Amalgamated
Trading Co., 44, Surbiton Road, Kingston-on-Thames. The follow-

ing are creditors herein :

—

Enfleld-Ediswan Cable Works,
Ltd

Ediswan Electric Co , Ltd.
Visible Writing Machine Co. .

.

Driver, Drenaan & Cooper, Ltd.
Rylands & Sons
Pawsons & Leaf, Ltd
International Electric Co.
L.P.S. Electric Co.
Grey, M.
Hogg, S 60

L. P. HOWSE & G. H. B. Snell (Howse & Snell), electrical engi-

neers, 6 and 8, Duke Street, Margate, Kent.—The public examina-
tion of these debtors was held recently at the Guildhall, Canterbury.

The Official Receiver stated that the statement of affairs compiled

by the debtor Snell showed liabilitiesof £1,873, while the net assets

amounted to £623, or a deficiency of £1,250. It appeared that

debtors commenced business in partnership after serving in the

Army, Howse looking after the outside work, and Snell the books.

Howse possessed no capital, but Snell provided a small sum, while

his father advanced £50 in December last, and guaranteed an over-

draft of £250 at the bank in March. At first they were successful,

but their work consisted to a large extent of installation work,

and they lost money over it. They were questioned with reference

to certain people who were said to be partners, and the examination
was adjournad.

F. E. Padmore, electrical contractor, Marlborough Road,
Nuneaton.—Receiving order made May 6th, on debtor's own
petition. First meeting May 19th, public examination June 13th,

both at Coventry.

W. A. Davis, electrical engineer, 14, Basinghall Street, Farnley,

Leeds.—Receiving order made May Bth, on creditor's petition.

S. Beckett, Jun., electrician, Bolton.—First meeting. May 24th,

at the Official Receiver's offices, Byrom Street, Manchester
;
public

examination June 15th, at the Court House, Bolton.

A. J. Harrison (Xtra Lighting Co.), electrical and gas engineer,

4, 5 and 6, Old Market, iSunderland.—First meeting, May 18th
;

public examination, May 10th, both at Sunderland.

Company Liquidations.—Pinkney & Forster, Ltd.,
electrical engineers and contractors, Newoastle-on-Tyne.—A meeting
was held, Mr. Leslie Brown presiding, at which a statement of

affairs was submitted showing a surplus of assets over liabilities.

It was resolved to confirm the appointment aa liquidator of Mr.
Leslie Brown (Messrs. Stephenson, Smart & Co., incorporated
accountants, Saville Row, Newcastle). A committee of inspection

was appointed.

T. Emery's Automatic Power Generating Motors, Ltd.^
Meeting called for June 6th, at 18, Adam Street, Strand, W.C,
to hear an account of the winding-up from the liquidator, Mr. C.

Pillow.

Submarine Motor Ship Cleaner.—First meeting of creditors

and contributories May 19th, at Carey Street, W.C.

Oissointion of Partnersliip.— J- K. Cotton & Co.,

electrical engineers. 2. Water Street, Rochdale.—Messrs. F. W.
Brierly, J. Sugden, A. D. Wickham. and A. Taylor have dissolved
partnership. Messrs. Brierly, Sugden, and Wickham will continue
the business under the same style.

Trade Annonncements. — Mr. Edwin 0. Chadwick
has resigned his position as manager of the electrical department
of Messrs. Strode & Co., after 17 years' service with them, to join

Mr. Ernest Withers in the business of Waring and Withers. The
style of the firm is now Messrs. Waring, Withers & Chadwick.
The Kent Electric Power Co. has transferred its offices

and wiring department showrooms from Railway Street, Chatham,
to 240, High Street, Rochester.
The Ivor Electrical Co., Ltd., has removed to 56, Red

Lion Street, Olerkeuwell Road, E.G. 1. New telephone number :

" Clerkenwell 3663."

Messrs. Pettiorew & Merriman, Ltd., have removed from
7, Henrietta Street, Covent Garden, to 122-124, Tooley Street,
London Bridge, S.E. 1, where they will give trade demonstrations
of the " Select-o-phone " automatic telephone system. Telegrams :

" Merrigrew, Tooley, London "
; telephone number :

" Hop 134."

Mr. John Rnss, of Maiden Lane, W.C. 2, asks that in future all

communications should be addressed to him at St. Andrew's Works,
Donamnre Road, Stoke Newlngton, N. 16.

Catalogues and Lists.—Messrs. Hay, Maryon cfc Co.,
Ltd., 14, Bride Lane, Lndgate Circus, E.G., 4.—An extremely well-
produced catalogue of water-power plant. The list deals com-
prehensively with all parts of the hydraulic side of hydro-
electric machinery, and the illustrations of Pelton wheels, turbine
runners, valves, pipe details, &o., are very good, and the descrip-
tiong full and luoid.

Economic Electric, Ltd., 10, Fitzroy Square, W. 1.—" Wireless
Catalogue " (28 pages). This is a very comprehensive list, giving
prioea and illustrations of all kinds of wireless apparatus

—

tuners, valves, detectors, condensers, resistances, instruments, &c,

The Newman Electrical Co,, 64, Newman Street, W. 1.—
An illustrated price-sheet of ' Nuco" artistic alabaster bovl
fittings in various finishes ; also Schedule " C," giving revised
prices of electrical accessories, including switches, fuseboards,
lamp-holders, adaptors, heating apparatus, ko.

Mr. Walter Balmiord, "Electric House, " Whittall Street,
Birmingham.—Two illustrated leaflets descrbing the " Scot" lamp-
holder and sha'e carrier ; also a pamphlet describing the "British
R.B. " small lighting set.

Carron Co,. Carron, Falkirk, N.B.—An illustrated price-list of
14 "Carron " fires in various sizis and finishes.

Swedish General Electric, Ltd., 5. Chancery Lane. W.C. 2.

—

An illustrated descriptive pamphlet dealing with three-phase
commutator motors.
The General Electric Co., Ltd., Magnet House, Kingsway,

W.C. 2.—Two show-cards dealing with low-wattage gasfilled

lamps.
The company has just issued its Bulletin No. 9,

'' Rotary
Converters," describing in detail the characteristics of the

machines ma(?e in the company's works. The introduction gives

general information on rotary converters, including such items as

power factor correction, commutation, armature heating, &c.

Section II deals with voltage regulation by reactance, and a.c.

booster control. Starting and synchronising are covered by
Section III, which includes notes on running the converters in

parallel. In Section IV the design is described, and full parti-

culars of the component parts are given. Rotary converter sub-

stations are dealt with in the last section, and equipment and lay-

out are illustrated. The illustrations throughout are very clear,

and the publication is another example of the excellence of

modern advertisine.

Messrs. Lacy-Hdlbert & Co., Ltd., 91, Victoria Street, S.W. 1.

—List E L B 4. An illustrated and priced pamphlet describing

the " Boreas " patent portable electric blower.

Messrs. Thomas Meadows .& Co , Ltd., 10, Errol Street,

Whitecross Stree'', London, E.G. 1.—Circular relating to packing
cases specially designed to prevent pilferage.

Messrs. Watson & Sons (Electro -.Medical), Ltd., Sunic

House, Parker Street, Kingsway, W.C. 2. Bulletin 36 S, describing

a portable transformer unit for X-ray work ; illustrated and
priced.

Summer Sports.—The Tennis Section of Tucker's

Athletic and Recreation Club (J. H. Tucker & Co.. Ltd.) commenced
the season on Saturday last, in glorious weather. The opening cere-

mony was performed by Mrs. T. R. Martin, supported by Mr. T. R.

Martin (joint managing director), Mr. S. R. Davies (oroduction

manager ), Mr W, Y. Smith, Mr. H. W. Rodgers, Mr. C. H. Walker, Mr.

W. A, Wood (hon. sec. Tennis Section), and Mr. H. Pratt (general

secretary). Apologies for absence were received from Mr. and Mrs-

J. B. Tucker and Mr. Tranter, who wished the club a successful

season, and hoped to be present at some future date. The first

tournament takes place on Saturday next.

On Saturday last. Pope's Electric Lamp Co. opened their cricket

season with a game against Osram Second XI at Wood Lane, and

won by 54 runs. Pope's scoring 139 and Oarams' 85. For Pope's,

F. Bryant was successful with both bat and ball, scoring 70 and
taking 3 wickets for 41 runs, while Mr. Kenneth Pope got 28 runs

and took 3 wickets for 33 runs ; Chelsom took 2 for 15.

Electricity Supply RIfie League.—The following are

the results of the April matches :—Brompton 558, Hackney 557
;

St. James's 535, Hackney 538 ; Central 559, Hackney 552 ; Hackney
538, Fulham 521; Brompton 530, Fulham 479 ; City Co. 56 1 , Brompton
543 ; Brompton 551, County Co,, 530 ; City Co. 564, County Co. 526

;

City Co. 572, Shoreditch 571. The City Co. now heads the list with

10 points.

Failure of Compulsory Arbitration in Norway.—The
Norwegian Government has decided not to renew the " provisional

"

Compulsory Arbitration Act, which has been in force since 1916,

learns the Bail;/ InteUigeiwe of the International Labour Office.

It was passed in the autumn of that year largely in order to deal

with widespread disputes in the engineering, mining, and super-

phosphate industries, the introduction of such a measure having

been the subject of agitation ever since 1909. The Act was renew-

able annually, and the period expired on April Ist. The decision

to allow it to lapse was largely due to its unsatisfactory working

in the conflicts of the past year.

—

Daily Telegraph.

The Future of Dutch Industries.—In an interview, Mr.

Philips, of the Philips Incandescent Lamp Co., at Eindhoven

(Holland), declares that in the long run Dutch industries will not

be able to compete with the German producers if the demands of

the German working men remain at the present low level. It will

not only become necessary for the manufacturer to reduce the

profits, but at the same time the Dutch working people must bring

their living standard down to a lower level in order to prevent

greater unemployment.— Time!: Trade Supplement.

Copper and Lead Prices.—Messrs. F. Smith & Co.

report. May 10th :

—
" Copper (electrolytic) bar sheets and rods and

h,o. wire, no change."
Messrs. James & Shakespeare report, May 1 1th :—" Copper

bars (best selected), sheet and rod, £114—£2 decrease liBngliih

pig lead, £25—30s. increase."
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Book Notices.
—" Electric Arc Welding." (26 pp.)

Special Publication No. 7,783/2 of the Metropolitan - Viokera
Electrical Co., Ltd., Manchester.—This is an example of modern
publicity in which advertisement is combined with technical facts.

The introduction is a comparative survey of the several methods
of welding in which the utilitv and efficacy of the electric arc for

this purpose are emphasised. The many applications of this type of

welding are then enumerated, showing how it enters into every

department of engineering. Notes on materials and impurities

found in them and their effects are next dealt with. Then the

method of procedure is explained, and particulars of electrodes,

current strengths, speed and power consumption, are given in

tables. The necessary electrical equipment is described in

detail, and accessories are also included. The illustrations are par-

ticularly good, and bring out the points of the text very clearly.

''Aluminium Bus-bars and Connections" (16 pp.). Publication

No. 171B of the British Aluminium Co., Ltd.—Although a trade

publication, this pamphlet is an attempt to give an uncoloured
survey of the advantages obtainable by the use of aluminium in

power stations. Economy is, of course, the keynote, the other

points of the superiority of aluminium over copper for bus-bars

being given as :—Greater ease in erection ; less temperature rise

for equal conductance, and a considerable reduction in the weight
to be supported. The illustrations, with which the publication is

liberally endowed, depict various large installations of aluminium
bus-bars, including those installed at Birmingham, which form a

splendid example of the work. Several tables are embodied in the

brochure giving particulars of the current-carrying capacity,

rcoistance, and other characteristics of various sizes of aluminium
bars and connections.

" London Chamber of Commerce Thirty-Ninth Annual Report of

the Council and Transactions of the Year 1920."

''^Journal of the Institution of Electrical Engineers." Vol. LIX,
No. 298. February, 1921. London : E. & F. N. Spon, Ltd.

Price lOs. 6d. This issue contains the address to the Students'

Section by the President.
" Electrical Handling of Materials." Vol. II. Structural Work.

By H. H. Broughton. Pp. xiv -I- 292 ; 368 figs. London ; Benn
Bros., Ltd. Price 2o8. net.

" Electric Welding." By E. Viall. Pp. xii -f 417 ; 329 figs.

London : McGraw-Hill Publishing Co., Ltd. Price 228. net.
" Heating Systems : Design of Hot-Water and Steam Heating

Apparatus." By F. W. Raynes. (Second edition.) Pp. 324
;

158 figs. London : Longmans, Green & Co. Price 21a. net.

We have received from Messrs. Henry Frowde & Hodder and
Stoughton, 17, Warwick Square, Newgate Street, E.G. 4, a list of
technical and scientific books published during the present year as

well aa several in preparation. Prices and particulars are given.
" High-Tenaion Switchboards." By Henry E. Poole, B.Sc.(Hons.),

&o. Pp. 114; 22 figa. Also "Electricity in Steel Works." By
Wm. McFarlane, B Sc. Pp. 109 ; 21 figs. London : Sir Isaac
Pitman & Sons, Ltd. Price 28. 6d. net each. (Pitman's Technical
Primer Series.)

Technologic Paper No. 170 of the U.S. Bureau of Standarda,
" Pyrometric Practice." Pp. 326 ; 185 figs. Washington :

Government Printing Office. Price 60 cents.— In this publication
a complete treatise on the practical phases and applications of
pyrometry is presented. All general methods of measurement,
instruments and nse and standardisation of apparatus are discussed.

The paper is illustrated with photographs of modern American
instruments. Many tables are included, and the treatise contains
an index for ready reference.

Westlnghonse Co. in Argentina.—A Government Decree
authorises the Sociedad Anonima Compania Westinghouse Electric
Internacional, constituted in Wilmington, U.S.A., on May 2l8t,

1920, to establish a branch or agency in Argentina.

—

Review of t lie

River Plate.

Zinc.— i^Ir. Hoover has announced that the Department of

Commerce will undertake surveys of conditions in the zinc markets
of the world. He added that he did not know what could be done
to help the present unfavourable situation in the United States, but
it was hoped that the surveys would disclose where American zinc
could be moat profitably exported.— Heider'x Trade Service
(Washington).

International Rubber Exhibition.—The fifth Inter-
national Exhibition of Rubber, Other Tropical Products and Allied
Industries, will be held at the Royal Agricultural Hall from June
3rd to June 17th. Sir Owen Philipps, M.P., is the Uon. president,
and Mr. H. Greville Montgomery is organising manager. Already
40 British and foreign countries, and over 50 asaociationa and firms
have secured space. The exhibits include rubber manufactured
articles, reclaimed rubber, compounding ingredients, machinery,
and appliances, &c. International congresses will be held dealing
chiefly with the rubber industry.

Iron Castings.—The Bietley Iron Co., of Biitley,
announce that special arrangements have been made to keep their
foundries at work during any prolongation of the coal strike,
supplies of pig iron and coke being assured. They are making
turbine, colliery, and other castings up to 30 tons weight.

Australia and Trade witli Germany.— :7'Ae Times
Melbourne correspondent reported on May 6th that it was stated in
the House of Representatives that all restrictions on exports,
including exports to Geimany and Russia, had been removed.
Imports from Germany are limited to articles such as parts of
machinery which are unobtainable elsewhere.

The Coal Dispute.— I'pon the whole the electrical

industry seems tu be carrying on remarkably well in this, the
sixth, week of the dispute. Supply undertakings generally
are still able to give a restricted output and Umited tramway
services are still available.

It has been reported in the Press during the current week
that a number of well-known electrical and calsle manufac-
turing companies have been discharging thousands of em-
ployes owing to the coal situation.

Among the less fortunately placed concerns is the Staly-
bridge, &c., Joint Tramways and Electricity Board, which
has had to suspend the whole of its tramway services, and
which, it is reported, is in a precarious position as regards
electricity supply. The completion of an oil fuel installation
at the Crown Point station of the Leeds Corporation enabled
a greatly improved tramway service to be operated. At
Nelson the tramways have been shut down, and in Bury a
50 per cent, reduction has been made.
The Birmingham Electricity Supply Department, which,

until quite recently, did not consider it necessary to impose
any official restrictions, has had to review its position, and
restrictions are being made with a view to causing as little

dislocation as possible. The tramway services have been
reduced by 'do per cent.

On May 4th the Birkenhead authorities were temporarily
unable to obtain coal in sufficient quantity to maintain the
necessary head of steam for their generating plant. As a
result the tramways were suspended for a period of two hours.
At Bradford a deputation representing the tramway em-

ployes interviewed the manager with regard to the curtail-
ment of services which had been put into effect. The manager
informed them that he was acting upon Government instruc-
tions, whereupon the deputation pointed out that the position
of Bradford with regard to fuel did not justify such a drastic
" cut." The town clerk stated that the Mines Department
had powers to take action against the Corporation for any
breach of the order. It has been arranged for a large number
of the men to take their holidays now in order to avert
" standing them off."

In Sheffield the tramway employes have been put on to a
day-by-day agreement. Thus, if circumstances necessitate
it they may be temporarily suspended. Eight thousand were
added to the unemployed list during last week.
On May 3rd the Doncaster Electricity Committee announced

that it had secured sufficient coal to run the electricity works
for another fortnight.

The L.C.C. tramway services have been cut down a great
deal, especially in the outer suburbs. On the " Underground "

railways, economy is being effected chiefly by severe " cuts
"

in the Sunday train services, although the week-day services
have also been curtailed. The general arrangement is for a
later commencement, and an earlier cessation of services.
In addition to a great reduction in the Halifax tramway

services, the electricity .supply is being withheld between the
hours of 11 p.m. and 6 a.m. The town clerk has been in-
structed to prosecute firms not complying with the 50 per
cent, power reduction order.

The York.shire (Woollen District) Electric Tramways Co.,
Ltd., has adopted the policy of not running any cars before
I'2.45 p.m.. and services are discontinued at 8.30 p.m., with
an hour's extension on Saturdays.
The number of unemployed has reached appalling propor-

tions, and it was stated at the beginning of the week that
5,000.000 workers had been directly affected by the stoppage,
and that '2.000.000 of these were receiving full unemployment
allowances. In London itself the number of people thrown
out of work was reported to be upwards of 200,000.
The restricted supplies now being given have necessarily

affected industrial concerns severely. All bi)t three depart-
ments of the Helsby cable works have been closed. A quantity
of coal from the works is being supplied to necessitous people
in the district.

Further steps have been taken by the Government to con-
serve coal. On May 4th the Secretary of Mines issued an
order for public lighting to be reduced to 25 per cent, of that
employed on the same date last year, in the case of towns
with a population of 5.000 or over; smaller towns were
ordered to suspend public lighting altogether. Power for
tramways and light railways is restricted by the order to 75
per cent, of the normal.
The renewed Order in Council extending for another month

the conditions necessitated by the declaration of a " state of
emergency," permitted the Secretary of State to institute a
further extension of one hour of " summer time." It was
decided later, however, that the small amount of fuel which
would be conserved in this way did not justify any action in
the matter.
A Times message dated May 10th said that a detachment

of naval electricians and stokers had left Portsmouth that
day for London. It was understood that they were detailed
for duty at power stations if required.
Members of the E.T.U. at Greenwich refused to handle

inrported coal and were, therefore, dismissed. The secretary
of the union stated that unless the men were reinstated the
whole of the electrical services of London might be closed
down.
The Glasgow Corporation has ordered large quantities of coal

from Canada at the price of £1 ISa. 6d. per ton (conditions
not stated).
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The E.T.U. and Non-Union lostallaiions—At last

week's meeting of the Swansea Corporation Electricity Com-
mittee, Aid. Alex. Sinclair (chairman) presiding, further cor-
respondence was read with reference to the intention of the
Electrical Trades Union (Swansea Branch) to put in force a
list of bona fide contractors for wiring purposes. The chairman
explained that the law on the matter was distinct that if the
wiring was approved by the local authority they were tjound
to carry out the connection, but the men now came in anrl

said that if the wiring was not done in accordance with the
union's regulations then they would not connect up. The
Hackney Borough Council had had damages awarded against
them by the magistrates before whom it was pleaded on
behalf of the local authority that the reason for the default
in not connecting up was fnrce majeure—an act over which
they had no control. Tlie Hackney authority, however, were
appealing against the decision.

Aid. Colwill (vice-chairman) pointed out that the Committee
conformed to the trade union conditions in every respect, and
that was all that could be reasonably expected of it. To
expect the committee to watch all the outside contractors
would need a little army of inspectors.

The Chairman : It would simply amount to this, that if Mr.
Burr, the electrical engineer, not being on the union list of'

contractors, wired his own house, the union would instruct
their members not to connect) it up.

It was decided again to reply to the E.T.U. that the Cor-
poration could not be expected to do more than conform to
the trade union conditions as at present.

L«bonr and Prrductlon.— Sir Robert Hadfield. Bt.,

presided on May 4th at a dinner at the Grand Hotel given
by the Council of the Iron and Steel In.^titute to the president.
Dr. J. E. Stead. In the course of his speech. Sir Robert
referred to the immense services rendered by Dr. Stead to the
science of metallurgy, in which hi.=i name is and always will he
a. household word. They had with them. too. that evening
the distinguished American metallurgist, Mr. J, A. Panton.
whose labours on behalf of the science had been of the hichest
importance. Proceeding to allude to the pre.'^ent industrial
troubles of this country. Sir Pobert remarked that .ludge
Gary, the head nf that wonderful organisation known as the
United States Steel Corporation, recently stated that there
must be reductions in wages on that side of the water. In
this respect no one wished to see reductions in the income
of our wage-earners less than did he (Sir Robert), but the
present, fictitious state of affairs, financially and industrially,
made it impossible to cret on a sound footing until some read-
justment first took place, Mr, Panton had pointed out tn
him—and he wished the Labour leaders would remember this—that on, say. an 80 per cent, or 00 per cent, productive basis,
that is in a steel works, for example, it might be possible to
earn reasonable nrofits and pay reasonable dividends, sav, a

few ner cent. The Labour leaders, however, little re.nlised

that if this production were dronned, even on a comparaTivclv
small scale, overhead charges, which were waffes more or less,
rearel (heir heads, and what would have been reasonable
profit became a serions loss,—Da(7y Telegra-ph.

The SafegnardJn^ of Indnstrfes RMl,—Tn the House
of Commons sitting in Committee on Monday, Mr. Stanley
Baldwin, President of the Board of Trade, moved the resolu-

tions for the safeguarding of British industries for a period of

five years, which were published in the Electrical Review
for April 8th, p. 461, Mr, Baldwin, in the course of his
speech, referred to the prevailing unprecedented trade con-
ditions throughout the world, and said that they must watch
the exchanges righting themselves by the natural and nrobabl--
slow process of evolution, but they had to remember that
this country would starve if it were not for its industries.
The Government did not pronose to leave thin.as alone, Tbe'-'^
was the great danger that if nothing was done there would
inevitably come intn this country imchecked a flood of foreicm
^oods at prices with whi'-h, for the time beinff, it would be
impossible to compete. This would cause a storm of protest
from the manufacturing centres which no Government would
be able to resist, and the result would be the worst tbin"
in the world—legislation of a panic nature. The speaker
went on to refer to the most specific pledges fhat had been
siven with recrnrd to somethinc beins done for key industries.
The list of scheduled industries had been cut down to the
narrowest limits, and he lielieved that every man with n

knowledtre of British industry to-day would pen that they had
in the articles scheduled the main things which "'ent to make
the scientific foundation of British industr-^-. The prospects
of the chemical industry vvere illimitable, and its development
was absolutelv necessirv in such a country as ours. In that
industry,^ as_ developed in Germany, and n= it wis hoped to
develop it in this country, there was unlimited scope for
brains, Tn this country our brains were as rood as thos"
of any people in the world, and we wanted to loso no oppor-
fiipitv of afT'^rdincr .scono fc- +b"m n"d pnkinc fields in which
they could he exerci-^ed. In the Bill the support that the
Government advocated iva" limited to five years, because thev
believed that at the end of that time the Government would
be in a position to see whether these industri?? ^sd proved

themselves worthy of the support. A committee would be
feet up, including members of the fighting senvjces, ia order
to keep in tuuch with the w-ork of all these key industries
and to make an annual report to Parliament. Passing to
dumping, he reminded the committee that the Committee
which sat under the chairmanship of Sin Henry Bircheuough
advised that a special import duty should be levied whenever
it was estabhshed that dumping w-as going on on a sub.stantial
scale. It was on these lines that the \ii\\ proptjscd to deal
with dumping. Dumping would only be dealt with when the
committee was satislied that by dumping employmedt in

any industry in the United Kingdom was being, or w^as likely

to be, seriously affected. But even then the duty would be
imposed only for three years or less. Food and drink were
specilically excluded and it was not intended to schedule
raw materials, whicn were very ditticult things to deline.
Many members took part in the discussion. Ultimately Mr.

Chamberlain said that it. was hoped that the first resolution
would pass on Tuesday and the second on Wednesday.
At the end of Tuesday's debate an amendment limiting the

operation of the proposed Bill to one vear was defeated by
289 votes to 79.

The Manchester Guardian publishes the following :
—

The Lamp Importers' Committee are making a strong pro-
test against the attempt of the lamp " ring " to get electric

lamps included in the Key Industries Bill. They regard the
attempt " as one of the insidious operations of the lamp ring
in this country which was definitely stated to exist l>y the
sub-committee appointed by the Standing Committee on/
'Irusts," and " an attempt to crush out the independent traders
and electrical engineers."

The statement continues: "The high prices charged by
the lamp ' ring ' for home trade are denounced by the sub
committee already referred to. These high prices make the
maintenance of electric light a heavy item and tend to prevent
more rapid development of the use of electricity, thus denying
its convenience and hygienic value to the poorer sections of

the public. This retarding of development naturally restricts

the manufacturers of electrical machinery, heating, and cook-
ing, and domestic labour-saving appliances. This, we assert,

is of greater importance to the community, in view of the
expansion of new manufactures and exports and the openings
for trade thus offered, than a trifling increase of the ' ring

'

manufacturers' operatives, against which must also be set

the loss of employment to ourselves, office and warehouse
staffs, and travellers, which would be the result of .the passing
of these restrictions."

In a memorandum drawn up by the British Empire Pro-
ducers' Organisation and sent to the Chancellor of the
Exchequer the following reference is made to the. electrical in-

dustry:

—

'

"^"^ Electricity as power is one of the most essential raw
materials and so wants special consideration. Backwardness
before the war was due to two causes : (1) Pi'ee imports, (2)

municipal trading. Ko firm could extend works according to

the possible demand of the Empire as the effect of free im-
portations in this country created a demand for every system,
whilst in America and Germany there was standardisation.
The result was thpt the output of our biggest firms was only
10 or 15 per cent, of the output of the German A.E.G. or

American General Electric."

New French Companies.—There has been formed at

Lille (79, Rue Gantois) the Societe des Accumulateurs du Nord
for the manufacture and sale of accumulators and electric

mining lamps. The company has taken over works and assets

of the Societe anonvme electrique de Thumesnil. in liquidation,

and its capital is 1,600,000 fr, in 6,400 shares of 2.50 fr. each.

of which 4, .520 are allotted to the several contributories.

The Societe industrielle des Machines et Outillage has been
constituted at Paris (65, Avenue Victor-Emmanuel IH) with a

capital of 600,000 ir. in 250 fr. shares, of which 1,200 are

allotted to M. Perree Martin as consideration for assets.

The Societe hydroelectrique de la Ranee et de I'.Arguenon

has been established to work a hydro-electric station on the

upper Ranee, and another at Gueldo on the Arguenon, the

latter using the hvdrauho power of the tides. The original

capital of 3,000,000 fr. will be raised to 14,000,000 by successive

issues, of which S,.000,000 fr. may be in bonds; 2,000 500-fr,

shares of the original issue are offered to the dwellers in the

district, ,so that they may participate in an undertaking which
closely concerns their interests,

With a capital of 200.000 fr. the Societe de Production et

d'Exportation Siderurgiques has been formed at Paris (94.

Rue de la Victore) for trade in all branches of mechanical and
electromechanical production.

Canad'an E estWcal Manufaclnring Indnsfry.— The
Dominion Bureau of Statistics has issued a preliminary report

covering the year 1919 on the electrical apparatus manufac-
turing industry in Canada. Ninety-five plants are specified,

of which 64 are in Ontario. 16 in Quebec, and the remainder
scattered throughout the other provinces. The investment
rn the Province of Ontario is $25. .500,000 and in the Province

of Quebec $20,000,000. The total Canadian investment is

$45,956,399. The value of goods turned out by the 95 fac-

tories in question w^s pUgbtl)' less than $35,000,000;—E(pc*riro!
•

JV'sW*.-!.' -- •-••-' -v>--'l.~_ .i' !<-.--. -<» •.;^"-
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Foreiga Trade.—Apeil Figures.—The followiDg are

the values of imports and exports of eleotrioal goods and
machinery in April ;

—

April. 4 months, 1921.

1921. Inc. OT dec. Inc. or dec.

Imposts. £ £ £
Electrical goods, &o. 211,013 + 107,727 + 637,611
Machinery 1,028,778 - 854,384 - 838,902
Electrical machinery 62,167 - 34,164 - 43,051

EXPOBTS.
Electrical goods, &o. 1,436,109 + 679,580 + 1,981,966

Machinery 7,784,302 +3,732,639 +15,596,736
Electrical machinery 422,757 + 239 272 + 1,037,040

Rb-kxpobts.
^ Eleotrioal goods, &o. 25,180 + 11,658 + 76,776

Machinery 94,8o6 - 28,218 - 33,104
Eleotrioal machinery 3,696 + 1,724 + 7,967

Jjlnt Industrial Conncils.—We have received from Mr.
W. Arthur Jones, general secretary of the Electrical Power Engi-
neers' Association, a copy of a letter addressed on behalf of his

Executive Council to the Town Clerk of Hammersmith with regard
to the recect resolution of that Borough Council to discontinue its

association with the Joint Industrial Councils concerned with con-

ditions of employment and rates of remuneration for the several

sections of the Council's staff and employej, &c. Apparently the
objection of the Council to taking part in the future work of tujh
bodies is based on the fact that its connection witli the various
Whitley CouncUs places it under an obligation to apply the awards
which are formulated. Mr. Jones points out, however, that " only
in so far as agreements arrive! at by the regularly constituted
machinery in the industry are honoured, can there be any reason-

able possibility of industrial peace being maintained. It i j because
bolh the Government and the public at large have recognised the
necessity for industrial peace, and the importance of preventing
possible disputes crystallising into antagonism and culminating in

strikes, that they hive consistently advocate! tha'; the old bad
methods of individual bargaining should be replacad by machinery
whereby all questions affecting the employei can be amicably
settled around a table in a spirit cf mutual trust and confi!ence.

'• Your Council cannot but be aware that the effect of Whitley
Councils in the electricity supply industry has undoubtedly been to

effect a diminution in the number of disputes, and as more experi-
ence is acquired, these good resu.ts will bacome more appirent.
"The inevitable outcome of a secession such as your Council con-

templates will lead to the moral damaging of the whole scheme,
and will tend to bring about the return of the chaotic conditions
whijh prevaile:" before the war.

" It may be that your Council has been obsessed with the fact that
up to the present Whitley CouncUs have been concerned with the
question of wages. Perhaps, under the circumstances, this has
b en inevitable. It is, however, the desire and intention of this

Association that Whitley Councils in the eluctricity supply industry
should devote thair attention to the larger questions, such as the
effi ;iency of the industry as a whole, and that they should be made
a means whereby those who are engaged in the industry should
make their definite contribution to its more efiScient administration.
The breaking up of the Councils by such action as your Council
proposes to take will effectively prevent this, to the grave detriment
of the industry.

'

Catalogaes, &c,, for Chile.—In a recent dispatch to the
Department of Overseas Trade, the Commercial Secretary to
H.M. Legation at Santiago makes the following comments in
connection with the translation into Spanish of catalogues,
pamphlets, lealiets and other printed matter sent by United
Kingdom manufacturers and exporters to firm.s in Chile:—

" The title or most conspicuous word should be in Spanish
and not in English. Unless this is so, even when the subse-
quent material is in Spanish, very little gets read. As every
firm of any standing in the country receives a mail bag full

of advertising matter by each mail, it is obvious that with
such a.collection to choose from it is only the Spanish reading
matter that will receive any attention. It is most important,
therefore, that upon taking off the postal cover the most strik-

ing wording which reaches the eye shall be in Spanish.
This at once places it amongst the few to be read instead of
the many which are consigned to the nearest wastepaper-
basket."

The Erection of Meter Boards : Trade Union Dispute.—
It was recently reported that the joiners employed by the
Swansea Electricity Department had. on the instructions of
their society, ceased to erect meter boards, on the assumption
that they were not being made under trade union conditions.
Correspondence was read from the society admitting that the
real facts were not clearly known, and from the firm at
Treorchy supplying the boards to the effect that the trade
union rates and conditions were being strictly observed. Mr.
Bevan (printer) complained that the society had not first

obtained the information before stopping the men. That was
the sort of thing that brought trade unionism into disrepute.
Mr. Clarry considered it a very high-handed action, and
thought the society should be asked to apologise. Mr. Miller
(joiners) said the society placed the onus upon the manufac-
turer to prove that the work was done under trade union
conditions. It was explained that the men had not actually
ceased work, as they were putting up meter boards that were
made in the workshop. Incidentally, it was stated that the
cost of making them had been 19s.. arid the price to buy them
98. 6d. It was resolved to instruct the men to put up the
loeter boards in quefftion.

LIGHTING AND POWER NOTES.

Aberdeen.— Electricity Supply.—At a meeting of the
Electricity Committee, a letter from the Banff and Macduff Town
Councils was read, asking that the city electrical engineer might
be allowed to advise them upon the question of an electricity supply
for the two towns. The Committee recommended that the Council
should express its agreement.

Argentina. — Additions to Large Station. — The
Compania Hispano-Americana de Electricidad, which owns two
electricity generating stations in Buenos Aires with a total capacity
of 110,000 kW, is putting down two more 25,C00-kW turbo-
generators in order to meet the increasing demand for power.

Barrow.—Direct Labour.—la connection with recent

complaints received from the Secretary of the local branch of the
Eleotrioal Trades Union, with regard to wiring work which was
being carried out in the borough by members of the Union and
others who were normally employed at the shipyard, during
their spare time, or when they were unemployed, it was decided
by the Electricity Committee that Corporation wiring work
should be done by direct labour.

Blackburn.— Applications kor Power Refused.—
The Electricity Committee has decided not to grant the apolioa-

tions from Billington Parish Council and Oawaldt svistle Urban
District Council for the supply of power from the new station.

A Committee was appointe! to deal with the application of Black-
burn Rural District Council.

Cost of New Station.—At a meeting of the Town Council on
May 5th, Mr. L. Bates asked the original estinate for the new elec-

tricity generating station. He was under the impression it

amounted to £260,000, and ha believed the est now would be
nearer £800,000. 'The town clerk replied that the original esti-

mates were for a much smaller station.

Bolton.— Delayed E.xtexs:ox3.—At a meeting of the

Town Council, reference was made to the decision of the Elec-

tricity Committee to delay extensions at the Back-o'-tb'-Bank Works
in order to curtail expenditure. In view of the statement a year

ago as to the urgency of these extensions, it was thought the

public ought to be given a reason for ho ding them up. Councillor

Roberts said the extensions were in two sectioos. It was only the

second section which was being held up. The first would see them
through the winter and well into next year. Last year the Com-
mittee sold over 30,000,00u units, but unltss there was an early

resumption of trade they wou'.d have to face a reduction of output
of from 6 to 10 per cent.

Boston.—Provisional Order.—The Town Council has

received a letter from the National Electric Construction Co.,

which holds the Boston Electric Lighting Order, 1915. stating

that there is no prospect of proceeding with the work a'; tha

present time.

Burnley.— Mains Extensions. — Burnley Electricity

Committee has authorised several extensions of electricity mains,

the c jst to be defrayed out of a loan of £ 20,000 sanctioned by the

Commissioners.
The electrical engineer has reported the receipt of complaints

from Reedley Hallows Council regarding the unsatisfactory elec-

tricity supply. He stated that to improve the supply it would be

necessary to lay an additional feeder cable a distance of 1,200 yards,

at a cost of £1,800. Consiiioration of the question was deferred

for the present.

Canada.—Prince Edward Island.—The Electrical

Xews states that the Prince Edward Island Light. Heat, and Power
Co. has asked for incorporation by the local legislature, which is

meeting at present in Charloltetown. The capital stock is

$2,000,000, a-.d it is planned to supply light, heat, and power to all

parts of the island from one big central power house, using coal to

generate electricity. The incorporators include Mr. H. A. Sanders,

of London.

Carlisle.—Expert Advice.—The Electricity Committee
has passed a resolution to retain the services of a consulting

engineer, to be nominated by the President of the Institution

of Electrical Engineers, to advise upon the present position of

the electr city undertaking and make recommendations for meeting

future demands upon the works.

Consett (Co. Durham).—Free Lighting.—It was
reported at a meeting of the Urban District Council that for a

period of 21 years from 1911 the Cleveland and Durham County
Electric Power Co. was under agreement to supply free electricity

for lighting the town up to 1,098 000 units; yl6,fi99 uniis were

still available, and on last year's basis of consumption this would
be sufficient to light the district for another 21 years.

Continental.— France.—In order to meet the increasing

demand for electricity fur lighting and power purposes, the Com-
ps gnie Centrale d'Energie Eltctrique is increasing the capacity of

its generating station at Rouen by the addi ion of two new
10,000-kW steam turbo-alternators. The output of the plant last

year reached a total of 46 057,950 kW-hours.

TOBKEY.—La Societe Ottomane d'Electricite is increasing tha
capacity of the generating station in Constantinople by the

addition of a new 10,00C-".iW steam turbine and alternator. The
number of clients supplied increased during last ;ear from 12,894,
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representing 16,594 kW to 17,207 (18,657 kW), the output of the

station during the 12 months amonntingr to 29,588,900 kW-hours,
an increase of nearly 4,00u,000 kW-houra over 1919.

Finland.—The Government is at present investiffating the

possibilities of g^enerating power from the Imatra Falls on the

Vuokfen River in East Finland. The idea ia to connect several

smaller falls above Imatra, build an embankment, and thus obtain

a head of about 24 metres. The power station, with eight hori-

zontal turbines, is to develop 1,50.000 h.p. The carrying out of

this project wUl entail large excavations and blasting operations,

especially sis regards the construction of the canal—1 km. in

length—which is to convey the vast volume of water from the

granite-built embankment to the power station, and, according to

the estimates made, about 700,0C(> cb. metresof earth and rock will

have to be removed. It is estimated that all this will cost about

267,000,000 Finnish marks. At present the work is only being

planned, but there is no doubt that sooner or later it will be carried

out. There is already a railway to the falls, which are situated in

a well-populated district, whilst the nearest port, Wiborg, is not

more than 50 km. distant. The power generated will most
probably be used on the railways.

—

Times Trade Suvplement.

Dartford.— Loan Sanctioned.— The Urban District

CouncU has received sanction to a loan of £12,106 for additions to

the electric plant and mains extensions, and an additional loan

of £4,562 has been applied for owing to increased costs.

Dablin.—Public Lighting Suspexded.—The Lighting
Committee has decided to suspend from May 9th to September 30th

the whole of the city public lighting, arranging, however, that the

order may be modified to suit, in the event of the curfew regula-

tion under martial law (from 10 p.m. to 5 a.m.) being altered. The
ooal situation was the chief factor determining the action.

Electric lighting in the Rathmines (Co. Dublin) district was
suspended last week-end, owing to a strike of municipal workers
upon a question of hours.

Egham and Staines.—Price Reduction.—The Evening
Newx announces that the cost of electricity is to be reduced by
10 per cent.

Electricity District.—Nobth Lancashire and South
CuMBEBLAND.—The Electricity Commissioners give notice that the

time within which objections or representations may be made or

schemes submitted in connection with the above-named district has

been extended from the last day in April to July 30th, 1921.

Fernioy. — Electricity Caxv^ass. — The local Co-
operative Society recently notified inhabitants that it had decided

to install a generating plant at its mill premises, and wished to

know how many people would take electricity. It is reported that

the canvass has been successful, and the scheme is to be proceeded

with.

Gosport.—Company's Inability to Supply.—Many
cotnplaints have been made by would-be electricity consumers who
have had their premises wired only to be informed that the Tram-
way and Lighting Co. was unable to give them a supply, says the

Hampshire Tel'graph. The Act under which the company works,

imposes a penalty of 40s. for each day of default. The manager
of the company has explained, however, that the trouble is due to

the non-celivery of new plant, owing to war conditions and labour

disputes, and that when it is installed it will enable the company
to supply three times as much power as it has to provide at

present. For the last 18 months the plant has been running with
an 80 per cent, overload.

Horbnry.—Electricity Supply.—The Urban District

Council has passed a resolution approving of the granting of an
order by the Electricity Commissioners authorising the Electrical

Distribution of Yorkshire, Ltd.. to supply electricity for all public

and private purposes within the urban district of Horbury.

Hull.— Seed as Fuel. — It was reported in the

National Xeivs that a local oil manufacturing firm had offered the

Hull Coal Controller 400 tons of damaged cotton-seed, suitable for

fuel, and that the offer had been passed on to the city electrical

engineer.

Oil Fuel.—At a meeting of the Hull Coal Emergency Com-
mittee, the electrical engineer (Major H. Bell) said that oil fuel

was being utilised up to 50 per cent, of the power station's

requirements, but it was two or three times as costly as coal.

Lamberhnrst (Kent).—Small Water-Power Plant.—
The town mill is being converted into a generating station, with
motive power obtained from the river Teise, by Colonel F. 6.
Delamain. Electricity will be supplied to consumers in the village

at Is. per unit.

Lincoln. — Loan Withdrawal. — The Manrhes/cr
Guiirdian states that the Lincoln Corporation is withdrawing
its application for sanction to borrow £67,C00 for further
contracts in connection with the extension of the electricity

undertaking.

Liverpool.—Extensions.—The City Council has approved
of building operations being continued at the Lister Drive No. 1

Power Station, subject to specified conditions.

Installations Delayed.—There is a delay with regard to the
installation of electricity in new houses which are being built by
the Corporation, owing to the Ministry of Health declining to bear

the cost. Negotiations are still proceeding on the subject.

London.—Bethnal Green.—The Borough Council has
received sanction to borrow £54.143 for extensions.

Hackney.—The Electricity Committee has drawn up a revised

scale of charges which the Council is asked to approve. Included
in this scale is an increased minimum charge of 13s. 4d., instead of
lOs. Lighting is to be charged for at the rate of Is. per unit for

any quantity not exceeding 91 units per kW demanded and 2d. per
unit thereafter. The alternative charges for power are as follows :

—
£2 per quarter per kW demanded, and l,',d. per unit, or aflat rate of

3Jd. per unit ; 2Jd. per unit is recommended for heating, cooking
and other domestic purposes.

Manchester.— Cheaper Electricity Foreshadowed.—
At a recent meeting of the Electricity Committee it was announced
that a surplus was expected to be made during the current
financial year, and, as soon as working costs fell sufficiently,

charges to consumers would be revised and lowered.

Newport.—Issue of Stock.—The Town Council has
resolved to raise £600,000 in 6 per cent, redeemable stock, the
bulk of which is to be spent in new public works, including

£121,982 on account of electricity supply extensions, £48,628 on
account of tramways, and other sums for bridge work, &c.

Inquiry.—A local inquiry is to be held into the application of

the Corporation for permission to extend its electricity scheme to

the parishes of Bedwas, Malpas, and Duffryn. At present the

Corporation is entitled to charge 9d. as a maximum, but it is

negotiating for powers to charge lOd. if the ufcessity arises.

South Africa.— Government Control of Electricity
Supply.—The British and Smth African E.rport Gazette says that

although only very meagre particulars are available regarding the

Bill which is shortly to be presented to the Union Legislature to

deal with matters concerning the supply of electric light and
power, it is already evident that the measure will not have an
altogether smooth passage. Some considerable degree of Govern-
ment control of electricity undertakings is proposed, and, as a

natural corollary, legislation wUl have to be enforced to provide for

the bringing of existing schemes up to one standard of efficiency.

This must necessarily involve heavy expenditure on alteration'? ard
improvements, and it seems to be on these grounds that the

opposition is chiefly based ; the view expressed by General Smuts
in a preelection speech is that such unification is in the best

interests of power development in South Africa. Though it wUl
doubtless cause a fluttering in municipal dovecotes, it will at the

same time stimulate the uie of electric light and power among
consumers who in the past have often been not a little critical of

the treatment meted out to them by virtual monopolists, and
consequently should materially increase the demand for plant and
accessories, from generating machinery to domestic fittings.

BUBOHERSDORP.—The Municipal Council proposes to borrow
£12,500 for the provision of an electricity supply scheme for

public and private lighting purposes.

Stretford.—Extensions Approved.—At a meeting of

the Urban District Council receipt was reported of the conpent of the

Electricity Commissioners to the extension of the Trafford Park
station by the installation of one 5,000-kW set and accessory plant,

and by the neces-ary building extensions. Preliminary sanction

has also been given to a loan in respect of the foregoing extension,

as follows :—Plant, £70,000 ; mains and services, £30,000.

Torquay. — Consultant Called In. — Mr. E. T.

Ruthven-Murray is to be asked to advise the Council as to the

possibility of installing steam-raising plant on the present site,

in the meantime, the electrical engineer has been authorised to

repair an economiser at an approximate cost of £1,250. This

renewal is necessary, in the opinion of the engineer, to carry the

station through until another supply becomes available.

Walsall.—Loan Sanctioned.—The Electricity Com-
missioners have sanctioned the borrowing of £107,600 by the

Town Council, in respect of the completion of the electricity

works at Birchills.

Walton-on-the-Naze.—Proposed Purchase of Undeh-
TAKINO.—The Electricity Committee reported at a recent Council

meeting that negotiations were still proceeding for the purchase of

the local undertaking owned by the Coast Development Co. The
clerk h»d interviewed the Electricity Commissioners, and hoped to

be able to submit a draft contract very shortly. The liquidators

had asked if the Council could provide financial assistance to enable

the undertaking to be carried on, but it was decided not to take any

action in this matter.

Wejbridge.—Proposed Price Increase.— On May 3rd,

Colonel T. C. Ekin, of the Ministry of Transport, conducted a public

inquiry into the application of the Urban Electric Supply Co. to

increase the price of electricity at Weybridge and Walton from lOd.

to Is. per unit. There was opposition on the part of the Weybridge

and Walton Urban District CouncUg.

Whitby.—Loan.—The Urban District Council has

applied for sanction to a loan of £2.300, for meters and a spare

feeder.

Worcester.—Electricity for Houses.—After a great

deal of discussion, the City Council decided, on May 2nd, not to

supply electricity as well as gas to the houses on the Bromyard

Road site.

Councillor Mrs. Edwards, a Labour representative, advocated

electricity in view of the lowness of the ceilings in the house*

under consideration,
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Worksop.—Extensions.—The Council is contemplating
the expenditure of about £24.000 on extending the electricity

supply of the town. Among the works to be carried out is the

provision of the necessary plant and mains to deal with a bulk
apply from the Manton Colliery, which is to be taken as an alter-

native to extending the municipal undertaking.

TRAMWAY AND RAILWAY NOTES.

Argentina.— Railway Commenced.— His Majesty's
'Consul at Antofagasta (Mr. H. W. W. Bird) has informed the

Department of Overseas Trade that according to the local press a

start has been made by the Argentine Government at Salta on the

preliminary work in connection with the railway projected to run
rid Hnaitiquina on the frontier to Antofagasta. The plans of a
French company which made the surveys some years back have
been acquired.

As regards the Chilean section, which is roughly a half of the

projected railway, nothing has been decided,

Belfast.—^Ew Plant.—Owing to the increased services

upon the Antrim Road route to Bellevue Gardens, it has become
necessary to install additional plant at the Salisbury Avenue
station, and the Tramways Committee recommends application for

sanction to borrow £14,000 for this purpose.

Bradford,—Breakdown.— On May 4th the tramway
services, already cut down by the fuel shortage, were dislocated on
the Southfield Lane, Banktop, Queensbury, Wibsey, Bankfoot, and
Wakefield Road routes, owing to faUure of power in the two trunk
cables at 9.15 a.m., just when cars were returning to the depot for

the suspension of the service until noon. Several oars could not

be moved from the city termini, and the defects were not entirely

rectified during the remainder of the day, though some of the

cars were removed by an emergency electricity supply from the

Odsal sub-station.

Bornley.—Grant Refused.—The Unemployment Grants
Committee has refused to make a grant to the Tramway Depart-
ment for the relaying of the tramway track.

Bury,— Year's Worki.xg.— For the year ended March
3l8t last there was a loss on the tramway undertaking of £10,872

on the Bury section, and of £1,948 and £650 on the Badcliffe

section.

Continental.—Spain.—La Societe des Tramways et Elec-

tricite de Bilbao has contracted with the Sociedad Hidro-

Electrica Iberica for the supply of all the power necessary for the

electric tramways in Bilbao. It has also sold to the Iberica Co.

the 7,000-kW power station established at Burcena in 1908-11. The
station, which is steam-operated, will serve as a reserve to the

Iberica Co.'s water-power plants.

To remedy the growing congestion of traffic m Barcelona, which
the tramways are unable to deal with, it is proposed to build an
underground railway, or, as it is termed, a " Metropolitano." A
company has been formed, on the board of which are some of the

most distinguished Spanish railway engineering experts, assisted by
M. Lorton, the director of the Paris Metropolitain. Besides

relieving the local congestion, the Metropolitano will be linked i.p

to the several railway companies converging on the city, whose
through goods traffic will be speeded up by the use of the lines of

the railway during the night.

Switzerland.—Owing to the mild winter and the decrease in

wages and in the price of materials, the electrification of the Saint

Gothard Railway is proceeding in a most satisfactory manner. It is

hoped that the Bellizona-Lugano-Chiasso section will be in working
order by October. The double line between Giubasso and Sasso should

be completed by the same time. By the end of the year the Erstfeld-

Aarth-Goldau section ind the Aarth-Goldau-Chiaaso section are

expected to be electrified

—

Ueut-er's Trade Sun-ire (Zurich).

Dearne District.—Light Railway Scheme Approved.
—Th". Slielfield Indepi'iid-ent understands that the Ministry of

Transport will confirm the Dearne District Light Railways Order,

1920. This Order authorises the Urban Councils of Wombwell,
Wath-on-Dearne, Bolton- on-Dearne, and Thurnscoe, acting jointly,

to construct and undertake a pystem of light railways connecting

a number of colliery townships in the Dearne Valley. The trunk
line is to be carried from the Barnsley borough bouadiry through
Ardsley, Wombwell.Wath, Bolton, and Goldthorpe,toThumscoe, with
branches to Darfield and Swinton. The Order limits the capital to

be raised under its authority to £300,000.

Doncaster.—New Track.—After an interview by the

town clerk and the borough surveyor, at the Ministry of Trans-
port, the Tramways Committee recommends that the surveyor be

authorised to proceed with the doubling of the tramway track

from the junction of Cleveland Street and St. Sepulchre Gate to

Balby Bridge, and that negotiations be opened for the purchase of

a strip of land for the widening of Balby Road.

Durham Connty.—Transport Scheme.—At a meeting
of the County CouncU, on May 4th, the Chairman, referring

to the rejection of the Council's Transport Bill, said the Bill had

been strangled at its birth. They were not going to take it

lying down, and had made up their minds to go on preparing
the ground so that they might be able in the future to provide the
county with a greatly improved transport service.

Gateshead.—Option of Purchase.—The opinion of
the Corporation is divided upon the question of taking over the
tramway undertaking next year when the next opportunity falls
due. Unofficial estimates give the amount required for purchasing
the whole system as £1,600,000. Another 14-year period will
elapse before the option can be exercised again.

Llanelly.—Electric Vehicles.—At a meeting of the
Borough Council, on May 2nd, it was decided to seek sanction to a
loan of £2,300 for the purchase of two electric lorries.

London.—Track Renewals.—Evidence of the efforts
of the L.C.C. Highways Committee to make up for time lost during
the war is given by a recent statement that the rate of relaying
old tramway lines is now 26 miles per year, which is considerably
above the pre-war average. Only about 4 miles per year were laid
during the war period.

Breakdown.—On the evening of May 5th trains between
Richmond and Broad Street, on the North London Railway, were
held up for nearly an hour, owing, it is stated, to the breaking of a
conductor rail.

Rawdon (Yorks).—Repairs Demanded.—In addition
to protesting against the Leeds Tramways Committee's propossd
to apply for sanction to increase the statutory maximum fare to
2d. per mile, the Rawdon District Council has called upon the
Leeds Corporation to repair the tramway in the Rawdon area, and
to improve the car service.

Slilpley.—Abandoned Extension.—At a meeting of

the District Council, on May 5th, the chairman of the Highways
Committee reported that as it appeared that the scheme for the
extension of the Bradford tramways through Shipley to Baildon
had been abandoned, the Committee had Invited tenders for the
purchase of the rails and points purchased by the Shipley Council
nearly 10 years ago for use on this extension. 'The Council
confirmed the action of the Committee.

In the above matter it is hardly correct to say the scheme has
been abandoned by Bradford. In 1911 the Baildon Council asked
Bradford Corporation to extend the tramways from Shipley, the
Baildon CouncU offering £50 per year for 10 years. The Cor-

poration could not agree to this, and it was decided eventually that

the Baildon Council should apply for a Provisional Order, and that

Bradford should construct the line. The Order was secured, and
Bradford arranged with the Shipley Council to undertake the

construction of a short length of track from the present

Shipley terminus to the centre of the river bridge, at a cost of

£660 in materials and labour. The wai' held up the scheme, and
Baildon Council failed to renew the Order within the time allowed.

Uruguay.—Overhead Tramway It is announced that

a project for the installation of an aerial tramway between the

Old Town district of Monte 'Video and the Cerro, is shortly to be

presented to the Municipal authorities. The motive power for this

installation would be obtained from the State Electrical Depart-

ment, and it is intended that the fares shall be the same as those

charged by the existing ordinary tramway between the two points

named. The author of the scheme is Senor Francisco Piria. He is

asking for a concession for 25 years, after which period the whole
installation would become the property of the Municipality.

—

/Uriew of the Hirer Plate.

TELEGRAPH AND TELEPHONE NOTES.

Dutch East Indies.—Wireless Service.—It is announced
from Washington that a commercial wireless service between the

United States and the Dutch East Indies has been established.

France.—Wireless Invention.—Prof. Lippmann, lec-

turing at the Academy of Sciences, on May 9th, described an invention

of MM. Abraham and Planiol for utilising ordinary telegraphic

apparatus for sending, receiving, and printing wireless messages.

Prof. Lippmann said that experiments made before a number
of official experts between Paris and Nogent le Rotrou had
given brilliant results, and that as many as 7,000 words had been

automatically registered in one hour.

—

Reuters Trade Serriee

(ParU).

Norway.—Telegraphic Communication.—On the pro-

posal of the Norwegian Telegraphic Board that the telegraphic

connection between Finland and Norway should be via Petsamo,

the President of the Republic of Finland has decided that the line

of telegraphs through Petsamo may be used for the purposes of

this connection, provided that the charges payable to the Finnish

State shall be at the rate of 11 centimes per word.

—

Economic

Review.

South America.—Telephone Service.—A public tele-

phone service between Parana and Crespo (Prov. of Entre Rios)

was inaugurated on April 4th. The line has been constructed by

the Compania Entrerriana de Telefonos.— .B«ti«i« of the River

Plate.
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New Argentine Wireless Company.—A Qermano-Argentine
company has been organised, under the name of Corapauia Radio-

telegrafica Transcontinental, with head offixa at Buenos Aires,

with the object of establishing wireless communication between
Europe and Soutli America. It will have a share capital of 10

million pesos, of which 3.0ii(i.000 pesos of 7 per cent, preference

shares and 4,.'>00,ii00 pesos of ordinary shares are already on the

market. The preference shares were subscribed for in Argentina,

and the ordinary ones were taken by a German syndicate formed

by Siemens & Halske, the A.E.G., and the German South African

Bink. The board of directors is composed of principals of these

companies. The new company, which has received from the

Argentine Government a concession to adopt the G arman " Tele-

funken " system, will proceed with the immediate erection of a

wireless station within the Argentine, in connection with the

German station at Nauen. The undertaking seems to be mainly

German, and has as its declared object the development of com-

mercial relations between Germany and Argentina.

—

Ingenieria

Iniernacional.

South Africa.—AVireless Telephony.—The Govern-

ment is experimenting with wireless telephony with the view of

linking the chief centres. Communication has been successfully

established between Johannesburg and Bloemfontein. It is hoped

to extend the system gradually, thus lessening the cost of ordinary

telegraphic and telephonic working, which is unusually high owing
to maintenance charges over immense distances.

—

Financial Tone^.

Sweden,

—

Ships' Wireless.—The obligation imposed

by the British Merchant Shipping Wireless Telegraph Act on
shipping of over l,60u tons burden to carry a wireless outfit is

meeting with opposition in Sivedish merchant shipping circles. It

is urged that it is diSicult, or impossible, under existing circum-

stances to obtain both the apparatus and the trained staffs. A
petition has been forwarded to the Swedish Ministry of Marine
asking that steps may be taken to secure from the British

authorities exemption from this obligation till the end of the

current year, on proof of inability to conform to the law.

Telephone Service. — Public Call Boxes.— Ifc is

pointed out by the Star that if a telephone call box in many of the

London railway termini is used, it is necessary to pay 4d. for a call

within the 10 mile raiius of Charing Cross. Yet at a call box
outside the stations the charge remains at 3d,, for which the

following explanation is given :—The call boxes in the majority of

large railway termini are " not public boxes at all, ' but belong to

the railway companies, and the cills go through the railway

companies' private exchanges to the Post Office. Until the advent
of the rev:sed charges, the call rate to the public was the same as

in the Post Office's own bjxes, but the railway companies have
agreed to charge an extra Id. on the minimum charge of 3d. The
Postmaster-Gjneral's arrangement with the railway companies
only ensures that they da not undercut the general call-box rate.

The market town of Winoanton, Somerset, is still without a
telephore, local business men having refused a scheme involving a

£28 a year subscription, says Tlie Tunes.

Wireless Telegraphists. — Wage Reduction.— The
Association of Wireless Telegraphists, reports the Daily Herald, ia

faced with a reduction of wages for its members of £2 per month,
and has agreed to the case going to arbitration. A meeting of the
Association officials with the conciliation officer of the Ministry of

Labour was held on the 6th inst. to arrange for the hearing of the
case, and a joint meeting of the Union and the employers to con-
sider procedure will be held within a few days. Pending the
decision of the Arbitration Court, it has been agreed that there
shall b3 no alteration in wireless telegraphists' wages.

CONTRACTS OPEN AND CLOSED.

C7%« date given in parentheses at the end of the paragraph indicatet

the issue of tite Eleotrioal Beytew in which the '
Official

Notice " appeared.)

OPEN.
Anstralla. — Melbodene. — June 1.5 th. Victorian

Government Railways, 50 oil-immersed single-phase track and
signal transformers for power signalling (Contract No. 33,901).*

June 22n(i. One electric lifting magnet (capacity J ton), one
440-V motor generator.

June 29th. Supply of 1-ton platform type industrial storage
battery trucks, also battery-charging equipment.

August 10th, 250 core-type impedance bonis for power
signalling, with a capacity of 1,000 amperes per rail; alio 50
miles of solid insulated copper wire. No. 14 Brown k Sharpe
gauge, and 60 miles of solid insulated copper wire, 1(5 standard
gauge.

August 17th. 3,000 sets of renewals for cauatic soda primary
cells.

August 30lh. Board of Works, Four electrical centrifugal
pumps, each with a capacity of twelve millioj gallons daily.

Alderjhot.—May 24th. Urban District Council Elec-
tricity Departmeat. Three miles of 6,000 volt, 3-phase ca'ile. (See
this issue.)

Belglnm.—Brussels. May 20th. Municipal authori-

ties of Schaerbeek. Fifty -five section boxes and 130 j motion boxes
required in connection with the electricity supply system, Parti-

cu'ars may be obtained from the Service de rElec'.ricitc, Hotel

Communal. Tenders to the College des Bnurgmestres et Eoheving,

Hotel Communal, Schaerbeek, Brussels.

May 27th. Supply and erectioi of ten electric capstans for

sluice do irs. Service d'Etudes et de Controle des Applications de

I'Electricito, 52, Boulevard du Rt',rent, Brussels,

Antwerp,—May 27th. Municipal authorities. Paper-insulated
telegraph cables required in connection with the fire brigade
service. Particulars, 1 franc, from the Service Eleotrique, Hotel
de Ville, Antwerp.

Djndee.—Corporation. Electric lighting fittings for new
City Hall and for the supply of kinematograph and appliances.

Mr, Jas, Thompson, city architect.

Edinburgh.—May 26th. Electricity Department. B.h.p.

and l.p. switchgear for sub-station. (April 29th )

Corporation. Electrical work in connection with the Corpora-

tion's Wardie houiing scheme (360 houses). Pians by Messrs.

Robertson & Swan, architec's, 29, Hanover Street, Edinburgh.

Fiji.

—

Suva.—June 30th. Municipal Council. One
200-kW, 480/520-V, 3 wire, d.c. generator, directly coupled to a
300 h.p. vertical Diesel oil engine, with aooeasories and generator

panel. Specifications (2 Is,) from the Town Clerk, Suva, Fiji,

c/o Bjx 2,557, G P,0,, Sydney,

Glasgow.—May 3 1st. Electricity Department. Gables
(including small i.r. cables and fl-ixibles) and meters for twelve
months. (See this issue.)

Haddirsfield.—May 28th. Electric light installation in

United Methodist Church and School, Outlane. Mr. F, Roberts,

Maplin Lea, Lindley Moor, Outlane.

Lochgelly (Fife).—Town Council. Miy2lst. Electric

installation for 40 houses. Specifications from Mr. A. D, Hixton,
architect, 3, High Street, Leven. Tenders to Mr. R. Smill, Town
Clerk,

London.— Shoreditch.—June 7th. Electricity Depart-
ment, Constructional steel and ironwork building, 20-ton weigh-
bridge. h,p, steam pipes, valves, &c., for Whiston Street generating
station. (See this issue.)

Mexborough. — May 21st. Urban District Council.

Electricity Department. One 750-kW rotary converter with
transformer. (May 6th.)

Newcastle-on-Tyne.— May 17ih. Electricity Supply
Departmsnt. Half-a-mile single, l,p,, lead-covered, steel-armoured

main cable, (May 6th.)

New Zealand.—June 28th. Public Works Department.
Ten 8,p, oil-filled transformers for the conversion of three-phase
current at 50 cycles, the voltage ratio being 60,000/11,000, for

Waikato power scheme.*

June 28th. Supply and delivery at Lyttelton of two 50-kVA,
two 100-kVA and two 200-kVA condensers in connection with the
Lake Coleridge electric power supply (Section 116).*

Sale.—Urban District Council. Electricity Department.
Converting plant, complete with e.h.p, and l,p,, d,c, switchboards.

(May 6th,)

South Africa.—July ."ith. Electrification of Capetown-
Simonstown and Durban-Marltzburg lines.

Southampton. — May 14 th. Electricity Department.
8-phase, 6,000-'V oable. (May 6th.)

Wimbledon. —^I Ay 26th. Electricity Committee. H.p.

sub-station switchgear. (See this issue.)

Worcester.—The Housing Committee is inviting tenders

for the installation of electric light to the 111 housos on the

Northwick housing oite.

* A copy of the specification, &o., can be consulted at the Depart-

ment of Overaeaa Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Bradford.-^Electrlcity Committee :

—

yorks sub station, f1,971.—
sformer Co., Ltd.

Tramways Committee.
Points and crosaicgs, lor. renewal of track at Otley Boa 1 and Earkerend

Road junction, £3,110.—Hadflelds, Ltd. (Sheffloldl.

Caoteibnry.—Town Council :^
"Garrett" 2*-ton type electric street-watering van, £1,857.—Agiicultural

and Gene'ral Engineers, Ltd.
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Djncaster.—Town Council :
—

Hand-operated travelling orane, £^31.—Herbert Morris, Ltd.
Steam piping, £ 'Oi.— Alton & Co.

Edinburgh — Poitobello power station :
—

Pump-house founlations, £11,245.—Mess s. J. Best & Song.

Giinsborongh.—Urban District Council :
—

Electric tipping wagjn, il,324.—Mjssay & Co., Orwell.

GilllDgham (Kent).—To^n Council. Wiring; 62 louses

for electric lig-hting :

—

fj,- W. McDonald, subject to conduit tubing (accepted), £717.
E\ jns Bros, (in steel conduit), £760.
A. E. Hornsby & Co., in solid-drawn tubing, £761; in Henley's system,

£123.
W. J. Fjsb (system not stated), £720.
W. G. .James A; Son (solid-drawn condmt), £731 ; Henley's system, £987.

A. Merritt (solid drawn tubing), £;135 ; as above, with welded tubing, £862 ;

brazed tubing, £827; Henley's system, £721.

p,
South Africa.—Cape Town.— The Corporation has

recently placed an order with Messrs. Eeunert & Lenz for a Baboock
and Wilcox water-tube boiler, rated at 3>,00J lb. of steam per

hour. The price of the whole set erected, but excluding chimney
and draught plant, is £20,000.

Swansea.—The Corporation Electricity Committee was
informed by Mess -a. Hornby & Co., agents for the Siemens-

Schuckert meters, t5iat these were already In stock in London and
that the 50 per cent, tax did not apply. The firm aided thit in

any case their prices were inclusive of all charges, they themselves

being respjnsible for the payment of the 50 per cent, or any other

tax by the Customs. On the motion of Mr. Clarry, it was decided

th it as no tax went to the Government the Committee purchase

the British meters at lOj. per meter extra coat from Messrs.

Chamberlain & Hookham, Ltd.

FORTHCOMINQ EVENTS.

Physical Society of London.—Friday, May 13th. At the Imperial College

of Science, South Kensington, S.W. At 6 p.m. O.'dinary scientiac

meeting.

Cbemical Society.—Thuraday, Mav 19th. At Burlington House, Piccadilly.

W. At 8 p m. Ordinary scientific meeting.

Boentgen Society.—Thu'sdav, May 19th. At the University College, Oower
Street. At 8.15 p.m. Silvanni Tliompson Memorial Lecture, " Electrical
Instruments and Pnenomena in Physiology," by Prof. A. V. Hill, F.B.8.

Jnnlor Instltntion of Engineers.—Friday, May 20th. At Caxton Hall,
Westminster, S.W. At 8 p.m. Leoturette, "Liquid Fuels," by Mr.
A. Arnold.

NOTES.

Swansea Salaries.—An example of the confa?ion

attending the contrary decisions of the National and District Joint

Boards was forthcoming at last week's meeting of the Swansea
Electricity Committee, when a letter wag read from the secreta-y

of the District Jo'nt Board containing a resolution recommending
that the constituent bodies should reduce the salaries in the area so

as to correspond with the fall in the cost of living. The chairman.
Aid. Sinclair, said that thia was a case in which the District Board
wag in disagreement with the National Board, which claimed that

there should be no revision. They in Swansea followed the District

Board's schedule, and the reduction in Swansea was in operation

from April Ist. A letter wa? read from the Electrical Power
Engineers' Association saying that the reduction of salaries for the

quarter commencing April lat was in direct opposition to the

decision of the National Board, and entering a protest. The
Committee decided to reply that the protest should be sent to the

District Joint Boird.

New Aerial Torpedo.—M. Demblanc, a French engineer
specialising in aeronautics, has perfected a new aerial torpedo,
which can be released from either an airship or an aeroplane. The
weight of exp'osives, bDrne through the air on a gradually
descending path by a system of sustaining planes, is said to be
sufficient tD mike the torpedo a moat formidable we.ipjn—parti-

cularly as the inventor has fitted to the torpedo wirelessly-

controlled steering plane? which enable those on the aircraft from
which the torpedo has been released to regulate its rate of
descent, also to guide it from side to siJe in order to direct it

accurately to any given target.— Ereninri Xews.

The Boy Scout Shilling Fund.—With a view of

asaistiog the Prince of Wales's appeal on bf hilf of the Boy Scouts,

a Shilling Fund has been opened by the Committee of the Hyde
Park D..nce Club. On May 2-lth (Empire Day) the Fund will be
inaugurated by an " At Home " and "The Dansant ' at the Hyde
Park Hotel (4 to 13.30).

Particulars will appear from time to time, it being the intention
to hold attractions daily from the date of inauguration for a week,
the whole culminating in a grand btli. to be held at the Hyde Park
Hotel on the eve of Der'oy Day, May 3 st.

The arrangements are being made with the assistance of Messrs.
Tredega-8, Ltd

, of 7, Brook Street, 'W., who have placed ihe whole
of their organisation at the disposal of the Fund Committee, and
from whom invitation cards for the'' At Home " may be obtained.
Books containing 20 shilling vouchers, with receipts, will be issued
to those interested.

Hydrotechnics at Grenoble University.—In our issue of

July 2nd, 1920, we published an article by Major T. Rich, describ-

ing the exceptional facilities afforded by the University of Grenoble
for the ^udy of water-power and pDwer transmission during the
Summer Holidays. A series of 'Vacation Lectures, with visits to

some of the numerous installations in the neighbourhood, was
arranged, but, owing to the short notice, only a few students

attended. Nevertheleis, the satisfaction shown by those who
j )ined demonstrated that the experiment was worth continuing.

It is proposed, therefore, to hold a Vacation Course of Lectures on
the Utilisation of Water-power, with some notes on Power Trans-
mission, in the summer of 1921, arrangements being made to visit

some of the interesting local installations. A preliminary pro-

gramme of this course has been forwarded to us, from which it is

clear that the ground will be thoroughly covered.

The lectures will be given in such a way that those who have
had French lessons at a public school can follow the work
without diffi:;ulty. However, a course of preparatory instruction

in French for those who do not know the language sufficiently

will be given during the four weeks immediately preceding the

beginning of the technical course. The charges for board and
lodging will vary in August next between 240 fr. and 600 fr. per

month, i.e., between £4 ICs. and £11 per month, at the present

rate of exchange.
The Hydro-electric Technical Course will in all probability be

started towards August 8th or 10th, and will extend over a period

of one month. The registration fee for this course will be 110 fr.

(£2). The registration fee and charges for the preparatory course

in French will be 200 fr. (£3 15s.).

It is proposed to throw the course open to students of the

technical colleges and engineering institutions, and also to those

members and associate members of the Institutions who are

interested in these questions. Grenoble is the holiday centre of

the French Alps, with ample opportunities for amusement, and
rooms are available to suit all purses. A special electrotechnical

course will be held for British students and members of institu-

tions, if a sufficient number of them attend at Grenoble in

August next. A decision on that point will be taken at the

beginning of June, and in order to arrive at such decision it is

particularly requested that all those intending to join should
inform the Office National des Universites et Eco'es FraE<;iises,

at 45, Great Marlborough Street, W. 1, and should register on or

before May 28th. The registration fee will be payable on or before

June 15th.

Fuither particulars are to be obtained from Mr. H. Sloog, hon.

sec, British Bureau, Engineering Department of the Office National,

at the above address.

Service Notes. — Captain A. ll?ed, Tyne Electrical

Engineers, who has just been appointed adjutant of that corps,

was its quartermaster until recently ; Wireless Telegraphist
A. Dean, serving ashore, has been promoted commissioned tele-

graphist from the 12th ult. ;
Wireless Telegraphist H. Johnstone,

serving with the \'irid at Devonport, has been promoted commis-
sioned telegraphist from the same date ; and Wireless Telegraphist

A. H. Warbuiton, serving on the flotilla mother-ship Afa'dstone,

has been similarly promoted ; Wan a it Telegraphist A. E. Wither
has been appointed to the destroyer S/ii)!;expeare for wireless tele-

graphic duty with the Sixth Destroyer Flotilla, from May 1st.

Electricity Supply.—In a letter to T/ir Tiimx of M'ly 11th,

Alderman Beaumont, Chairman of the District Industrial Council
(London area) for the electric supply industry, stated that the
London electricity works were not affected by the dispute tetween
the National Federated Electrical Association and the Electrical

Trades Union. The employers were in negotiation with the unions
regarding the reduction of wages in view of the reduced cost of

living, and in accordance with their agreement, the matter would,
if necessary, be carried before the National Joint Industrial

Council, and finally to the Indu8\;rial Court.

Appointments Vacant.—Two assistant electrical engineers

(Rs. 920 and Rs. 690 per calendar month respectively) for the East
Indian Railway Co. ; chief clerk and accountant (£320) for the
Grimsby Corporation electricity department ; chief assistant

engineer ( £250) for the Horsham Urban D.strict Council electricity

works ; telegraph foreman (£140) for the Government of the Gold
Coast. See our advertisement pages today.
The Council of the Institution of Civil Engineers is inviting

applications for the post of secretary, at £2,'' 00 per annum. The
age specified is between 33 and 48, and applications bave to be
delivered to the Presidtnt by Jure I Ith.

Commemoration of Ampere in Paris.- Representatives
of the Union of Engineers' Syndicates, and in particular of the
Syndicate of Electrical Engineers, gathered at the tomb of Andr6
Marie Ampere in the ceffie'ery of Montmartre, in Paris, on May 8th,

to commemorate the hundredth anniversary of Ampere's discovery

of those principles of electricity which led to many of its modern
uses, and caused his name to be employed as that of the practical

unit of electrical current. M. Bouoherot, President of the
Engineers' and Electrical Syndicates, who du ing the war perfected

the ground telephone, which rendered great service to the French
and Allied Armies, spoke at the graveside, showing how from a
small beginning the use of electricity had grown till at the present

time more than 60,000 skilled wo kers were employed in various

kinds of electrical work, not including telegraphs and telephones.

In paying a tribute to Ampere, M. Bcucherot pointed out that

not only was he a great scientist and a good citizen, but also

something of a philosopher. He was much interested in psychology,
and left two volumes, unfortunately incomplete, oa ' The ClaBsifi-

cation of Ideas."

—

Meuter'i Trade Service (Paris),
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The Electrical Trades Benevolent Institntion.—At
the last freueral mtetinp ot this Assooiaiion, alteratious were made
to the rules, tf iving additional powers to the Local Advisory Com-
mittees. The iieoeesary confirmatory meeting will be held at the
Cable- Makers' Association'a offices, Sardinia Houte, Sardinit Street,

W.C. 2, on Monday, June 27th, at 2.30 p.m.

Shoe-Fitting by X-rays.—A novel X-ray apparatus, by
which one can actually see whether new boots or shoes fit, has
bicn installed in a Kensington boot-miikers' shop. The purchaser
of the shoes stands on the platform ot the apparatus, and the
X-ray view of the foot and bout is displayed to the purchaser and
assistant. " The apparatus is perfectly safe for all ordinary
circumstances."

—

Daily JUwl,

Lochaber Water Power.— On Wednetday, last week, a

Committee of the House of Commons approved oi the preamble of

the Lochaber W»ter-fower Bill, by v, hicn the British Aluminium
Company is seeking powers to ucui.se ihe ftjod waters of the River
Spey lor the purpose of generating e.ectricai energy.

Oil Fuel for the Underground.—The power stations of

the Underground Railways at Lots Road and the Metropcjlitan
Railway at Mea.sden are now being fitted for the use of oil

fuel, and a proposal to use oil-fuel at the tramway generating
station is being considered. Tbe system adopted for the Lots
Road and Neasden power stations gives tbe advantage of rapid
conversion of existing tyi)es of coal-burning furnaces. It is

known as the Scarab oil-burning system with the patent
Scarab burner, and the conversion is carried out without entail-

ing structural alterations. The conversion is being effected

gradually, so as not to interfere with the work of the stations.

Apart from the advantage that oil fuel is available, while coal

supplies are likely to be short for some time, it is claimed that
the conversion will result in considerable economies, because :

(f ) Consumption is 50 per cent, less than coal.

(2) One man can do work requiring six men in the case of

coal fuel.

(3) Storage is simpler and handling easier.

(4) Supplies can be obtained without fear of interruption.

—

The Times.

The Austin Motor Company.—In connection with the
appointment of a receiver and manager in respect ot this

company, it is reported in the Birmingham papers that Sir

Herbert Austin. M.P.. chairman and managing director, ad-

dressed a meeting of '2,(XK) employes of the company in the
kinema hall at the Longbridge works during the luncheon
interval on April '27th, and detailed the history ot the
strenuous efforts which had been made during the last year
to run the company successfully with a million and a half

less capital than the amount which was admittedly required
for such an enterprise. The negotiations now in hand would",

he felt sure, result in placing the company in a more satisfac-

tory financial position. In the meantime it had been found
necessary to protect the interests of all concerned by placing
the business temporarily in the hands of a receiver. He urged
them to give loyal assistance to the company, and prophesied
that the good .sense of the English people would very shortly

lead to a cessation of the coal strike and other trade disputes,
whereupon an extremely bright future might be anticipated
for the company.

INSTITUTION NOTES.

Institution of Electrical Engineers.

—

Western Centre
Dinner.—The twenty-second general meeting was held at

Bristol on Monday, May '2nd, w-hen a good audience
assembled under the chairmanship of Mr. A. J. New-
man to listen to an address which was delivered by
the President of the Institution, Mr. Llewellyn B.
Atkinson, who took as his subject " Four Great Electric

Lights," namely, Faraday the discoverer. Maxwell the in-

terpreter, Kelvin the measurer, and Silvanus P. Thompson
the teacher. The President, who was in his best form, spoke
to an appreciative audience for nearly two hours. Following
the address a dinner was held at the Grand Plotel to enable
members to meet the President. Unfortunately several mem-
bers who had intended to be present found themselves unable
to do so on account of the disorganisation of the railway
services, and the South Wales contingent had to depart at

an early hour in order to travel by the last train to Cardiff;

nevertheless, a thoroughly enjoyable evening was spent.

Mr. A. J. Newm.an again presided, and others present

included Mr. LI. B. Atkinson. Mr. A. Ellis (immediate past

chairman of the Western Centre). Mr. Nicholas Watts (presi-

dent of the Bristol Society of Engineers). Prof. D. Robertson,
D.Sc. Messrs. H. I. Rogers. A. C. McWhirter. W. A. Chamen,
W. Collins, S. B. Haslam. W. T. Kerr, G. H. Langdon, T. E.
Lewis. A. N. Moore, I. A. D. Pedler, H. T. Sully. H. S. Ellis.

T. Hood. A. F. Coates, and Messrs. A. J. O.stler and C. T.

Allan (joint hon. secretaries of the Western Centre), the

grand total of members and guests being 58. The brevity

of the speeches may be attributed to the eagerness to proceed

with the capital musical programme, tbe songs
. of Miss

O'Gorman and Messrs. J. G. Royce, L. Dore, and Huntingdon
being greatly appreciated. e

Alter the loyal toast, Mr. Nicholas Watts proposed the toast f

of ihe institution of iiilectrual Engineers, ' referring to its

small beginning and subsequent growth, the responsible work I

it was undertaking, the value of its library, and tbe importance t

of the work of its territorial centx'es and sub-centres through-
out the country.

;

Mr. LL. B. ATKINSON (president of the I.E.E.), in respond-
ing, said he was glad to tiiid himself again amongst men
of the Western Centre, the acquaintance ol many of whom he
had made during the Institution's summer visit to South
Wales last year. ihey were looking forward to visiting

Scotland next month, but they would never forget the success

of last year's meeting. It was very gratifying to note how the
president (and the institution through him) was welcomed
wherever he went; he had personally visited all the territorial

centres, with the exception of the two Irish ones (he hoped
that omission would be excused), and he had everywiiere
been well received. The membership of the Institution now
very nearly approached 10,UOU members of all classes—a figure

to be proud of, and one which no other institution had been
able to approach. Those results had been arrived at largely

by the aid of the local centres and tbe fact that the local

chairmen sat on the Council of the Institution.

'The president made an appeal on behalf of the Benevolent
Fund, recalling Mr. Hugman's offer, and said that they must
do all they could to comply with his conditions. If they did

not succeed in obtaining individual offers, they might, with
the help of the local centres gather the requisite sum collec-

tively, but in any case no effort should be spared to do all

they could to help the fund, as there was no doubt that it

would be needed in the years to come.
He hoped the Institution would be back in its own building

by the middle of this month, when they hoped to introduce
certain improved arrangements, such as keeping the library

open in the evenings, making the common rooms more com-
fortable, &c. In the annual report of the Council which
would shortly be received by members, only a brief mention
would be found of the proposed charter, but they would have
opportunity for discussing it at the annual general meeting;
the Council would doubtless have the support of the general
body of members in its application to the Privy Council.
They had included in the draft charter a clause which would
give members and associate members the right to call them-
selves " Chartered Electrical Engineers."
Mr. Arthur Ellis proposed the toast of "The Visitors."

and assured them that they of the Western Centre always
enjoyed welcoming visitors, because one of their aims was
to create interest in the Institution and its work outside of its

membership. The toast having been briefly acknowledged by
Mr. J. P. Brazil, the president proposed that of " The Chair-
man," and referred to the success of the Western Centre and
its present session.

Mr. A. J. Newman, in briefly replying, disclaimed any credit,

remarking that all the members of the Centre were so keen,
and he had had the assistance of such able officers, that the
session could not have been anything but a successful one.

The meeting then terminated with the singing of the

National Anthem.
Royal Institution.—A general meeting was held on May 9th, at

which Sir J. J. Thomson was elected honorary Professor of Natural
Philosophy, and Sir Ernest Rutherford Professor of Natural
Philosophy.
The Friday evening disoourse on May 27th will be delivered by

Mr. A. Mallock on " Elasticity."

Institution of Civil Engineers.—Engineebino Confebence,
1921.—Arrangements have been made to continue this year the

series of conferences which were interrupted by the re-building of

the Institution premises and the war. The conference will be held

on Wednesday, Thursday, and Friday, June 29th and 30th, and
.July 1st—the mornings of those days being given to discussions

upon selected topics, and the afternoons to visits to engifieering

works. For the purpose of the meetings, the conference will be

divided into seven sections :—(I) Railways, Roads, Bridges, and

Tunnels ; (II) Harbours, Docks, Rivers, and Canals
;
(III) Machi-

nery
;
(IV) Mining and Metallurgical Processes

;
(V) Shipbuilding

;

(VI) Waterworks, Sewerage, and Gasworks
;
(VII) Electricity Works

and Power Transmission. The topics to be discussed at the meetings

of each section will be notified early next month, and it is intended J
that prints of the notes introducing the several subjects shall be

made available before the date ot the conference. 'The complete
"

programme, including the list of visits to works, will, it is hoped,

be also ready for issue early in June, and will contain partioularg

to enable members to decide upon the visits they may wish to

attend.

The twenty-seventh James Forrest Lecture will be delivered by

Sir George T. Beilby, F.R.S., AssocInst.C.E., on Tuesday,

June 28th.

Manchester Wireless Society.—A general meeting was held on

April 27th. at which the work of the past session was reviewed

and future progress discussed. On April 30th the Society conducted

a ramble in the neighbourhood of Hale. Three portable sets were

erected at different points, and splendid results obtained in

raception from standard stations. A congratulatory message from

Paris to the Luton Wireless Society was intercepted. The same

evening transmission took place from headquarters, using one

valve, and this was received at a point 20 miles distant. Telephony

was also tried, with fairly good results, up to seven miles.
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Association of Englneers-in-Charge.—Owing to the continu-

ance of the coal dispute the Council has found it necessary to post-

pone the annual dinner, and all subscriptions are beingr returned.

A visit is to be paid to the Hammersmith Boroui»h Electr.city

Works on May 2 let, and early in June the works of Messrs. Frater

and Chalmers iG.E. Co.), Erith. are to be visited.

The Royal Society.—At a meeting on Friday last Prof. Albert

Einstein and Prof. Peter Zeeman, amongst others, were elected

foreign members.

Physical Society of London.—At the meeting held on March
22nd a paper on "A iVIethocl of Measuring Frequencies," by Messrs.

B. S. Smith and G. F. Partridge, was read by the latter. A
heterodyne method of measuring frequency by comparison with a
calibrated valve oscillator was described. The calibration was
performed by means of two valve oscillators capable of giving

"frequencies of , say, 1,000 per sec. and upwards. The frequency of

the oscillations was raised alternately to give a beat note whose pitch

was determined by comparison with a fork. Intermeoiate

frequencits were found by interpolation on the calibration curve,

and a method of checking the capacities of the oscillator con-

densers was described. For the measurement of acoustic fre-

quencits the sounds were converted into alternating currents by

means of a suitable transmitter. •

Edinburgh Electrical Society.—The annual business meeting
of the Society was held on May 6th. The treasurer submitted a

satisfactory statement of affairs, which showed an increased

membership over the preceding session. Prizes were presented to

three apprentices, A. Clunie, D. Bee and T. Mercer, for competitive

papers which they had submitted. The followiog were elected for

the next session :—Chairman, D. S. Muuro ; and vice-chairman,

J. Stark.

Association of Teachers In Technical Institutions.—On Monday
next the annual conference will be opened at Cardiff, and it will

extend until Wednesday. Amongst the papers to be read ate the

following:
—

" A National Scheme of Technical Education," by Mr.

C. Coles, B.Sc, and " Apprenticeship in its Elelations to Technical

Schools and Industries," by Mr. R. James, Wh. Ex. Resolutions

wUl be considered urging the necessity of a Royal Commission on
the whole field of technical education, pressing for the speedy

bringing into force of the Education Act of 1918, advocating an
increase in the number of scholarships available at Day Technical

Institutions, and calling for amendments of the Teachers' Super-

annuation Act of 1918. An attractive programme of social

gatherings and visits to places of interest has been arranged.

Soclete des Ingenleurs CIvlls de France.—A summer meeting of

the British Section will be held in France between June 18th and
24th. It has been decided that, in the same way as in 1920, participa-

tion in the tour will not be confined to the members of tbe

British Section, and that members of recognised British Engin-
eering Institutions or engineers in general will be welcome.
A copy of the programme and full particulars of the meeting

can be obtained from the Hon. Secretary, 46, Great Marlborougb
Street, W. 1. The meeting will embrace visits to Verdun, Nancy,
Metz, and the ironworks and factories of the Lorraine arei.

Ladies are cordially invited.

OUR PERSONAL COLUMN.
The Editors inrite electrical engineers, whether comwcted with the

technical or the commercial side of tlie profession and itidustry,

also electric tramway and railway officials, to ieep readers of the

Electrical Review posted as to their movements.

Following upon his election as Speaker of the House of Commons,
the Right Hon. J. H. Whitley, M.P., has resigned the Joint
Presidency of the Industrial League and Council which he has held
for 80 long in coniunction with the Right Hon. G. H. Roberts,
M.P. Viscount Burnham, C H., has consented to become Joint
President in his stead.

Mr. H. E. Blain, C.B.E., assistant managing director of the
Underground Group of Companies, has been retained by the Trans-
portation Commission of Toronto to advise that city on its trans-

portation problems, and is sailing for New York in the Adriatic
on May 18th. Mr. Blain will be joined later by Mr. C. S. Lodch
and Mr. J. L. B. Lindsay, the comptroller and accountant, and the
assistant secretary and treasurer, respectively, of the Underground
Group, and the party will then make a tour of many of the
important cities of the United States to study transportation
methods.
Sir William Slingo, the new British Controller-General of

Peruvian Posts, Telegraphs, and Wireless Communications under
the concession recently granted to the Marconi Co., of London,
arrived at Lima, last week, says The Times, and is taking charge
immediately.

Maidenhead Town Council has increased the salary of the elec-

trical engineer (Mr. Milton), accordinor to a formula recom-
mended by the A.M.E.E. (approximately £621).
We regret to learn that Mb. L. L. Robinson, borough electrical

engineer, Hackney, has recently undergone an operation. The
Council has granted hira two months' leave.

Mr. H. Pavn has been appointed engineer and manager to the
Northwood Electric Light and Power Co., Ltd . in succession to

Mr. E. J. Smallpags. During the past few months, Mr. Payn has
been in charge of the company's extension scheme.

Mr. Stainkb Hutchins, of Davenham, Cheshire managing
director of Electro Bleach and Bye-Products, Ltd., has joined the
board of directors of the Lasves Chemical Manure Co., Ltd.

The Emperor of Japan has conferred the Order of the Rising Sun
upon Sir James McKechnie, of Messrs. Vickers, Ltd., Barrow-in-
Furness.

Obituary.

—

Mr. H. G. Monro —The death is announced of Mr.
Hugh George Munro, O.B.E., secretary of the Electric and Ordnance
Accessories Co., Ltd., Birmingham, at the age of 41. The funeral

took place at Yardley old church on Friday last. The firm wag
represented by Mr. W. Dallow, and Mr. R. Phillips attended on
behalf of Messrs. Vickers, Ltd. (London).

*WIII The late Mr. Bertram Blount, F.I C, F.C.S., left

£4.817.

NEW COMPANIES REQISTERED.

Reeve & Bayman, Ltd. (1(4,494).—Private company.
Registered April 30ili. Lapit.il. £10,000 in £1 shares. To take over the

business of electrical and mechanical engineers, carried on by W. T. Reeve
and W. G. Bajman at Plymouth as " Reeve, Bayman & Co." The per-

manent directors are: W. T. Reeve, 11. Boons Place. Plymouth; W. G.
Bavman, 40, Hill Park Crescent, Plymouth. Qualification : £100. Solicitor :

B.H. Chowen, Westwell Chambers, Westwell Street, Plymouth. Registered

office : 13, Russell Street, Plymouth.

Power & Lighting Supplies Co., Ltd. (174,477).—Private
company. Registered April aith. Capital, f.'i,000 in £1 shares. To take

over the business of electrical and mechanical engineers carried on by H.
Challis-Sowerby, G. F. Jones, and R. H. Homer, at 5, Cathedral Yard,
Manchester, as the " Power & Lighting Supplies Co." The first directors

are: G. Rigbv, " Runnymede," Broughlon Park, Manchester; H. Challis-

Sowerby, "The Nook." Swinton Park, Manchester; J. Price, 102, Bjnner
Cross Road, Sheffield. Qualification : £100. Secretary : G. F. Jones. Solici-

tor : J. Ii. M. Crowther, 2;i, Abingdon Street, Westminster. Registered office:

5, Cathedral Yard, Manchester.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Brierleys' Premier "Welding Co., Ltd.—Particulars of i£500
debentures authorised .'\pril Kilh. I;l21, whole amount issued, charged on
company's property, present and future, including uncalled capital.

Lincolnshire Motor & Electric Traction Co., Ltd.—Satis-
faction in full on April 1st, 1921, of debenture dated October 19th, 1919,

securing all moneys and liabilities due from company to bankers. Par-

ticulars of £5,000 debentures, authorised April 1st, 1931; whole amount issued;

charged on the company's undertaking and property, present and future,

including uncalled capital.

W. R. Sykes Interlocking Signal Co., Ltd.—Particulars
of £5,000 debentures authorised April 20th, 1921, whole amount issued; charged

on the company's undertaking and property, present and future, including

uncalled capital.'

New Lowca Engineering Co., Ltd. (in liquidation).

—

Satisfaction in full on 1-et.rujrv l"th, 1921, of first mortgage debentures

dated April 3rd, 1908, securing £12,500.

Campbell & Isherwood, Ltd.—Mortgage on certain land
in Bootle, Lanes., dated April 28th. 1921, to secure all moneys due or to

become due from company to Bank of Liverpool and Martins, Ltd.

Aladdin Renew Electric Lamp Corporation, Ltd.—Issue
on April 'iSth, 19-21, of £1,.>00 debentures, part of a series already registered.

W. T. Glover & Co., Ltd. (.56,124).—Return dated April
4th, 1921. Capital, £214,850 in £1 shares (100,000 preference and 114,850

ordinary). All shares taken up. £117,000 paid. £97,850 considered as paid.

Mortgages and charges : Nil.

Wycombe Borough Electric Light & Power Co., Ltd.
(53,133).—Capital, £50,000 in £5 shares. Return dated April 19th. 1921. All

shares taken up and paid for in full. Mortgages o"'1 charges : £50,000.

Electric Zinc Co., Ltd. (127,838).—Return dated Decem-
ber 31st, 19-20. Capital, £2,000,000 in £1 shares (400,000 preference and

1.600,000 ordinary). Seven ordinary shares taken up. Nothing paid. Mort-

gages and charges : Nil.

W. S. Laycock, Ltd. (68,203).—Return dated January
6th, 19-21. Capital, £150,000 in £1 shares (100,000 ordinary and 50,000 pre-

ference). All shares taken up. £50,007 paid. £99,993 considered as paid.

Mortgages and charges : £221,000.

CITY NOTES.

Brush Electrical

Engineering
Co., Ltd.

Mr. E. Garcke presided at the annual
meeting held on Monday at 88, Kingsway,
W.C. He said the accounts again reflected

the prosperous condition of the company.
The amount carried forward was subject to

E.P.D., not only for 19'20 but also for pre-v'ious years, no settle-

ment of the amount payable having yet been arrived at. The
question of what was the liability of the company in that re-

spect was a difficult one. and might take some time yet to

adjust. The amount carried forward \mis i(insiilprably in excess

of their liability. It was a great relief that the B.P.D. had

been aboliished. They would not be liable for any such duty in

respect of the proiii'i made since .January 1st this year. The
gross profit on trading was -£'285,328. compared with de2'23.000

in 1919. The expenses, of course, were higher: general

charges were ie,30,391, compared with £25,000. Maintenance

of buildings and plant had cost £40,500, compared with

dE36,600. Interest charges amounted to £24,500, compared
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with- £16,500; aud for depreciation they had written off

i'lS.OOO as against £tO,U0U. At the end ot I'Jiy they carried

forward ±'65,51)8, and that was reduced by ±'iU,84i in respect

of additional remuneration to the directors. Iho issued

capital showed a large increase as a result of the issues made
last year. They had had to provide for the largely increased
volume of busmess, necessitauug e.\teusions of buddings and
plant aud a larger lock-up in stock of mal<;rials and ol work
in progress. 'I tie magnitude of the iucrcu.sed business could
be best seen by the hgures representing tlie item of stock.
Ill 1918 it amounted to i'llo.UUU; in lUiy to ^yll.UUU; aud now
It was close on i'OUU.UUO. The amounts owing to them had
also increased. At the end of lUiii they had owing lu them
ityu.UUO, and at the end of ISJA) the outstanding amount was
M'I'JiS.OOU. Uue of the great dUBculties of a rapidly extendmg
business was to provide for the extension of the buildings and
plant aud working capital, lu normal times these dithculties
would uot be onerous, but in the present state of the money
market and of trade generally; these matters required very
careful handling. However, they had not done badly. In
July last year they issued an offer of 339,UUU ±T ordinary
shares at par. The issue was uot underwritten; nevertheless,
it cost them £lo,oVO for printing and various other expenses
which were high but unavoidable. 218,075 shares were
allotted in response to applications received, and, having
regard to the not too propitious state of the money market at
the time, he thought' he might say that the issue was very
well received by the pubhc. One of the objects they had in
mind in making the issue was to provide houses for some of
their workpeople, owing to the general shortage of accom-
modation in the town; but as they did not get all the capital
reqnned, they had left that scheme temporarily in abeyance,
and had had the less hesitation in doing so because since
then conditions had changed to some extent. The town
authorities had made progress with their own housing scheme,
and there had been some lack of employment in other in-
dustries, which made the shortage of houses less pronounced.
It was probable, however, that a little later they might have
to revive the scheme, but at the moment capital expenditure
for other purposes was more important. He thought they
might regard the present position with satisfaction, and might
look .'forward to the future with confidence. The specialities
the}' controlled placed them in a favourable position, notwith-
staodiug the prevailing depression in most branches of in-
dustry. Then- order books were well filled, and there had been
a gratifying increase in the demand for their Brush-Ljung-
strOm turbo-generator plant for electric power production.
They began manufacturing the Ljungstrom turbine in 1914.
The ortlers in hand to-day represented in horse-power more
than the total they supplied in the whole ot the period from
the commencement of manufacture to the end of 1920. That
gave some idea of the growth of the business. They hoped
that the large new factory now under construction at Falcon
Works, Loughborough, to be devoted to the manufacture of
turbo plant, would enable them to cope better with the
demand. He referred at the last meeting, to then difficulties

in carrying through large contracts—which necessarily took
months to execute—due to the fluctuating markets for ma-
terials, and the uncertainty of labour costs which compelled
them to stipulate for price adjustment clauses. In that respect
the' -position had improved, as they were now able to take the
risk of making contracts at firm prices, which was a more
satisfactory basis both for their customers and themselves. In
19Jt) the after-effects of the moulders' strike were severely
felt; and in a lesser degree the coal strike of last autumn, and
a dispute with the Electrical Trades Union were adverse
factors. Those recurring labour troubles made it difficult and
often impossible to keep faith w-ith customers in the matter of
dehvery to contract dates, and were cumulative in the pre-
judice they created, as the uncertainty attending completion
naturally militated against orders being placed. The export
trade position was far from satisfactory, and the nation was
already suffering heavily by loss of much of its foreign busi-
ness. The first need to-day was to bring about reductions in
the prices of commodities. FaiUng such reductions, that trade,

which was so vital to the prosperity of the nation, could not
be held in face of competition from countries where wages had
not advanced in the same proportion, where the restriction of
output was recognised as an error, and where the exchanges
were so much in favour of the foreign buyer. Those con-
ditions were a serious handicap to all engaged in the manu-
facturing industries of this country, and could only be met by
bringing prices more into line with those offered by their com-
petitors abroad. If that could be accomplished by means of

increased production per head, rather than by the alternatives
of lower wages or longer working hours, so much the better.

One thing was certain, viz., that their foreign trade would
gradually be lost unless some amelioration of the prevailing
conditions was possible, while the home trade would also
languish under the burden of high prices. In that connection,
and apropos of the controversy in the coal mining industry of

which they were now the victims, he would like to point out
how largely the cost of coal entered into the price of all manu-
factured goods. That was especially true of the engineering
industries, so dependent on steel and iron, which could not be
produced at a reasonable cost without cheap coal. That was
the real crux of the matter. Out of all the torrent of talk

about nationalisation of the mines, national pools, National

wages boards, &c., the cold economic fact emerged that, in

order to export their coal and the manufactures Of which it

was the basis, it must be raised at a cost enabling it to be
profitably sold m competition with foreign coal of equal quality

—otherwise no solution of the present dispute could be per-

manent, iiut while fundamental economic facts were ignored
on one side, they were relied on too exclusively b'y the other
side. On the general question of labour disputes, he fell that

every section of tbe community and every individual member
of itr—the Government, the employers, the employed and the

consumers—should concentrate on the seurch lor a permanent
wage principle which recognised not only the economic rights

of the capitalist, of the labourer, aud of the consumer, but also

the human or moral factors involved in the problem, as a sub-
stitute for the system of settling wages by the attrition of'

supply and demand of labour. The common phrase one heard
was that " We must have it out." Quite so. But, as Mr.
Clynes had said. " It is better to think it out than to fight it

out." So long, however, as the employers were under the
delusion that economic laws were the only laws of nature enter-

ing into the situation, and so long as the employed made the

mistake of ignoring the rights and interests ol the community
as a whole, so long would the relations between capital and
labour be adjusted by physical means. Tbe report was adopted.

During the year 19'20 the units sold were
Calcutta Electric 3».8-2U,83y, against 31,881,770 m 1919. The

Supply houses connected increased by 1,'Z18 to
Corporation, Ltd. 11,505. The gross revenue was ±'398,382.

against ±359,949 in 1919, and the net re-

venue was i6263,48'2, against ±'237,200 in 1919. The profit for

the year, including interest on money on deposit, wa«
±'270,160, and ±45,099 was brought forward, making ±315.859.

This is to be dealt with as follows : Debenture interest accrued
±4,579; preference dividend ±24,750; income tax and E.P.D.
±32,749; interest on consumers' deposits ±1,385; writing off

total costs of debenture issue in 192U ±24,793; reserve for

taxation ±83,000; to reserve fund ±5,000; depreciation and
renewals fund ±43,760; insurance fund ±3,000; retiring gratuity

fund ±'2,000; dividend on ordinary shares 10 per cent, for the

year and a bonus of 1 per cent. (±48,457) ; carried forward
±42,386. The ordinary shareholders obtain, in the interim
and proposed dividends, the relief granted in respect of income
tax and super tax paid in India, which for the year 1920 is

equivalent to about an additional 1 per cent.; and with effect

from July 1st, 19'20, preference shareholders have received their

dividends free ot all taxation on income, both British and
Indian, up to 6s. in the £. It is proposed to grant to the
staff in India a bonus equivalent to 2 per cent, of the net
Indian profits, in respect of service during 192CI. The expendi-
ture on capital account during 19'20 amounted to ±338,937,

the total outlay to December 31st last being ±1,764,844. The
demand for electrical energy continues to increase, and satis-

factory progress has been made in meeting it. An issue was
made in July, 1920, of ±.500,000 of 5 per cent, first mortgage
convertible (registered) debentures, free of income tax. The
issue was fully subscribed.

Mr. W. Claud Johnson presided at the

Johnson and annual meeting on May 5th. He said that

Phillips, Ltd. the profit for 19'2U was again nearly ±10,000
more than in 1919. Kelerring to the

balance sheet, he said that they had expended during the year

±63,408 on additions to buildings and plant. The amount
for sundry debtors, ±342,560, showed an increase of about
±130,0UO, which was the natural consequence of a very largefj'

increased business, and the same remark applied to the stock

in trade and work in progress figure, which now stood at

±563,350, an increase of nearly another ±100.000. The profits

earned during the year were very satisfactory, and the same
dividend was to be paid on the increased capital as was paid

last year on a much lower figure, although the new capital

was not received until well towards the middle of the year,

so that they had only had the benefit of it for just over six

months. The profits must also be considered satisfactory from
the point of view that the year under review was one of

exceptional difficulty from the manufacturing standpoint. At
the same time it was very pleasing to be able to report that

their order books at the end of the year were as full as it

was considered safe for them to be, some of the departments
having from eight to ten months' work in hand, which included

large and important Government contracts, so that the pro-

spects for the current year might be considered highly satis-

factory. Orders were still coming in, in spite of the troubled

times they were passing through, which fact, he thought,

warranted their looking forward with the fullest confidence to

the future, as it seemed a clear indication of an early trade

revival in which the electrical trade was bound to take the

lead. The depression in trade, which set in during the closing

months of 1920, and unfortunately still continued, had been

felt by the electrical industry to a much smaller extent than
by other branches of industry. That was largely due to the

increasing recognition of the fact that in the extended applica-

tion of electric power lay the chief hope of reducing produc-

tion costs in every direction. Further, the fact that for a

long tune past the demand for their manufactures had exceeded

the supply prevented their suffering losses due to depreciation

in the value of stocks. Proceeding to refer to the resolution

to be proposed at the extraordinary meeting to increase the

borrowing powers of the company, be eaia that since iti
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formation in 1905 £'277,477 had been spent on additions to

Want, machinery, and buildings, and during the same period

il46,iyO had been' spent on repairs and maintenance of the

j^roperty, and £'119,oUO written oil for depreciation out of

profits. Those outlays had been necessary to keep the works
and plant up to date, and were justitied by the results obtained.

To maintam that position it had recently been necessary to

pbtain financial assistance from their bankers. They now
wished to put their finances on a nmre solid basis by the

creation of ±'350,OU0 of new debentures which would enable

them to redeem the balance of the tir.-t debentures and pay

off the ioOMOO second debentures, also to repay their bankers'

a-dyances and provide further working capital to enable them
to tackle the ever-increasing volume of. business which was
offered to them, and for which they were now fully equipped.

They proposed to create £'350,0()0 8 per cent, first mortgage
^debenture stock in multiples of £1 each redeemable in '25

'years by a sinking fund to be created and apphed in redeem-
ing such debentures by 23 equal annual drawings commenc-
ing in 1923. They might have made a preference share issue,

but having regard to the high rate of interest which was
being paid by other industries for such issues they w-ould

hjave had to pay 10 jier cent, interest at least, and that would
have been a permanent drag on the business, whereas they

would have an opportunity of paying off the debentures as

they did in the case of the old debentures, only the remnants
of which remained to be paid off, and so secure to the share-

holders the full benefits of profits made. There was a further

very interesting fact he would like to mention, which in these

troublesome times was important, and that was, their relations

with their workpeople were most satisfactory. They were one
of- the first bu.sinesses in the country to start a works com-
mittee, and it had always had the most beneficial results.

Mr. John Macgregor seconded the adoption of the report.

Replying to questions, Mr. Macgregor said that practically

the whole of the f.563,lTO. at which the stock stood, repre-

sented material which would be used in orders which were
already in hand, and which had been taken at a profit.

.\nswerii)g questions with regard to the proposed new
debenture issue, the solicitor explained that the reason some
of the money would be apphed in paying off the existing

5 per cent, debentures was that it was not possible in these

days to raise a substantial capital issue as a third charge.

The question of underwriting the issue had not yet been
settled, but the shareholders would have the first right of

apply for the debentures.
The report was then carried.

.Subsequently the meeting pa.sse.d the necessary resolution

for altering the articles of association and giving the directors

power to make the new issue.

The report for the year ended March,
The Ever-Ready 1921, states that the amount available for

Co. (Great appropriation, after writing off deprecia-
Britain), Ltd. tion, is £21,101. The directors recommend,

in addition to the interim dividends at the
rate of 7 per cent, per annum on the preference and ordinary
shares for the period ended September, 1920, final dividends at

the rate of 7 per cent, for the half year ended March. 1921. on
102,007 preference shares, fully paid, and on 31,636 preference
shares (123. 6d. paid), plus interest at ,7 per cent, per annum
on payments in advance. During the year the company ac-

quired the lease for 66 years of one of its factories situated at

Carysfort Road, Stoke Newington. at a cost of £.5,-500 as shown
in the accounts. The saving in rental is £480 x>er annum, and
the company's surveyor reported that the erection cost at the
time of purchase would have amounted to £13,000 apart from
the leasehold value of the ground. In May, 192(.l, the company
offered for subscription to the shareholders 40.000 7 per cent,
ciimnlative participating preference shares at par and 31,636
were applied for and allotted. During the year the company
completed the purchase of the additional manufacturing under-
taking referred to in the circular letter of May. 1920. Meeting :

June 1st at the Works, at Holloway.

The report for 1920 states that the greater
The British part of the extensions to the Rugby works,
Thomson= begun during 1919, was still uncompleted,

Houston Co., owing to the various causes which had
Ltd. retarded building operations generally

throughout the country. New buildings
which had come into occupation at the Willesden works had
materially increased their manufacturing facilities there.
The changes which were necessary to make the Birmingham
works .suitable for their purposes were being carried into effect

as rapidly as possible. The profits for the year, after deducting
all expenses and charges other than interest on debentures
and loans, and after making provision for all estimated taxa-
tion for the year, were £470,470, plus £208,431 brought for-
ward, making £678.901. From this there is deducted interest
on debentures and loans. £179,990. There is to be appropriated
for depreciations, reserves. &c.. £210,000. The directors recom-
mend that dividends be paid as below, leaving to carry forward
£22.5,892. Tlie dividends recommended are on the old and new-
shares for the respective times that thev w-ere outstanding dur-
ing the year, and are as follows :—£400,000 old preference
shares (since converted into ordinary shares) for eight months
at 4 per cent., £10,667; £1..500,000 new preference shares for
one month at 7 per cent, (free of income tax), £8,7.50: £400,000
ordinary shares for 12 months at 6 per cent, (free of income

tax), £24,000; £773, ,500 ordinary shares for four months at 6 per
cent, (free of income tax), £15,470; £826.500 ordinary shares
for one month at 6 per cent, (free of income tax), £4,132;
total, £63,019. In the last annual report the directors recom-
mended that dividends aggregating £250.000 should be declared

payable out of the capital reserve account. This was carried

out by distributing £2,50,000 of £1 ordinary shares, of which
£210,000 represented accumulated dividends on the old prefer-

ence shares, and £40,000 dividends on the old ordinary shares.

It was also duly approved that the share capital of the com-
pany be increased to £4,000.000; £2.000,000 in £1 ordinary
.shares, and £2,0(W,000 in £1 preference shares. Of the

2,000,000 ordinary shares, 400,000 replaced the 40.000 ordinary
shares then outstanding of the par value of £10 each; 400.000
replaced the 40,000 preference shares outstanding of the par
value of £10 each ; while 2-50,000 were distributed in respect of

capital reserve account, as stated above, so that when these
transactions were completed, ordinary shares to the extent of

£1,050,000 had been issued, and there were no preference
shares outstanding. During the year there were issued at par
the balance of the ordinary shares, amounting to £950,000,
thereby completing the total issue of £2.000,0lX) ordinary share
capital. There were also issued during the year, at par,

£1,300,000 preference shares, leaving £.500,000 to be issued here-
after. The directors have followed their usual practice of mak-
ing reserves to cover risks in connection with bad debts and
other contingencies. The directors record their high apprecia-
tion of the manner in which all departments of the company
have discharged their duties during the year. Pressure of

work has been very heavy, notwithstanding the fact that to-

wards the end of the year the volume of orders began to show
signs of decreasing. Annual meeting : London, May 18th.

The report for 1920 of the Ateliers de
The Charleroi Constructions Electriques de Charleroi

Electrical states that, thanks to their entirely modern
Works. equipment, the works at Charleroi and

Ruysbroeck were now able to deal with the
whole domain of electrical manufacturing. The works con-
structed the most varied types of machines from the motor
of i h.p. to the most powerful alternator, together with all

the necessary high and low-pressure apparatus. During the
year the company embarked on the production of large motors
of from 15,000 to 20,000 h.p. for the direct driving of rolling

mill trains, which had formerly to be obtained by the iron
and steel industry from other countries, and on the other hand,
development took place in the construction of winding engines
for collieries, and of sets of motor-driven centrifugal pumps
for mine drainage. The bulk production of small motors
was organised at the new works of Ruysbroeck, where was
also installed the department for railway and mine signalling
apparatus, which was capable of constructing apparatus for

the electrical operation of signals and points for the most
important railways. Concerning the cable factory the report
mentions that to the manufacture of armoured cables for all

pressures and of telephone cables, there was added the pro-
duction of signalling cablci with multiple conductors, while
the productive capacity in rubber-covered wires and cables was
notably increased. Tlie orders booked in 1920 exceeded
120,000.000 fr.. and this permitted of the new year beina
begun with a well-stocked order book, which it was hoped
would enable the company without too many difficulties to

overcome the serious crisis through which the industry was
passing at present. Including the balance of 209.000 fr.

brought forward, the accounts show net profits of 10,296,000
fr., permitting of the payment of a dividend at the rate of

5 per cent, on the paid-up share capital from .January 1st, 1914.
to December 31st. 1920. The number of workpeople employed
increased from 2..344 in December, 1919. to 3.600 in the same
month of last venr, and the directors add that a jiension fund
has been established for the employes, the company paying
in an amount equal to that paid by the workers.

Mr. A. M. Quill presided at the annual
Madras Electric meeting on May 4th. He said that a strike
Tramways had prevailed from January 26th to Feb-
(1904), Ltd. ruary 4th, and increased wages and allow-

ances had been granted. One of the con-
ditions of the settlement was that the employes would, under
no circumstances, in the future, cease work without referring
their grievance to the Labour Commissioner or other authority
whom Government might appoint, should the management
and the Ti-amway Union fail to reach a settlement themselves.
They considered this arrangement of great value, but on the
eve of the Duke of Connaught's visit to Madras, on .January
lOth last, a complete stoppage of work again occurred without
even a complaint being formulated, .^s similar measures were
subsequently adopted in other parts of India, it was obvious
that the stoppage was inspired by political motives. The
management in Madras, having inquired the nature of the
men's grievance^, was informed that the union demanded the
reinstatement of two men who had been discharged several
month.s earlier. The records of the.se men. however, showed
that, if anything, they had been treated with too much in-
dulgence. The appointment was also demanded of an official

(in wJiose selection the union was to have some voice) through
w'hom dismissals should only be made. It was, of course,
impossible to share with the union any question of discipline,

and in reply to a proposal to refer the question to arbitration,
the hoafd indicat-ed that while they were willing to refer

II
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questions of wages, conditions of labour, or of principle to

arbitration, tbcy could not refer any question of manayenie:it
or ilibcjplinc. Accordingly the strike went on until February
'itith, when the men returned to work unconditionally. Ihe
effect of the stoppage would, of course, be rellected in the

accounts for J'J'll. In addition to the strike early in l'J'20 a

partial stoppage of the employes of the Madras Electric Supply
(Jorporatiou. Ltd., which serves the tramways, occurred

between May -J/bth and .June 22Qd. during which period they

had a restricted service of cars running. Notw ithstauding

these labour difficulties, the traffic receipts for I'J'iU showed
an increase of 16.6 per cent, on 1919. The balance from run-

ning account, after providing for cost of maintenance and all

expenses in Madras, was i'4U,t)93. compared with i;26,9b6 for

1919. The increase was almost entirely accounted for by the

dilt'erence in exchange. In fact, the entire increase of 16.6

per cent, in traffic receipts was absorbed in increased cost of

running, an experience which was probably common to all

tramway undertakings. In the latter part of last year the
Madras Government authorised them to make increases in

fares up to 50 per cent. It was decided to exercise these

powers partially, and on March 14th last the three principal

stages of As. i, 1. and ii were increased to As. i. 1^, and li

respectively. There had not been time to obtain reliable data
regarding the effect of the increase. After reviewing the a.ssets,

the chairman said that the additions to the balance sheet

amounted t<.) i>ciO,84U representmg, chiefly, the Mount Road
extension. They had practically completed theii' work, but
until further progress had been made with the strengthening
and widening of the bridges by Government, the line could
not be opened for traffic.

Mr. J. G. B. Stone, presiding at the an-

Indian Electric nual meeting, on May 4th, said that they
Supply and had again increased the number of units

Traction sold in all departments, except under the
Co., Ltd. heading of special contracts, where, owing

to the temporary stoppage of the mills due
to labour unrest, they had a figure of 793, '240 units, against

1.110,000 units in the previous year. The total number of
units for 1920 in all departments was 4,334,724, against

4,067,923. In spite of labour unrest and delay in getting the
necessary renewals for machinery and plant delivered in

Cawnpore, they had secured the best results so far obtained by'

the company. The results of then' small tramway were slightly

more satisfactory. Good progress had been made with the
new power house in course of erection, and the new 6,000-kW
plant was now in course of shipment. They hoped to have
effective use of the station early in the new year. There was
already a demand for the whole output. The profits in Cawn-
pore showed an increase of Rs. 95,209. The earnings of the
company were £35,188, against £27,932 in 1919. Of the
increase £1,537 was due to the higher rate of exchange. The
average rate of exchange for the year on remittances sent
home was just over Is. lOd.

liord A.shfield presided at the annual
I^ondon and meeting on the 5th inst.. at Westminster.
Suburban He said that they had not had a successful
Traction year. Tramways throughout the country
Co., Ltd. reached an unremunerative condition some

months ago, not through neglect or in-

capacity in management, but due to the fact that while all

payments had moved upwards with the> rise in economic levels

receipts had by the maximum )i.i\wis liyislation been held
almost at the old level. The incrcjM's in l;iivs authorised last

vear caused a steadv advance in eLiniiii;.;s. The traffic receipts
of 1918 were £1,054.000; of 1919. £1,370,000; and 1990,
£1.566.000, representing a growth in two years of 48 per cent.
In the same period expenses only increa.sed 46 per cent., so
that there was a slight gain in net receipts. Now that ex-
penses were once more falling, the tendency shown in these
figures would become much more marked, and the results
much more satisfactory ; as indeed the results for the first

three months of this year indicated. While he would not
like to commit himself to the statement that the tramwavs
were now out of trouble, he confidently looked forward to
some appreciable advancement in their fortunes, and he was
confirmed in this expectation by the results which had come
before him month by month since January of this year. The
fir.st three months of this year showed a substantia! gain on
the results for the three corresponding months of 1920.

The net profit for the vear 1920 was
. BabcockS £497.468, plus £12:^.225 brought forward.
Wilcox, Ltd. less £2,100 directors' bonus voted last May.

The preference dividend of 6 per cent., less
tax, the second preference dividend of 5 per cent., less tax. and
16 per rent, free of tax on the ordinarv .shares being provided
for, £150.000 is to he put to reserve .and £10.000 to the Staff
Tension Fund, leaving £99.828 to carry forward. The exten-
sions at the works in provide for greater output and to make
good the reduction in output occasioned by the alteration in
working time tn 47 hours per week are now completed. This
has entailed a large outlay. The output of the workmpn is

still on the average below pre-war standard, and the continual
interruntions, through trade disputes, militate again.st the busi-
ness.

_ The co.nl strike has cnnsed a stopnage of the works in
certain departments. New offices at London and Renfrew have
been completed and occupied, and more workmen's dwellings
have been completed during the year. New orderg are just now

somewhat difficult to obtain, owing to the high cost and the
financial conditions that prevail. Ihe construction of the large

works of the Socicdad Espanola de Construcciones Babcock &
Wilcox in Spain Ls now completed, and these works are in

operation ami well supplied with orders.

Mr. Follet Ilolt presided over an extra-

Pernambuco ordinary general meeting on the 6tb inst.,

Tramways & at which a I'esolution was passed increab-

Power Co. mg the burrowing powers of the company
by £650,000. The war held up their opera-

tions, and it was ueccssary to revise their position. More
capital was required, and the fares must be increased to meet
the additional labour costs and the fall in the milreis. In
order to carry into effect the improved conditions of their

concession they must complete the tramways to obtain im-
proved fares. They had also to meet the indebtedness to

their bankers and for essential materials supplied, whicu had
accrued during the bad period through which they had passed,

and also provide the luuds for completing the lighting and
power supply of the city, which was a most lucrative branch
of their business. The electrification and equipment of the

old steam tramline could not be delayed. In its present

condition it was very expensive to operate and maintain, and
electrification would bring immediate benefit. They had
laboured under this bm'den of inadequate fares for the last

six years, but now saw daylight, and believed that with the

completion of the works their revenue from all sources would
place the future of the company on a progressive and satis-

factory footing. In spite of adverse circumstances the tram-
way and electric light and power system had shown satis-

factory expansion. In 1915 they carried 15,000,(X)0 passengers

and last year over 32,000,000. In the same years the number
of consumers of light and power had increased from 100, who
consumed 175,000 units, to 3,000 consumers, who purchased

2i million units. With normal exchange and normal values

for fuel and material this expansion would have led them to

a very satisfactory revenue. There was ample room for more
development. The pubUc wanted more cars and more fight,

and what the company wanted was higher fares, and these

they would obtain when they had carried out their share of

the bargain.
The directors of the N.V. HoUandsche

Dutch Wire & Draad en Kabelfabriek, of Amsterdam, re-

Cable Works, porting on the past year, state that, owing
to the developing depression, the results

obtained in 1920 did not reach expectations. It was proposed
to pay a dividend at the rate of 8 per cent, on the ordinary
shares, as compared with 68 per cent, in 1919 (18 per cent.

in cash and 50 per cent, in gratis shares). In forming an
opinion of the amount of the dividend it was necessary

to bear in mind in addition to the larger nominal
capital, that the valuation of the stocks had been taken
on the basis of pre-war prices, except in the case of

rubber which, in con.sequence of the further fall in

prices, had been entered at the lowest quotation in

December. Through the return of former competitive condi-

tions it was neces-sary, as before the war. to hold large stocks

of manufactures in order to be able promptly to effect de-

liveries, both in Holland and abroad, and considerable amounts
had, therefore, been written off the cost prices of these stocks

by the operation of this method of valuation. As to the pre-

sent and future development of the company, the directors

point out that the depression prevailing in all markets, both

in Holland and abroad, rendered it difficult to conclude new
business, and in this connection it is submitted that leading

foreign competitors had the advantage of easier labour regula-

tions and lower exchange, and the cheaper labour costs asso-

ciated with it, thus causing sale prices to be greatly depressed.

On the other hand, the raw materials, which formed a con-

siderable part of the value of the manufactures, were derived

from countries having a sound currency, so that competition
on unequal conditions remained limited to the costs of labour

and genera! expenses. The net profits amounted to 284,000 fr.,

as compared with 2,090,000 fr. in 1919.

The shareholders in the A.B. Induktnr
Swedish have adopted a resolution to reconstruct

Companies. the company.
The accounts of the A.B. FAektrostaherk

show a small loss for 1920. which has been carried forward.
The report of the Elektriska .4.B. Volta. which was recon-

structed last year, states that the expectations of the passing

away of the crisis which started after the conclusion of peace,

of which indications manifested them.selves in the later

months of 1919. were completely dis.'ippointed during 1930.

The year opened with a strike extending over two months,
and this was not followed, as was exoected, bv an upward
movement, but by a depression in the second half which
practicallv paralvsed all industries. The v.nbie of the turnover
amounted to 1.900 000 kr.. as comnared with 2.490.000 kr. in

1919. and the stock of orders at the clo.'se of the year repre-

sented 305.000 kr. Owing to the heavy fnll in pricps in all

departments, considerable amounts were written off for depre-

ciation of stocks and of m^cliinos (1.577 000 kr.), and the

directors renort a loss of 2.295,000 kr. for the vear on share
ca'-ital of fi..50O.O0O kr.

Thp directors of Nva Luth (t Rniiens Elfktriska A.B.. of

Stockholm, which is the successor of the old company which
was liquidated in the spring of 1990, have issaed their report
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for last year. Although the undertaking was taken over by
the new company as from the beginning of 1920, the new
management first started its activity in June. The report

states that the ecuuomic situation was found at that time to

have become worse for the company, partly on account of the

strike at the workshops for two months in the first quarter of

the year, and partly because orders had to be accepted in the

second halt of 1919 to a great extent at prices below the costs of

i: production with the object of ensuring continuity of working in

<
I

the shops. These orders had to be executed in 1920 when the

cost of labour and materials was considerably higher. Under
these circumstances it was a commanding necessity for the new
management to undertake a thorough reconstruction and cur-

tailment of the administration which had swollen out to an
excessive extent during the favourable situation of trade, and
also to adopt measures for reducmg the general expenses. In

'

"connection with this the company's branches and subsidiaries

were reorganised, of which the report gives particulars. At
the same time special attention was devoted to increasing the

productive capacity of the shops in Stockhohn and ol the

foundry at Bskilstuna. All the.se measures rendered it pos-

sible to equalise the los.ses incurred in the first half of the

year, which closed with net profits of 19,060 kr.. which sum
has been carried forward to 1921.

Rangoon Electric Tramway & Supply Co., Ltd.—As from
April ist, 1920, the control of this company was transferred

to Kaugoon. The accounts for 1920 show a gross profit, in-

cluding transfer fees, &c., of i;99,663, and after providing for

debenture charges, allowing f3,115 for depreciation of sundry
assets in Kangoon, translerring ii27,50O to reserve for re-

newals, paying ±'4,150 Indian income tax, and deducting other

charges, the net profit is £37,642. The directors recommend
a dividend on the ordinary shares of Es. 1-8 per share for the

year (free of all income tax to shareholders domiciled in India

or Burma), leaving ±9,302 to be carried forward, against ±4,360

brought in. Owing to fluctuation in the rate of Indian ex-

change, the board took counsel's opinion regarding the pay-

ment of dividends, and were advised that these payments
could only be paid legally at the current rate of exchange.

Since then dividends have been so calculated. It is on this

account that the present dividend recommended on the ordi-

nary shares will be declared in rupee currency. Warrants
for the dividend on the ordinary shares will be posted in

Rangoon on May 31st.

—

Daily Telegraph.

Jarrow & District Electric Traction Co., Ltd.—Total re-

venue for 1920 ±16.532, an increase of ±605. After deducting
expenses, and adding ±4,620 brought forward, the balance is

±7,215. A dividend of 5 per cent, is to be paid on the ordi-

nary shares, and ±4.219 carried forward. The price of elec-

tricity supplied to that portion of the company's undertaking
within the borough of South Shields was increased to 1.75d.

per unit as from April 1st. 1920. The South Shields Corpora-

tion having refused to entertain the company's proposal for

mutual through-running of cai'S on the tramways of the

Corporation and the company, the Minister of Transport has

been requested to exercise his powers under Section 5 of the

Ministry of Transport Act, 1919, to order through-running,
and, in default of agreement between the Corporation and
the company, to settle the terms of such through-running.

Stock Exchange Notices.—The Committee has ordered
the undermentioned to be officially quoted :

—
Newcastle-upon-Tyne Electric Supply Co.—±500,000 4i per

cent, consolidated first mortgage debenture stock (redeem-
able).

Newcastle-upon-Tyne Electric Supply Co., Ltd.—134,834 5

per cent, preference shares (non-cumulative) of ±1 each, fully

paid, Nos. 1.359..502 to 1,442,951 and 1.443.9.52 to 1,495.335.

London Electric Supply Corporation. Ltd.—±100.000 4 per

cent, first mortgage debenture stock (redeemable).

Yorkshire Electric Power Co.—80,306 ordinary shares of

±10 each, fully paid, Nos. 1 to 45,380, 45,501 to 53.203, 53.302

to 53,343. 53,499 to 54..398. 55,396 to 65.353, and 66.254 to

82;576; and ±230,000 5^ per centL redeemable debenture
stock.

.Application has been made to the Committee to allow th«
following to be officially quoted:

—

English Electric Co.—±1,250,000 8 per cent, six-year secured
notes.

Gateshead & District Tramways Co.—Total revenue for

1920 ±12.5,2.'38. After deducting expenses, including ±3.000
for renewals, and adding ±3.6.59 brought forward, the balance
is ±35,525. out of which ±10.215 is put to reserves, and ±3.034
to mortgage sinking fund. The preference dividends of 6 per
cent, and 5 per cent, are paid, and 10 per cent, is recommended
on the ordinary shares, carrying forward ±2.018. Capital ex-
pended during the year, ±22,721.

Adelaide Electric Supply Co., Ltd.—Interim dividend on
the ordinary shares for the half-vear at the rate of 13 per
cent, per annum., free of British tax.

Switzerland.—The Soci^td pour I'Industrie de la Schappe.
of Basle, is declaring a dividend of only 8 per cent, for last
year, aa compared with 90 per cent, in 1919.

New Steel Works in India.—At the annual meeting of

Messrs. Fairbairn. Lawson, Combe, Barbour. Ltd., last week,
the chairman referred to the works that through a specially

formed company they were putting down in India. Consider-

able progress had been made with these Indian works, though,
for reasons beyond their control, and principally delay in the

dehvery and fabrication of the necessary constructional steel

work, progress had not been quite so rapid as they would
have deisired. The cost, however, would exceed what they,

relying necessarily on expert advice from, and estimates pre-

pared by consulting engineers acquainted with Indian condi-

tions, had anticipated. In addition to increases on these esti-

mates, they had to reckon with the fall in the rupee. They
were assured that these works, when completed, would be
the finest in India, and they believed that they would have
a great future. They would be. under the expert management
of Major Alan Combe, who was brought up at their Belfast

establishment.

Bath Electric Tramways, Ltd.—Mr. L B. Hamilton pre-

sided at the annual meeting on May 5th. He said it was
inevitable if business w-as to continue that costs would have to

be reduced, and as the cost of living came down wages mu.st

also do so. They received permission last July to increase
fares, and the result was an advance of ±7.200. but this was
not sufficient to off-set the extra cost of wages and materials.

Fuel alone during the year co.st over 24 per cent, more than
in the previous year, though the tonnage consumed was less.

A short time ago they adapted their furnaces at the power
station so as to bum a lower grade fuel. The accounts this

year did not include the motor business and foundry, these
having been tran.sferred to a separate companv. It was ex-
ceedingly difficult to make any forecast as to the future.

Craigpark Electric Cable Co., Ltd.—Durin? the vear
ended March -Sfst. there was a net profit of ±1.5.677 after

providing for E.P.D. and corporation tax. nlus ±2.926 brought
forward, makina ±18,603. Out of this ±'^,.000 is put to de-

preciation of buildings and machinery, ±6.000 to reserve : 6 oer
cent, is paid on the preference shares for the year, requiring
±2,850; a dividend of 12J per cent, is to be n.nid on the ordinary
shares, absorbing ±4.687; leavinG ±3.066 to c.nrry forward,
snbip'^t to payment of directors' fees. Tlie death is recorded
of Mr. Donald Macl.ean. who was recently appointed a
managing director, after serving with the company since its

inception. Meeting held at Gla.5gow yesterday.

Northern General Transport Co., Ltd.—The companv
possesses a fleet of 102 motor vehicles, and the gross traffic

receipts again show an increase, chieflv due to the larger
number of vehicles in .service. The investments in the Gates-
head. Tynemouth, and Jarrow electric traction companies
stand in the books at cost (±405.812). Dividends for the year
6 per cent, on the preference and 10 per cent, on the ordinary
shares; carried forward, ±17,853.

Siemens Bros. & Co., Ltd.

—

A final dividend is recom-
mended of Is. per share, making 10 per cent, for 1920. free of

tax. The directors propose to increa.se the authori.'^ed capital

by the creation of 1.000.000 ]0 per cent. ±1 cumulative prefer-

ence shares and to issue 300,000 of the same to all the existing

shareholders by way nf bonus, in the proportion of one fully-

paid preference share for every five .shares held.

Tynemouth & District Electric Traction Co., Ltd.—.After

paying 5 per cent, on the cumulative preference shares for

the year and 10 per cent, on the ordinary. ±8,794 is to be
carried forward.

Submarine Cables Trust.—Net revenue for the year ended
April 15th ±35.052, plus ±67 brought forward. After providing
±9.195 to meet payment of the coupons. ±25,905 has been
transferred to redemption fund, leaving ±19 to carry forward.

Melbourne Electric Supply Co., Ltd.—Interim dividend
on the consolidated ordinary stock for the half-year at the
rate of 10 per cent, per annum, free of British tax.

Western Union Telegraph Co.—Dividend of IJ per cent.,

less tax, on the common stock for the quarter.

Cleveland & Durham Electric Power Co.—After putting
ifio.OOO to reserve and pavinsf .£32,665 to debenture interest,

Ltc, .£5,360 is to be carried forward.

Swansea Improvements & Tramways Co.—Dividend on
9S4 preference shares at the rate of 6 per cent, for 1920. and
on 4.016 preference shares at the rate of 5 per cent., carrving
forward ±2,099.

Newcastle=upon=Tyne Electric Supply Co.—Messrs. Lazard
Bros. S: Co.. Ltd.. have purcha.sed ±i50.000 ih per cent, first

mortgage debenture stock in this company at 70 per cent., and
thev are offering it for .sale at 71 i per cent., less a brokerage
of J per cent.

AnglO'Argentlne Tramways Co., Ltd.—The directors re-

commend (subject to audit) the payment of a dividend of

5J per cent, on the cumulative second preference shares in

satisfaction of the arrears to December Slst, 1916.
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STOCKS AND SHARES.

TuiiSUAi EVEMNU.
The Stock Exchange had been looking forward to an early
settlement of the coal strike, but l\iesday afternoon's markets
were disturbed by extraordinary rumours as to the possibility
of there being an immediate extension of the trouble which
might involve railwayiiieu and the transport workers. The
etfect was to dim a brightness which has been fairly general
over the markets. It brought down the prices of the War
Loan and of oil shares, thus upsetting investment and specula-
tive securities alike. The coming of Whitsun has combined
with these rumours to circumscribe the volume of business,
and the Stock Exchange once more adopts a waiting attitude.
This week's introduction of the Railway Bill in the House

served as a strengthening factor in advance, its effect being
particularly noticeable upon the Undergrounds. District ordi-
nary stock has gone up to 17, and Underground Electric jfilO

shares rose 7s. Od. to '23. while the Income Bonds strengthened
to 73J. Central London stocks are better. London General
Omnibus 4i per cent, debenture is up 1 to 68. London and
Suburban TVaction ordinary went back to half-a-crown.
Doubtless the details of the Bill will be public property

before these notes are published, but it may be of interest to

recall that the Stock Exchange exiiectation in regard to the
railway grouping was that all the London (local) lines would
lie merged into one group, the idea being that, by such means,
working expenses would be reduced, competition lessened, and
savings efl'ected in various ways. So far as the tubes are con-
cerned, this particular aspect of the matter will scarcely come
into play, because competition has been practically eliminated,
and it may be reasonably assumed that working expenses can
scarcely be reduced except through the medium of a fall in
wages. The railway companies have already come to a pre-
liminary and amicable arrangement with their men. on the
wages question, when de-control of the railway industry shall

take place i August. It is, indeed, this aspect of the matter
which has helped to strengthen prices as much as anything
else.

With the possibility of cheaper money, investment stocks are
still in demand. Central Electric Notes have advanced to 4

premium. City of London Electric new preference are 9d. pre-

mium, and the new ordinary stand at Is. 3d. premium. Other
new issues which have come out just lately are decidedly
better. The Auckland 6J per cents, offered not long ago at

100 are 3J premium, and the appetite of the public for such
investments is insistent. Debenture stocks of all kinds, and
preference shares as well, are brought into the survey of those
who have money to put into Stock Exchange securities. The
strike-extension fears laid a check upon the buoyancy that gave
signs of developing, but prices of these stocks are well main-
tained.

It is worth noticing that, within the last few days, attention
has turned to the shares of the various Indian electric con-
cerns. There are not many of these; nor is there any appre-
ciable amount of floating stock on offer. The buying move-
ment has already reduced the available amount of stock in the
market, and of the following quotations it may be said that,

while we take the middle prices in the Stock Exchange Official

List, a seller of to-day would probably find it no difficult

matter to realise at these figures, while purchasers would have
to give more, provided they were able to get the shares at all.

These are some of the chief shares quoted :
—

Calcutta Electric Supply ordinary ...

Calcutta Electric Supply preference
Calcutta Electric Trams ordinary
Calcutta Electric Trams 5 per cent, preference ...

Calcutta Electric Trams 4J per cent, debenture ...

Delhi Electric ordinary
Delhi Electric preferred
Indian Electric Supply ordinary
Indian Electric Supply 7 per cent, preference ...

Madi'as Electric Supply
Madras Electric Supply G per cent, preference ...

Madras Electric Tramways 6 per cent, preference
Madras Electric Tramways 5 p.c. debenture stock

London electricity supply shares are all steady, and business
is very quiet pending more definite development in connection
with the Electricity Supply Bill. Those who are interested

in the market are w-atching, of course, with close attention

the various phases of the 19'21 Bill, and further interest has
been aroused by the combating of the idea that the Bill seeks
nationalisation, or even semi-nationalisation, of the industry.

A memorandum prepared by Mr. Leslie Gordon, hon. secre-

tary to the Conference of Local Authorities owning electricity

undertakings in Greater London, sets up a useful standard
at which the Bill should aim, namely, to " stop the wasteful
system of persisting in an inefficient and costly supply in

many parts of the area by excessive capital expenditure on
existing unsuitable generating stations."

Chelsea ordinary at Si and Charing Cross preference at 3 are
both i up. County of London 4J per cent, first debenture
and second debenture at 67i and 66.J are about a couple of

points higher.

Siemens shai-es improved to 25s. middle. The company an-
nounces a final dividend, making 10 per cent, free of tax for

the year. At tbe same time it is announced that powers are

41
31

4i
21

84i
7s.

8s.

15s.

16s. 3d.

13s. 6d.

13s.
2^

84|

to be sought, at the meeting on May 23rd, for the creation of
one million 10 per cent, preference shares, of which 3(K),00<)

are to be offered as a bonus to holders of the ordinary shares
in the proportion of one preference to five ordinary now held.
The news came as a surprise, and, at first blush, the market
was not altogether pleased at the idea of an amount so sub-
stantial being placed in front of the ordinary capital. Crorap-
tons at 16s. 3d. are Is. 3d. to the good.
Babcock & Wilcox are a little easier at 2 7/16, and English

Electrics lost Gd. at 13s., although the preference at 143. Gd.
are better. Telegraph Constructions hardened to 20i, and the
Cable group throughout is very firm, with rises in Anglo-
American deferred, Eastern ordinary. Globes and Eastern Ex-
tension shares. Marconi's, after being 2 11/16, reacted to 2J,
the preference shares being quoted at the same figure, while

. Marconi Marines are 28s. 9d. News from Mexico is a little

more definite, but the various utility bonds and shares have
not moved. The chahman of the Mexican Railway Co.. who
has recently returned from a visit to the country, reports that
the capital presents a more prosperous appearance than at any
time during the last twenty years. The United States Senate
is again considering the question of recognising the present
Government of Mexico, but it is assumed that a good deal
more money will have to be spent before existing plant can be
regarded as up-to-date and adequate.
The rubber market is lifeless, and amongst armament shares,

a drop in Vickers to 13s. 3d. stands out as conspicuous after
the previous rise to 148. in the price of the shares. The iron
and steel group had been tolerably firm until the rumours
already mentioned in the first paragraph came into circulation.

These caused slight reactions in most of the leading prices.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companmes,

Dividend Price
, •

» Mav 10,

)919. 1930, 19'il. Rise or fall.

Brompton Ordinary 12 13 6
Charing Cross Ordinary ..78 8|

do. do. do. iiVtei... H 4i B
Chelsea 4 6 8J
City of London 18 14 lA

do. do. 6 per cent. Pref... 6 6 17/.

County of London ... . . 8 8 78
do.' do. 6 per cent. Pref... 6 6 B

Kensington Ordinary . . . . 7 9 4)
London Electric 2§ 2^ I

do. do. 6 per cent. Pref. . . 6 6 2|
Metropolitan 6 7 Sg

do. 4i per cent. Pref, .. ii 4i Sf^
St. James' and Pall Mall . . .. 12 12 6
South London 6 7 2}
South Metropolitan Pref 7 7 15/9
Westminster Ordinary .. .. 10 10 6J

Telegraphs and Telephones

Anglo-Am. Tel. Pref.
do. Def

Chile Telephone
Cuba Sub. Ord
Eastern Extension .

.

Eastern Tel. Ord
Globe Tel. and T. Ord. ..

do. do. Pref. ..

Great Northern Tel.
Indo-European
Marconi
Oriental Telephone Ord. .

.

United R. Plate Tel.
West India and Panama .

.

Western TeleRraph .

.

^
168
un
168"

16J

li

Yield,

P.O.
£10
10 6 6
7 '.0 6
9 4 8

11 16

7 1 2

10 9 10

7 10

10 18 2

7 10

10 18 9

10 7 4

7 7
10

9 2 10

7 12 10
9 7 6
6 6 8
9 6 8

6 13 4

9 13 1

8 6 8

•5 13

6 10 8
Nil.

«6 I 8

Central London Ord. Assented
Metropolitan

do. District
Underground Electric Ordinary

do. do. "A"
do. do. Income

Home Rails.

1919 1920

Anglo-Arg. Trams, First Pref. .

.

do. do. 2nd Pref.

do. do. 6 % Deb.
Brazil Tractions
British Columbia Elec. Rly. Pfce.

do. do. Preferred
do. do. Deferred
do. do. Deb.

Mexico 'Trams 5per cent. Bonds .

.

do. 6 per cent. Bonds.

.

Mexican Light Common
do. Pref
do. 1st Bonds .

.

Foreign Trams, &c.

1918 1919
Nil 6J

9 1 10
•8 14

•11 17 6

Masufaotdrino Companies.

Babcock A Wilcox .

.

British Aluminium Ord. .

.

British Insulated Ord.
Callenders

6* Pref
Crompton Ord.
Edison-Swan

do. do. 6 per cent. Deb.
Electric Construction
English Electric

Do. Pref.

Gen. Elec. Pref
do. Ord

Henley
do. 4JPref

IndiaRubber
Met.-Vickers Pref
Siemens Ord,
Telegraph Con,

m
26

6J 17/6
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SUBMARINE CABLE TELEGRAPHY.
Oscillatory Circuit Signal Conditions: Some Graphs, Tables, and Scales.

By EDWARD RAYMOND-BARKER.

(Continued

23. Already the tbouglifc will have occurred to the

reader that, considering the unsymmetrical sequence (f

electrical + and — impulses involved in the use of the

customary. equal-time dot-dash " cable code " for message

traffic through a long submarine cable, the obtaining from

the sending battery and transmitter, of an unfailing series of

'complete cycles or waves of alternate -I- and — sign, under

the conditions here described, clearly is impoesible. Like-

wise in the double-current Morf^e style of signalling now
(in order to simplify Creed auto-typing requirements at

terminals) coming extensively into use on certain amplifier-

and-relay-linked cables, there certainly is a succession of

current reversals, but the said sequence is unsymmetrical

owing to the difference of duration in " dashes," as com-

pared with " dots."

24. The fact is that only in General Squier's method of

transmission with an unbroken current of alternating sine-

wave electrical impulses, is an unfailing succession of com-

plete cycles present. These regularly alternating sine-

wave impulses of riijiilli/ i/tiijimn and eqtiiil /line raliie, con-

stitute a system of symmetry absolute, excepting in so far

as (n)ip/iJii(/c is varied in fulfilment of General Squier's

conditions for control of "dot," "dash," and " space."

25. Here, one may mention that, in general practice, in

the working of a cable, or series of cables, linked by Brown,

Muirhead, " Dipper," or other cable relays, a test slip, or

from p. 57G.)

previously obtained relative symmetry by his momentary"
impulse electrical alternations respectively at start and at

finish of each contact signal, whether long or short, with

zero potential intervals—a system which revolutionised the

working on many submarine cables of moderate KR, and

brought into being, ii/fer alia, the Paris-Algiers multiplex

Baudot.]: One does not like to dogmatise on these matters,

but one would have thought " Picard " would be very

usefully suitable under circumstances as sketched in the

latter portion of 23.

27. Coming now to " a " (paragraphs 7, a, b, and c),

one is faced with the desirability of synchronic coincidence

between («) the sending station's frequency in terms of com-

plete cycles transmitted per second— which, in 20, we have

seen to be l.p.m. -^ 30 — and (h) the natural period of

free electrical oscillations in the receiving oscillatory

system at the other end of the cable, as shown in fig. 5

(simplex connections) and fig. (! (duplex connections).

28. In the electrical oscillatory circuits embodied in

figs. 5 and 6, the main factors to be considered are k =
capacity, in microfarads, of receiving condenser, and l =
inductance in henries of a Brown, a Heurtley, or a ^luirhead

inductance shunt. Regarding other symbols, h.r.s. =
high resistance shunt on K ; s R = series resistance (non-

inductive) added to l ; r = receiver ; s = receiving

shunt.

AMPLITUDES.

-

Fig. 3.

Jierforated band, to enable all stations to make any re-

adjustments necessary, is occasionally run through a

terminal transmitter. One of the main features of the said

test slip which includes various standard types or series of

signals, is a long series of reversals, each pusilire signal,

and its corresponding negatire reversal (or rue rrrsd),

constituting—as has been shown—a complete wave or

cycle ( - ).

When Squier's unbroken alternating sine-wave current

is the medium of signal transmission, special test slips are

no longer necessary, the reason being that, in this system,

the cable is ever " alive " and pulsating with equal-time

-I- and — alternations varying in amplitude, but always

constituting a truly symmetrical frei|nency. Fig. ;3 is a

graph showing the formation, in Si|uier's true sine-wave

alternations, of the letters " A P." Fig. 4 also gives time-

values for corresponding ordinary square-top impulse

battery transmission, with " earth " intervals shown normal

—though these last may be adjustable and varied, as in

Muirhead's auto-transmitters.

2(). True it is that Squier's excellent transmission con-

ditions are, to a certain very limited extent, approached by
.John Gott's 2-power inverse-current method", in which
equal-time contact signals alternate in polarity, but vary

in amplitude. In another field of work Pierre Picardt had

* See " Altematinfr-Current Cable Telefrraphy," by E. R.-B. in

the Electrical Review, August 20th, 1915.

t See "The Sounder in Submarine Telegraphy,' by E. R.-B. in
the Electkical Review, February 28th, 1!I13.

+



630 THE ELECTRICAL REVIEW^ [Voi. 88. No. 2,268, may 13, 1921.

:U. The frequency of the oscillations ( ~ ) per second

—

88 stated in 80—will be the reciprocal of t the periodic

time.

35. So this freuuency = r^-^^ -

36. We are now able— in fulfilment of conditions and

requirements mentioned in 30— to state the proportion

thus :

—

l.p.m. : 30 :: 1,000 X 1/2 tt : n/Fl.

37. This proportion enables one to obtain L in henries

suitable for a given k in microfarads, or rire versa,

88. In the first instance, let k be fixed. It is required

to know, for a given K and for a given signalling speed in

/ // ))!., what is the self-induction or inductance which, in

out once and for all for every conceivable value of l.p.m. that

possibly may be required. The several numerical e((uiva-

lente may be tabulated for future use and reference, as

shown in Table II. Any one of these equivalents, on being

divided by any particular k (or multiplied by the corres-

ponding reciprocal, as most convenient for slide-rule work)

will give the required h. Likewise, dividing it by a known
L will give the required k.

4 7. Table III gives, for speeds 100, 200 and 300 / p.ni
,

the relative inductances l severally for nine different

capacities K.

4H. Table IV gives, for speeds 100, 200, and 300 l.p.m.,

relative capacities k severally for nine different induct-

ances L.

49. These tables may be used conversely.

H.R.S.
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THE DAYSOHMS LOW-PRESSURE A.C.

WELDER.

On the invitation of Messrs. Daysohms, Ltd., we recently

visited their laboratory to see a demonstration of their new
arc-welding set, which is a development of the Daysohms
automatic current limiting regulators already described in our
pages.

For the purpose of electric arc welding it is not necessary

that the current should be mechanically regulated through its

whole range as shown in the previous descriptions of the

regulators. To enable an arc to be struck and subsequently
drawn out with as little as 50 volts on open circuit, it is

essential that for an instant, when the arc is being struck,

there should be very little choke in series, but as soon as the
arc is established a relatively greater choke must be introduced
in series to stabilise it. and keep the current within the desired

Umits.
In the case of hand-operated electrodes it is impossible to

maintain exact current and voltage values, through and
across the arc. I'nder the same electrical conditions the
average values of these factors ^ill vary with various makes
of electrodes, various thicknesses of work with the same elec-

trode, and also with various operators doing the same work
with the same type of electrode. Also, owing to the unavoid-
able variation of the length of the arc due to the hand of

the most skilled operator, and a bubbling of the molten metal
and slag forming the terminals of the arc, and also owing
to the inherent tendency of an arc to set up rapid variations

of its own, the instantaneous -wariations of the voltage w-ave

across the arc vary w'idely from the impressed voltage wave.
Eapid variations of a duration of l/'2,000th sec. and less have
been observed with an oscillograph.

It is also impossible for an operator to maintain an arc and
read an ammeter at the same time, without varying the current
he is taking from that he would be taking when only weldin;;.

In con.sequence of the above facts, it is considered quite un-
necessary to install either a voltmeter or an ammeter provided
a regulator which can be simply and continuously set between
the maximum and minimum current values is used. Under
these circumstances the weld itself is the best indicator of

whether the correct electrical values are being used.

In the Daysohms low-pressure a.c. arc welder there is one
adjustment only, the hand-screw shown in fig. 1. A fraction

of a turn frees the screw-, and it may then be slid up or down
the slot and clamped at any point, turning the average value
of the current down or up precisely as a gas flame may be
varied.

The construction and operation of the machine is as follows :

The electromagnetic portion consists of a stator and rotor

Ah./ 1;O:
I

Fig. 1.—Thf. DAVsoH^fs k.c. Welder.

wound as a two-pole machine; the stator and rotor windings

are connected in series with one another and in series with

the arc. There are rather more turns on one member than

on the other. In one position of the rotor, when the stator

and rotor cqils are all in one plane, the choke introduced in

the circuit is due to the difference between the stator and
rotor windings, and is quite small ; this is the position for

striking the arc. When current flows there is a torque set

up between the rotor and the stator. This torque is to some
extent counterbalanced by a fixed spring, and the speed at

which the rotor can turn is regulated by a fixed dash-pot.

If the rotor can revolve 180 deg. the choke increases as it

turns until it reaches a value due to the sum of the turns

on the stator and rotor windings, and the cuiTent and pres-

sure across the arc are reduced to the lowest value ; the amount
to which this reduction can take place is set by the position

of the hand screw.
This hand screw terminates in a pin projecting into the

case, against which an arm fixed to the rotor shaft can engage;
the position of the pin fixes the angle through which the
rotor can rotate, and, therefore, the amount to which the
current will be reduced. This is the only adjustment.
On striking the arc, a very considerable torque is set up

between the rotor and stator, and the rotor would deflect

so rapidly that there would not be time to volatilise the small
hit of electrode required to set up the arc; a dash-pot is,

therefore, provided to control the speed at which the armature
deflects, and as the torque at striking is the same, irrespective

of the ultimate current that the regulator is set for, the
dash-pot is set. and does not require any regulation.

This dash-pot. however, plays a more important part in

the regulation ; the piston is provided with a valve so that it

retards the rotor in one direction only, and it is free to return

Fig. 2.—Mech.^nism of Welder.

as rapidly as possible to the zero position under the pull

of the controlling spring, with the result that when the arc

is struck the pressure across it is reduced at a speed controlled

by the dash-pot, but if, owing to the spluttering of the arc.

its resistance is suddenly raised, the rotor can drop back and

raise the voltage, catching the arc, as it were, before it goes

out.

At the time of our visit various electrodes were employed,

and excellent results were obtained, demonstrating that the

welder w-as capable of working with 40 to 60 volts on open

circuit, according to the type of electrodes used. Once set

to suit a particular job, the welder needs no attention, and

.several welders can be fed from a single transformer.

Russian ladastry under the Bolshevist Rale.— The
Paissiau railways are in a dis;istrous condition ; on all sides is

to be noted the lack of fuel and rolling stock. The track and

bridges are in a shameful state. Repairs to track are made
from material removed from branch-lines or even from other

main-lines. Passenger trains run at a speed of 5 to 14 kilo-

metres per hour. The Government has installed locomotive

works at Sormorow. Kolumnad, and Brjansk. steel-plate works

at Wykas, and wagon shops at Twer and Moscow. These

works have promised to undertake a definite amount of work
(luring a certain period. The Sormorow plant, for example,

was entrusted with the production, under six months, of eight

new locomotives, heavy repairs to 30 locomotives, and the

manufacture of a certain number of spare, parts. The works,

which employs some 8, .500 workers, simply did the follow-

ing :—New locomotives, none; locomotives repaired. 14; and

about 80 per cent, of the munber of spare parts promised.

The results from the other factories were similar, and their

reports show unanimously that the cause of this is lack of

fuel and lack of competent workmen. An equally deplorable

condition exists in river transport. Tlie fleet of oil boats on

the Volga consists of 190 vessels—a totally inadequate number.

Information from other industrial centres indicates that the

diminution in the number of skilled workmen is general

throughout Russia. The greater part of the operatives are

now either working on the land or have been turned into

public servants, of which there is one to every seven inhabi-

tants. It is obvious that the representatives of the Bolshevist

Government are well aware of the complete breakdown of its

methods, as can be seen by the conces.sions on a large scale

which they are conceding to foreign capitalists. The
capitalists, nevertheless, who have entered into negotiations do

so at great risk, seeing that the Bolshevist Government, what-

ever may be its intentions, will find it exceedingly difficult to

fulfil its guarantees.

—

Ingenieria lidernacional.
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MAGNETOS FOR INTERNAL-COMBUSTION ENGINES.

By A. E. WATSON, A.M.I.E.E.

(Abstract of paper read before the INSTITUTION OF Electrical Enginukks.;

(^Concluded from page 599).

Sparking should ho iiidependeut tif the material of which
the contact jioints arc made, whereas only certain metals,

such as platinum aud iridio-platinuni, which do not form
o.xides when heated, can be employeil, and even with these

metals the sparking is largely affected by the condition of the

points themselves, and can be greatly increased by the pre-

sence of small traces of dirt and impurities. The problem is

not so much tlie suppression of true sparking as that cl the

condenser i)ri'vi'nli?it,' loi-iil heating of the points which would
tend to vaporis<.' the metal and make conditions favourable for

the production of an arc. Such local heating could be reduced
by using a large number of turns in the primary winding, and
actually sparking is thus diminished beyond the value ai pre-

.sent cu.stomary. and true sparking sets in of an appearance
quite different from that of the arcing usually known by this

name.' At present these conditions are not employed, as the

voltages to which the insulation of the condenser and contact

breaker would be subjected are considerable.
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alterations in .method became necessary. The paper showed
clearly how quickly research work could improve an article,

and had resulted in the production of a British-made magneto
the ecjual of any in the world. The paper was very clearly

written.
Mr. C. C. Patebson explained that the author was one of

the small band of men who had had to face the elucidation of

the whole technique and theory of the subject and at the
same time produce an enormous output of magnetos. He
agreed with the pajier; the characteristics and design of the
magneto were not governed by the conditions necessary to

produce iguition as energy was unimportant from the point
of view of Ignition. Practically all the energy a magneto
had to furnish was expended in counteracting the leakage
which always existed in the plugs, cable, &c., so that the
necessary potential between the plug points could be built

up. Together with Dr. Campbell he had shown that as
regarded actual ignition, the quantity of electricity passing
between the points of the plug was unimportant; whetner a
spark was " tat " or otherwise had no elfect on the power
obtained from the engine. Only about l/7Uth of the energy
supplied by the magneto, or about l/l,(XXJth joule, was
required solely for the purpose of ignition. The fust portion
of the discharge, which lasted for about one-milliontb of a
second, did the work, and into it most of the energy should
go; the rest of the energy which followed was not required.
Dr. N. W. McLachlan discussed the determination of the

efficiency of magnetos, and pointed out that Dr. T. Jones
had shown that, under ideal conditions, the ratio of the
electrostatic energy stored in the secondary to the electro-

motive energy stored in the primary winding just before the
contact points opened gave an efficiency of about 20 per cent.

The si-ieaker's own experiments indicated that the v\hole of

the loss was due to hysteresis and eddy currents in the ii'on,

and he suggested that more information on that point could
probably be obtained by building the armature laminations
into a non-metal frame. There was one oscillation of low
frequency and high amplitude and another of lower amplitude
and a fakly high frequency; inductance depended on the
value of those two frequencies, and a decrease in inductance
meant a smaller secondary peak voltage, and, therefore, less

efficiency. They were chiehy concerned with the maximum
voltage a magneto gave, not its rate of rise, and if it was
high enough the necessary ionisation at the gap was a
function of the pressure and its time of application. Never-
theless the voltage required to produce the necessary ionisa-

tion was greater the more rapidly it rose and, therefore, for

any given plug leakage there must be a compromise between
the maxunum pressure and its rate of rise.

Prof. E. W. Marchant regretted that information he had
intended to give the meeting had not come to hand. The
most important part of the paper was its indication ol the
importance of mmute and detailed testing of materials, and
new steels would probably revolutionise the industry. Oscil-

lograph records of the p.d. in the spark gap and the current
lliiwing in the primary circuit of a magneto working with
(lillercnt gas mixtures indicated that there were large dill'er-

ences in the peak voltage under different working conditions.

Mr. J. F. Kayser compared the advantages of various
magnet steels, saying that the demagnetising rates of two
steels should first be determined, and then the fJux of the
two magnets. Dividing the total energy of a tungsten-steel
magnet by the maximum energy per cu. cm. of a cobalt-steel

magnet would give the necessary value tor obtaining the same
result. The original area of the tungsten magnet multiplied
liy the flux density at which it worked divided by the flux

density at the point at which the cobalt steel would give

its maximum available energy gave the new cross sectional

area necessary. Magneto manufacturers made an unnecessary
amount of fuss about remanence, which was useless prac-
tically, but interesting academically. The only criterion of

magnetic worth was BH maximum.
Capt. A. B. Bdrgoyne explained that research work at

Farnborough was still " going strong "; a good deal of prac-

tical experimental work was done, and the Air Ministry was
anxious to assist manufacturers to meet the requirements of

the jMr Service, in w-hich conflictina and special conditions
were met with. It was a much stiffer problem to produce
apparatus to operate successfully on aircraft. A higher volt-

age was necessary, and the magneto had to operate in air of

rare density and low temperature, though the magneto itself

might be exposed to considerable heat. It was also necessary
to electrically screen off the wireless gear and. therefore,

metal-braided h.p. cable had to be used, thus introducing
additional leakage. A specification drawn up by the Air
Ministry in coniunction with the Magneto Manufacturers'
Association laid down that a magneto mu.st fire a pins having
a leakage of ajO.OtlO ohms, whilst running at 3,(11 10 r.p.m.
Moreover, it mu.st function properly after running over
48 hours in a saturated atmosphere, while after operating
at a temperature of 120 deg. F. it must run for .500 hours
and give satisfactory performance at '200 r.p.m., obviously
more severe conditions than the author's utilitv test. After
testing machines of almost every make, his considered opinion
was that any Briti.sh magneto was superior to the best Ameri-
can one; French and fierman machines ran clnselv to each
other, hut while the " Bnsch " was of excellent workmanship,
and ran^ well under had conditions, much attention having
been paid to detail, its design was bad, and electrical per-

formance indifferent. The workmanship of the British

magnetos was often poor, though they were at least equal to

the " Bosch." The size and price of magnetos should be
reduced by the extended use of cobalt steel.

[To he continued.)

JOINT ELECTRICITY AUTHORITIES.

London and Home Counties District.

In connection with the local inquiry w^hich the Electricity

Commissioners are to hold at the Institution of Electrical

Engineers on June 14th and following days into the reor-

ganisation of the existing supply of electricity in, and the

formation of a Joint Electricity Authority to control, the

above-named area, six schemes have been submitted by in-

terested authorities for consideration at the inquiry. The
following are abstracts of the schemes.

L.B. & S.C. Railway Co.'s Scheme.

The London Brighton & South Coast Railway Co. (" the

Brighton Co.") is working parts of its London and suburban

hnes by electric traction. Prior to the war and subsequently

considerable progress has been made in the work of equipping

the remaining portions of such lines for similar workmg, and
the Brighton Co. anticipates that this work will bo completed

in the near future. For the purpose of electrically working

the first-mentioned parts of its London and suburban lines

the Brighton Co. is taking from the London Electric Supply

Corporation, Ltd. (" the Supply Corporation "). over

lt),UU0,00O Board of Trade units of electricity per annum, and

when the electrification of its London and suburban lines is

complete it will require a supply of energy estimated at about

125,000,000 units per annum.
T'he Brighton Co. is under contract with the Supply Cor-

poration to take from it up to 30,000,000 units per annum,
and (subject to certain special provisions) the contract cannot

be determmed before December 31st, 1926. A comparatively

small quantity of the electricity supplied to the Brighton Co.

is used for purposes other than electric traction.

It is of vital importance that an adequate supply of electri-

city should be constantly available at the lowest possible cost

for working such lines, and the Brighton Co. considers that

this can best be effected by the following scheme :

—
The Brighton Co. would arrange, or co-operate with the

Supply Corporation in arranging, for the erection and equip-

ment of a large generating' station on a suitable site, which

it is proposed should contain sets of 25,000 kW. each generat-

ing at a frequency of 25 periods, and that it should have an

ultimate capacity of about 125,000 k\V. The Brighton Co.

and the Supply Corporation will agree so to operate their

respective generating stations that any spare plant installed

will be used to the best mutual advantage. After meeting its

own needs the Brighton Co. would sell the surplus energy

on reasonable terms to the Supply Corporation and to other

authorised undertakers adjoining or near its railway.

G.E. Railway Co.'s Scheme.

The C.rcat Eastern Railway Co. is, by the Great Eastern

Railwav An, t'.itcj. empowered to work by electrical power

the trailir im its railways and on railways leased to or worked

by it, and for that purpo.se to lay down apparatus and to

make' the necessary alterations in "those railways and in any

of its stations and works.

The compaiiv's Mluuie consists in the construction of a

generating stutnm, amd to install generating plant up to the

total capacity i.l 'aiipinximately 120.000 kW, and to subse-

quently extend the installation of generating plant as required
,

up to "the total capacity of the site which is approximately

estimated at 225,000 kW. The G.E. Co. is advised that the

load necessary for the electrical working of its railways is.

both as regards size and load factor, such as to enable the

proposed generating station to be economically installed and

operated. The system of supply will be three-phase at 50

cycles per second". The main transmission pressure will be

3.3 000 volts and the secondary local transmission pressure

(if required) 6,600 or 11,000 volts.

Under powers contained in the Great Eastern Railway Act,

1915, the company acquired certain land at West Ham lying

between its railw'ay at Thames Wharf and the river Thames

and Bow Creek, one of the principal objects of acquiring such

land having been with a view to its special suitability as a

site for the erection of a proposed generating station for the

purposes of working the company's railways by electric

traction in accordance with its statutory powers. It is pro-

posed that the generating .station should be constructed and

operated bv the G.E. Railway Co.. and the company is pre-

pared, so far as it is or may be authorised, to assist generally

in promoting the efficient and economical supplv of electricity

within the district by the supply of any surplus energy for

use by other railwav companies associated with it or by the

.Joint ' Electricity Authority or authorised undertakers to the

best mutual advantage.
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Poi'LAB Borough Council's Scheme.

The di'aft scheme submitted by the Metropolitan Borough
of Poplar, E. {Mr. J. Horace Bowden, M.I.E.ji., being general
manager and chief engineer of the electricity supply under-
taking) proposes to modify the area already delimited by the
Electricity Commissioners, and that a Joint Electricity Autho-
rity to be called " the East London and District Electricity

Authority " shall be established for the district, which
shall consist of (o) twenty-two members of the Councils

of all local authorities being authorised undertakers
and distributors within the district; (/;) seven members of

the Councils of all local authorities having the right to pur-

chase the whole or part of the undertaking of any authorised

undertakers within the district; (c) three members of all

County Councils partly within the district; (d) three members
representative of large consumers within the district, who
shall be appoint-ed by the Minister of Transport, and (e) two
members representative of labour employed in the supply of

electricity within the district, who shall be appointed by the
Minister of Transport.

After dealing with administration and powers, the latter

including the manufacture of gas and the supply of hot water,
steam, electrical apparatus. Sec, the scheme sets forth the
technical proposals as under [see Electuical Review, Janu-
ary '21st, 1921, p. 93] :

—
The system of supply to be three-phase a.c, having a

frequency of 50 cycles per second. The main primary trans-
mission pressure shall be from 30.(XIO to 33,000 volts between
phases, and the local secondary transmission pressure shall

be from 6,600 to 11,000 volts between phases.

It is not proposed that any of the existing j^iin'i.itin^; stations

should be discarded immediately, but that tlii\ .slmiild remain
in being so long as economic conditions justily; havmg regard
to any cheaper and more reliable supply which may be avail-

able either by the interconnection of the various existing gene-
rating stations or from new capital stations proposed to be
erected, but so soon as possible after the establishment of the
Electricity Authority, the Authority shall appoint an advisory
committee or committtses of the engineers of all participating
authorised undertakers which shall forthwith prepare to advise
the Electricity Authority on the most efficient organisation of

the finance, control, co-ordination, and operation of the exist-

ing generating systems in the prescribed area as will best
secure convenience of administration and economy of pro-
duction.

It is proposed that the existing generating stations w'ithin

the district shall be inter-counected forthwith, and inter-con-
nection shall be carried out in groups; in each group one
station shall be selected as a primary supply station, and
another as a secondary supply station ; the selection will be
based upon the most economic plant within each group. All
the remaining stations within each group will close down
during hours of "light load"; the primary and secondary
stations will supply alternatively over each week-end light-load
period, and the primary station will supply during night light-

load periods. The existing generating stations within the
district on the north of the Thames already inter-connected
are tho.se of the metropolitan boroughs of Hackney, Poplar,
Shoreditch, and Stepney ; the latter also supplying all the
electricity requirements of the metropolitan borough of Bethnal
Green. The North Metropolitan Electric Power Supply Co.'s
generating station at Brimsdown is int-er-linked with the
generating station of the metropolitan borough of Hackney,
and the same company supplies in bulk to the metropoUtan
borough of Stoke Newington.

It is proposed to e.xtend inter-connection to the metropolitan
borough of Islington to complete the group in the metropolitan
area of the district, and to form a separate group by laying
inter-connecting mains between the generating stations of the
cflunty boroughs of West Ham and East Ham, and the Urban
District Councils of Barking Town, Uford, Leyton, and Wal-
thamstow. From the latter group the undeveloped areas of
Wanstead and Woodford and others could be supplied. On
the south of the Thames it is proposed that all authorised
undertakings within the district s'^iall be grouped in a similar
manner.
The erection of a new capital station is proposed at Dagen-

ham on a site which offers exceptional facilities for the delivery
of materials, for coal handhng. and for ash disposal. The
capacity of the proposed initial station is lOO.lXX) kW. the
site being capable of accommodating an ultimate capacity of
400,000 kW. The preliminary drawings have been prepared,
and together with the consultant's report, will be submitted
to the Commissioners.

It is not proposed that any w-orks shall be constructed by
the Ministi-y of Transport under Section 18 of the Act.

It is not propo.sed that any existing generating station used
solely for (a) railways or (b) tramways shall be immediately
included in this scheme, but it is desirable that no such sta-
tions shall be extended provided that the Electricity Autho-
rity can prove to the satisfaction of the Commissioners that
it (the authority) can meet the requirements. It is also
de.«iirable, having regard to the standardisation of frequency,
that as the existing 2.5-cycle and 33J-cycle plant becomes
obsolete, .50-cycle plant shall be .substituted therefor, and the
necessary supply taken from the Electricity Authority. All
new supplies for railways and tramways within the district

(or beyond with consent of the Commissioners) shall be pro-
vided by the Electricity Authority.
Tho remainder of the scheme deals with the financial ar-

rangements proposing that the Electricity Authority may,
with the sanction of the Commissioners, borrow money, pro-
vide a re.serve fund, and adjust the charges made for electricity

supplied so as to meet deficiencies or vice vena.

{To be concluded-)

CORRESPONDENCE.
Letters receieed by nx after 5 P.M. ON Tdbsday camwt appear iiiilil

thefoUuwbig week. CurrenpondeiitK x/ioiildfiirward titeir rommiiiii-

cationx at tlie earliest piixsihle moment, .\u letter can be piililislied

unless we liare the writer's name and address in our possession.

The Wiring of Ferro^concrete Factories.

I will only occupy your valuable space to make the follow ing
remarks:—

1. I have already explained why I joined in this correspond-
ence, and it should be clear that it was not out of prejudice
against C.T.S. cable. I may add that I am not unimpressed
by the good accounts given of this system of wiring.

2. The buildings with which I am concerned are not of

ferro-concrete, but of corrugated iron or brick. Neither are
they factories within the meaning of the Factory .\cts. but
they are subject to such conditions generally as local autho-
rities care to impose. The last paragraph of my lett<:r in your
issue of April 1.5th should have made it clear that my remarks
did not apply to the proper subject of this correspondence.

3. With regard to the question of fire hazard, I only raised

this in the fii-st instance as a possible reason for " Inquirer's
"

original remark.
If the experience of " Two Phase " is a common one, there

would appear to be some reason for his condemnation of

screwed conduit. I should like, however, to draw his attention
to a letter in your issue of March 2-5th, from v\hich it is ap-
parent that the authorities at Vancouver consider that screwed
conduit should alone be permitted in that part of the town
where the most valuable and modern houses are located, and
it is added that this is considered the only system that comes
up to the requirements of modern fireproof buildings.

I do not pretend necessarily to uphold the last statement,
and it is quite possible that the use of C.T.S. may not have
come into so much prominence there as here.

The ex[3erience of other readers who have had fires on their

effects on various systems of wiring would, I should think,

be interesting and valuable. Perhaps some insurance officials

would be so kind as to remark upon it.

A. C. Purday.
Croydon

.

Mau Srd, 1921.

Telephone Cables for use on Power Schemes.

With reference to Mr. Riley's letter in your issue of April
29th, I would point out that my figures for the cost of solid

impregnated paper-insulated cables were based on the use
of a thickness of insulation between conductors and between
conductors and sheath of 80 mils. This because it is usual
for this type of cable to be ordered " in accordance with the
B.E.S.A. standards."

I am aware that this thickness is unnecessary and, in my
article, gave the reasons. This type of cable is uneconomical,
and its use can rarely be justified even with the thickness
of insulation deemed necessary by Mr. Riley.

W'ith regard to the transmission distances given in the
article, I should have stated that they referred to type 2 cable
(loosely insulated with impregnated paper), and are therefore
not! directly comparable with either of the series of figures

given by Mr. Riley. I admit that they are low when com-
pared with his, but much depends on the allowances made
and the standard of speech aimed at. As it is obviously im-
possible to give figures which would cover every case, those
quoted were intended only for general guidance. Speech
transmission over longer distances could only be dealt with
satisfactorily when details of a scheme were known.

Your Contributor.

Charging for Idle Current.

In j'our issue No. 2.267 Mr. E. W. Dorey says that a sine

meter would have to be fitted with some sort of ratchet

mechanism, so that it might run backward for a leading power
factor. This is not so. Since the meter integrates E.I. sin

(j) d t, it will naturally run backward if is negative.

Your correspondent also calls the tariff I described my
tariff. This, too. is not correct ; the tariff is one that has

lieen. adopted by a leading power company. I quite agree

that this tariff is more severe on customers with very bad p.f.

than the tariff he suggests, which is aenerally known under
the name " Midland Tariff." He will find a discussion of

the principle on which this tariff is based, at the end of mv
book on " Electrical Engineering," and he will see that I

am in favour of it because it is just to the supply company
as well as to the consumer. The trouble is that this Midland
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Tarifif does not permit of rewarding a customer with a leading

p.f. Mr. Dorey says that " a bonus for leading p.f. is un-

questionably desu'able." With a tariff based on the ratio of

two cosines this policy can easily be applied; will he make a

suggestion how it can be applied under the Midland Tarili'i'

Gisbert Kapp.
Birmingham.
Hay 9th, 19-21.

I have read with interest the letters of Prof. Kapp and
Mr. E. W. Dorey. following on the article by Mr. Carrothers

in your issue No. 2,'26'2.

I agree with Mr. Dorey that a two-part charge, whether
, based on kVA or kW demand, is sound in principle. The
running charge only should be altered in proportion to the

power factor, on a scale similar to that proposed by Prof.

Kapp.
This can quite satisfactorily be accomplished by the inser-

tion of an ordinary 3-phase meter in series with the main
meter, but connected with the " slow " phase reversed. The
average power factor of the three-phase load over any period

can then be found from the well-known formula tan =

»/3 ^—; '-, the main meter giving w, -f- w., and the
^ Wi -I- w,'

reversed meter giving w, — w,. This method has the merit

of requiring ordinary met-ers only, and any slight inaccuracy

of the meter due to reversal of the " slow " element will

' not be serious, as the charge based on it will be a very small

proportion of the total charge in ordinary cases.

I have used this method with success both from my own
and the consumers' point of view, and have made a scale on
my slide-rule which gives cos direct from the ratio Wi/Wj
(Wj/ — w^ where cos (p is below 0.5).

If leading power factors are anticipated, then the " fast
"

element of the meter can be reversed to give a positive

integration on the meter.
J. D. Watson.

Aberdeen.
Maij 8th, 1921.

The Maintenance of Intercommunication Telephones.

I am one of those extraordinary persons who find pleasure
in shouldering contractors' troubles with intercommunicating
telephones, by taking their systems over in their name and
maintaining them at a contract price. It would be interesting

to know if there is another firm that has built a successful

business in this branch alone of the electrical trade.

The average wireman not being conversant with the internal
cii'cuit of the intercom, 'phones and switchboard, finds it

difficult to locate a fault ; with this on the contractors' minds,
I had a pleasant reception from them.

The B.E. Co.
London. G. Theobald.
May 7th, 1921.

Transformers and Changed Frequency.

Your reply almost solves " Kilowatt's " problem, by say-
ing : "If the frequency is halved the fiux is doubled "; but
the voltage ratio would probably change a good deal if the
transformer were not hberally designed for iron.

On half-rated frequency, in order to double the flux in a
saturated core, an enormous magnetising current would be
necessary. Then owing to the large K.I. drop, only a much
diminished e.m.f. is available for transformation.

London.
May "ith, 1921.

H. Howwitz.

[We avoided details in our reply, for the sake of brevity, and
dealt only with the broad principles, using the words " roughly
speaking " advisedly. In practice the iron losses would be
seriously increased on the lower frequency.

—

Eds. Elec. Rev.]

A Peculiar Phenomenon.
In your issue of April 29th, Mr. James A. Lang states as

follows :
" Notably in the X-ray tube, where green rays are

given off at the same time as the X-ray."
In 1915 I was doing a large amount of X-ray work, and

was using MuUer's tubes. The green hght (or rays) was
given off as stated in Mr. Lang's letter. However, when
Muller's tubes could not be obtained, I was supplied with
tubes which, I believe, were of British make. On using the
latter tubes the light (or rays) was distmctly of a bluish
colour.

I should be pleased if any reader of the Electrical Review
cduld give me the theory of this difference in the colour of the
visible light, in two different X-ray tubes. My theory is that
the type of glass of which the tube is made is responsible;
but why'?

Halifax.

May ith, 1921.

Cables for Hot Situations,

I should be pleased if you or any of your readers would
advise me of the best cable to use to stand a temperature of

not less than 105 deg. F. dry air (sometimes considerably more).

Permanence is essential.

R. A. H.

Water^tube Boilers.

With further reference to Mr. Cauthery's article on water-
tube boilers in the Electrical Review dated .^pril 1st, and
the letter from Mr. A. Murray, our experience is that it is

not safe to exceed one half a l/32nd density for water-tube
boilers, as we have found serious troubles to be experienced if

this density is much exceeded, due to priming and pitting or
corrosion of the tubes. The chemical action on the steel plates

is greatly increased at high densities. As regards blowing
down to reduce density, of course if the feed water is so pure
that at the end of the run and when the boiler is due for

cleaning, the density of the boiler water does not exceed the
limit above mentioned, then there is no necessity to blow
down at all; but as soon as the limit of density is reached,
sufficient water should be blown out daily so that no further
concentration takes place. If the make-up water is suitably
softened, no appreciable scale w'ill be deposited. We do not
of course imply that the density above mentioned should be
maintained by blowing out, with a leaky condenser. The
only remedy is to repaii* the condenser as soon as possible.

Serious damage may. however, be done to the boiler before
the leakage is noted.
We know of a number of electricity stations where the boiler

water is not allowed to exceed one quarter of a l/32nd den-
sity, as they find from practical experience that this gives the
best results. We are putting on the market a densimeter
gauge for indicating the density of boiler water continuously.
This does away with salinometer tests, and is a reliable safe-

guard against overheating due to excessive density. This
gauge is recommended by all the boiler insurance companies.

Porter Water Softening Co.
W. H. Porter.

Fhxton, Manchester.
May 9th, 1921.

Dynamic and Potentiometer Control for Cranes.

I should be pleased to hear the views of any of your readers
on then- experience of the electrical control of the hoisting
motion of electric cranes.

Several of the leading controller firms are favouring a system
of plain series hoisting and dynamic or potentiometer control

for lowering depending upon the load on the hook. It is in

connection with the lowering side when using a drum revers-

ing controller and having no mechanical braking that I desire
information.

It would appear that to lower the hook light (no load) a
current equal to full-load hoisting is taken from the line on
the first notch and 50 per cent, full-load current on the last

notch, also full-load current is taken from the line with half

and full loads, but in the case of half load about 10 per cent,

current is taken from the line on the last notch, and current
is generated back into the line to the extent of 20 per cent, on
the last notch with full-load lowering.
The speed of lowering is interesting. With no load the

speed on the last notch is 140 per cent, (approximate), and at

full load the speed is 170 per cent, (approximate) of the full-

loiid hoisting speeds.

The arrangement of the circuit when lowering is that of a

shunt motor, and the speed is determined by the values of

resistance in the branches. I should be pleased to hear how
these values are fixed and what would be the effect of varying
the resistance in the field and armature (1) when the motor is

being driven down (no load) and (2) when the load is driving

the motor (i to full load). With contactor equipments, I

understand, load discriminators are fitted.

Drum Control.

May Sth. 1921.

Mme. Cnrie's American Visit.—Mme. Curie has left

Paris for the U.S.-\.. where she is to receive a gift of one
gramme of radium, valued at i'32.000. .According to Science,

the following societies have appointed committees to arrange
for the reception of Mme. Curie : The .\merican Chemical
Society, .American Electrochemical Society. American Sections
of the Societe de Chimie Industrielle. and the Society of

Chemical Industry, and the Chemists' Club of New York City.

A luncheon is to be given in her honour at the Hotel Waldorf
Astoria on May 17th. and President Harding, in subscribing

50 dollars to the Madame Curie Radium Fiind, wrote :
" I

am so anxious about the success of the programme to present
to this distinguished woman a gramme of radium that I would
like to have a small part toward making the necessary pro-

vision."
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NEW PATENTS APPLIED FOR, 1921.

(HOT XBT PUBLiaHBD.)
0einpiIed upreMly for thie journal by Mbssrs. SirroN-JoNBS, O'Dkll an

Stipuins, Chartered Patent Agenti, 28S, High Holborn, London, W.C. 1.

11,360. " mec:ro-nKii;ni;tic svviuhcs or cont^.clors." ML-lropolilan-NkkLT!.

Electrical Co., LtJ. A|>ril aist. (United Sl.ilcs, April 23r(.i, I'JM.)

11,562. " Lead lor iirc lamps." VV. H. Argill. April 21st.

11,565. •' Electric irons." H. H. Ucrry and \V. J. Markhani. April 21st.

11,56B. " Electric cooking devices." b. Knevkosky. April 31st. (Czccho-

Slovakia, May 14th, 11)20.)

11,56;(. "'luned high-lrcquency anijjlilicrs lor radio-tclography." C. T.
Hughes. April 21st.

ll.allll. " Electric devices for heating fluids." E. A. Dinmorc. April 21st.

11,(>U2. " Magnetos." A. Christmas. April 22nd.
11,619. " Transmitting apparatus for automatic telephones, &c." A. Lanibot.

.\pril 22nd.
11,G47, " Electrical show-case and advertisement holder combined." E. E.

liayley and H. McReynolds. April 22nd.

11,660. " Slipper trolley heads for electric traction." lircckncll, Monro and
Rogers, Ltd., and H. L. Rogers. April 22nd.

11.666. " Electric heaters." W. Hayhurst. April 22nd.
11.667. " Electric current transformers." Kerranti, Ltd., and A. H. Higgs.

April 22nd.
11.668. " Sparking plugs." T. J. Puplctt. April 22nd.

11,673. " Amplifier for electric circuits." Soc. des Telegraphcs Multiplex

(.Svsteme E. Mcrcondier, 11. Magunna). April 22nd. (France, April 24ih,

1920.)

11.679. " Electric arc lamps." S. B. Aus.is. April 22nd.

11.6B2. " Protective ilevices." liritish Thomson-Houston Co., Ltd., and A. S.

EitzGerald. April 22nd.
11,700 " High-frequency telephony." R. B. Ransford (Saamlooze Ven-

nootschap Nedenlandsche Radio Industrie). April 22nd.

11,732. " Electrodes for resistance welding processes." R. F. Woodbuin.
April 23rd.

11.782. " Means for controlling or regulating electric arc lamps, volt.ige

regulators, &c." F. M. Lewis. April 23rd.

11.783. " Vacuum electric discharge tubes." E. C. R. Marks (Siemens
and Halske Akt.-Ces.). April 23rd.

11.7!>!t. "Method of compressing water for power purposes and generating
electricit)." J. Worthington. April 25th.

11,807.' " Electrical distribution fuse boards, fuse boxes, &c." \V. L.

Barber and Midland Electric Manufacturing Co., Ltd. .April 25th.

11,815. " Electric lamps." VV. E. Bladon. April 25th.

11,817. " Electric connc-ctions." E. P. Hall. April 25lh.

11.821. " Accumulator charging board." G. A. H. Wootton. .-Vpril 25th.

11,829. " Method of manufacture of laminated magnetic masses with
cooling vanes lor electric machines." P. Ehrmann. April 25th. (France,
April 4th, 1919.)

11,833. " Combined oil indicators and ignition switches for internal com-
bustion engines." A. E. Eyies and K. Rotherham. April 25th.

11,837. " Insulated electric wires. Sec." Callender's Cable & Construction
Co., Ltd., L. V. Gibson, and M. A. S. Warburg. April 25th.

11,844. " Electric contactor controllers." R. F. Baerlocher. April 25lh.

11,857. " Dvnamo-electric machines." G. A. Juhlin and Metropolilan-
\ickers Electr'ical Co., Ltd. April 25th.

11,863. " Measurement of temperature by el.x-trical resistance thermome-
ters." C. E. Foster. .April 25lh.

11,865. " Device for dimming electric head lamps on motor cars." C.

Killelea and Vandys, Ltd. April 25th.

11.874. " Search lights or head lights." H. Breitbart and Pallas-Zenith

Ges. April 25th.
11,877. " Means for healing filaments of thermionic devices." Ges fur

Drahtlose Tclegraphie. April 25th. (Germany, April 27th, 1920.)

11,890. " Electric heating." A. H. Pehrson. April 25th. (Sweden, April

26th, 1920.)

11,907. " Electricallv-heal<'d kettles, &c." W. W. Soutter and \V. Soutter

and Sons, Ltd. April' 26th.

11,911. " Primary and secondary batteries." J. T. Niblett. April 26th.

11,920. " Flexible electric conductor." G. Marshman. April 26th.

11.932. " Method of operating discharge tubes or electric gas lamps with

glow discharge." F. Skaupy and Studien Ges. fur Elektrische Bcleuchtung.

April 26th.

11.934. " Commutator or ignition timer for motor
April 26th.

11.943. " Electric burglar alarms." G. Kirk. April 26th.

11,945. " Electrically-heated vaporiser for internal combustion engines."

F. ). Reed and J. S. Reed. April 26th.

11,955. " Electro-magnetic machines." E. S. Carey. .April 26th.

11,966. " Electric poweritransmission and braking systems." British

Thomson-Houston Co., Ltd. (General Electric Co.). April 26th.

11,981. " Electro-pneumatic relays for organs, &c." J. H. Compton.
April 26th.

12,005. " Means lor mounting and driving magneto-electric machines on
motor vehicles." A. M. Allen and R. B. North. April 26th.

12.008. "Rotors of turbo-alternators." Brush Electrical Engineering Co.,

Ltd.. and C. C. Sutton. April 26th.

12.009. " Electric lighters for cigars, S:c." A. Zecchini. April 2«lh.

(Italy, April 2Cth. 1920.)

12,010 " Plug box for electric installations." W. Sack. April 26lli.

(Germany, May 21st, 1920.)

12.014. " Ventilation and cooling of electrical machines." H. C. E.

Jacoby. .April 26th. .

12.015. "Telephone systems." Automatic Telephone Manufacturing Co.,

Ltd. April 26th. (United States, .April 26th, 1930.)

12,023. " Combined ignition and lighting magneto generators." J. Bradley
and Villiers Engineering Co., Ltd. .April 27th.

12,047. " Electrical transformer tanks having oil bath, &c." .Ateliers dc
Constructions Electriques de Charleroi Soc. Anon. April 27th. (Belgium..
October 20th, 1920.)

12.051. " Electric connectors." E. W. Patterson (Dictograph Products
Corporation). .April 27tl>.

12.052. " Cable supports." E. W. Patterson (Dictograph Products Cor-
poration). April 27th.

12,059. " Electrically-operated warning signals." D. McGregor. April 27th.
12,071. " Electric sewing machine cabinet." VV. Fairweather (Singer Manu-

facturing Co.). April 27th.

12,076. " Means to prevent use of telephones." C. Monk and H. Vallop.
April 27th.

12.105. " Telegraph systems." Western Electric Co.. Ltd. .April 27th.
(United States, April 27th, 1920.)

12.114. " Electric /esistance welding." F. A. Cramer and H. Marrvat.
April 27th.

12.124. " Reflectors for searchlights, &c." X. BuUinger. April 27th. (Ger-
many. Mav 21st. 1920.)

12.125. " Electric lighters for cigars. &c." A. Zecchini. April 27lh.
12.131. " Speed controlling devices for railway, tramway, etc., trains." E.

Rodolausse. .April 27th. (France. .April 27lh, 1920.)

12.137. " Telephony." C. E. Prince and S. Turner. April 27th.

12.138. " High-frequency telephone systems." Ges. fur Drahtlose Tele-
granhie. April 27th. (Germany, Mav 2bth, 1920.)

12,140. "Electric heaters."' Igranic Electric Co., Ltd. (Cutler-Hammer
Manufacturing Co.). April 27th.

12.143. " .Sound amplifiers for talking machines, and manufacture of
same." A. Benoit, H. H. Duchesne, and J. I.. Mathleu. .April 27th.

12.145. " Rheostats." Metropolitan-Vickers Electrical Co., Ltd., and N. E.
North. April '27th.

H. L. Pitt.

12,148. " Static frequency changers," Ges. (ur Drahtlose Telegraphic an.l

.M. Osnos. April 27th.
12,1.J4. " Laying electric wires in conduits, ic." L. Gregcr and F

Zachhuber. April 37lh. (Germany, November 19th, 1920.)
12,170. " Electric mercury vapour lamps." .A, Cohen. April 28th.

12,181. " Electric welding." W. Langdon-Davics and A. Soames. April
28th.

12.187. " Electric terminal couplings." W. J. Polyblank. April 28lh.
12.197. " Thermal switches." V7. K. Barker and S. G. Jones. April 2Sth.
12,211. " Electric light sh.adcs or reflectors." F. Noke. April 28lh.
12,213. " Sound amplifiers for gramophones, &c." T. VV. Price. April

28lh.
'

12.224. " Electrically-operated signal." J. H. Combs. April 28lh.
12,227. " Protective devices (or polyphase electric currents." N. G. Lang-

rish and Metropolilan-Vickers Electrical Co., Ltd. April 28lh.
12,231. " Pendant chains for electroliers, &c." F. C. Shrimpton and G. S.

Shrimplon. April 28th.
12,238. " Method of mounting terminals of electric heating elements, &c."

Electric Fires, Ltd., 1'. L. Newhouse, and C. H. Smith. April 28lh.
12,249. "Cord grip holders (or electric wires." J. V. Fletcher. April 28th.
12,258. " Cases for electrical apparatus." British Thomson-Houston Co.,

Ltd. (General Electric Co.). April :J8th.

12,270. " Electric switches." Metallurgiquc Electrique. April 28th.
(France, October 29th, l;)20.)

PUBLISHED SPECIFICATIONS.
Tha numbers in parentheses are those under which the specifications will b*

printed and abridged, and all subsequent proceedings will be taken.

12,157

1913.

23,700

' Electric gasfilled glo Lc.<lcr( Ma

18IS
tribution connected with single-phase alternating curr'

terns." A. M. Taylor. September 26th, 1919, (Cognate application 2,

(161,602.)

24,480. " Electrically-heated inelting and other furnaces." Morg;
cible Co., Ltd.. and C. VV. .Speirs. October 7th, 1919. (161,603.)

25,052. " Electric furnaces." M. R. Trembour. March 24th,
(133,954.)

25,088. " Electric rail and other metal body bonds and like

devices." British Insulated & Helsby Cables, Ltd., and J. VV. Asllev. Oclj;
ber 14th, 1919. (161,607.)

28,844. " Wireless transmission of sound." E. C. Hanson. September
7th, 1915. (135,504.)

29,723. " Electric discharge apparatus." Western Electric Co., Ltd.
(Western Electric, Inc.). November 28th, 1919. (161,619.)

isao.
793. " Electro-magnetic clocks." B. M. .M. .Moulin (nee Chenard) and

M. P. Favre-Bulle. January 9th, 1920. (161,650.)

809. " Wireless telegraph calling devices." VV. H. Notlage and T. U.
Parkin. . January 9th, 1920. (161,652.)

878. " Electric plug connecting appliances." T. VV. Jellerson and T. W.
Jeflerson. Ltd. January 10th, 1920. (161,659.)

887. " Electric switches and like apparatus." Briti.sh Thomson-Houston
Co., Ltd. (General Electric Co.). January 10th, 1920. (161,661.)

1,007. "Wireless direction-finding mean's (or aircraft." H. R. G. van de

Velde and J. M. Furnival. January 12th, 1920. (161,067.)

1,386. " Electrical conden.scrs." 'Firm of R. Hosch. March 15lh. 191,'..

(137,850.)

1,474. "Magnetos." N. C. F. Jenson and M. J. E. Tilney. January
16th, 1920. (161,696.)

1,612. "Construction of electric fire." H. J. Dean-Osgood. January 19th,

1920. (161,703.)

1,627. " Circuits of ignition systems of internal combustion engines."
M S. Conner and C. C. Puckette. January 19lh, 1920. (161,704.)

1,635. " Electrical method of reproducing distant scenes visually." B. F. S.

Baden-Powell. January 19th. 1920. (Cognate application 23,133/20.) (161,706 i

1,650. " Electrically-operated pumps." Merrvweather & Sons, Ltd., J. H.
Osborne, and C. H. Bown. January 19th. 1920. (161.707.)

1,714. "Magnetos." J. H. Tournayrc. June 28th, 1919. (Patent of addi-

tion not granted.) (146,921.)

2,061. " Spark plugs." F. Hachmann. January 22nd, 1920. (161,720.)

3,156. " Electric fires." H. H. Berry. February 2nd, 1920. (161.745.)

3.168. " Submarine telegraphy." K. C. Cox. February 2nd, 1920.

(161.746.)

3.186. " Electric induction apparatus." British Thomson-Houston Co.,

Ltd. (General Electric Co.). February 2nd, 1920. (lTil,748.)

3,270. " Methods of constructing electric resistance grids." C. E. Ogden.
.March 21st. 1919. (140,753.)

3,471. " Regulating systems for electric circuits." British Thomson-
Houston Co.. Ltd. (General Electric Co.). February 4th. 1920. llfiLiiia.)

3..567. " DynaiTtfa-electric generators for use in motor vehicles and like

lighting and ignition systems." E. .A. Watson and C. L. I. Manufacturing
Ca., Ltd. February 5t'h, 1920. (161,7.->8.)

4,078. " Electric lamps." A. Koniecznv. February 10th, 1920. (161,768.)

4,560. "Tramway rail beds." H. M. 'Dugeon and A. C. Baker. February

.14th, 1920. (161,775,)

6,638. " Electric syvitch devicej for preventing unauthorised starting anil

running of internal combustion engines." L. S. Crabb. March 4th, 1920.

(161,798.)

7,147. " Electric storage batteries or accumulators." G. R. N. Mmchm
and Pritchitt .and Gold and Electrical Power Storage Co.. Ltd. March 9lh.

1920. (161,804.)

7,523. " Switches for electric signalling systems and like use-." R. lilunt

and H. F. Mitchell. March 13th, 1920. (161,806.)

8,316. "Spark plugs." O. A. Stahl. March 20lh. 1920. (161,812.)

8,421. " .Apparatus (or electric welding and cutting." J. -A. V. .Morse.

March 22nd, 1920. (161.815.)

9,616. " Electrical resistance apparatus." C. J. Margerison and F. J.

Shenton & Co., Ltd. .April 6th, 1920. (161,827.)

9,809. " Sparking plugs (or internal combustion engines." T. B. Broad

and S. J. Plumber. April 8th. 1920. (161,838.)

13,517. " Means for detecting and indicating defective sparking plugs m
the ignition systems of internal combustion engines." .S. le F. \ arvel.

May 17th, 1920.' (161,852.)

14,290. " Electrical systems containing X-ray or like apparatu-.' H.

Pilon. August 19th, 1915. (143,860.^

13,912. "Trolley heads for overhead electric tr.iction." II. George. June

12th, 1920. (161.666.)

16,630. " Commutators for dvnamo.electric machines." Siemens-Schuckert-

vverke Crt^s. June 27th, 1914. (14.5,467.)

)8.1.'>3. " Electric amplifying devices such as thermionic valves." Siemens

and Halske Akt.-Ges. October 25th. 1916. (145,777.)

19,814. "Armature cores for dvnamo-electric machines." V. G. Apple.

March 8th, 1918. (147,786.)

30,405. "'Electrodes for electric searchlights." Optische Anstalt C. T.

Goerz Akt.-Ges. September 24th, 1918. (148,450.)

;^,183. " Mafnetos hnving rotating armatures." Fabriques des Montres

Zenith. N'ovember 6th. 1.919. (1.53,562.)

29,780. " Electric furnace.." E. L. Smalley. October 2l9t, 1919. (Ia2,6«6.)
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HOW ENGINEERING COSTS HAVE
KISEN.

An important paper, comparing pre-war aiiti post-war
production costs in the engineering industry, was read
before the Royal Statistical Society on April 19th last,

by Mr. R. J. A. Pearson, M.Sc, M.lnst.C.E.,
il.l.Mech.E., and published in our contemporary Eii-

gineering on April 29th. The subject is one the import-
ance of which is scarcely capable of exaggeration, and
the essential fact of price increase touches-—if that is

the right word—-all sections of the community. Sys-
tematic investigations of the reasons for price increase
have been undertaken by individual firms, and some
useful facts were collated and published in tabular form
in last July's issue of BEAMA by Mr. Frank Walker.
We had not, however, until we read this paper, come
across any attempt to reduce the facts to a scientific

system, acting according to discoverable laws, and
capable, therefore, of being used to estimate the future
as well as to guide the immediate present. Since Mr.
Pearson does not pretend to exhaust the subject, it

would, we think, be well if it were taken further, pre-
ferably by a paper before the Institution of Electrical

Engineers, where it could be discussed fully by those
actually engaged in the production of the material and
apparatus dealt with.

Four grouped items of cost cover all the expenditure
of any industrial establishment, viz., direct wages,
direct material, standing charges, and running charges,
and since direct wages can be ascertained readily, it is

convenient to express the remaining items as percent-
ages of the amount represented by that cost group.
Direct material, including sub-contracts, need not be
considered under the head of costs, and this item, after

receiving mention, is not further dealt with. Indirect
material, indirect wages, interest, depreciation, rent,

rates and taxes, advertising, insurance, and other ex-

penses incidental to the manufacture and sale of goods,
go to make up the oncosts, or those costs which do not
vary directly with the amount of the product made.

The ratio between pre-war and post-war rates of

wages is shown to vary considerably, in inverse propor-
tion to the degree of skill of the worker affected. The
limiting values tabulated by Mr. Pearson are 334.5
and 188 per cent. That is to say, the man who, before
the war, was paid .£1 per week has risen to £3 6s. lid.,
and the man who received £2 18s. 8|d. is now paid
.£5 10s. 2Jd. Mr. Pearson reckons that the cost of
supervision has increased in the ratio of 100 to 175,
but here we think he has decidedly overestimated the
increase. If design and sales staffs are included, the
estimate is certainly on the high side, and this is borne
out by the financial results of some of the concerns to
which this paper might be applicable. Commercial
charges, before the war, bore a certain ratio to works
cost, and in many instances that ratio has continued
to be used right up to the present time, with the result
that commercial expenses have been considerably over-
absorbed, and profits have been vouchsafed to those
who never knew what it was to pay a dividend.
An important point, which, as the author remarks,

has hardly been sufficiently appreciated, is the levelling
of the percentage between indirect and direct w.ages for
different classes of work as contrasted with pre-war con^
ditions. In repetition work the ratio has fallen from
200 to 133, hut in miscellaneous work, such as most of
our larger engineering factories are concerned with,
the ratio has risen from 75 to 112. This must have a
most serious effect upon the prices that British firms are

[687] D
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able to quote for electrical plant, for instance. Further,

since the capital cost of manufacturing plant has about

trebled, and rates of interest on borrowed money have

about doubled, the amount of interest payable in respect

of a machine has gone up m the ratio of something like

one to six.

It is clear, as we have pointed out in these columns

on numerous occasions, that overhead charges fall as

the number of articles made increases. In other words,

total costs arc reduced as the load factor is increased.

If output is doubled, however, it is too much to expect

that running charges (other than direct labour) will

remain absolutely constant, and Mr. Pearson makes the

interesting deduction that running charges vary as the

square root of the direct wages. This is modified by

his observation that where a new department is in

process of development a straight-line relationship exists

between running charges and direct wages until the

supply of standard accessories and stock becomes es-

tablished.

Tables are given which show most clearly the differ-

ence that is made to profits by even a small falling-oft

in output. We have emphasised over and over again

the fact that production means profit, and ca' canny,

whoever practises it, means scarcity, dearness, loss, and

ilissatisfaction all round; and tliose who still have any

lingering belief in the amount of work there is to go

round being a finite quantity, which must be spread

over the whole field of the workers, will do well to con-

sider the matter in the light that Mr. Pearson sheds

upon it. An enormous increase on the amount of the

pre-war net output is required to produce the same

percentage of profit, and this means that the capital

locked up in work in progress has been correspondingly

multiplied—a fact which is causing disquiet to even

the largest and wealthiest industrial concerns at the

present time.

The timely warning is given tliat the management
must avoid becoming enslaved by some elaborate costing

system, and that intelligent use should be made of the

figures and results obtained. It is evident, however,

that naanufacturing costs must be reduced if the British

nation is to continue in the forefront of industrial

progress ; and while we are of the opinion that there

will have to be sonie fall in wages, we believe that in-

creased intensity of effort is required from all. It has

frequently been stated that this ha:s notably diminished

since the introduction of the shorter week, and instanced

therefore as an example of the perfidy of labour, who
[iromised that output should not suffer for that reason.

We know, however, of cases where it has been definitely

established that the production per man per hour is

greater now than at any previous time, and we believe

tliat with the keener competition that must henceforth

exist in the labour as well as all other markets, the

necessity for everyone to put his best foot foremost

will be generally realised. Some are inclined to say

that there are to be found, even now, in the middle of

the coal stoppage, signs of revival in trade. We doubt

this, although it is remarkable to see what a tremendous
amount of business awaits more settled conditions, and
nothing else, before it can be placed. The demand is

there, as we have said before, and buyers are just hold-

ing off until prices have fallen, or have shown unmis-
takable signs of having hardened. Which of these two
things will happen it is hardly possible to say. Con-
ditions are far too unstable for prophecy to be safe.

We still continue to pay income tax at the rate of 6s.

in the pound in order to pay ourselves interest at the

rate of £5 lis. per cent. A lot of time and patience
will be required from us all before things settle down.
l)ut two things are certain. One is that the needs of

the world are far from being satisfied. The other is,

that that nation w ill ;rniii llie most, not materially only,

but spiritually too, whose members work hardest and
most intelligently with their brains and with their

hands ; are not afraid to give a little more than they get

;

•md are prepared to carry into practice the good ol<l

ropy-book maxims relating to patience and industry.

In view of tiie strong opposition that

The lilectricity is being organised to the Electricity

Supply Bill. (Supply) Bill in Parliament and in the

lay Press, it is evident that the passage

oi tlie Bill will be far from peaceful; in fact, as the

<Jovernment is chary of promoting contentious legis-

lation, it may bo doubted whether this Bill, which repre-

sents the third attempt to make good tlio deficiencies of

the Act of 1919, will stand any chance of passing into

law during the current session. Its failure to do so

would undoubtedly be a calamity to the electrical in-

dustry.

One of the arguments advanced ajj:ainst the Bill is

that it involves a nationalisation or " semi iiationalisa-

lion " of tiie electricity supply industry. If that alle-

gation hail a solid basis, it wouhl (ilivicnisly be applic-

able to the principal Act, an. I mil In tlii> Bill, which

merely i)rovides for the execution of the principles that

Were embodied in the -\ct. Again, it is urged that it

introduces a "' Jiyljrid '" form of nationalisation that is

unprecedented. This is not true, even with regard

to this country; moreover, the essential characteristics

ui' the "Joint Authority", scheme are to be found

in active operation in France and Germany, where

the system of industrial and financial collaboration

of municipalities and companies under State control

has been in successful operation for years. A more
dangerous charge, under the existing conditions, is that

it constitutes an attempt to legalise the pledging of the

rates on behalf of speculative trading; this argument
requires some hardihood to jnit forward at this date.

By the Act of 1882 authority was given to pledge the

rates for the purpose of trading in electricity supply,

which was at that time a vastlj' more speculative busi-

ness than it is now. It has, in fact, ceased to be specu-

lative; the business is there, without a doubt; customers

ar.e waiting metaphorically in queues for electricity,

and to talk about it as " speculative " is pure nonsense

—especially as those who raise that cry are quite willing

to take up the "speculation." The position is quite

jilain : the ratepayers, backed by the Government, have

long supported the policy of trading in electricity ; they

are now faced with the urgent necessity of developing

that business as it ought to be developed, and if they

refuse that responsibility, the alternative is for them to

stand aside and let the concessions be granted to com-

panies. We believe that this would be the best outcome

in the public interest; but we cannot endure to hear the

companies hypocritically denounce the Bill on the

ground of " speculative trading " whilst they are

hoping to secure the trade themselves. Attempts are

being made to confuse the issues, and to represent that

companies and municipalities are in the same boat; that

co-operation is all that is necessary to fulfil the pur-

poses of the 1919 Act, without Joint Authorities, and

above all, without the Bill—but we have seen what the

co-ope)-ative spirit amounts to, and it is evident that

nothing effective will be done without this Bill, except

in certain districts.

It is clear that the purpose of the opponents of the

]5ill is to wreck it, and with it the whole scheme of Joint

Authorities; they wish to leave nothing of the ]9i;/ Act

but the Electricity Commissioners with power to make

recommendations and draw up reports— in a word, the

" nerveless figurehead " to wliieh we have previou.sly

referred.

It is alleged that the local rates may be involved to

the tune of 50 millions sterling. This is a gross mis-

statement: in the first place, a still greater expenditure

oil the security of the rates will be necessary if the local

authorities are left to ]irovide the extensions which are

Ml urgently' needed, and which thev are bountl to make

in order to meet their statutory obligations; and in the

second place, the demand for increased supply is already

in existence and clamouring to be satisfied—there is no-

thing speculative aboiit the business, and there is no
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reason to anticipate any call upon the rates at all. To

suggest that "£50,000,000 may go on local rates"—
the words used by the Daily Mail^— is worse than dis-

ingenuous; it is false, for the reference is to capital out-

lay, but it is made to appear that the sum named would

li;ive to be met out of the rates. It has even been stated

in a financial paper that the omission of the financial

tiauses proves that the Act of 1!)19 was a " hasty, hotch-

piitch measure," whereas it was examined with minute

lure by a Conunittee of the House of Commons over a

period of months.

There is some truth, however, iu the suggestion that

llie municipalities may refuse to accept the financial

rL^iionsibility imposed upon them, if we may judge by

reient indications. If so, they will have only them-

^clves to blame if the supply industry passes from their

hands. They welcomed the complete Bill of 1919 with

uiion arms, and would have had it made even more
oppressive to the companies by denying them representa-

tiiin on the Joint Authorities. If they now reject the

liiiancial clauses, they stultify their previous attitude

anil throw the whole business into the hands of the com-

panies—for the tiovernnient will unquestionably decline

to shoulder the burden, a blessing for which we are

truly thankful. State control is inevitable, and may
well be salutary; but State ownership and operation is

synonymous with economic disaster and technical stag-

nation.

The case of London is uniijue, in that it is impos-

sible to solve the problem of its electricity supply with-

out the necessary finani'ial powers. Schemes have been

submitted to the Electricity Commissioners by various

parties to which these powers are indispensable, and
unless they are granted, the inquiry which is shortly to

lie held, and which is sure to be protracted and expen-

sive, will be a waste of time and money. The reform
(il London's electricity supply depends on the passing of

the Rill. The only alternative is the purchase of the

undertakings concerned by the London County Council

when the time matures, and in the meantime the in-

dustry will languish and London will be handicapped.

Further capital outlay is inevitable in all the indus-

trial areas, and is urgently necessary; the Joint Autho-
rities will decide how it can be expended to the best

advantage, and they will act at every step under the

control of the Commissioners and of Parliament, whose
sMiictidii is necessary to every scheme. Hence it is

absurd tu speak of the expenditure as " uncontrolled."

In dealing with tiiese great questions, all political con-

sidei'ations should lie excluded; the matter in each case

sliiiuld be settled on sound engineering and economic
lines, and the Conmiissioners have shown, in the case of

llie N(irl-h Wales district, that it is their intention to

I airy out this policy.

It is true that the Bill is capable of anieudiiient. and
line of the most important directions in which improve-
ment is called for is in connection with the system of

charging for electrical energy. At present it is obliga-

tory to oii'er a flat rate per kilowatt-hour, a system

which has repeatedlj' been shown to be unsuitable to the

existing conditions, and the subject has recently been

fully discussed by the Institution of Electrical En^ri-

neers. All parties are agreed that a multipart tariff is

essential, without the short-circuit of a fiat rate, and it

is to be hoped that steps will be taken to provide in the

Bill the necessary authority to charge on this basis.

In conclusion, we earnestly hope that the Bill will

shortly become law. We have no fear that it will be used

to prejudice the interests of the companies, which can-

not be dispossessed or bought out compulsorily so long
.IS they carry out their obligations. We anticipate that,

where companies possessing the necessary powers exist,

the Commissioners will entrust to them a due share of

the work of electricity supply, and that in all their

actions they will keep in view- the prime necessity of a

cheaii and abundant supidy of clectrii'al energy flircjugli-

out the whole countrv.

Does Mr. Walter Runciman, for-

Are We merly President of the Board of Trade,

Downhearted? and now President of the Association

of Trade Protection Societies of the

United Kingdom, imagine that he is going to do any

good by prophesying that Britain will not regain her

position in the world within a period of ten jears? Wc
have little faith in prophets who hazard guesses of this

kind. When the war w as at its height there were always

some to say that it would be " all over by Christmas,"

and their optimism was as useless as was the gloom

uf the pessimist who foretold a struggle of long

duration, and consoled us with the assertion that " the

first seven years of a war were the worst." And we are

as little inclined to-day to pay serious heed to those

who predict a rapid fall in the cost of living, almost

countless points in a few months, as we are to place

the slightest confidence in those who gloomily predict

a long-drawn-out continuance of our present adversity,

and affect to possess some exceptional means of fixing

the date when we shall once again—if ever—be on the

flood tide of prosperity.

The situation, of course, is bad, everybody ought to

know that it is so, but we sliall only make things

worse than they are, or than they need be, by uttering

forecasts which add to depression of spirit, and suggest

that there is plenty of time to spare before enterprising

men can proceed to repair the breaches in the wall.

Sir Arthur Steel Maitland, formerly of the Overseas

Trade Department and subsequently associated with the

Federation of British Industries, has just returned from
a journey to South America and other countries, where

he has been considering the possibilities of British

trade. We have not yet taken advantage of the oppor-

tunities that were ours at the close of the war, but Sir

Arthur says: "The chance, however, is still ours,"

though naturally it will grow less week by week and day
b.- day. He writes a letter to The Times (May lith),

which we consider a very useful addition to the discus-

sion on the coal controversy which is at the moment the

chief obstacle in the way of our taking advantage of the

export trade opportunity that still remains open to us.

If Mr. Runciman were chairman of an electrical manu-
facturing or engineering company instead of being

(lersonally more intimate with coal and shipping

matters, he might take a different view of some sections

of our national trade. While the coal struggle is in

progress its consequences are adding considerably to

the number of the electrical and engineering unem-
ployed, but that is not because there is not work for

them to do. Many of our manufacturers have plenty

of business in hand, and there is plenty more to follow

wlien confidence is restored and financial stringency is

relieved. We believe that the placing of many millions

of pounds' worth of electrical and allied contracts can-

not be long deferred, and the healthy activity of the elec-

trical industry will have a direct and indirect eSect

of an exhilarating kind upon other industries. The
natural. and inherent possilailities of electricity acting

simultaneously both as the pioneer and as the servant

of mankind are so great that every electrical man ought

to be an optimist. Unfortunately, however, wecannot
escape the consequences of the narrowness and folly of

the extremist, the striker, the slacker, and the wrong-

doer, who hinder the progress of the trade upon which

their daily bread depends. If only we could secure the

cordial co-operation of employers and employed in seek-

ing the full development of the electrical industry in the

interests of all. there would be little need for fear, and

no need for gloomy prophecy. Would to Heaven that

we would all settle down to our own particular tasks in

the great work of setting the electrical industrial house

in order instead of busying ourselves with clamouring

for our individual rights, regardless of the best in-

terests of the whole

!
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THE ROYAL SOCIETY'S SOIRfcE.

On Wednesday evening, last week, a representative

gathering of Fellows and guests of the Itoyal Society

assembled at Burlington House, Piccadilly, being re-

ceived by Prof. Charles Sherrington, M.A., M.D., presi-

dent, on the occasion of the first of tlie two annual

conversaziones that are htild by tiie Sot'iety. As usual

luaiTi interest centred on the exhibits, and demonstra-

tions constantly attracted attention during the evening ;

one noticed, however, nothing very novel of an clectriciil

character.

One of the most interesting eihibits was the latest

Fig. 1. Fig. 2.

Clodd Expansion App.4BAtus.

improved pattern of cloud expansion apparatus by-

means of which the tracks of a and /J rays and X-rays
were continually demonstrated. It will be remembered
that Mr. C. T. E. Wilson described his original cloud

expansion apparatus, as used for this purpose, before

the itoyal Society in April, 1911, and at that time the

Cambridge Scientific Instrument Co. undertook the pro-

duction of the device. The manufacture, however, of

this class of apparatus was entirely stopped by the war.

Lately Mr. Takeo Shimizu, of Japan, while working
at the Cavendish Laboratory, Cambridge, considerably

modified Mr. Wilson's original apparatus, and the

Cambridge & Paul Instrument Co., Ltd., is now putting
the improved design upon the market. In Mr. Wilson's

original apparatus only a single expansion was obtained,

and it was thought to be necessary to give a compara-
tively rapid expansion in the working chamber, which
was obtained by connecting the space under the moving
piston to another space which was previously evacuated;
the moving piston was, in consequence, suddenly sucked
down against a rubber stop. Mr. Shimizu found, how-
ever, that sudden expansion w-as not necessary, and he,

therefore, arranged a reciprocating piston by means of

which he obtains cloud tracks of the rays at each ex-

pansion which may be timed to occur at rates of from
about 50 to 200 per minute. The instrument thus de-

signed is extremely simple, but there are several im-
portant points to which attention must be given for

successful operation.

In fig. 1 A is the crank which is driven either by a

hand-wheel or by means of a small motor. This crank
drives the upright connecting rod c which, in turn.
drives the horizontal connecting rod d : the far end of

D slides in a sleeve e and is free to rock in f, which can
be adjusted in a horizontal direction by means of the
screw o. The piston rod h is connected near the middle
of this latter connecting rod, and it will be seen, there-

fore, that as the crank- a is, a constant length, the hori-
zontal adjustment of f alters the length of the stroke

given to the piston rod H. By this means the expansion
ratio at each stroke in the working chamber k can be

adjusted while the instrument is in operation.
Now, in order to obtain a good picture of the rays

which become visible at each expansion by the formation

of linear clouds on the ionised particles in the lay

tracks, it is necessary that the clouds be dissipated (lur-

ing the compression stroke. This is done by forming a

vertical electrostatic field in the expansion chamber.

The upper glass plate of the expansion chamber through

which the tracks are observed or photographed is

covered on the inside with a gelatine film which is

made conducting, and this film is charged negatively

with reference to the metal piston, but by means of the

couniiutator l (see fig. 2) which rotates with the crank

A, the jilate is discharged just before the occurrence of

the cloud formation. In the same way as the expansion

ratio can be adjusted while the instrument is running,

so the length of the period during

which the electric field is cut o2 can

also be adjusted while the instru-

ment is functioning by means of the

screw p, which traverses the contact

bush Q along the commutator h,

which is shaped (as will clearly l)e

seen in fig. 2) in the manner re-

i|uired to give this adjustment. Also

rotating with the crank a are two

ailjustable lead segments m and n,

which can be used as shutters for

admitting X-rays to the expansion

chamber at the proper intervals.

It is on the back of the disk carry-

ing these segments that the above-

described commutator l is fitted.

The expansion chamber is provided

with a small tube o by means of

which radioactive matter can be introduced into the

chamber for the production of a "i" Q rays. The present

chamber is made 55 mm. in diameter, which is, of

course, less than the length of the tracks of some of

the a rays in air, but the velocity of the a rays can

be reduced by passing them through a mica screen. A
small screen can also be placed on the piston to cut off

the a rays, except at the moment of greatest expansion.
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Fig. 3.—Diagram sho-\ving Principle of Pdlsator Speed
Telegraph.

The expansion chamber must be perfectly air-tight, as

the minutest leak produces eddy currents which at once

destroy the tracks.

The instrument is very (|uickly set up and easily

opt^rated, as a few expansions serve to filter out any

dust originalh' in the air. The piston forming the

floor of the expansion chamber is covered with a com-

paratively thick layer of gelatine containing about 10
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per cent, of Indian ink. This gives a good black back-

ground against which the tracks show up brilliantly.

For demonstration purposes a Pointolite lamp gives

excellent results, but tor photograph}' a rather more
brilliant lamp is desirable. Looking at fig. 1 the

apparatus is seen as illuminated by means of a parallel

beam of light coming from the left-hand side. The
screen it cuts off all light except a small rectangular

pencil passing through the middle of the expansion

chamber.

Mr. Shimizu has taken many stereoscopic pictures on

kinematograph films with his original apparatus, and
by means of these stereoscopic pictures the exact jtaths

where a measurement or an indication of speed is de

sired at a distance from the moving machinery.
The system depends for the constancy of its indications

on the capacity of an electrical condenser and on the

value of an ordinary non-inductive resistance. The

method of working is analogous in electrical principle

to the operation of balancing a Wheatstone bridge and

it, therefore, gives great accuracy and has a very large

range. The diagram, tig. 3, shows the principle on

which the device operates.

The action of the system is quite independent of

voltage variation in the d.c. supply from which it is

operated, and the apparatus may consequently be run

from a ship's electric lighting circuit or any other con-

venient source of supply. The current taken is less

than a quarter oi an ampere for each transmitting or

measuring position on a 220-volt circuit, while at KM)

volts the current is halved.

The reply "which the device provides when employed

as a speed telegraph is automatic, and when the appara-

tus is in operation it is absolutely impossible to indicate

I'^IC. 4.—TR.4XSMITTKK (iK

Speed Meter.
FlC. 5.—('HAIN-riKI\ EN

I'LILSATOK.
Fig. 7.

—

^Lay-out Diagram.

of the particles in space can be calculated. The Cam-
bridge & Paul Instrument Co., Ltd., hopes shortly to

bring out a suitable stereoscopic camera as an accessory.

Needham's pulsator system of speed measurement
and control was shown in operation by Messrs. Ever-

shed it Vignoles, Ltd. It provides a sensitive electrical

means of measuring speed, and may be employed as

a speed telegraph of novel and extremely trustworthy

character. In addition to signalling from one or a

nuiiilier of control positions, measurements may be

-C'oMiii.\ED Balance and Direction Indicatoh.

effected simultaneously and independently at a number
of positions, so that the system is one of great flexi-

bility; it also indicates the direction of rotation of the
machinery, and provides an absolutel}' automatic relay
by which it may be ascertained if an order to the engine
r(]iim has been obeyed. The system is extremely suitable
for use on ships, in power houses, and other places

that an order has been obeyed unless the apparatus

under control is actually running at the speed which

has been signalled to it.

The essential instruments of the system comprise a

rheostat, fig. i, serving either as a speed transmitter

or speed meter, or both; a '"Pulsator," fig. 5, driven

by the engine or other apparatus, the speed of which

is to be controlled or measured ; and balance indicators

which show when the pulsator is revolving at a speed

corresponding to the position of a contactor in the

rheostat. The speed transmitter and meter is mounted
at the position from which control is to be effected which,

in the case of a ship, would be generally on the bridge.

One of the balance indicators is mounted in the engine

room in a convenient position ; the other, fig. u, is

mounted close to the transmitter or meter. The whole

system is connected together by means of suitable cables,

and is supplied from any available d.c. supply.

The diagram, fig. 7, shows the lay-out in the case of

a simple installation capable of mea?>uring and for

controlling at one position the speed of an engine or

other apparatus at a distance, but the arrangement

shown does not indicate in any way the limit of the

possibilities of the system. Arrangements can be made
to suit cases in which a large number of alternative

control or measuring positions is required, and the

system can also be arranged to indicate or signal the

direction of rotation of the engine or other apparatus.

The method of using the apparatus is as follows:—
For controlling, the transmitter is set to the desired

speed when, if the engine is not running at this speed,

the pointers of the balance indicators Avill deflect to

either " reduce " or to " increase " speed, depending

on the nature of the order. The engineer must altei-

the .speed of the engine accordingly until tlie pointer of

his indicator shows balance, when the indicator at the

control station will also show balance, and the operator

will know that the order is obeyed. To measure speed,

the dial of the meter is m.oved until the indicator is

balanced. The speed can then be read off the dial of

the meter against the fixed fiducial mark or pointer.

(To he concluded.)
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OBSCURE DEFECTS IN MOUSE FITTINGS

AND SOME UNUSUAL REMEDIES.

Bt "VOLTMAN

The electrical troubles of the ordinary liouseLoKlui- with

regard to his lighting fittings generally prove on in-

vestigation to be what might be termed " obscure but

minor faults." They are the little things that one would

least suspect, and if one could go straight to them, one

would save time, worry, and expense. When one gets

a reputation amongst one's acquaintances as a dabbler

in the electric arts one is liable to get all sorts of queer

commissions to investigate faults which have nonplussed

the local self-styled " electrician," who, one imagines,

is really more in his element amongst gramophones ami

cycle accessories than in scenting out an elusive bad

contact or using a galvanometer or test set.

One rather interesting case of the kind the writer

investigated some little time ago. The centre light

over a friend's billiard table was definitely " out,'' and
holding up play. The local man had been called in,

and as might be expected promptly diagnosed the trouble

as a burnt-out lamp, but as a new lamp failed to func-

tion, the matter was held over to examine the fittings,

and if need be re-wire them. The fuse on the three

lights had meanwhile been found to be intact. Actually

the fault proved to be a ludicrously simple one. At

the suggestion of the writer it was decided to unscrew

the cover of the ceiling rose. The cable ends, where

they came through the terminals to which tjie flexible

was connected, were found to be very much "alive."

The terminal screws were tight up, and apparently

firmly gripping the wires, but that was precisely the

trouble; they were not long enough to grip, and both

cable ends were, in fact, quite loose in the terminals.

LiK-kily a small bit of the wire had been brought through
the terminals and bent back. These ends were pushed

into tlie terminals with the point of a penknife blade,

and sufficient metal obtained to enable the screws to

get a firm grip, and contact was restored. Thus the

local man with his bag of tools and coil oi' cable was

done out of a job.

Another house lighting problem which had |)r<)vr(l

a my.stery to the household concerned was the case of .1

liall lamp which frequently switched itself on. How
lunch current had been wasted was never known, but

it is certain tliat the lamp used to be alight in the

daytime continuously for hours. Again tlie solution

of the mystery proved ridiculously sinqilf. Inquiry

indicated that when the light liad lieen found "on"
the switch seemed to be but i)artly " cm," and oidy

required a njere touch to put it " off." A ghince insi(h-

tlie switch showed at once what was wrcmg. The throw-
otf spring had broken, and tlie contact aim was quite
loose and had no positive off action. The application

of Sherlock Holmes's methods of dcdmtion infallibly

showed that anyone putting on an overcoat or even
brushing past would probably lightly and unconsciously
touch the switch knob and close the circuit. An I'fl'.cient

substitute f(U- .-i new s|irinLr was soon found l)y tutting
a bit of rubber from an old motor tire tube. This was
jsacked under the contact arm and provided ample ten-

sion. The "repair" has stood for three year-;, and
may last indefinitely.

Obscure faults in lampholders are another snurce of

worry to the non-technieal householder. Here, again,
it is nearly always a bad contact that causes trouble.

The writer has " faked " two or three cases where lamps
would aggravatingly light sometimes and not at other
times, due to one or both of the spring plungers in the
holder sticking. Arcing takes place and, of course,
^ood contact soon disappears. A quite practical dodge
of the writer's in such cases is to put a touch of solder
on the lamp contacts so that firmer pressure is obtained
against the plungers, which generally have a little

"spring " left. ))ut not much.

New lamps, owing, it would seem, to incorrect fitting

of the cap, not infrequently fail to make contact even

when the holder is in perfectl}- good order. The touch

of solder treatment on the contact plates will quickly

|put this defect right and enable the lamp to be used.

AN EMERGENCY EXTRACTION PUMP FOR
A CONDENSER.

By W. N. Y. king, A.tJ.C.l., A.M.l.E.E.

'I'hic reliability of the steam turbine has been so proveil

tluit M sujiply of power can be depended on continuously

for rommereial j>ur]>oses from two or tliree generating

sets. Sometimes one set only is considered sufficient

equipment to rely on for a jirivate plant. In view of

the fact that several such jilants are in operation, many
engineers are keenly interested in reducing any chance

of failure to a minimum. The auxiliary plant is an
important factor in this connection, principally as re-

gards the condenser. While a steam turbine can operate

successfully exhausting to atmo.sphere when the con-

denser fails, the boiler plant may, and very probably
will, not have sufficient capacity to meet the extra

demand for steam; especially with the class of fuel

whirli lias been and is jikelv to be obtainable for' some

lOMKIIIIHNt'Y I'UMl'IXi; I'l.AX'l'.

time now. It may iKiiqieii, llieii. th.-il the full load can-

not be maintainecl for lout;-, and in addition the cost

of the extra steam required will be about 50 per cent.

more. Therefore, in case of a failure involving the

closing down of a condenser, any temporarj- means of

:i\.ii(ling these consequences will prove a valuable asset.

One example of this occurred in the case of a 1,500-kW
tui'bine on the failure of a condensate extraction pump
of the centrifugal type, runiiiiis>: at 1,420 r.p.m. The
pump cover was fractured .•uid the vacuum grailuallv

failed during a period of aliout I.") minutes, allow-

ing time for another machine to be run up on load

before turning on to atmospliere. Thei'e lieing no
spare extraction ptniip, a temporary arrangement was

made to enable the condenser to work by coupling a

centrifugal water pump of tlie ordinary type to the

condenser outlet, and driving it by means of a 20-h.p.

motor and belt. The actual power required would have

been met by a smaller motor, but the most readily

available machine was made use of. The arrangement,

illustrated in the accompanying sketch, proved
thoroughly satisfactory, the whole condensate being

dealt with, and full vacuum maintained, 28 in. to 29 in.,

in spite of the fact that the pump was of a different type

to that designed foi- the purjiose. Kepairs to the frac-

tured pump were then carried out at convenience.
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JOINT ELECTRICITY AUTHORITIES.

(^Concluded from page 034.)

London Electriciti- Joint Committkr 1920 (Ltd.).

The London Electricity Joint Couunittcc i92U, (Ltd.), in

submitting a sclieme for tlie coustitutidu of a Joint Electricity

Authority, does so under the foUowiny reservations :

—

The Joint Committee is not sati.shed that the district, as

provisionally determined by the Electricity Commissioners, is

,the best and most economical that could be devised for the

supply of the London area. This, being the case, in adopting

the technical scheme prepared by the Engmeering Committee
appointed by the London County Council,, the local authorities

and the Joint Committee,"" it adopts it as the best scheme
for the district so provisionally determined as a whole, and
not necessarily the best scheme tor an altered Loudon area.

In certain circumstances it might be necessary to modify
the district provisionally delimited by the Cfmiuiissioners,

but any modificaton -nould depend upon the extent to which
the local authority and company undertakers within the

district were prepared to join in a scheme for the establish-

ment of a Joint Electricity Authority and the extent of the

area covered by the undertakings which might so join.

The chairman and vice-chairman shall be appointed by the

authority, and may, but need not, be appointed members.
The members of the authority shall be appointed by the :

(a) London County Council, five; (6) City Corporation, one;
authori.sfd undertakers in the district, being local authorities,

(c) whether they have entered into an agreement with the

authority or not (one for every lUO million units sold by

the whole of such authorised undertakers within the district

during the year ending March 31st next preceding the ap-

pointment)
;

(d) who have entered into an agreement as

aforesaid (one for every 5U million units sold by the whole
of such authorised undertakers within the district during the

year ending March 31st next preceding the appointment)

;

authorised undertakers in the district (not being local autho-

rities), (e) whether they have entered into an agreement or

not (one for every lOU million units sold by the whole of

such authorised undertakers within the district during the

year ending March 31st next preceding the appointment)

;

(/) who have entered into an agreement as aforesaid (one for

every 50 million units sold by the whole of such authorised
undertakers within the district during the year ending March
31st next preceding the appointment)

; (g) local authorities

of areas in the district outside the County of London, from
whom any right to purchase any or part of an undertaking

'is transferred to the authority by this scheme, two; (h) railway
companies and large consumers (i-e., consuming not less than
250,000 units per annum), three.

Notwithstanding anything in the Act or in this scheme, the
authority shall not afford any supply of electrical energy to

any railway company during the continuance of any agree-

ment in force on the appointed day for the supply of elec-

trical energy to such railway company by any authorised
undertaker without the consent of such authorised undertaker.
Agreements to transfer to the Authority generating stations

and main transmission lines of authorised undertakers within
the district shall not apply to any part of the undertaking
of the MetropoUtan Electric Supply Co., Ltd., which is outside

the County of London, and is not subject to any right of

purchase by a local authority.

It shall not be obligatory on the Authority to supply elec-

tricity to any authorised undertakers who have not agreed
to transfer to the Authority theh generating stations and
main transmission lines within the district.

With regard to the financial proposals, as the law now
stands the Authority could presumably borrow money for

the purposes of carrying out the scheme on the security of

its undertaking, but further capital powers seem open to

doubt.
The remaining two schemes, submitted by the London

County Council and the Conference of Local Authorities Own-
ing Electricity TTndertakings in Greater London respectively,
have already been outlined in our pages (see Elec. Rev.,
Dec. 10th. 1920, p. 744; Mar. 18th, 1921, p. 3G3; and Feb. 11th,

1921, p. 169).

The Kent Electricity Are.\.

At a meeting at Gwydyr House (London headquarters of the
Electricity Commission) in July. 1920, a committee consisting
of the foUov.ing gentlemen : Messrs. E. O. Forster Brown.
E. E. Hoadley (Maidstone Corporation), H. B. Harvey (Kent
Electric Power Co., Chatham), J. A. Forde (Isle ofTlianet
Electric Tramways & Lighting Co.. Ltd., Broadstairs). A.
Raworth. and Thomas Hesketh, acting secretary (Folkestone
Electricity Supply Co., Ltd.). was appointed to survey the
present position and potential requirement of electricity

supply in the County of Kent (exclusive of the Ijondon area),

and to recommend a general policy of development. The
committee's report, which is dated November, 1920, has jui5t

been submitted to the Electricity Commissioners, and what
follows is an abstract of it.

Present Position.—Tlie bulk of the existing demand for and
supply of electricity in the district under consideration (.see

* Electricai, Review, Mar. ISth, 192L p. 363; Dec. fOth,

1920, p. 744.

lig. 1; the diameters of the circles arc jsroportional to the
electricity demands) are broadly for manufacturing purposes
in the western area and for lighting and colliery purposes in
the eastern area; while in the central area, which is mainly
confined to agriculture, electrical developments are practically
non-existent. The western manul'acturing area may br
defined as that lying approximately to the north-west of a
line drawn through Tunbridge Wells, Maidstone, Sittingbourue
and the coast. The eastern area lies approximately east of

a hue drawn a httle west of Whitstable, Canterbury, and
Folkestone. The only generating plant of which the committee
is aware in the central and agricultural area is one of 500 kW
at Ashford, belonging to the South-Eastern & Chatham Rail-
way, and one of 2-50 kW at Faversham.
The demand for electricity for manufacturing purposes in

the western area is a very rapidly increasing one, whereas
in the eastern area the lighting demand is increasing at a
more normal rate. It should be emphasised that in neither
area has the development of electricity supph' attained pro-
portions in any way comparable with the more highly in-

ilustrialised districts of Great Britain. The existing position
of affairs in the eastern area, however, is likely to be entirely
altered as the existing colliery undertakings in the south-east
Kent coalfield become fully developed, and when new col-

lieries are sunk in the undeveloped portion of the coalfield.

The development of this field, and the effect is will have in

creating conditions for the generation of electricity on a large
scale at a relatively low cost, will eventually therefore convert
an essentially lighting area into an intensified industrial one.
Another important factor which may in the future influence

the scope and direction of electrical development is the electri-

fication of the South-Eastern & -Chatham Railway. The
materialisation of this project might influence general electri-

cal development not only in the western and eastei-n areas.
Ijut also in the intervening agricultural area; altogether apart

Pig. 1.—County of Kent Electricity Supply District.

from the possible construction, at some future date, of the

Channel Tunnel.
The existing arrangements are not adequate to deal with

the future requirements of the district, which should be con-

trolled by one Joint Electricity Authority, although in the

first instance there will probably be two independent areas

of supply, situate in east and west Kent respectively. As
development matures, however, it may become desirable to

link up these two areas and form one entity.

Westem Area.—Up to the end of 1919, the actual demand
on the stations of this area has been in the neighbourhood of

0,4.58 kW, whereas the demand for 1923 may approximate to

15,120 kW'; when the S.E. & C. Railway has been electrified,

however, the demand may reach 27,420 kW. The total

generating plant in the area approximates to 15,725 k\V,

and the amount of 3-phase 50-cycle plant included in this

figure totals approximately 12,220 kW, of which a considerable

proportion is of modern efficiency.

Ignoring for the moment the financial side of the matter, it

would appear desirable to consider whether as a preliminary

step the Maidstone and Chatham generating .stations should

be linked up to form the nucleus of an interlinking system

for the western area, which might gi-adually be developed

from this basis.

Eastern Area.—The major portion of the electricity in this

area will probably in the future be consumed at the collieries

and generated by means of coal produced from them. Even
at the present incipient stage of development of the coalfield,

the generating plant installed or provided for at the various

collieries furnishes an important percentage of the total

generating plant in the district.

Apart from financial considerations, a preliminary survey

indicates that considerable benefits might accrue if the four

existing collieries were linked up, and also connected with

some of the more important towns in their vicinity, such as

Dover. Canterbury, and Folkestone. The effect of this linking

up, with the benefits of improwd load factor and increased

stand-by plant to which it would give ri,se. would probably
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go a long way towards meeting any increased demand, not
only from the existing collieries, but also from the towns
interlinked with them, lor some time to come.
The conditions ol electi-icity suppl\ m the final stage ol

the development ol the coallield would be entirely ditierent.

Dm'ing this stage it is anticipated that a considerable pro-

portion of the output of the coallield would be made into coke
and employed in conjunction with iron and steel works on
the spot, ihis development would give rise to various secon-

dary products of coal such as waste heat, waste gas, coke
breeze, and washery sludge, produced in large quantities in

the neighbourhood ol tidal waters which could be utiUsed

for condensing purposes. By these means electricity could
be produced on a large scale at a relatively low cost. The
ultimate peak load ol all the collieries may then amount to

oU.Oiit) k\\ ; and in addition the accessory works, towns, and
factories connected with the system would have to be provided
for.

Electrification of S.E. £ C. Railway.—The S.E. & G. Rail-

way has a scheme prepared for the electrification of the lines

to Chatham and Tollbridge, and the committee believes that,

in the not far future, electrical operation of the main and
Kent coast lines will be considereil. Ihe load factor of the
railway demand will be excellent, and there is no doubt that

if it is found practicable to supply both the rail'nay and other

demands from the same source, the advantages to the com-
munity will be considerable.
There are, however, certain difficulties in the way of attain-

ment of this admittedly desirable arrangement which have
been pointed out by Mr. Kaworth, namely, that " the

whole of the modern three-phase plant at present existing

within the district is designed for the geuei'ation of energy
at 50 cycles. If rotary converters are used, owing to the
impossibiUty of obtaining a 5U-cycle machine to produce d.c
at l.-DlKJ volts, it will be necessary to employ 7.50-volt machines
arranged in pairs and connected in s<'ries, an obviously costly

and complicated arrangement. In this connection evidence
is available which appears to justify the following conclusions :

(1) That the cost of d.c. at l.oOU volts, if obtained through
.50-cycle motor generators, \\ould be some 15 per cent, higher
than if obtained through iD-cycle rotary converters. (•2) That
50-cycle rotary converters are not sufficiently reliable for rail-

way operating purposes."
Finance.—The Committee emphasises the fact that finance

is the dominating factor. Before any scheme is entered upon
it will be necessary to know where the monc.> *= ^.jming

from, and upon that information it will be provided, and in

the absence of that information the committee did not feel

justified in attempting to do more than indicate the general
lines upon which development might proceed.

Cduchisions.—Summarised, the cuuclusions arrived at are

as follows : (1) The district under review is at present inade-
quately suppUed with electricity, and insufficiently organised

in view of modern developments. That there is an urgent
call for some form of control to be set up to supervise and
mould the individual undertakings into a well organised whole,

in order that full advantage may be taken of future develop-

ments. ('2) To enable this to be done a Joint Electricity Au-
thority should be set up forthwith for the district. (3) To
commence with, the district should be divided into two main
suiiply areas, viz., the western area and the eastern area,

with the ultimate aim in view of their liecoming interlinked

iiiul forming one complete wliole as far as transmission is

concerned. |4) The most promising line of development at

the present moment would take the form of interlinking the
be.st of the three-phase stations. (5) If any organisation is to

l)c set up to deal with the matter, it is important it .should

be formed at an early date, and (G) it .should be left to the

.Toint Electricity Authority to decide upon what periodicity

the district as a whole should ultimately be developed.

An appendix to the report contains, amongst others, the

following figmes :
—

Westorn Eastern Ool- Private
area. area, lieries. plant. Totals.

Maximum demanil, 1919, kW .. = fi,45-« •i.T.S.i 1.4?^; 95.5 is.ffll

Estimated demand. 1923, kW .. =13,120 J.mK) 7..';f0 a.S^O 3n,fi90

Existing plant. 6W . . . . = 1S,72S 9,178 6 Oln 2,620 S-J..';23

Existing .S-phase ."iOcyclp nlant, kW= 12.220 2,600 •=,"00 — 19 820
3-phase plant on order, k\V . . = — 3,250 6,000 ? 8,260

The p<issible demand for the S.E. & C. Railway electrifica-

tion may be in the western area 1'2.300 kW and in the
ea.stern area ]3.'200 kW.

'llie Blecti'icity Commissioners have not yet come to any
decision on the contents of the report.

The Swedish Electric Works.—Tbe renort of the A. B.
Elektraverkeo states that tbe general industrial depression
atlected the company's manufacturing branches in 1920. More-
over, German competition based upon exchange dumping
hampered the company's activity. Restrictions in working
had to be made on a large scale in the second half or the
year, and the unfavourable results were also prejudiced by
a lock-out and the introdui-tion of the eight-hour day. The
accounts show a loss of 311.0tX) kroner, as against net profits

of .557,000 kroner in 1919. when no dividend was paid, .\fter

extinguishing the loss by the absorption of most of the balance
of 318.000 kroner brought forward, the sum of 7.000 kroner
was carried to the accounts lor 1921.

MULTI-PART TARIFFS.

MEMoli.\.NLlU.\I FOli TBE ELECTRlCITi COMMISSIO.N.

I.N Xov'ember, 1920, the Electricity Commissioners received as

a deputation the Joint Committee of the British Electrical

Development Association (inc.), which was appointed to deal

with tarills and methods of cliarging tor electricity supply in

relation to proposed legislation; they indicated their willing-

ness to consider any fm'ther statement of the case presented

by the Committee, and asked for examples showing the opera-

tion of tarilis of the class which the deputation had in mind.
-As a result of further deliberations by the Committee the

memorandum abstracted below was submitted to the Electri-

city Commissioners, together wuii examples of muiti-part

tarift's in practice, namely, that at (inmsDy, the floor space

.system at l>undee. and the rateable value systems at Glou-

cester, ISorwii'h and Ilford (London).

Ihe main object of the deputation was to ask that it should

be made lawful for the Commissioners to grant requests from
electricity suppliers for powers to enforce, in any particular

distribution area or part thereof and with regard to any class

or. classes of consumers, systems of charging for supply which
should secure to the suppliers payments or subscriptions suffi-

cient to recoup them for the expense of being " ready to

supply " and, in addition to such subscriptions, to charge for

the energy actually used by the consumers as metered or other-

wise computed, in order to eftect this object the following

draft clause was submitted as suitable for insertion in the

Electricity (Supply) (No. 2) Bill:—
" Notwithstanding anything contained in any Act or Order

confirmed by or having the eftect of an Act, it shall he lawful

for any undertakers on the application of such undertakers for

any private purposes and any public purposes other than the

hghtmg of any street, to charge by any method approved by

the Electricity Commissioners for any particular area or class

of consumers and any such method may authorise a periodical

charge in addition to or in lieu of a charge for the energy

supplied to him."
Ihe systems of charging contemplated are generally referred

to as two-part or multi-part tariffs, and are already in fairly

extensive use (by agreement with consumers) for power and
also for business and domestic suppUes.

The advantages of this method of charging are :
—

(a) To the Supplier.—A guaranteed letm-n from each con-

sumer on account of the costs incurred in being ready to supply

him, &c. ; such return being secured hrespectively of the

amount of electricity used and also if for any reason no elec-

tricity is used. The" ability to offer to consumers electricity at

an average rate per kWh which diminishes as the load factor

increases and in diminishing may be made to follow closely

the characteristic of the cm-ve of the cost of supply in relation

to load and other factors in any given undertaking; and a

relief from the risk of energy being used from a lower rated

cii-cuit for purposes which are chargeable at a higher rate. In

effect, a tarift' with which, if suitable values are chosen for the

fixed and running charges, encouragement is offered to the

consumer to use appliances and methods which tend to increase

the efficiency of generation and distribution {i.e., to lower

costs).

(b) To the Consumer.—A supply of energy for all purposes

through one meter at a single rate per unit. The ability to

use apparatus of any kind on any part or circuit of the instal-

lation, -subject only to its capacity, and without regard to vary-

ing charges: simplification of wiring; and freedom t-o use stan-

dard and interchangeable plugs and sockets for all purposes,

within limits of capacity. Reduced cost of accidental waste or

occasional abnormal use. Some control over average rates pax-

able, and ability to lower it by arranging the use of the supply

so as to improve the conditions of the suppUers; and in the

case of a small user, knowledge in advance of the principal

item of the account for supply.

(c) To the industry generally.—Encouragement to extend tbe

general use of electricity, increased demand for apparatus and
installation work, and simplification of methods.
The consumer automatically secures the service on a falling

curve of average price which, to a great extent, coincides with

the falling curve of the cost of supply. Other public utilities

charge for service on a similar basis, and as in the cast' of

water supply and tele]ihone service the most eiiuitable arrange-

ment lies in collecting annual amounts from the consumers in

relation to the " rate of use " and, in addition, making some
further cliarge based upon then- actual use of the <Himinodity or

service in question. Charges can in this wav be m.ide equit-

able to all.

Miniminn Charge.—.Although large increases in the cliarge

l)er kW'li have been necessary in recent years, yet the small

consumer has really secured an advant.ige, his expenditure

upon " electricity service " being actuallv reduced in certain

cases. Until recently the consumer was li:ib!e to pay a mini-

mum charge, generally equivalent to 80 kWh per vear at 8d.

per kWh. or £2 13s. 4d. In connection with maximum-price
revision this has been altered generally to 2 quarters X 15

kWh X maximum price; 2 quarters X 10 kWh X maximum
price: or 50 kWh per year at. for example. Is. jier k\Yh^ onlv

i'2 10s.. so that a .50 per cent, increase on the nite per kWh
results in tbe guaranteed minimum revenue from the consumer
fallmg £2 10s./ £2. 13s. 4d. = about 6 i>er cent.
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Presumably the object of reducing the mmimum nutnber of

kWli tu be used or paid tor from toU to 5U (37 per cent.) is to

allow the consumer a concession in view of the increased

efficiency of the modern lamp. The result is to benetit the
small consumer who had become a source of loss {i.e., expense
to all the consumers as a body) before the change; it in no way
helps the consumer whose use exceeds the mmimum. and it

renders the position of the supply undertakmg more difficult.

In the multi-part tariff's under consideration, the annual fixed

charge is in the nature of a minimum payment, but does not
cover any supply of energy, and merely to increase the mini-
mum charges at present in force would not meet the require-

ments so well, and would only accentuate the disadvantages
always attachmg to such miuimum demands.
* There is little doubt that unification schemes for large areas
would lead the public to demand more unifoiinity of the charge
than exists to-day, and to satisfy such a demand might con-
ceivably lead to an increase in charges near the centres of

generation for the benefit of the more remot« parts of the dis-

teicts. It is contended that, so far as concerns the domestic
load at least, multi-part systems of charging would help to

overcome this difficulty. Consumers could be made to under-
stand that the rates of a fixed charge or annual subscription
must vary considerably m relation to distance along the distri-

buting hues, the density of local loading. &c., whilst the run-
ning rate per kWh could be made uniform or nearly so over
the whole area.

The potential domestic demand in this country is very large

indeed. Even at present, and with the main heating of the
house carried out by means of raw fuel, the use of electricity

for hghting. for cooking, for occasional heating, and for

mechanical appliances in the house may well call for from ten
to fifteen times as much electricity as the lighting only, say,

2,0(K) to 3,000 kWh per home per annum as a moderate estimate
against 200 for lighting only.

" Cheap and abundant supplies of electricity " have been put
forward as the working ideal for industry, and as one of the
most essential features of future prosperity. Within limits the
statement is correct; in the majority of businesses, however,
the expenditure upon electricity for light, power, or even heat
ranks amongst the smallest of their outgoings.
Many machines and labour-saving devices now in use could

never have been invented but for the ability to employ electri-

city in operating them. For some purposes also the cost of the
electrical energy employed is so small compared with the value
of the article produced, or with the incidental savings secured,
that any reduction in the charges for supply is of no parti-

cular moment.
So far as concerns the country as a whole, it would appear

more urgent for the supplies of electricity to be " abundant."
i.e.. obtainable everywhere, than to be " cheap." and they
must become abundant (widely distributed) before thev can
become " cheap." The maintenance of the flat rate method of

charging and the restriction of maximum prices is responsible
for delay in extension and for the refusal of business in many
districts. Complaints of inability tn obtain electricity are at
present more prevalent than complaints relating to the prices
charged.

CORRESPONDENCE.
Letters receii-ed by us after 5 P.M. ON Tuesday ran/iot appear until

the following week. Correspondent.'^ s/imi/i/ forward their communi-
eatiom at the earliest possible moment. Xo letter rati be published
vnless iiv hare the leriter's name and, address in our possession..

Wear of Rotary=Converter Slip Rings.

The machines to which I refer are of the following capacity :

500 kW, 240 volts, d.c, the a.c. supply being O-phase, 40
cycles, and the speed 800 r.p.m.
On each slip ring there are three tapping points, and we

have found that the parts of the rings near these points
become apparently high, whilst the parts between become
low. The brushes used are " Metite," and the metal of the
ring is of a copper bronze colour. Lubrication is effected
by an oil swab lightly touching each ring.

Is it possible that the metal of the ring is transferred to
the brush and vice versa, depending on the direction of the
current, which will clearly go through three complete cycles
during each revolution?
We find that an average run of 2,000 hours is about the

maximum that can be obtained before a regrinding of the
rings becomes necessary. Perhaps some other reader can
elucidate this matter.

Kooeaf.
Mail Wih, 1921.

Variable=speed a.c. Motors.

We are very much interested in the lecture by Dr. S. P.
Smith, reported in your issue of Mav fith. and although it
is poRsiblv not quite fair to criticise Dr. Smith in the absence
of an absolutely complete renort of his remarks, it would
seem from your abstract as if he cannot be entirelv acquitted
of paying more attention to work done on the Continent than
to that done in this country.

It is true he refera to Mr. Creedy's method of varying the

speed of the polyphase induction motor, but he makes no
reference to the variable single-phase commutator motor,
developed by him. which has been on sale by us in this

country for the past six years. These have been fully de-

scribed in the Press on numerous occasions, and notably an
abstract from a paper read before the Association of Super-
vising Electricians on April iJth. 1918, appeared in your
columns and in the remainder of the technical Press.
We must all admu-e the work of Mr. LI. B. Atkinson, but

it is far from true that his conceptions have been developed
not in this country but in Germany.
A very large number of these motors are running, some

of which have been in operation for many years.

Pooley & Austin.
London.
May lW.h, 1921.

The Grading of Mains Engineers.

It seems strange that no one has followed up the pertinent
remarks of your correspondent " N. B." in your issue of
April 22nd. for he really voices one of the anomalies of station
work. Why should a mains superintendent get more pay
than a charge engineer? One can answer that it is customary.
But these are days when ancient customs are going by the
board one after the other, and this particular custom will not
really ^and close analysis. The minimum necessary technical
knowledge and practical experience are very considerably less

to make a passable mains superintendent than a pa,^sable

charge engineer. Against this must be set the fact that a
mains superintendent is head of a department, and should
have a certain amount more managerial and business respon-
sibility, though in municipal stations this is not really a lot.

On the other hand, the charge engineer has to possess certain
physical and mental qualities in a considerably higher degree
than the mains superintendent, and these qualities are pro-
bably rarer than the modicum of business ability set off

against them. In close on 20 years of station experience I

have come across over a dozen cases of men having to give
up charge engineers' jobs because of the physical, mental, and
nervous strain ; yet the same men were almost invariably
able to stand other branches of station work, and I cannot
recall a single case of men in other positions having to seek
a change. I can count up also a very large number of men
with far less responsible po.sitions in charge of running plant,

from switchboard attendants to stokers, who were unable to
" stick it," and it is recorded of the late Andrew Carnegie
that as a youth he had a nervous collapse and had to give up
his job through being put in charge of a boiler for heating
a building.

If we take a hypothetical test case. I maintain that an
intelligent clerk or layman, given a year's diligent work at

a technical school and six months' practical experience, would
make a better show as a mains superintendent than a similar
man with two vears' technical training and a year's practical

experience would as a charge engineer, having the unrelieved
responsibility for eight hours on end of engine.', boilers,

generators, switchboard, steam, and water auxiliaries, flues,

fans, steam and water mains. &c.
I don't wish to detract from a mains superintendent's

responsibilities: I have experienced the delights of turning out
in a blinding storm at midnight with six inches of snow on
the eround to trv to locate a fault. I have also experienced
considerable displays of fireworks on various switchboards,
and honestly rather enjoyed the excitement of them as a rule.

But a case of water hammer in a steam main at 4 a.m.. a
series of terrific unaccountable bangs that fairly shook the
buildinc left me in a cold sweat for a month, as did also

n breakdown of a pump (while the only other one was under
repair) at the peak of a heavy load, with a bank of boilers

all steaming their hardest.

But supposing, in deference to ancient custom, we concede
the main'! superintendent one grade above the charge en-
gineer. Bv what freak of the maddest reasoning ran we pl.nce

him in the same grade as the station superintendent, as the

E.P.E..^. schedule doe.'s'' Tlie stntinn superintendent, whose
necessary technical qnalificatinns leave the mains superinten-
dent in the infants' class! The station superintendent, who
is responsible more than any man excent the chief, for " pro-

ducing cheaply." whose business abilities must be of a very
high order to trace out the ehisive B.th.u.'a through their

mnny rnmificatinns. and account for all of them !

The station superintendent and the charge engineers are
really the key men of the electricity supplv industrv: without
them any .station will eventuallv stop: with them it can run
almost indefinitely. Why. therefore, are thev both so sliahted

in the E.P.E..^. schedule?—the one himped in with the mains
superintendent, and the other placed at the bottom of the
list (for those sn-ades from 8a to IHb are mere camouflage,
no one is officiallv graded in them that T have been able to

find out yet) with evprv Tom. Dick, and Harry in or about
the station ranking with or over him ! The explanation T

have heard (I am open to correction on it) is that the schedule
sub-committee was composed of three chief assistants and
one mains man. 'Tis an ancient axiom of our race that
" God helps those who help themselves," and that lonelv

but highly efficient representative of the mains department
certainly got his ample fist well into the mess of pottage
while it was being handed round.
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It is a striking comment on the chastening eii'ects of much
shift work on the human .«;ystem that, with the lonely excep-
tion of " N. B.," the chiirge engineers have accepted with
humble and contrite hearts what the mains department has
been pleased to give them.

P. S.
May 10th. 1921.

The Speed of lilectric Motors as a National Problem.

The electric motor should be the prime mover for all in-
dustries, having the advantages of simplicity, safety, silence,
and absence of offensive exhaust, among many others.

Electricity supply will become available in every part of the
country when transmission is permitted with high-pressure
overhead lines, as in Canada.
A large number of electric motors will be needed to make

the factories they are required for efficient, whether placed in
rural areas or in great and, too often, slummy towns. The
capital required for the.se electric motors is a serious matter,
audit is a clear proposition that, given the same durability,
efficiency, and workmanship, the lowest first cost is the correct
one.
The electric motor as a non-reciprocating prime mover is

capable of rotating at high speed with no mechanical or elec-
trical drawbacks ; vide the generators of turbo sets.

Petrol-driven prime movers, with many delicate recipro-
cating parts, run at as high speed as the average electric
motor, and in many cases at twice the speed.
The advertising paees of a leading mechanical engineering

journal give the following machines that require driving :

Pumps, cranes, fans, grinders, blowers, rolling mills, centri-
fugal.?, conveyors, mixers. lathes and machine tools, wood-
working machinery, presses, vacuum plant, drills, out of
which only one or two demand a low-speed mover.
Why then has the idea of low sneed cot standardised in the

purchasing side of the electrical industry, and why does th«
electrical engineer of to-day permit his customer to specify
low-speed machines?
The explanation often given is that the motor is to drive a,

line shaft, and this must not run above 160 r.n.m. Possibly
the electrical engineer comes too late on the field to see that
the shaft runs at 400 to .500 r.p.m., with corresponding saving
in cost, weight, and maintenance.
Take wood-working machinery, where high-speed tools can

alone secure perfect results; there are many instances where
motors of 600 or SOO r.p.m. nre being used to drive machines
running at from .3.000 to 5 OOO r.p.m.. with intermediate shafts
and corresponding want of efficiency.

The spread of polynhase supplies 'las tended to accustom
Huvers to speeds of the order of L.'iOO to l.fiOO r.p.m., even
in large-sized motors, and that is to the good.
The object of this letter is to mish forward the pra'-tical point

that too much monev is heinc laid out on low-!;peed motors to

the detriment of the general purchasing power of electric

motors and corisequent spread of the demand for electric power
which inevitablv means more cables, switches fuses, starters,

conduit, electricity, work, and many other advantages to the
electrical industry.

Justus Eck.
Southall.

May -\lyfh. 1921.

The Maintenance of Intercommunication Telephones.

Wp noted with interest the letter of Mr. G. Theobald, of

the R.E. Co.. in your last is.sue. We have, since our com-
pany's formation, carried out work of this de.scription. and
we have no hesitation in saying that we have always given
our clients every satisfaction. Anv telephone installntion

overhauls which we undertake we always guarantee, and we
also specialise in any comnlicated electrical .systems not within
the scone of the average electrical contractor.
We beg to state that our staff of expert teVnhonp emineers

is always at the service of all contractors—and Mr. Theobald.

W. E. Weekes & Co.
Tjondon. Chas. H. Clark.
May Uih. 1921.

TTo avoid confusion, we mav mention thnt thp initials
" B.F.. Co." here denote the Balding Electric Co.

—

Eds. Ei.rc.

Rev.]

The Wiring of Ferro=concrete Factories.

Tn mv previous letter on this subject T .said th.nt as a rfsuU
of considerable exnericnce in wiring ferro-concretc factories. T
had found the screwed steel conduit svstem to be the most suit-

able for this class of buildinf'. Opinions since aired on the
subject seem to favour the C.T.S. cable .system. Tn designing
a ferro-concrete bnilding T take it that everything that goes
into its enninment should also he as nenrlv fir?nroof as the
structure itself. In classifving wiring .svstems. T should cer-

tainlv place nnlv those having a non-comf)iistible outer cover-
inf in the fireproof categorv.

Tn voiir current issue. Mr. .A. C. Purdav quotes me as sav-

ing that in Vancouver the only svstem recognised as coming
up to the renuirements of the modern firenroof building is the
screwed steel conduit svstem. Thin is quite correct, and the
City of Vancouver is exceptionally advanced electrically, and

probably contains more buildings of this class than any city
of a .similar size in the British Empire.
Regarding ferro-concrete factories especially, the selection of

the wiring installation depends largely upon v\hether the sys-
tem is embedded in the concrete during building construction
or run on the surface of the completed structure. Taking the
former case as being more up to date, all the tedious cutting,
chasing, and plugging of ceilings and walls, so common in
English practice, is obviated.

I believe I am right in saying that there is no other con-
cealed syistem of wiring that so lends itself to subsequent
examination and repair as that of screwed steel conduit, it

being possible to draw the wires out or in at any time with-
out the slightest interference or damage to the finish of the
building. Also with the additional protection of the concrete,
it is as fireproof as it is possible to make electrical work, and
will remain so as long as the building stands. In concluding.
I may state that the Admiralty specifies screwed steel conduit
wherever there is a particular danger from fire, and in addi-
tion uses it almost exclusively for the permanent general
wiring throughout H.M. Dockyards.

P. Davis,
Portsmouth.
May 16th. 1921.

Cables for Hot Situations.

I .should be very pleased to give " R. A. H." my idea of the
ideal cable for use in situations where the temperature is nor-
mally 105 deg. P. and sometimes exceeds that value. I was
recently wiring a rag-drving room, and not being aware of the
amount of heat required for the drving process, in accordance
with orders I carried out the job with V.I.R. cable in conduit.
Only 14 days elapsed before I was called in to replace fuses,

which persisted in blowing; on making a strict inspection I
discovered that the insulation was literally as dry as sticks,

and in nlaces had completely left the conductors. I was then
confronted with the problem of findinr a suitable class of cable
which would withstand the heat. What was required was a
cable the condition of the insulation of which could easily be
ascertained, also which had a protective covering; the onlv
cable which fulfils these conditions is C.T.R. Eventuallv I
rewired the dryincr room with C.T.S. . which I found stood up
to the heat exceedinuly well: one verv good point about it is

that, on. examining the condition of the outer rubber sheath-
ins, the condition of the inner insulation can easily be ascer-

tained. I should be plea.sed to hear of anv other cable which
is suitable for high temneratures. Mechanically enclosed
cables are, to my idea, retainers of heat.

Two Phase.
A/rew IRf /! , 1 921

.

Conservative Methods.

Surelv it is time that a strong protest was made against th«

nerfectly idiotic method of packing accumulator plates adopted
by certain well-known manufacturers. The plates are sent out
immovablv wedged into unbreakable crates by means of

wooden distance pieces which nowhere project beyond the

battery plates, and so are impos.sible to seize. Two strong

battens are then jammed across the row of plates from side

to side of the crate, to which thev are fastened by huge nails

driven throush from the outside into their ends.
Tf these crates are as valuable as the makers would have us

believe, why are thev so packed that the average man con-

cludes that nothing hut force without stint will unpack them?
Tf thev are not reallv vnluable. why is such a preposterous
nrice put noon them? On my desk ns T write is an account
for over £50 for the cases of a .small .50-volt battery.

Cnn nnvone tell us of a maker who has heard of such
mechanical aids as screws and bolts and nuts, and who uses

them on his packing casps? T have orders waiting for that

maker, but no more for the wild men of the nail ase.

Twice Shy.
May 13th. 1921.

F,lectrlc3l Dork Fqnlnmenf.—A dry dock of the Tietjen

nnd T.ang Drv Docks Co.. at Hoboken. New .Tersev. which
h.is been in operation since 1900, has been recently fitted with
n comnlete sy.stem of electrically controlled mimps and motors.

TTip dock consists of sections having a total overall 'encth.

including o'ltrisjgers of 46fi ft. The new pnmning equipment
consists of ten 1S-in. vertical-.shaft sinele-hottom suction

pumns. One of the^e pumps is nlaced in the centre com-

partment '^f each wing of epph of the five sections: 12-in.

cast-iron nipes are connected from the bottom of each pumn
and tcrm'-^ntp at the tn'o end fomnartments in the same
section. Twelve-inch -"alve^ arp installed in Hiese h'^'os^ and
the stems are pxt°nded to the decks of the wings Eighteen-

inch gate B"<\ check valves are placed in dischnrgp lines.

'Ml suction lines are terminated bv foot valves whic^i bring

the suctions +o within ."^ in. of the bottom of the dock. The
plpctrical equipment consists of tpp vertical snuirrpl-cace tyne

SRO r.p.m. constant =need induction motors, desicned for

7.5 h.n. capacity in 1,50-h.p. frames and for use on 2.400-volt.

two-phase. 60 cycle alternating current circuits. The motorf

are coupled bv means of flexible couplings to the shafts of

the punjps.

—

Journal of Commerce.
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THE TEMPERATURE LIMITS OF LARGE
ALTERNATORS.

DiscossiON AT Liverpool.

Members of the Liverpool Sob-Cektre of the North-Western
Centre of the Inshtdtion of Electbical Engineers, discussed

Mr. G. A. Juhlin's paper ou the above subject, which was
abstracted in our issues of February 4th and llth, on February
28th, when Mr. Hollingsworth remarked that in connection

with electric generating plant, they should try and further

any proposition leading towards reduced capital cost and
increased efficiency, provided it was not at the sacrifice of

rehability. That was the crux of the question; were they

gomg to sacrifice anything in the du'ection of i-ehabihty by
adopting the proposals put forward by the author? Experi-

ence with alternators had been generally satisfactory during
recent years, and unless a very great advantage was to be
obtained it was not advisable to make any great change in

the design or construction of such plant. A machine the

speaker had control of (one manufactured by Messrs. Dick
Kerr, of Preston, and of which Mr. JuhUn was the designer)

had been the cause of sleepless nights owing to a " hot spot
"

on the top of the yoke. It was not an easy matter to ascertain

the correct temperature on such a surface, and the spot in

question seemed to get hotter every time they felt it. Not
to bis knowledge had the machine in question given any
trouble, and in all probability it was working at a higher
temperature than that which Mr. JuhUn was now advocating
such machines should be worked at. Engineers would not
disagree with the author's plea for the adoption of tempera-
ture detectors, in fact manufacturers had been backward in
that respect, for speaking as an operating engineer, he would
have welcomed anything of the sort years ago. In the case
of machines running at the same speed, " those with high
temperature rating are cheaper," but would that mean any
great decrease in capital cost? There would be a reduction
m material, but the labour costs would not be reduced very
much, and in any case would the reduced capital cost com-
pensate for the reduced reliability? The speaker could not
understand what Mr. Juhlin meant by " higher efficiencies
are obtainable "

; how did a decrease in copper mean increased
efficiency? " Larger units can be built at higher speeds,"
but with their present knowledge of the steam turbine that
was the limiting factor, and they could not deal with the
alternators without taking the turbines into consideration.
Mr. Juhlin was prepared to build alternators of considerably
greater capacity than at present at a speed of 3,000 r.p.m.,
but the speaker said he would not like to install one of more
than 8,000 kW at 3,000 r.p.m. ; therefore, he did not see that
any great claim could be made for higher alternator speeds
until Mr. Juhlin could get some of his brother engineers to
produce a reliable turbine.
Mr. F. J. Teago pointed out that the author proposed that

the limit of the ultimate temperature, as measured on the
conductors in the core, should be 160 deg. C The existing
rule was that, for mica, paper, and like material.?, the hmiting
ultimate temperature should be 12.5 deg. C. The latter figure,
then, would be measured on the end windings and not in the
slots, since the insulation in the slots was practically pure
mica. Now, in general, if the end windings were worked
at a total temperature of 125 deg. C, the windings in the
slots would be 160 deg. C. and perfectly safe, since micanite
tubes would withstand temperatures far in excess of anything
yet proposed. Since the end windings formed the weak spot,
and since 125 deg. C. measured there would rate the machine
as high as 160 deg. C. measured in the slots, why not use
the end windings as the point of reference? The end wind-
ings also had the advantage of accessibihty. In any case,
Mr. .Tuhlin's proposals were in no way revolutionary, because

^

existmg plant was operating round about his figures.
,1, Prof. E. W. Marchant asked Mr. Juhlin whether he had
fever measured the temperature rise of windings bv measurine
I. theh- increase in resistance by superimposing a " small
d.c? A scheme of that kind would be practicable. The
speaker sketched a Wheatstone bridge circuit which would
pnahle one to determine the increase in resistance of
the windings when hot. with the alternator running, which
would not be of very great value if thermo-couples were fitted,
hut if a machme was built without thermo-couples, and one
wanted to find the average temperature rise of the windings
it would be useful. With regard to thermal resistivity, ex-
periments on some insulating materials used on buried cables
showed that apparent! v. although the alteration w,ns not very
marked, there was a diminution in the resistivitv with increase
fif temnerature.
Mr. A. E. Malpas explained that the author's opening state-

ment pave 40 deg. as the limiting temner.iture rise generallv
ndoDted in this country, but on the Continent the speaker
had generally seen 45 deg. specified, and the difference of
s deg.. of course, cave the Continental makers an advantagem competition. To emplov a liberal number of embedded
temperature detectors would add to the cost of the machine,
aitbough the addition might not be very serious in the case

of really large apparatus. With regard to the type of indicat-

ing device, some years ago he used a thermo-couple instru-

ment by Le ChatieUer to measure the temperature of hot
gases, but found that the milhvoltmeter used in conjunction
therewith was so sensitive as to be seriously interfered
with by stray fields. There was no d.c. anywhere near the
instrument, but the conclusion come to was that atmospheric
disturbances caused a great deal of interference. It happened
to be very hot, dry, weather at the time, and it was conceivable
that atmospheric influence could at times have the same
effect in this country. For that reason, the resistance ther-
mometer would appear to offer a great advantage, more especi-
ally as the null method of measurement was more accurate
than any direct-reading method. In the case of large machines
of new design, it was highly desirable to provide embedded
temperature detectors, but whether the advantage to be gained
by fitting those devices to every large machine turned out
would justify their cost was open to some doubt. It must
not be lost sight of that their use would involve some danger,
since if the detectors did not happen to be placed at the spot
of maximum temperature, their readings might induce the
operator to overload his machine beyond the real danger point.

Mr. C. Rettie, referring to the electric propulsion of ships,

the conditions in which were totally different from anything
ashore, said that the sudden reversal of motors totalling

180,000 h.p. from full .speed ahead to full speed astern, and
also the possibility of the propellers rising out of the water
and sudden turning movements, demanded a safe temperature
limit for the machinery. In later .ships, as well as in the
New Mexico, a new instrument had hi^en installed for measur-
ing the field temperature.?, which showed the temperature of

the field conductor and depended for its operation on tho
change in resistance of a conductor with the change in its

temperature.* It really indicated electrical resistance, but in-

stead of a scale of resistance a scale graduated in degrees
Fahrenheit was used. The instrument was employed on the
alternator field only, no such instrument being necessary in
the field of the synchronous motor. He felt they were being
left behind in the development of the electric propulsion of
ships. Other countries were building ships of all kinds which
were being electrically driven, and were having every success.

LEGAL.

Dispute re Electrical Apprentices' Wages.

A wages dispute between Mr. E. E. Newbald. electrical engi-
neer, Sutton, Surrey, and the Electrical Trades Union was
amicably settled at the Sutton Pohce Court on May 12th.
Mr. Newbald's men and three apprentices, it was stated,

came out on strike because he declined to pay the apprentices
higher wages, and he applied to the Court for an order setting
aside or rescinding the indentures in consequence of the action
of the youths.
The parties, however, consulted in private, and Mr. C.

Doughty, counsel for Mr. Newbald. informed the Court of the
settlement. If the Court had made an order for the youths to
return to w-ork he feared they would not have done so,

with the result that they would have been sent to prison.
The settlement was this : The indentures of the three appren-
tics would be transferred to another employer, and Mr. New-
bald had agreed to carry on their wages until that transfer
took place, but not for longer than a month. The wages
agreed upon were slightly more than the indenture wages.
and the figure was fixed on pre-war wages with the addition
of war increases which had been given under the various
orders of the Industrial Courts. The last condition w-as that
the men in Mr. Newbald's employ should return to work at
once, and that the embargo placed on Mr. Newbald's activities

should be immediately removed.
Mr. G. W. H. Jones, M.P., for the Union, said the Union

was fighting for a principle which, he was glad to say,

had been recognised, and in order to get rid of the differences
the Union had agreed to concede half the amount.

Sir Ralph Forster, J.P. : What is the principle? These
boys are serving by indenture; a rate of pay is fixed and the
union comes along and says you must alter that rate. Is that
so?
Mr. Jones : Not quite. We say certain awards have been

made, and these boys are to benefit as a right to them.
Mr. DoDGHTY observed that that principle, although not

recognised by people not within trade unions, was estabhshed
to some extent during the war. but there was nothing to-day
to prevent employers paying any wages they thought fit. but
if they did they would have to combat the hostility of the

Hampton & Sons v. Monroe.

Mr. Edward Pollock, High Court Official Referee, on May
13th, continued the hearing of this action, which wa.i com-
menced on April 18th and adjourned on the 23rd for the evi.

dence of Mrs. Monroe, who was unable to attend owing tn

illness.

* Electrical Review, April 15th, 1921, p. 496.
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On the case being resumed, some further evidence chiefly of
a formal character was called, Mr. Pollock having in the mean-
time taken the testimony of Mrs. Monroe at her residence at
Chessington, she being still too unwell to attend the court.
Mr. Saville Percy Mokrell, costs clerk employed by the

plaintiff firm, gave evidence as to certain charges which had
been made in excess of the contract prices. He said there was
an amount of f105 charged, owing to increase of wages result-
ing from the advance in the scale upon which they had to pay,
and the calculations upon which he had arrived at that figure
were correct. That was upon two items only, ^64 in respect
of decorations and i41 in the sanitary and hot water trades.
In every case he had taken the figures out of the actual wages
sheets, and had rectified them in accordance with the new
wages prevailing.

In cross-examination, thes witness further explained the
method by which be had made his calculations. He said he
had the award and instructions from the head ofiice, and on the
basis of the award he worked out the increased cost by adding
12J per cent.

Mr. CoMPSTOK, K.C., for plaintiffs, said that the firm had
lost on two of the estimates and slightly gained on the others,
but on the whole it was less than it had expected.
In further cross-examination, witness, said that where the

name of Mrs. Monroe appeared it was a clerical error, as most
of the orders were in the name of Mr. Monroe.
The Official Referee, in the result, found that the husband

and nife were jointly hable, and gave judgment against both
for the sum of ^£4,800 with costs. He also gave fudcment for

the plaintiffs on a counterclaim set up by tha defendants with
costs.

Unatithorised Supply.

SuMMOXF-D for unlawfully connecting an electricity meter with
an electric line through which enersv was snpniied by the
Wall-isev Cornoration. without prvina forty-eicht hours' notice
of his intention ia do so. Prnncis Bisson. of Trnf.Tlg.nr Koad.
Eoremont. appeared before the m'igistrates at the Wallasev
Petty Sessions on May 11th. For the Ckjrporation it was stated

that as defendant did not pay for electricity which had been
supplied, the supply was cut off. Defendant afterwards paid
the bill and connected the wires himself. He pleaded that he
acted in ignorance. He was going to pay the bill when the
workman came to cut off the supply. He told the man that.
and he said that another man would be there in the afternoon
to put it on again. When the bill had been paid and the man
did not come, he connected the wires himself, as he had
done many times aboard ship. The chairman of the magis-
trates agreed that defendant had done what he had no right
to do. and ordered him to pay the cost of the summons.

Sedition Charge.

At the South-Western Police Court on Tuesday, Frederick
Newington. district secretary of the Wandsworth Branch of
the Electrical Trades Union, was summoned under Regula-
tion 19 of the Emergency Regulations for acting in a manner
Likely to cause disaffection among H.M. Forces. It appeared
that F. R. A. Freeman, a member of the E.T.U.. joined the
Defence Force, and was expelled by the branch " for conduct
contrary to the interests of the union," the resolution being
communicated to him by Newington. In defence it was
alleged that Freeman and another were expelled because a
strike was called, and instead of standing by their comrades
they joined the Defence Force. The case was adjourned till

June 2nd to enable the union to consider the reinstatement of

the men.

Butler v. Hamel.

At the Nottinaham County Court last week. Clifford Butler,
trading as Clifford Butler & Co.. electrical engineers, Mansfield
Rond. sued B. Hamel, of Holly Dene. Mansfield Road, for

£17 128. 3d. for electrical work done. Defendant admitted the
claim, but he also claimed £100 from plaintiff for damage done
to a candelabrum by the latter's workmen. Conflicting evidence
was given ns to the value nf the candelabrum. Judcment was
given for Butler on the claim and for Hamel on the counter-
claim for £75 and costs.

BUSINESS NOTES.

Bankruptcy Proceeding?.

—

Francis Edward James
Padiioke Marlborfush Roid. Nuneaton, electrical contractor.

—

The debtor's atateraent of sffairs, iasu'd by the Official Receiver
(Mr. C J. B'nd. C 'Vpntry). »bowg gross liaHiJitiea atnounting' to
£'211 the whole of whiih is pxp cted to rank for dividend. The
assets are teturn^d as " nil." leivins a dtfic ency of £311. Debtor
gives a« the causes of failure " illness of eelf and family ; bad trade

;

competition in tradp." It appears that he commenced bneiness
with a cash capital of £.5, in Xovember, 1918, at his pr.-8ent

address. The only books of account dis-.losed by the debtor
are debtors' and o tditors' ledgers. He became aware of his

position 12 months ago. The household furniture is claimed by his

wife.

Herbert Doyle, trading as the Accessories Supply Co., 56, Hard-
man Street Deansgate, Manchester. Factor in electrical accessories.

—The first meetingr of the creditors of the above was held on
May nth at the Official Receivtr's Offices, Byrom Street, Man-
chester. According to the statement of affairs submittel, the
rsDkins' liabilities amounted to £624, while the assets were esti-

mated to realise £42.3. Debtor attributed his position to lack of
capital, depression in trade, and p'^Deral i^eeline of the business
partly owing to inattention. It was stated that the business had
grsduDy declined since May, 1920, with the result that the debtor
had been oblieed to borrow money mainly from his friends. The
matter was left in the hands of the Official Receiver as trustee of
the estate.

S. H. DorotTERTY (JTersev Electrical Co.), electrical
engineer, late nf 36, Rershaw Street, Liverpool. Receiving order
made May 12th. on creditors' petition.

W. H. Pease, electrical enerineer. late of Royal Hotel Shops,
Scarborough, and Doncatter.—Last day for proofs for dividend,
June lat. Trustee, Mr. L. J. Olegg, Official Receiver's Office,

14, Figtree Lane, Sheffield.

Company Liquidations. — Morris, Valentine and
Willis, Ltd., electrical and mechanical engineers, Highfleld
Avenue, Golders Green, London, N.'¥.—In pursuance of the pro-
visions of the Companies (f^onsolidation) Act a meeting- of the
creditors of the above was held recently at the offices of Messrs.
Bate & Co.. 35 Bedford Row. London, W.C. The company, it was
stated, had gone into voluntary liquidation, and had appointed Mr.
A. C. (Jearing, of 29, Highfield Avenue, Golders Green, London, N.W.,
to act a? liquidator. The liquidator stated that the liabilities to
the trade amounted to approximately £150, and only two firms
were interested for more than £10 each. A sum of £170 was
owing for rent, while Mr. Willis, one ot the directors of the
concern, was a creditor in respect of loans amounting to £800.
Mr. Morris had also made advances to the company totalling £300.
The assets of the company included stock of electrical gooJs, £43

;

mechanical stock, £23 ; motor stock, £599 ; and plant, drilling
machines, kc, £200. It was pointed out that the company had

not failed, but there had been some differences of opinion with
regard to the management, and it had been decided in the

inte-ests of all cincerned to go into liquidation, and pay the

creditors in full. The two cash creditors who had been referred to

would stand aside until the other creditors had been paid in full

A resolution was pissed unanimously confirming the appointmen.
of Mr. Gearing as tbe liquidator.

PiN'KSEY & FoRSTER, LTD, electrical engineers, Newcastle.

—

At Newcastle-on-Tyne Bankruptcy Court, on 12th inst., his Honour
Judge Greenwell had before him the petition of J. R. Rutherford,

contractor, of IV9, Weetgate Road, Newcastle (a creditor) for the

compulsory winding up of this company. Mr. H. S. Mundahl
appeared for the petitioner, and stated that the parties were
trying to arrive at a settlement by way of a voluntary winding up.

In those circumstances he applied for an adJDurnment. His

Honour granted the application.

Bastian Elect bic Co., Ltd.—Following upon the recent

hearing tn the Winding-Up Courts, a me-ting ot creditors has been

called for May 24th, at Carey Street, W.C. 2, for the purpose of

ascertaining whether they desire the company to be wound up,

and, it so. whether such winding-up shall be by the Court or

voluntarily.

Trade Announcements. — Messrs. Leo Sunderland
AND Co. have removed their offices only to 119, Jermyn Street,

8W. I. Phone, Regent 3395. The work-hops and stores still

remain at 33, Strntton Ground, Victoria Street, S.W. 'Phone,

Victoria 3J68.

Messrs. Salterns, Ltd., of Salterns Works, Parkstone, Dorset,

have taken over the water-turbine manufacturing business hitherto

carried on by Mr. P. Pitman, of 25, Victoria Street. London. The
company will manufacture and sell turbines and accessories and

carry on h}draulio engineering work under Mr. Pitman's super-

vision.

The Born Electrical Esoineeriso Co. has opened opera-

tions at 32, High West Street, Dorchester, and Mr. S. M. Oabom
desires to receive manufacturers catalogues.

The telephone number of Messes. Goldfabb 4 Bottom,

8, Leadenhall Street, London, E.C. 3, is now " Avenue 8700 " ;

telegraphic address, " Electengin, Stock, London."

The Credexda Coxdcits Co., Ltd., now has an office at

97, Waterloo Street, Glasgow.

Messrs D. Selby, Biooe & Co., consulting engineers, have

removed their Glasgow offices to 121, Djuglas Street, as from

May 21st, their present offices having been acquired by Metsrs.

Scottish Oils, Ltd.

Mr. Fbed. Lake has removed from 132, Upper Thames Street,

E.C. i, to 44-47, Devonshire Street, Theobald's Road, London,

W.C. 1. Telephone number, " Museum 4116 "
; telegraphic address,

"Garnham, Westcent, London."
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Dlssolatlon of Partnership.— Grassendale Motor
Co., automobile and electrical eneineera and dealers, 25. Aigburth
Road, Graasendale.—Mr. H. M. Watkinaon and Mr. C. Sutherland

have dissolved partnership. Mr. H. M. Watkinson will attend to

debts.

Catalogues and Lists.

—

The Perfecta Seamless Steel
Tube and CoNDniT Co., Ltd., Plnme Street, Birmingham.—An
illustrated list giving prices and dimensions of steel tubes of a wide
range of sizes.

The Hewittic Electric Co., Ltd., 80, York Road, King's

Gross, N. 1.—List No. 7i, giving very full particulars of mercury
vapour rectifiers of different types and for various purposes. The
booklet is well illustrated by diagrams and photographic repro-

ductions.
^ Thk Sun Electrical Co., Ltd., 118120, Charing Cross Road,
W.C. 2 —List No. 31H, illustrating and describing switch and fuse-

boards, switchep, fuses, motor sta'ters, motor control panels,

charging boaids, &;. ; List No. 287, dealing wifh the "Xcel"
electric iron

; and List No. 321, aJvertiaing the ' Lesco " electric

lampholder. All three lists are full priced.

The General Electric Co, Ltd., Magnet House. Kingaway.
W.C. 2.—Leaflet OS. 2.490, dealing with low-voltage "Osram''
lamp? for electric signs, with bayonet or Edison screw caps.

Priced. Also Folder No. 03 2,393, giving prices of "Osram"
gasfilled laups of various siz^s and tjpes: and Publication

No. L 2,521, an illustrated description of train signalling or

controlling by the vibratory sleeper contact.

Metropolitan-Vickers Electrical Co., Ltd., ?0, Brazennose
Street, Manchester.— Special Publication No. 7,876/i, describing

loom motors for textile mills. A number of illuktrations show
thise motors, accessories and applications, and the advantages of

the electric drive for this purpose are fully set out.

Materiel El'^ctrique Alex. Lefebvre, Export Department,

9, Rue Arsene Housiaye, Paris (Vltlt). List of plant for sale

No. 49, giving full details and pices in francs of complete power
plant and geuerating sets, electrical machinery, and prime movers.

Messrs. George Nobs';, Ltd., 89, Cleveland Street, Fitzroy

Square. W. 1.— List No. 185, giving an illustration, prices, and des-

cription of 'Genii" hot-water radiators fitted with el-ctiio

immersion heaters ; List No. HO, illustrating and describing
" Genii " warming plates.

Messrs. G. W. Dowjing & Co., 66, Victoria Street, S.W. 1.—
L'st No. 64. giving an illustrated description of a grinding outfit

for attaching to lathes. Priced.

Private Meeting.—William Morris, electrician, Brid-

gend. Glamorgan-hire.— A meeting of the creditors wns held

recently at Bridgend, when a statement of affairs w.is submitted,

which showed liabilities amounting to £406. The bank were fully

secured creditors for £310, and held securities valued at £5W.
Debtor hid borrowed £98 from his brother, which was still

owing. He had a debt of £ 1 5 due to him for work done, while the

house furniture was estimated to be worth £200. No offer was
forthcoming, and the creditors decided, in view of that fact, that

the debtor should be asked to execute a deed of assignment. The
principal creditors are ;

—
General Elpctric Co., Ltd. . . £305 Simpson Baker A Co f5S
Electric Lamp Co., Ltd 68 Metallic Ele^trio Enginearing Co. 16

BoreBciale & Co 60

The Electrical Wages Dispute.—One of our corres-

pondents says that most of the Electrical Trades Union men
affected at Leed^ are in the employ of wiring contractors, and they
ceased work last week. Up to the time of writing tho dispute had
not affected the men employed in kinema theatre', even those in

the Union, though there wa< every possibility that, failing epeedy
settlement, they would come out also. A meeting of the West
York-hire branch of the National Federated Electrical Association,

on May 11th, at Leeds, decided to adhere to the wage reduction

notice?. It was reported at the Leeds meeting that only a small
prop irtion of men in Yorkshire had yet cnme out on strike. About
half the men afftcted in Bradford ceased work on May ICth, but
others continued at work.
The E.T.U. has issued an instru;tion that in the event of any

employer offering to reinftite his men at the wages prevailing

before the dispute, the men may return to work. Reports from
some centres indicate that many men have resumed work upjn
these terms.

We are iuformed by the Secretary of the N.F.E.A. that so far,

no definite move towards SKttlemert has been made, alth'ugh it has
lesn report, d in the dtily Pre-s that the E T.U. intends to brirg
the matter to the notice of the Minister of Labour for decision

under the Industrial Cour's Art.

So far as can be ascert lined, between 8 00") and 9,0W men are

id'e as a result of the dispute ; 2,c00 of these are in the Liverpool
district.

As we go to press we learn from a Blackpool correspondent that
a special national delegate meeting of the E e. t'ical Trades Uuii'n

was held there on Tues-day. The Fxecntive Council wiS instructed
to ripen up nfgotia'ions a" once with the employers' organisations
with a view to arriving at a settlement.

Safeguarding Key lodnstries-—The discussion on this

Bill wax resumed in the House of Commons on May !2th. Various
amendments were moved, b"t they were defeated by overwhelmi g
maj iriries. They oropostd the limitation of thn .S J per o nt. duty

!
to articles ma''e in Germany, and to exempt opti.al glasses and
icientific glassware.

Book Notices.—Souvenir Menu of the Twenty-First
Anniversary Commemoration of the 1,000 Miles Trial of 19C0.

London : lliffe & Sons, Ltd. This was presen'ed by The Autocar at
the banquet held on May 12ih, in nh'ch only thope who tork part
in the 1900 trial participated. The souvenir takes the form of an
illustrated description of the affair, together with a list of prize-

winners. The illustrations are particularly good as sffording a
means of comparing the cars of the far-off days of 1900 with
modern automobiles.

" Useful Engineers' Constants for the Slide Rule, and How they
are Obtained " By J. A. Burns. M.LMech.E. Third Edition.

(78 pp.) London : Percival Marshall & Co. Price 2s. net.—

A

quantity of new material has been added to the third edition,

en'arging the scope of the work, but rot euSifiently to sng-gfst an
alteration of title. There is a lack of uniformity in published data
concerning several of the subjects ohosfn but an effort has been
made to select average fafe figures In fome cases (especially in

the "Weights and Measures" section), the quantities have been
extended to more figures than can he read on an ordinary slide

rule, the object being to make the book as useful as possible.

"The Metropolitan-Vickers Gazette." Vol VI. No. 97. Ap'il,

1921. (22 pp ) Prii e Is., post free —The Arril issue contains an
interesting illustrated article un the M.V. patent overspeed device
for electric winders, as well as a de'cripticn nf testa on a large
alternator (illustrated) and a numb' r of reprintel articles.

The .Jourtial ui the Sou'h African Inst tuti'T of Encireors.

Vol. XIX, No. 9, Ap'il, 1921.- This istu-i includes a paper nn
" Wire Ropes," bv G W. We-tgarth, and some remarks upjn the
work of the Low Grade Mines (Jommission and ita report.

"Elements of Direct Current Electrical Engineering." By H. F.

Trewman and G. E. Condliffe. Pp. viii -(- 220, 146 figs. London :

Sir I. Pitman & Sons. Price 7s fid. ntt.

'Engineering Electricity " By R G. Hudson. Pp viii -f- 190,

194 fiifs. London : Chapman & Hall. Ltd. Price ISs 6d. ret.
'^ Jimrnal of the American Ini-t'tnte of Electrical Eng-nPe-n."

Vol. XL. May, 1921. No. 6. New York : The Institute. Piice-Sl.

New Swiss Company.—A new company has hepu formed
in Geneva, with the title La So ^i^tc des Atelie-8 de Chirmi le to

continue the construction of hydraulic turbines formerly mana-
factu ed by Piosard, Pictet & Co.

Holland's Electrical Imports.— Afcnrding to a report

recet^tly drawn up by H M. L'om-nerc'al Secre'^arv at the Haeue,
Germany supplied 60 percnt. of the insulated cables and wires im-
ported lastyearinto Holland ; the British share waaonh 30 rer cent.,

the remainder coming from " other countries." As regards electric

motors and transformers, Germany supplied 50 per cent, of the
requirements, and Switzerland 17i per cut. In t'le ca^e of elec-

trical instruments, 70 pf r cent, of the imports were of German
manufacture.

Wages in Bradford.—The Advisory ani Co-ordira'-ion

Sub-Committee of the Bradford Corporation Finance Committee
(a Subcommittee created especially with a view to curtailing

expenditure) recently received deputations from four Trade Unions,

including the United Tramway and Vehicle Workers' Union, the

Electrical Trades Union, and the Scciety of Eogineers, who afked

that no reductions should be made at present in the wa?es of Cor-

poration employes as had been recommended by the Committee.

The Committee eventually decided to recommend to the Corporation

that, as from May 18th, employes affected by national awards &).,

then or thereafter in operation should be paid stric'ly in accordance

with the minimum rates therein, provided that where thij would
involve a reduction of more than 2d. per hour, the 2d. rcTuction

shou'd be made from the 18th inst., with a subsequent reduition of

2d., or such sum as may be necessary, at the end of each four weeks,

until full effect be given to the resolution. A Sub-Committee was
appointed to deal with any matters of doubt or uncertainty arising

out of the operation of this resolution, or in cases of special

circumstances.

Roles of Golf.—We have received from the Royal

Irsurance Company, Ltd. (2i to 28, Lombird Street. EC. 3) a new
edition of their booklet, " Rules of Golf," as approved bv the Rival

and Ancient Golf Club of St. Andrews. September 28th, 1^20.

The Official Rules operate as from May 1st, and the booklet

contains an inset showing the differences between the old rules and

the new. Copies will be sent to any reader on application until the

stock is exhausted.

Testing German Electrical Apparatus.—The Technical

i;«i)>u'. quoting from Ehli'ruteeiiti incite Zeits-h'tft, says that the

Asiociation of German Electrical Engineers has drawn up new regu-

lations concerning the organisation that it is setting up to carry

out tests on electrical appara'us It is hiped thit all manu-
facturers in Germany will s«i d their products f' r otfioial testing

by the Association, aid point out in their catalcgues which of

their appliances have b^en thus offic ally tested. To goods that are

in ar^'ordanee wih the regulations rif the A-s elation, a mirk will

be affixed, coi sistingnf the letters VDE enclosed in a triangle ivith

rounded cnrmrs. The tests will be carried out either at th^

laborato y of the Assrciation in Berlin or at one of the accredited

lab iraturies in the country.

For Sale.—By directinn of the Bispopal Board, Mksshs.
Kino & King will sell by auction on June 'stand 2id. at Eastleigh

Aeodro.ue. p'aut and maoh'nery, imluding electric m 'tea.

electric winches po'tab'e telephone exchan.'e semi-Diesel oil

engiueg, &o. For partioaiars see our advertisement pages to-day.
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Electricity Supply in South Africa.— An Electricity

Supply BiJl 18 beuug introduced in the Union Parliament this

session, containing novel and extended provisions. According
to the S.A. Mining and Engineering Journal^ it has been
drawn up by a Commission, and provides for the establish-

ment of an Electricity Board " in which the control of all

electricity supply is vested, and which will decide all questions
relating thereto." it also provides for the appointment of

local advisory committees, consisting of suppliers and con-
sumers, which will have no executive powers but will be
charged with the duty of advising the Board. The establish-

ment of Government generating stations is contemplated, the
tirst of which will probably be those required for the electrifi-

cation of the railways.
It is stated that the powers to be conferred on the Board are

very far-reaching, and will have a great effect on municipalities
which supply electricity. For instance, in the interests of

economy, the Board may require the amalgamation of two or

more undertakings, whether municipal or private, or may
order that where an available bulk supply is cheaper than that
generated by a corporation, the bulk supply shall be purchased.
This would enable the Board to order the Johannesburg Town
Council to obtain a supply from the Victoria Falls Power Co.,

which, the Commission states, is cheaper than that of the
Council. Other provisions will enable consumers to obtain
permission to get a supply of power from any other source
than the municipal power station, and will empower private

suppliers to break up streets and lay cables in a town.
Natm-ally the municipalities are offering strong opposition to

a number of the clauses.

The Coal Dispute.—One of the most ipaportant develop-
ments of the strike has been the installation of oil-fuel burners
in power stations all over the country. Leeds was one of the
first authorities to realise the importance of this measure,
and, as a result, it has been found possible to augment the
depleted tramcar services and to maintain better supphes of

power for industrial purposes. One of the largest stations in

the country—Lots E-oad, which supplies the underground
railways—is now running almost entirely on oil fuel. Other
stations to which oil has been introduced include those at Hull.
Sunderland, Swansea. Barrow, Blackburn, Blackpool, and
Newcastle. With regard to the last undertaking it is freely

stated that no attempt will be made to revert to coal, and no
doubt this will prove to be the case in many instances; Swan-
sea was contemplating the change before the mines closed
down.
In spite of threats of drastic action by the transport workers,

large quantities of foreign coal have been brought into the
country and distributed, principally anjoiig undertakings sus-

taining public services. The only undertaliing that has been
seriously affected by the workers' objection to handling foreign
coal is the L.C.C. station at Greenwich. The employes
struck work on May 14th, but naval men and others have
been keeping the plant running with but one or two tem-
porary stoppages, which the Daily Herald describes as an
" amusing result . . . owing to the blacklegs requiring a rest."
The same organ states that conductors and drivers are to ballot
on the question of ceasing work. The unions participating in

the Greenwich strike are the E.T.U., the Dockers' Union, the
A.E.U., and the Enginemen's and Firemen's Union; about 300
men are affected.

The daily loss to the State occasioned by the coal stoppage
is estimated at f3,250,000, including defence measures, unem-
ployment allowances, loss in taxes, &c.

Transformer Tenders for Wallasey.— The Wallasey
Council last week discussed a situation which had arisen
following its acceptance of a tender for a transformer required
by the Electricity Committee. At a previous meeting the
Council considered whether it should accept the quotation of a
British firm at a higher cost or that of a Swedish firm at a
lower, and eventually the tender of the Swedish concern was
accepted. On Thursday last week, however, the deputy chair-
man of the Electricity Committee reported that the firm now
said it had made a mistake in its offer, and wished to amend
it- The tender as amended was still lower. Members of the
Council expressed dissatisfaction at the course events had
taken, and it was stated that there had been an irregularity
in the method of receiving the tenders. It was decided to
Btart all over again and invite new tenders.

E.T.U. Observations on the Situation.—Yiewin? the
electrical trades through the spectacles of the Electrical Trades
Union, as focused in their monthly Journal, employment
would seem to be going from bad to worse, and the past
month has seen a very large increase in the number of
branches applying for funds from the General Office. " We
bad a somewhat optimistic feeling a little while ago," states
Mr. J. Rowan, " and thought we could discern signs of a
revival of trade. There is no shadow of a doubt that there
are many firms declining to open out work in anticipation of a
fall in wages. We cannot see that there is any justification
for expecting a material decline in wages while the cost of
living remains so high. Tlie engineering employers are much
more exacting in their demands than the shipbuilders, and
are insisting on a reduction of 6s. and. in addition, the 12^ per
cent, bonus as well. The unions have conferred on this, ancJ
while they have not yet indicated the exact steps they propose

to take, they have indicated to the empfoyers that the reduc-
tion will be resisted. The attitude of the engincermg em-
ployers is all the more unreasonable when we remember that

the prospects of a revival in trade are distinctly more rosy

than in the case of shipbuilding. We are among those who
believe that trade is already on the turn, and that before the
end of the year there wiU be a distmct revival something
approaching a boom."
The E.T.U. Journal reporte that a Central Strike Committee

has been formed for Scotland, and this has resulted in a
greater co-ordination between the districts. It is also stated

that the E.P.E..\. has appealed to the E.T.U. for support at

Aberdeen, where it anticipates having to withdraw its mem-
bers to force the Corporation to pay the agreed rates to its

members. The E.T.U. has promised support.

In the organisers' reports, it is recorded that the Scottish

members accepted the challenge of the Scottish Electrical Con-
tractors' .Association to hght against a reduction of 3d. per
hour. The Glasgow Strike Committee had been successful in

getting 40 employers to guarantee they would pay the dis-

trict rate of 2s. 3d. per hour to all men in their employment.
Blackburn branch of the Electrical Trades Union reports

that trade is very moderate in the district, mainly owing to

the lack of supply, which it is hoped will be augmented in

September, when the new power station is erected.

A new branch of the E.T.U. has been opened in Bristol.

Trade in Cardiff' and the surrounding district is said to be

very slack. The Gorton secretary says they are faced with the

worst spell of unemployment he has yet experienced. The
branch members at Govan " are not in the least pessimistic

on account of the lack of work on the Clyde through depression

in trade, strikes, &c."
The Mersey District Committee says it ia heartbreaking to

meet its members who are looking for a job. It is thought
the shipping section will remain in its present bad state until

the joiners' strike is settled. There are about 120 ships lying

up.

A committee of kinema and station engineers' branches has

been established at Liverpool, and the question of non-unionist
operators has been gone into. The non-unionist question at the

Liverpool Corporation is said to be well in hand. The report

continues:
—"The local N.F.E.A. have replied that the result

of our joint meeting re regrading from Grade B to Grade A is

that they cannot see their way clear to support the application

in any way. I think the time has arrived for the E.T.U. to

consider the question of withdrawing from the Whitley Coun-
cil." states the committee's scribe.

A District Industrial Council's Report.—The first annual

report of the Mo. 5 (West Midlands Area) District Industrial

Council for the Electricity Supply industry shows that, apart

from the settlement of wages questions, the Council has in

mind the other objects for which it was formed. These, while

generally considered of secondary importance, will do quite as

much to make for harmonious and easy runnmg. This Council

has nine representatives of municipal undertaKings and three

company representatives on the employers' side, while on the

other side eight different trade unions are represented by

twelve members. The questions to be considered include

:

The feasibility of preparing a scheme for indentured appren-

tices, and the desirabihty of setting up a contributory scheme
for payment of sick benefits and superannuation allowances to

men no longer capable of performmg their duties efficiently.

The accounts of the Council show a small balance on the right

side.

London's Electricity Supply.—We have received from

Mr. Leslie GokIou, hon. secretary of the Conference of Local

Authorities owning Electricity Undertakmgs in Greater

London, a copy of a memorandum which he submitted to the

Executive Committee of the Conference on May 10th. Its pur-

pose is to review the principal provisions of the Electriaty

(Supply) Bill which is now before the House of Commons, and

to combat the suggestions which have been made regarding

the alleged tendency of the Bill towards the nationahsation

of the industry. With this object Mr. Gordon summarises the

history of the subject as dealt with in the reports of the Recon-

struction Committee, the Board of IVade Committee on Elec-

tric Power Supply, and the ilinistry of Transport Committee
of Chairmen on Electric Power Supply, showing how the re-

commendations of these Committees have been embodied in

the Act of 1919 and the present Bill. Mr. Gordon points out

that none of the schemes for the formation of a Joint Elec-

tricity .'Authority for the London area, whether emanating
from municipal sources or from the London companies, can be

carried into effect without the necessary financial powers con-

tained in the Bill. These schemes are based upon co-operation

and unity of control, with the view of stopping the waste due

to excessive capital expenditure on existing but unsuitable

generating stations, and effecting a great saving in working

costs. He further states that the risk of any charge falling

upon the rates in any part of the area is a very remote con-

tingency.

Mr. Hoover Resigns Engineering Presidency.—Stating

that he cannot remain president of a society which seeks to inflaence

legislation, even though he be in favour of such action, owing to

his app'^intment to an official Government position, Mr. Hoover

has resigned the post of President of the Federated American

Engineering Societies,
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Trade Mark Applications.—Appended is a summary of

the recent upplicatians ior British trade-marks in respect ot

goods and productions connected with the electrical trades and
industries;—

Vincent (lettering and design). No. 410,072. Class 13.

Electric switches, switch fuses and electrical luses.—i'. W.
Abbott, trading as the \ incent Switchgear Manufacturing Co.,

61. Vincent I'arade, Balsall Heath, birmingham. Movember
'.ioth, 1020.

Thermica. No. 412,710. Class 50. Electric insulating ma-
terials made from mica.—Bertie G. Levis, trading as B. G.
Ijevis, 1, Leadenhall Street, London, E.G. February 2nd,
1921.

Isolac. No. 412,869. Class .50. Electric insulating prepara-
tions and materials.—Pinchin, Johnson & Co., Ltd., General
Buildings, Aldwych, London, W.C. February 2Gth, 1921.

Bellerite. No. 402,319. Class 40. An ebonite compound for

heat-insulating purposes.—Barrett & Elers, Ltd., 127-9, Walhs
Road, Hackney Wick, .London, E. February 9th, 1921.

A Chave (lettering with key design). No. 411,7:i3. Class S.

Rubber-insulated electric cables.—Callender's Cable and Con-
struction Co., Ltd., Hamilton House, Victoria Embankment,
London, E.G. January 20th, 1921.

Celec. No. 412,717. Class 8. Resistances, charging boards,
switchboards, &c.—Frederick C. Ctirtis^ trading as the Cmrtis
Manufacturing Co., Conduit Place Paddington, London, W.
February 21st, 1921.

Maxiphone. No. 413,430. Class 8. Electrical instruments
for magnifying sounds.—Herbert Powell Rees, 8. Grange Park,
Eahng. W. March loth. 1921.

Austin Motor Co.—With reference to the aflfairs of

this cninpauy (Elec. Rev.. March 13th, p. 622) the financial

Press .states, on the authority of Sir Herbert Austin, that all

the additional finance required to jjut the company on a

sound financial basis has been definitely settled, subject to

the approval of the creditors of the company, 'lliere will not
be any public issue.

The petition fur the compulsory winding-up of the company
has been adjourned.

Tlie Proposed Inquiry into Industrial Unrest.

—

With reference to tins proposal, which we discussed in a

leadmg article in our issue ot April ;i9th, the TiTnes quotes
tlie iouowmg terms of a reply by the Premier to a question
put m Parliament by Lora Robert Cecil :

—

" Ihe Government are considering whether some form of

systematic inquu'y into industrial unrest is desirable, but at

the moment 1 cannot say more. It will be appreciated that
the matter is not free from dijliculty; we must, for instance,
remember that at the present time, by means of conciliation

boards, industrial councils, and other joint bodies, negotiations
are gomg on between employers and employed in a large

number of trades, and I am glad to say that in many instances
recently these negotiations have resulted in mutual agreement.

" Two years ago the Government urged upon employers'
associations and trade unions the need for mutual discussion,

without external interference, and I am glad to say that the
views we then expressed have been accepted, as the joint

negotiations now in progress show. I am sure my noble
friend will agree that, m these circumstances, in coming to a

decision on the matter he has raised we must consider care-

fully whether a general inquiry might not retard rather than
accelerate the progress of these negotiations."

Electrical Trade in iialy. ^ The Rieista Tecnka
d'hUttncita gives the foUowmg details of the gradual expan-
sion in the varied uses of electricity in Italy in 1920. it is

based on the Customs reports of the Ministerio delle Finanze,
which compares the imports of 1920 with those of 1913.

Dynamos weighmg over a ton weight were imported in 1920
to a little over 1U,300 tons, against 20,000 in 1913; the prin-

cipal suppliers being the United States with 5,0OU tons and
England with 3,600 tons. Lighter dynamos were imported to

1U,5UU cwt. against lo,0U0 in 1913, "the United States being
again the chief supphers W'ith 4,500 cwt. Of transformers
there were imports of a Uttle above 1,000 cwt., contrasted with
13,U00 in 1913. Taken altogether, reduction was more marked
in generator -and netW'Ork plant and less in accessory material.

the aggregate imports being 27,5UU cwt. in 192U against 73,300

cwt. m 1913—a tall of two-thirds. " Does this contraction,"
asks the writer, " answer to a reduction in consumption or to

a growth in national output? Before the war we imported
yearly about 4(1.000 cwt. of dynamo and transformer sheet

iron—to be exact we imported 38,000 cwt. in 1913. Since then,

in the six years 1914-19, the imports varied between the mini-
mum of 33,000 cwt. (1915) and the maximum of 55,200 (1916).

or an average of 45,000 cwt.. and certainly by 1919 the stocks
accumulated in the war period were exhausted. But in 1920
imports sprang up to 59.000 cwt.. or nearly half as much again
as before the war. Hence it must be concluded that the out-

put of electric machines in Italy in 1920 approximated to

225,000 cwt.. equal to the full requirements of 1913. The
home consumption did not increase to the extent which these
data would lead one to suppose; but, as a fact, Italy in 1920 ex-
ported over 15,(X)0 cwt. of electric machines, a not inappre-
ciable .set-off for the 27,000 cwt. imports for the same period.

These exports consisted primarily of the Lighter dynamos and
transformers. Hence no appreciable increase of home con-

sumption happened between 1913 and 1920, but our output
sufticed to cover our requirements and, in some lines, to

strengthen our efforts abroad.
" Passing to the examination of other lines, we find that the

12,200 cwt. of apparatus, heavy and light, imported in 1913
had sunk in 1920 to 3,000 cwt. ; the difference must
undoubtedly have been covered by the national industry, since

the consumption could not have varied greatly from that of

1913. We may recall the case of arc lamps, whose fatal decline

had already begun in 1913; the 500 cwt. of that year having
shrunk to 37 cwt. m 1920. On the other hand, glow lamp im-
ports markedly bettered before-the-war figures, being
12,300,CKX} against 9,670,000 in 1913. In this field we have
no privileged suppliers, the most important being Hol-
land, Switzerland and Austria. Our own exports were in-

significant. Electric furnace electrodes record a noteworthy
advance, the 8,tK»0 of 1913 having sprung to 50,000 in 1920, but
it is to be observed that in 1919 they had risen to 150,000.

Carbons for arc lamps and other small uses fell from 10,000
cwt. to 1,300 cwt. Copper wire of over J mm. thickness,

which in 1919 rose from about 8,700 cwt. to nearly 50,000 cwt..

lei! to about 6.000; while insulated wire dwindled from 3,600

cwt. to 550, and cable from 8,3.50 to 68. Our exports of bare
wire are practically nil, but those of insulated wire advanced
from 10,000 to 21,600 cwt.; electric cable from 13,000 to 23,00<J

cwt.. and all the countries of the world strove to become our
customers. In subsidiary products, imports of rubber and
gutta-percha advanced from 34.000 cwt. to nearly 70,000, which
figure, although the rubber industry shows undeniable pro-

gress, is a fall from the 1919 total (120.000 cwt.). Exports of

rubber goods, which recorded 30,000 cwt. in 1913, rose to 69,000

cwt. in 1920."

Engineering Wages.—According to the Bail// Chronicle,

a long conference took place at York on 12th inat. between the

EngrineeriDgr and National Employera' Federation and representa-

tives of the Amalpamated Ensineeriner Union, the Enfrineerinfr

and Shipbnildinp Federation, the National Union of General

Workers, the Electrical Trades Union, and other org-anisations on

the proposed reduction of wages in the engineering industry.

The proposals have already been stated in the Electrical
Review. Our contemporary reports that the men's representa-

tives declined to consider the employers' proposals, on the ground
that they were too drastic, They also asked that the matter

should be submitted to arbitration under the Industrial Courts

Act. This the employers refused, and after five hours' discussion

the conference broke up.

"It is understood that the men will bring the matter to the

notice of the Ministry of Labour, with a request that the Govern-
ment put into operation the powers of the Industrial Courts Act."

Manchester Chair of Commerce.—A new chair in the

Faculty of Commerce, to be known as " Commerce and Adminis-

tration,'' has been instituted at the Manchester University, and
Mr. G. W. Daniels has been appointed first professor.

—

Dailij

Dispatch.

St. Dnnstan's.—A copy of the .sixth annual report of

the St. Dunstan's Blinded Soldiers' and Sailors' Hostel hag been

received from Sir Arthur Pearson, the chairman of the Blinded

Soldiers' and Sailors' Care Committee. It tells a wonderful story,

and contains a number of photographic views of the workshops
where those who were blinded, in what we trust we shall never

forget was the cause of righteonsness, are engaged. There are now
1,772 names on the books of St. Dunstan's ; 106 new-comers were
admitted during 1920, and in the course of the year 305 blinded

soldiers completed their training and were set up in occupations

that they had mastered. As the report shows, therefore, more
than 1,200 men are already established at work.

Inquiry.—The makers of Parry (or Perry) electric

punkahs are asked for.

Fire.—Fire broke out, last week, at the premises of

Messrs. F. W. Bibkett & Sons, Ltd., electrical engineers, Cleck-

heaton. The damage is estimated at £5,000.

Sports.—The Sterling Club (Sterling Telephone and
Electric Co., Ltd.') wound up a very successful season on Whit
Monday by defeating Great Eastern Railway (holders), who had

four Essex County players in their team, by 5 goals to 2, in the

final ot the Ilford Hospital Senior Charity Competition. Last

season as a junior team, "Stecoo" won the above competition's

Junior Cup. It is the first team to win both competitions in

successive seasons.

A New Motor Fuei.—An experimental consignment of the

new patent alcohol fuel " Natalite " will arrive at the Port of

London next week, from South Africa. Natalite has been manu-
factured, and has beea in general use, in South Africa for four

years, and is now also being produced in East Africa. India and
Australia, but this is the first consignment to reach this country,

and is being imported under special permit given by the Excise and
Customs authorities. The whole of it will be used exclusively for

demonstration and experimental purposes. Tests are reported to

have shown that Natalite will give as good mileage as petrol, and
in many other respects is superior as a fuel for internal-combustion

engines.
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LIQHTINQ AND POWER NOTES.

Algeria.

—

Power at Mine.—Considerable extensions are

taking place in connection with the electrical equipment of the
iron ore mines of the Sooioto des Mines de Ferde Rouica, in Algeria.

A hydro-electric power station is being established about 6i miles

away to utilise the water power of the river Chelifl. The plant
will have a capacity of 1,200 h.p., and the power will be trans-

mitted to the mines at a high voltage. The plant at the existing

steam-operated generating station is being increased by the addi-

tion of a 350-h.p. engine and dynamo, bringing the capacity of this

plant up to 630 h.p. The company's railway which carries the ore

between the mines and the railway station at Rouina is also being
electrified, while a number of electrically-operated exhaust pumps
are also being installed. At the Breira Mines of the same company
a generating plant of 200 h.p. capacity is being installed.

Anstralia.

—

Victoria.—Some criticism has been offered

on the 25,000-kW proposal, in which two sets would be in com-
mission, with a third set as a standby. It is said that it is " putting
too many eggs in one basket." This criticism would have more
weight if the Morwell scheme were entirely self-contained and
independent. It will, however, be closely linked up with Newport,
and BO, if there were a failure at Morwell, Newport could always
come to the rescue. It should be remembered, too, that if

25,000-kW sets are decided upon, this will be only the initial

installation ; the complete scheme provides for an output of

100,000 kW, provided either by four large sets and a standby, or by
eight small sets and a standby. The small sets, with their

auxiliaries, would cost more, and with them there would be a
slight loss in economy. They would also be more liab'.e to break-
down, for they would be speeded up to 3,(J0O r.p.m., whereas the
large eets would be run only at half that speed. But whether large
or small sets are decided upon will depend a good deal upon the
tenders. The probability is, however, that the Electricity Com-
missioners would prefer large sets, other things being equal. Then
the Commissioners have made arrangements for putting down an
experimental briquetting plant, which will briquette 70 tons a
day. The cosi of this will be about £.30,000.—Renter's Trade
Service (Melbourne).

Aylesbnry.

—

Loan.—The Town Council has applied for

a loan of £27,632 for additional plant at the electricity works.

Ballycastle (Co. Antrim).

—

Lighting Agreement.—
The Urban Council has given instructions for the completion of
the agreement with a Belfast electricity supply company for the
lighting of the town.

Bristol.

—

Extensions.—At a meeting of the Town
Council held on May lOth, a report was submitted by the Elec-
tricity Committee. This stated that it was necessary to erect a
number of new sub-stations, and to alter some of the existing ones.

Apart from this it was stated that large additions to the power
station plant were required. The total estimated cost of these
works is £200,062, and application is to be made to the Electricity

Commissioners for powers to borrow this amount.

Carmarthen.

—

Farm Power Plant.—The Carmarthen
Committee appointed to inquire into the best means of obtaining
electricity for the Pibwrlwyd demonstration farm, has decided
that the installation of a small oil engine and generator, at a cost
of £500, will be more satisfactory than a supply from the town.
It was thought that the students should have some knowledge of
the working of small farm plants, and that the suggested
procedure would provide additional education.

Cheadle and Gatl$y.—The Urban District Council has
applied to the Electricity Commissioners for authority to purchase in

bulk, generate and distribute electricil energy for public and
private purposes in the urban district of Cheadle and Gatley.

Continental.

—

France Application has been mide by
a syndicate for a State subvention in aid of an electrical distri-

bution network to be set up in the Departement de I'Ain, in an
agricultural district comprising 19 communes in the Cantons of
CoUonges, Ferney-Voltaire, and Gex. The cost of the work is

estimated at 2, 500,0 JO fr. Two networks are contemplated—high
and low pressure—the former being three-phase, 15,000 voltd,

and the latter three-phase 200/115 volts. The length of the
first network will be 57 km., and of the second 50 km. Four
other syndicates, representing 30 communes, are aleo interested in

similar schemes in the same dipurtemoit, and they are expected to

eventually combine and join forces.

La Compagnie des Forges et Acieries Electriques Paul Girod, of
Ugine, has applied for a concession to utilise the water power of
the Doron de Beaufort Falls, near Chambery Savoy, for the genera-
tion of electrical energy. Part of the power is required for the
works of the company, which ha?, however, undertaken to supply
the electricity necessary to meet the pablio requirements of the
Department.

Belgium.—The Societe Intercommunale Beige d'Electricite is

steadily extending its programme. During the past year it took
over the working of the generating stations at Roux, Paturages,
and Maliues, while it also repurchased the plant at Sweveghem.
In order to meet the increasing demand for electricity, particularly

for power purposes, not only is the plant at these stations being
enlarged, but new generating stations are being established at
Alost and Monceau-sur-Sabre. New interconnection lines are also

being established between the Monceau power plant and those at
Roux and Paturages.

Italy.—A big scheme for the supply of Trieste with eleotrioeJ

energy and drinking water has been drawn up by the Unione
Esercizi Elettrici, of Milan. The scheme proposes to extract water
from the Upper Reka, and a 13,000,000 cb. m. storage reservoir fed
by the Padtz and Suhorka Falls. The water will be taken ria a
tunnel and cast-iron pipes to a station of a capacity of 1,700 e.h p.,

equal to 10,000,000 kWh yearly ; 50,000 cb. m. of the water taken
from the Padcz Fall daily will be filtered and sterilised. The cost
of this part of the scheme is set at 50,000,000 lire. The cost of the
electrical portion of the scheme is reckoned at 88,000,000 lire.

Spain.—A recent company formation in Barcelona illustrates a
growing tendency in Spain to the formation of co-operative elec-

tricity supply undertakings. The Sociedad Anonima Co-operativa
La Fluido Electrico has been formed by the Asooiacion de Con-
sumidores de Fuerza Motriz de Cataluna, with a capital of
26,300,000 pesetas, the whole of which has been subscribed by
its founders, who themselves will be the chief consumers of the
energy produced. This is estimated at 25,000 h.p. at the least, bnt
will probably be raised to 75,000 h.p. by the absorption of the
Sociedad Hidroelectrico del Cadi, a company formed a year ago
with a capital of 7,600,000 pesetas, whose assets include seven
waterfalls on the slopes of the Sierra del Cadi (Province of Lerida),

and the rivers La Vausa, Cardoner, and Segre, whose aggregate
output is estimated at about 140,000 h.p. The Co-operativa also

owns falls on the River Gsera, and has taken over the shares of the
Sociedad Espanola de Construcciones Electricas (formed in 1912
with a capital of 12,600,000 pesetas), with its works and trained
staff.

Derby.—Fire at Power Station.—A fire in the base-

ment of the power station, on May 13th, did considerable damage,
and also seriously interfered with the whole supply of power, the
tramcars being stopped for several hours. The fire started, it is

believed, through the fusing of a cable, and the Derby Fire Brigade
was promDtly summoned. With water from two standpipes they
confined the fire to the basement, and soon extinguished the flames.

James Morell (69), a cleaner, was badly burned about the hands,
arms, and face, and had to be taken to the infirmary.

Glasgow.—Inspection of.Hodsino Scheme.—The Cor-
poration electrical engineer has called the attention of the Corpora-
tion Housing Committee to the working-class garden village at

Billingham, near Stockton-on-Tees, where, apart from the domestic
hot water supply, which is afforded by a boiler behind the coal fire

in the living room, all heating, cooking, and lighting are done by
electricity, and the Committee has agreed to send a deputation to

inspect them.

Grange.

—

Council's Protest.—The Urban District

Council has informed Messrs. T. Wilkinson (Arnside), Ltd., who supply
electricity to the town, that unless a circular issued with regard to

the minimum charge for energy is withdrawn, the Council will give
notice to terminate the agreement with the firm.

Harrdgate.

—

Loan Sanctioned.—It was reported at a
Town Council meeting, on May 9th, that the Electricity Commis-
sioners had sanctioned the borrowing of £46,000 for electricity

purposes.

Hall.

—

Area of Supply.—The Corporation is applying
to the Electricity Commissioners for powers to extend the area of

supply of electricity in the Western area of the rural district of

Sculcoates, and to alter the maximum price and the method of

charging.

India.

—

Gersoppa ELECTRiciTr Scheme.—The chief

engineer of the Government of Mysore has submitted his report on
the scheme for harnessing Gersoppa Falls with the object of pro-

ducing electric power. The total cost of the scheme is estimated
at about Rs. 4i crores.

—

Renter's Trade Service (Bombay).

Calcutta.—A Special Committee of the Municipal Council states

that it is unanimously of opinion that if any concession is'to be granted
to the Calcutta Electric Supply Corporation, Ltd., it should only be

on the basis of a corresponding concession to consumers in the

matter of rates. It suggests, therefore, that in the matter of the

extension of the period of option for the purchase of the undertaking,

in the manner suggested by the company, the question of reduction

of rates (whenever practicable) in the interests of the public,

should be safeguarded by the Government.

Jedbnrgh,

—

Price Increase.—An order has been issued

authorising the Electric Supply Corporation to increase the charges

for electricity from lOd. to Is. per unit as from January Ist last,

and to impose minimum charges of 15s. up to 15 units for each

winter quarter, and lOs. up to 10 units for each summer
quarter. The company had asked for power to charge up to Is. 2d.

per unit.

Lyme Regis.— Purchase of Undertaking.— The
Town Council has decided to seal the contract for the purchase of

the undertaking of the E.L. & P. Co., Ltd., Oo'.ober 1st being the

date for the completion of the purchase.
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Lynn,—Ntw Plant.—At a recent meeting of the Town
Connoil, the electrical engineer reported that the new turbo-

generator set and rotary converter had bsen completed. The Elec-

tricity Committee arranged a visit of inspection.

Matlock. — Proposed HYDRO-ELtcrRic Scheme.—
Another small scheme for the utilisation of water power for

ereneratinpr electricity has been put before the Urban District

Council by a Mr. Pearson. He sugffreBts the construction of works
oa the Derwent, near the new Suspension Bridge.

Mexico.—PoAVER Company's Extensions.—A cable

from a special correspondent of the Agence Economigue states

that the Mexican Light and Power Co. is going to install a

turbine of 6,0OJ h.p. and a new power set of 20,000 h.p. The
.company has jost secured the fuads necessary for the utilisation of

a 60,000-h.p. waterfall. The work will occupy two years. The
company suffers much from the drought, and is now obliged to

make nee of petrol engines.

—

Financial Times.

Nuneaton.—Street Lightins.—On May (Jth, Major
Stewart, O.B.E , R.E., of the Ministry of Transport, held an inquiry

into the circumstances attending the Borough Council's application

for sanction to borrow £l,050forthepurpo3eof street lighting. The
electrical engineer, in reply to the Inspector, said that this require-

ment was not foreseen when the previous amount for the same
purpose was applied for. They had spant nearly £2,500 already

this year out of revenue, and it was impossible to meet any more
charges in that way.

Redditch.—Financial Position of Undertakixo.—At
a recent meeting of the Urban Council, it was reported that the

electricity undertaking had incurred a heavy loss, the liabilities

totalling £17,651. The only remedies were said to be increased

charges or the levying of a general district rate of 2s. 6d. in the £.

The latter course is being adopted subject to the approval of the

Finance Committee.

Scunthorpe and Frodingham.— Bulk Supply.— The
Urban District Council is applying to the Electricity Commis-
sioners for authority to purchase electricity in bulk from Messrs.

John lysaght, Ltd., or any other company, and to supply the same
for public and private purposes within the urban d'strict of Scun-
thorpe and Frodingham.

Stafford.—Year's Working.— The accounts of the

electricity department for the year ended March 31st last, show an
income of £20,81 7 (an increase of £4,0C7), and expenditure of £ 15,flS4

(an increase of £3,',)32) leaving a trading balance of £4,833

—

an increase of £15. Deducting loan charges, income-tax, and a
deficit brought forward, there was a surplus of £501. The Mayor
(chairman of the Electricity Committee) said they had made a
profit of £500, but this had been done by taking money from the
depreciation account to wipe out some of the deficits. Alderman
Bostock said there had been a serious falling-off in the sales, and
this seemed likely to continue unless trade took an unexpected
turn. They were at a critical point with regard to the under-
taking, and it was of the first importance to secure an increased

number of consumers. To do this there would have to be a con-
siderable outlay on new mains, which would not be immediately
remunerative.

Sunderland.—Price Increase.—The Town Council has
adopted a revised tariff for supplies from the low-pressure network,
to take effect from the June meter readings. The general effect of
the new tariff is to raise prices by about 10 per cent. It was
argued that the small consumers were being penalised by this

increase in order that the large users could continue to receive
supplies of power at a low cost, but the chairman of the Elec-

tricity Committee replied that the new charges were justified, and
were the lowest they could impose to ensure the prosperity of the
undertaking.

Surbiton.—Report Upon Meters.—Complaints having
been received from consumers that the amount of power registered
by their meters seemed to be excessive, Mr. A. H. Preece, of
Mtssrs. Preece, Caidew, & Rider, was asked to report on the
matter. He considers the meters, all of which are of reliable

make, are accurate, but that any tendency towards incorrectness is

in favour of the consumer. The methods adopted by the supply
company for testing the meters are stated to be excellent. The
report was considered satisfactory, and was adopted.

Tannton.—Public Lighting.—The borough electrical

engineer informs us that the whole of the public lighting standards
in the main streets have b^en fitted with 2(>:).\V gasfilled lamps in
Holophane " Refractor " fittings. The illumination is quite equal
to the old seven ampere open type d.c. arc lamps.

Liquid Fuel.—The boilers are being fitted to burn liquid fuel
in place of coal. It is expected to effect a saving in the fuel bill

as well as to make the undertaking independent of coal supplies.

Extension.—The Council is applying for an order authorising a
supply to certain farms and residences in the Norton Fit z warren
and Bishops Lydeatd districts through 2,200-V single-phase over-
head mains.

Tregaron (Cardiganshire).—Proposed Water-Power
Scheme.—A committee has been formed with the object of estab-
lishing electricity works in the town. It is proposed to utilise

water as the motive power.

Wonhlng.—New- Plant.—The Electricity Committee
reports that it will b3 necessary to install a 350-kW generating
set to meet the probable requirements of the undertaking by the
winter of 1922, and the electrical engineer has been inetructed to
prepare srecifications and plans with a view to tenders being invited
in the early autumn.

TRAMWAY AND RAILWAY NOTES.

Australia.—Electrification of Melbourne Railways.
—The latest railway figures published show that the partial elec-
trification of the Melbourne suburban railways has proved a great
financial success, the saving effected thereby amounting already to
£191,000 per annum.

—

Renter's Trade Sereice (Melbourne).

Bootle.— Track Renewals.— A resolution of the
Electric Power and Lighting Committee deciding that the work of
relaying the troughing for tramway purposes throughout Strand
Road should be proceeded with at an estimated cost of £1,010, and
that the expenditure be defrayed out of the electricity reserve
fund account, has been approved by the Town Council.

Continental.— Spain.— The Railway Bill, recently
brought before the Legislative Chamber by the Minister of Public
Works, sesks to nationalise the railways when this is considered
expedient. In the meantime a close arrangement is to be made
between the railway companies and the Government. If necessary,
rates are to be brought down to below working costs and the
deficit wiU be made up by the State. Sanction is sought to
constinot new lines, and for the subsequent electrification of the
railways.

Exeter.—Offer of Purchase.—At a meeting of the
City Council on May 10th, it was reported that the" National
Electric Construction Co. recently had inquired whether the Council
was disposed to sell or lease the tramway undertakin j, and the
Tramways Committee recommended a reply in the negative.
A £4ODO loss on the tramways had been included in the esti-

mates, and at previous meetings the question of sale had been
mooted. There was a disposition to criticise the committee for
not putting fuller particulars of the offer before the Council. Mr.
M. J. McGahey thought the majority of the Council might be
against Belling or leasing, but some were in favour of it. Mr.
Towill, chairman of the committee, said the committee was
unanimous in its recommendation. It was decided to report further
at the next meeting.
Electric Vehicles.—Reference was made in the accounts to

£500 expenditure in connection with electric vehicles. Mr. J. S.
Steele-Perkins thought there should be a fuller report. The
Council had been promised a large reduction in men and horses
through the introduction of the vehicles. He supposed the com-
mittee concerned had spent between £7,000 and £8,000 in con-
nection with these vehicles. The surveyor said he had promised a
report after the vehicles had been in use for three months.

Stockton-on-Tees.—Loan Sa.vctioned.—The town clerk
reported at a recent meeting of the Town Council that the borrow-
ing of £155,201, repayable in 30 years, in respect of the purchate
of the tramways had been sanctioned.

South Africa.— Railway Electrification.— In the
Union Senate, on April 6th, Mr. Ehrlich asked the Minister of
Railways and Harbours :

—

(aS Is the Minister aware that fhi High
Commissioner's office in London, on behalf of the Railway Depart-
ment, has called for tenders for various supplies required for the
electrification of the line from Cape Town to Simon's Town and
from Durban to Maritzburg. and the time for tendering expires
on May 2nd next .'

; (/<)doe8 the Minister, at this inopportune time,
intend to accept a tender, or will he agree to suspend these works
and divert the money required, and estimated at nearly five
millions sterling, to the building of new lines instead, and thus
provide nearly 1,000 miles of additional new railway lines for the
opening up of the country not yet served by railways, and provide
work for many unemployed /

The reply was -.-{a) Yes
;
(A) the estimated cost of the electrifi-

cation scheme as sanctioned is £4,385,400. Electric traction is

being introduced in South Africa for the same reason that ;t is

being introduced in other parts of the world—namely, to effect
economy in working, and help to counteract the large and
universal increase in operating costs. Traffic has fallen off some-
what on certain lines, and the outlook at the moment is not
so reassuring as when the electrification scheme was sanctioned,
but, while reasonable prudence must be observed in capital expandi-
ture, it would be unwise to provide for the future on the bas's of
present-day trade and trpffic conditions or the present-day outlook,
which are abnormal and transitory. The desirability of con-
structing additional developing railways for the opening up of the
country districts is appreciated, and is likely to be hastened,
rather than retarded, by the introduction of modern and
economical methods of working. To build a large mileage of
branch lines at the expense of modern methods would only mean
increasing the loss on working without introducing any counter-
balancing economies in the operation of existing lines.

—

Sjiith
A/rira.

While the Government is proceeding with the electrification of
the Natal line, owing to the financial position it is postponing
temporarily the electrification of the Gapetown-Simonstown line.

—

Revter's Trade jSerru'e (Capetown).
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Sonthend.—Railless Cars.—A deputation appointed
by tlie Southend Corporation to inspect the railless system
at Rotherham, Brtidford, and York recommends the adoption
of the system iu Southeud, stating that the cost of power
for drivintf a railless trolley car is 1 I "d. per mile, as com-
pared with Bd. per mile for a pet'ol 'bus. In its report to the
Corporation the deputation says that the systems in Rotherham
and Bradford were amongst the first to be operated in this country.
The York system wa,t started last December. Rotherham and
Bradford havinir old systems and rollinpr stock of the earliest

type, with complicat«i propelliuir machinery, the cost of upkeep
is Heavy, and in both those towns it is proposed to scrap the
existine: rolling jetock, and to build entirely new :ind up-to-date
vehicles. Last year there were losses of £l,(;50 at Rotherham and
£10,00) at Bradford, but the engineers there are of opinion that
when modern cars are secured the undertakinsrs will be able to
operate at a profit. At Bradford the deputation saw the experi-
mental double-deck vehicle, which seats 57, and reports that it ran
smoothly and satisfactorily. Distrii'.ts served in Rotherham and
Bradford would not have justified the heavy expense of ordinary
tramways. In York the railless service is through narrow streets,
which forbade the installation of tramways.— Khclrio Jtailwui/
anil Tramicay Jownal.

TELEGRAPH AND TELEPHONE NOTES.

A Magnetic Storm.—The electrical storm which had
been growing since May 13th became so violent on the IBth inst.

that it caused widespread interruption of telegraphic communi-
cation. One of the first warnings of the magnetic disturbance
came last week when wireless telegraph operators on the " airways "

between London and the Continent reported frequent interruptions
in the continuity of their messages. Another symptom was seen
on the night of the 13th, when Aurorii' Boreales weie observed
about 11 p.m, from the aerodrome at Croydon. Surrey, in the form
of a band of light across the sky, which appeared to alternately
contract and expand. The severity of the storm put out of order
for a time the telegraph and telephone services in Sweden, and it

was impossible to communicate between Stockholm and Gothen-
burg from 10 p.m. on the 13th until 8.30 am. on the 14th. A fire

wai started at the Karlstad (Sweden) telephone exchange, which
was destroyed, and electrical flashes were observed at other tele-

graph and telephone offices. "A very nice sunspot has appeared,"
Sir Frank Dyson, the Astronomer Royal, reported on the lath,

"and although I do not know that sunspots cause magnetic storms,
they olten come together. The sunspit will go round with the
sun in 25 days, but the magnetic storm will not last as long as

that." A New York message says that Aurora Borealis, on the
14th, caused one of the most severe electrical disturbances there
for 30 years. Nearly every telegraph wire in the United States
outside New York was out of order. The Naval Observatory at

Washington considers the phenomenon due to a sunspot, which
was estimated to be 9i,000 miles long and 21,000 miles wide,
and which was observed and photographed on the 10th and 11th.

The Daily Cliroidcle states :
—"A group of sunspots, of quite

exceptional size, is at present visible on the sun, one of the
individual spots being large enough to be seen with the naked eye.

The group stretches from near the centre of the sun almost half-

way to the western limb, and extends for at least 150,000 miles in

length. The total area occupied by the group is probably not less

than 2,000 million sq. miles, and the largest spot which is nearest
the sun's limb, exceeds 700,000,000 sq. miles in area."

On Sunday last the storm abated, but there was a fresh increase
in intensity about 3 a.m. on Monday morning, and by noon the
disturbance was believed to be over. Meanwhile, although British
postal authorities suffered but little from the disturbance, which
happened during a quiet period of telegraphic and telephonic trans-
mission, cable companies and wireless operators found repeated
breaks in messages both from America and Canada, and from
practically every pirt of the world. At the offices of the Western
Union Co. the effect of the storm was very pronounced.
An Aurora Australis was distinctly seen in Australia and New

Zealand on Sunday night. Telegraph circuits throughout Austra-
lasia were affected.

Mr. Cirlton, President of the Western Union Telegraph Co.,

announces that the damage done by the storm on Saturday evening
may necessitate the lifting of some of the trans-Atlantic cables
for repairs. He says the oceanic currents accompanying the
phenomenon found out the weak spots in the insulation and
aggravated then, thus interrupting the service.

—

Heuter's Trade
Seruice (New York).

Pern.—Concession to Marconi Co.—The Peruvian
concession to Marconi's Wireless Teleajraph Co., of London, to

operate the Peruvian wireless postal and telegraphic services for a
psrioi of 25 years, has been m^da the subject of representations by
the United States Government. The communication to the
Peruvian Government has not been published, and officials of the

State Depirtment decline to discuss it, but it is learned that it

is not in the form of a protest.

—

Reuters Trade Serrine

(Washington).

River Plate.—Cable Renewals.—The directors of the
" Compinia TelegraSoo-Telefonica del Plata," in their r«!port for

the year ended December 31st, 1920, state that their lines continue

to receive preference for communications between Buenos Aires and

Montevideo. Working results amounted to .$504,715.49 m/n. aa
against .^379.114.6'.' m/n. in the previous year, but expenses of
administration rose from f 266. 4 47.61 m/n. to .*332.4S2.46 m/n.
Some extraordinary expenditure was incurred on repairs, primarily
for mending cables which had been cut iu several places, due to the
resumption of sailings by large trans-Atlantic liners. It was also
found that the old cables were in such a bad state, owing to their
lengthy use. that they might easily have endangered the security of
service, and the Board arranged immediati-ly to replace them. Two
new single-conductor cables arrived at the end of the year, the
laying of which was expected to be completed during March. The
cost of these cibles and of laying them amounted to SUJO.OOO m/n,,
and as the company had only recently terminated the construction
of the two new conductors mentioned in the preceding report, it

was necessarily obliged to have recourse to credit. The Board wag
unable to recommend the distribution of a dividend, and
placed towards the amortisation of the cables the surplus of
•S 126.436.70 m/n.—/^eivej/i of the Hirer Plate.

South America.—Improved Cajsle Facilities.—Mr
Carlton, president of the Western Union Cable Co., stated before
the Commerce Committee of the House of Representatives that his
company expects to double its cable facilities to the South
American east coast, and also to lay a cable on the west coast of
that continent.

—

lieiifer'x Trade Serriiv (Washington).

The Telephone Service.—The Postmaster-General in

reply to a question in the House of Commons, said that the
number of subscribers who had given up the telephone owing to
the increased charges was rather less than 3 per cent, of the
number of those who had so far signed the new agreement, and
if that proportion was maintained throughout, the gain from the
revised tariff would not be seriously affected.

U.S A.

—

Wireless Phenomena.—A co-operative study
is bemg carried on by the American Radio Relay League and the
Bureau of Standards, tests having been conducted during June and
October, 1920, and January, 1921. A further series of tests was to

be carried out in April, in which from five to ten stations were to

transmit signals in succession, these signals bsing received simul-
taneously at about 100 receiving stations, whose operators were
provided with forms for recording the variation in the intensity of

the signals as received. A paper presented before the Philo-
sophical Society at Washington on January 29th described the
results of the tests so far conducted and proposed an explanation
of the phenomena which associates the long-distance transmission
accomplished at night with the boundary of the highly conducting
outer portion of the atmosphere, which is also the origin of

auroral disturbances. Fluctuations in intensity are probably
caused by irregular absorption of the waves by masses of slightly

ionised air through which the waves travel in their course. The
fading phenomena are closely ajsociated with the strays or atmos-
pheric disturbances which affect all radio communication.

—

T. \ T. Age.

Wireless Telephony.—On May llth two representatives

of The Times, one at Zandvoort, in Holland, and the other at

Southwold, on the East Coast between Lowejtoft and Harwich,
held a conversation lasting 50 minutes without an interruption by
wireless telephone across 125 miles of the North Sea. The experi-

ment, which was completely successful, was arranged by the
Marconi Co., which has been granted a licence by the British and
Dutch Governments to test its newest apparatus. The station in

Holland is only a temporary one, but that at the English end is

fully equipped; the familiar telephone receiver and transmitter

were used in conjunction with valve amplifiers, and it is stated

that a new screening device was employed which warded off alien

disturbances of natural origin, aid (at least, to a greater extent than
has hitherto been achieved) even those caused by other wireless

waves. Hitherto, when speaking with the aid of wireless,

it has been necessary for the first speaker to finish what he had
to say, and then switch over from the transmitting to the receiving

circuit before being able to listen to incoming speech. This process,

however, has not only been done away with, but apparatus ii

practically p3rfected. so that instead of there being the necessity

of keeping a watch on the instrument for calls, it will be

possible to ring up a wireless telephone station in just the same
way as one rings up on the ordinary line instrument.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph indicate!

the i^sns of the Elbotbioai. Revikw in which the " Official

Notice" appeared.)

OPEN.
Australia. — Melbourne. — June 15th. "Victorian

Government Railways. 50 oil-immersed single-phase track and

signal transformers for power signalling (Contract No. 33,901).*

June 22n(l. One eleotrin lifting magnet (capacity i ton), one

440-V motor generator.*

June 29th. Supply of 1-ton platform type industrial storage

battery trucks, also battery-charging equipment.'

August 10th. 250 core-type impedance bonds for power

signalling, with a capacity of 1,000 amperes per rail ; also 50

miles of solid insulated copper wire, No. 14 Brown & Sharps

gauge, and 60 miles of solid insulated copper wire, 16 standard
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Anguat 17th. 3,000 sets of renewals for oaustio Boda primary

celU.

Auffust 30th. Board of Work*. Four electrical centrifugral

pumps, each with a capacity of twelve million gallons daily.

Aldershot.—May 24th. Urban District Council Elec-

tricity Department. Three miles of 6,000-volt, 3-phase cable.

(May 13th.)

Belginm.—Antwerp. May 27th. Municipal authori-

ties. Paper-insulated telegraph cables required in connection with

the fire brigade service. Particulars, 1 franc, from the Service

Eleotrique, Hotel de Ville, Antwerp.*
June 7th. Municipal authorities. Construction of a transformer

post at the canal dock. Particulars for one franc from the Service

Electrique, Hotel de Ville, Antwerp.
June 30th. Municipil authorities of Lokeren. For an under-

ground system of electricity supply mains. Particulars (l."> franca)

from the Directeur des Services du Gaz et de lElectrioite de la

Ville de Lokeren. Tenders to the College des Bourgmestrea et

Eohevins, Hotel de Ville, Lokeren, by registered post.

Electricity Department. OilBrighton.—June 7th.

fuel plant. (See this issue.)

Canada. — Edmonton. — Provincial Government of

Alberta. Construction of 2,00u mile! of pole lines for telephones

and stringing 4,000 milea copper wire.

—

Jietiter's Trade Service.

Doncaster.—May 23rd. Tramways Department. Doubling
of Balby route, from Cleveland Street to Balby Bridge. Mr. F. 0.

Kirby, borough engineer, 2. Priory Place, Doncagter.

Dandee,—Corporation. Electric lighting fittings for new
City Hall and for the supply of a kinematograph and appliances.

Mr. Jaa. Thompson, city architect.

June 6th. Electricity Department. One coupled motor-genera-

tor, consisting of two interpole machines ; motor, 400 V, d.c.
;

generator, 75 V, 130 amp. ; also regulator, 60 to 70 V, (See this

issue.)

Fiji.

—

Sdva.—June 30th. Municipal Council. One
200-kW, 480/520-V, S-wire, d.o. generator, directly coupled to a

300-h.p. vertical Diesel oil engine, with accessories and generator

panel. Specifications (21s.) from the Town Clerk, Suva, Fiji,

c/o Box 2,557, G P.O., Sydney.

France.—French Post and Telegraph authorities, Paris.

A 60-element battery of accumulators of l,."iUO amp.-hour capacity

for the wireless telegraph station at Ouessant (Finisterre).

Glasgow.—May 31st. Electricity Department. Cables
(including small i.r. cables and flexibles) and meters for twelve
months. (May 13th.)

Gravesend. — May 24th. Town Council. Electrical

wiring of houses, Kings Farm Estate. Borough Engineer.

Haddersfieid,—May 28th. Electric light installation in

United Methodist Church and School, Outlane. Mr. F. Roberta,
Maplin Lea, Ltndley Moor, Outlane.

London,— Shoreditch.—June 7th. Electricity Depart-
ment. Constructional steel and ironwork building, 20-ton weigh-
bridge, h.p. steam pipes, valves, &o., for Whiston Street generating
station. (May 13lh.)

Mexborongli. — May 2l8t. Urban District Council.
Electricity Department. One 750-kW rotary converter with
transformer. (May 6th.)

New Zealand.—June 28th. Public Works Department.
Ten s.p. oil-filled transformers for the conversion of three-phase
current at 50 cycles, the voltage ratio being 50,000/11,000, for

Waikato power scheme.*

June 28th. Supply and delivery at Lyttelton of two 60-kVA,
two 100-kVA and two 200-kVA condensers in connection with the
Lake Coleridge electric power supply (Section 116).*

Wellington.—June 14th. Post and Telegraph Department.
7,460 lamps, various voltages.'

August !<th. Public Works Department. Suspension type porce-
lain insulators for the Waikato power scheme.*

Oldham.— Electric lighting of 50 houses at Hollin's
housing site. Particulars from Borough Surveyor's Office.

South Africa.—July 5th. Electrification of Capetown-
Simonstown and Durban-Maritzburg lines.

Wimbledon.—^lay 25th. Electricity Committee. H.p.
sub-station switchgear. (May 13th.)

* A copy of the speoifioation, &o., can be consulted at the Depart-
ment of Oveiseai Trade, 36, Old Queen Street, S.W.I.

CLOSED.

Aostralla.—A Renter dispatch from Melbourne states

that the Victorian Electricity Commission has a:!cepted a single
American tender of £37'.i,000 for switchgear and transformers. It
is stated that this figure represents a saving of £200,000 on a com-
bination of sectional tendera by various British firms, and that no
British firm put in a tender for the material in one lot.

Barnsiey.—Town Council :

—
H. and I.p. oablen, £6,821.—Western Bleotrio Co.

Erith.—Urban District Council :

—

Cables, Ac, for the bulk supply from Woolwich.—Callender'a, Ltd.

France.—La Socicte des Constructions Electriques de

France, of Paris, has secured the contract for the electric loco-

motives and the equipment of the hydro-electric power generating

stations required in connection with the electrification of the

steam railways of the Compagnie des Cheinins de Fer du Midi.

Glasgow.—Corporation. Electricity Department. Ac-

cepted :
—

Cast-iron boxes, section pillars, Ac-J. Allan. Sen., & Soma ; James
Carmichael Sl Co., Ltd.; Carton Co.; Falkirk Iron Co., Ltd.; Lion
Foundry Co. ; McDowall, Steven & Co.

Malleable iron tube and flttings.—Scottish Tube Co., Ltd.

London.—St. Marylebone.— Electric Supply Com-
mittee :

—

Constructional work in connection with the new boiler-house and pump-
room extension, iE23,495.—A. E. Symes (recommended).

Worksop (Notts.).—The Urban Council has accepted the

following tenders in connection with the supply of electricity from

the Manton Colliery :
—

Cables, £13,042.—W. T. Glover & Co., Ltd.
Switchgear, £3,164 ; transformers, £2,328; and rotary converter, £4,831.—

MetropoUtan-Vickers Electrical Co., Ltd.

The total cost of the scheme will be .£23,166.

FORTHCOMINQ EVENTS.

Jnnlor Institntion ol Engineers.—Friday, May 20th. At Caxton Hall,

Westminster, 8.W. At 8 p.m. Lecturette on " Liquid Fuels," by Mr.
A. Arnold.

Friday, May 27th. At Caxton HaU, Westminster, S.W. At 8 p.m.
" Notes on Electrieal Transformer Breakdowns," by Mr. 8. A. Stigant.

Boyal Photographic Society (Scientific and Technical Group).—Tuesday.
May2ith. At 3o, Russell Square, W.C.I. At 7 p.m. Discussion, opened
by Mr. J. C. Elvy, A.M.LE.E., on "Illumination Problems in Kmemato-
graphy."

Inslilutlon of Electrical Engineers.-Thursday, May 26th. At the Institn-

tion, Savoy Place, Victoria Embankment. At 6 p.m. Lecture on " A Physical

Phenomenon and its Application to Telegraphy, Telephony, >tc.," by
Messrs. A. Johnsen and K. Ranbek.

Wireless Section Meeting.—Wednesday, May 2Bth. At the Institu,

tion oi Mechanical Engineers, Storey's Gate, S.W. At 5.30 p.m. Discussion

on " Long-distance Wireless Transmission." To be opened by Mr. C. F.

Elnell.

Institution of Mechanical Engineers.-Friday, May 27th. At the Institu-

tion, storey's Gate, Westminster, S.W. At 6 p.m. Special meeting.

Pbyslcal Society of London.—Friday, May 27th. At the Imperial College

of Science, South Kensington, S.W. At 6 p.m. Ordinary meeting.

NOTES.

Eiglit-Honr Day Bill Passed in Belginm.—The Senate,

on May 13th, jiassed the Bill providing for the establishment of an
eight-hour day and a 48-hour week. An amendment was made in

the Bill as originally presented whereby the King was empowered to

suspend the application of the limitations provided in the Bill in

the event of war. or of any other emergency constituting a danger

to national security, and when advised by the Supreme Councils of

Labour and of Industry and Commerce that such a suspension was
required as a matter of national necessity, in order to ensure by

the development of the export trade the means of exchange

indispensable for the importation of foodstuffs.

—

Renter's Trade

Service CBrussels).

Reproduction of Speecli by Galena and Undamped
Waves.—As far back as 1913 Brazier and Dongier showed that the

passage of a sufficiently strong alternating current across the

surface of contact of a metal point with a crystal of galena caused

a sonorous effect. Mr. P. Collet {Comptes Rendun, June 7th, 1920),

in continuing these experiments used a primary circuit in which
undamped waves were set up, and a aecondary circuit, entirely

separate from the primary, and tuned to it by means of a variable

condenser. From the terminala of this run off two line wires

several metres long, at the end of one of which is a crystal of

sensitive galena, while a platinum point is at the extremity of the

other touching the galena, thus forming a circuit shunting the

condenser. The point is fixed to the centre of a phonograph disk

mounted on the horn of the instrument, and if the secondary

circuit be turned to the primary, and the latter be periodically

interrupted by a tuning fork, then the phonograph will emit a note

of the same pitch as the fork. When a carbon microphone was
joined in the secondary circuit, the sounds of a voice speaking in

front of it were reproduced in an adjacent room with great

intensity and with remarkable fidelity in quality ; the singing

voice was likewise admirably rendered in all detail. There is no

advantage gained by using loud voices or intense currents. The
phenomenon is attributed to thermal effects, being kindred to the

Trevelyan rocker made well known in America by Prof. Tyndall

half a century ago.

—

Journal of the Franklin Institute.
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Electrical Adhesion.—The following is a synopsis of the

lecture by Messrs. Alfred Johnsen and Knud liahbek. which
will 1)6 delivered before the Institution of Electrical Engineers
on May 2t3th (see " Institution Notes ").

The lecturers discovered in 1917 that strong adhesive forces

were developed in some cases where an electric potential differ-

ence was applied to a soHd body consisting of certain badly
conducting materials, i.e., various minerals, and a conducting
body, such as a metal disk, restirrg on the former body. This
adhesion was found to be proportional to the true area of con-
tact between the bodies, so that ground and polished surfaces
fitting accurately together afforded the best results.

It was found that the adhesion was due to an extraordinarily

strong electrostatic attraction between the two surfaces in con-
tact. The solid materials in question conduct electrolytically,

and show a very high contact-resistance with regard to an
adjacent conductor, if no conducting liquid, cement, &c., be
interposed between the two surfaces. The contact resistance

can greatly exceed the inUrrior resistance in the material used.

If a potential difference be applied to the metal disk and a

metal electrode cemented to the semi-conductor (as the ma-
terial may be called), a weak current will flow through this

semi-conductor and across the contact surface to the metal
disk. This causes a finite potential difference between the sur-

faces in contact, due to the very high contact resistance. The
result is an unusually strong static attraction, which may
easily be understood if it is borne in mind that the attraction

between the plates of an " air condenser " for a given poten-
tial difference between the plates is proportional to the in-

verse square of the distance between the plates. The distance
between the attracting surfaces being, theoretically, in this

case zero, an infinitely large attraction should be expected.
In practice, a limited attraction is manifested, the limitation
being probably due both to eleoti-olytic phenomena and to

ionisation ; nevertheless, an exceedingly strong attraction can
be obtained at moderate potentials. It has been found that
an electrostatic attraction of several pounds can be obtained
between a thick lithographic stone, fitted with an electrode at
the back, and a metal disk, two inches in diameter, resting
thereon, when a potential of 440 volts is applied. The current
is of the value of a few micro-amperes. The disk will lift the
stone in an exactly similar manner to that in which an electro-

magnet can be lifted with its armature, and the stone will

drop if the current be interrupted. Similar qualities are ex-
hibited by flint, agate, some species of slate, and many other
minerals and salts, as well as many organic substances, for
instance, animal membranes, skin, gelatine, bone, &c. On the
other hand, the experiment cannot be carried out with true
insulators, such as glass, mica, ebonite, &c., as the necessary
current cannot flow.

The attraction naturally causes a considerable friction be-
tween the two surfaces. This is utilised for technical pur-
poses by using the semi-conductor in the form of a cylinder,
maintained in rotation, and on whicJi a metal band slides.

As soon as a suitable potential is applied to the apparatus the
band will adhere firmly to the cylinder, and can be made to
operate various devices, the whole forming an effective electro-
etatio relay. In connection with telegraph apparatus, it is

essentially useful as a radio recorder, the current from ordinary
small valves being sufficient for its operation at a speed up to
several hundred words per minute, if a sufficiently high poten-
tial (inO to 200 volts) be used for the valves. If the metal
band be connected to a diaphragm or similar sound-reproducer,
and telephone currents be applied, a very loud-speaking tele-

phone is obtained. This and other applications, among which
is a low-pressure pocket electroscope, will be demonstrated at
the lecture.

It is obvious that the phenomenon forms a wide basis for
scientific investigation, and that it will probably in the future
be used for the construction of electrical apparatus for various
purposes, especially in cases where a small current consump-
tion is essential.

Anstrallan Wiring Rules. — The Fire Underwriters'
.Association of Victoria announce several alterations and addi-
tions to the general wiring rules previously issued.
According to the AtistraUan Mining Standard, in the rule

specifying minimum size of conductor, an alteration is made
in the w'ording to conform with the new method of defining
size of conductors. Under the heading " Cased Wiring," a
clause is added to the effect that metal conduit of class " B "

must be used when protecting conductors any one of which
conveys 50 amps., or more, while wood casing must not now
be laid under floors, in hollow walls or where liable to be
damaged by rodents. In-sulated conductors, protected by an
outer reinforcing cover of tough rubber compound. &c.. may
now be used when in view or not exposed to mechanical injury
or damage by rodents, .subject to the conditions obtaining
in the rules as previously set out. Unarmoured conductors
having a lead sheathing, &c., must be protected when laid

between walls, &c., where liable to damage by rodents.
Flexibles may be u,<;ed for connections to lifts, subject to their
being supported by porcelain insulators, and of such length
that they will not come into contact with the bottom of the
lift well when the lift is at the lowest point of its run. Unless
permission be chained from the inspector, no flexible extension
shall be taken across a ceiling to a drop-light or other fitting.

Switch end distribution boards must be so arranged that a,

file thert n cannot spread, whether occurring st the front

or back, and when placed on or within 6 in. of a wooden wall

or 18 in. of a wooden ceihng, a thickness of hard insulating

fire-re.sisting material is to be placed between switch or dis-

tribution boards and the wall or ceiling, and must extend at

least 6 in. beyond the board all round. Wire. &c., passing

through this material must fit the holes through which it

pas.5es as tightly as possible. Switch and distribution boards
must be fixed on incombustible supports. The space at the

back of the boards shall in no case be less than 4 in. between
any live metal and the wall, supports, or tubing, except that

where the potential above earth does not exceed 2.50 volts, the

provisions of 87 (c) shall apply, and the distance between
charged metal parts of fuses connected to opposite poles or

phases shall be 4 in.

Edncational.— In its report for 1919-20, the University

Grants Committee comments on the large increase in the namber
of students which has occurred since the close of the war.

Excludin? Universities which are not in receipt of annual grant
aid, and thcsB institutions receiving: a grrant for the first time in

1919-20, the figures compare as follows for full-time students in

the United Kingdom ;— 1913-14, 22,234; 1919-20, 36 424. The
increase is mainly due to the presence of ex-Service students. In
the 1919-20 session there were nearly 17,000 ex-Se'vice student*

in attendance at university institutions in the United Kinfrdom
Of these, rather more than 11,600 were attending^ institationg

covered by the table.

—

Daily I'elegraph.

Lecture on Electricity.—An interesting discussion took

plaae at the Rotary Club luncheon at the Grand Hotel. ShefBeld,

on May 9th, following an instructive paper by Mr. A. E. Jepson,
on " The Domestic Uses of Electricity." The speaker laid stress on
the importance of the development of eleitricity for dotnestic pur-

poses, especially in view of the difficulties which frequon'ly arise

with regard to coal supplies. He referred particularly to electric

radiators, washers, irons, vacuum sweepers, and toasters, and said

that his own experience showed that the cost was less than that of

coal and gas, the house was kept cleaner with less effort, and wash-
day becime a pleasure. He had even used electricity for heating: his

fowlhou?e, and found that under its influerce hens laid earlier and
more regularly than was the case ordinarily.— i'orksh-ire Telegraph

and Star.

Economy ! —As a measure of economy no officials or

chairmen of committees of Leigh, Lancashire, are to be sent to any
of the annual conferences.

—

The Times,

Electric Battleship Trials.—In a trial test with all four

propellers working, the electrically-driven battleship Tcnnenie
achieved an average speed of 21 knots. Her engines developed
30,909 h.p. The Trial Board announces that the engines, turbines,

and generators worked excellently. The veseel carries 12 14-in.

guns mounted in triple turrets.

—

Reiiter (Rockland, Me ).

Appointments Vacant.— Assistant officers in charge

(£300 + ), for the Government wireless stations at Leafield (Oxon.),

and Abu Zabal, near Cairo ; cable jointer (94s. Id.), for the Ecoles

Corporation Electricity Works ; charge engineer, for the Bedford
Corporation Electricity Department ; assistant charge engineer

(£309), for the Islington Borough Council Electricity Department;
engineer-in-charge (£438), for the Hammersmith Borough Council
Electricity Department. For particulars, see our advertisement
piges to- day.

Electric Fnrnaces in America.—The net increase in the

number of electric furnaces in the United States last year was
33, as against 36 in 1919, B4 in 1918, 97 in 1917, and 63 in 1916.

The total is now 356, as against 323 on January 1st, 1920. The
expansion of the industry will be appreciatfd when it is recalled

that there were only 19 furnaces of all types in the United States

on July Ist, 1913. In Canada the industiy is virtually at a standstill.

As heretofore, the Heroult furnace maintains its leadership in

installations and ou'put. Most conspicuous in the progress of the

American steel industry last year were the Green and Greaves-

Etehells types. Expansion in the installation of other types has
either been small or absent. A new furnaie of small size, but of

decided interest and practical use is the Von Schlegel repelling arc

furnace sold by the Industrial Electric Furnace Co., Chicago. Only
one of them is operating in the steel industry, but about six are in

U'e in the ron-ferrous industry. The Volta furnace, sold by the

Volta Manufacturing Co., Wetland Ontario, is an on' growth of

the war, and two are being instal ed near Pittsburg. The world's

steel industry, as a whole, is credited with 961 furnaces, of which
the United States and Canada are credited with 399, or over 40 per

cent. The numbers of furnaces in the other leading countries »re

as follows : —England, 160 ; Germany, MO ; France, 6'^
; Italy, 50 ;

Sweien, 60 ; and Norway, 20.

—

Scient'Jic Aiwrican Monthly.

Synthetic Resins and Varnishes. — The Electrical

Research Aaeociation is actively interested in furthering t'e manu-
facture and use of e'ectrical infu'sting ma'erials made from
synthetic resins and varniahen. and having the well-known heat-

res'stiiig chiracteristios associated with some of these materials.

Leading manufacturers and users of the raw materinls and fiiished

products are alrearly co-operating, and it is hoped that persons not

already in touch with the wiTk will take an early opportunity of

communicating with Mr E. B. Wedmore, Director and Secretary of

the British EleotricHl and Allied Industries Reiearoh Aeiooiation,

19, Tothiil Street, Wustmiuiter, S.W. 1.
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INSTITUTION NOTES.

Instllntlon of Electrical Engineers Retdrn to I.E.E. Bdildino.
—The removal of the Institution offices to its own buildingr began
on Tuesday, May 17th, and all communications to the Institution

should now be sent to Savoy Place, Victoria Embankment, London.
W.C. 2. The telephone number will continue to be " Gerrard 764,"

and the telegraphic address, " Voltampere, Phone, London."

Special Lecture.—On May 2Gth, at 6 p.m., at the I.E.E.

buildirg, Messrs. A. Johnsen and K. Rahbek, two Danish
engineers, will lecture on " A Physical Phenomenon and its

Application to Telegraphy, Telephony, fee," and will repeat the

demonstrations of their inventions, which, it will be remembered,
took place at the Polytechnic Academy at Copenhaeen, recently,

on the ocoaaion of the centenary of Hans Christian Oersted. The
lecturers claim that by sending an electric current through certain

substances—such, for instance, as lithographic stone (slaty lime-

stone) - an adherent force, in some respects resembling, but

entirely different from, electromagnet'sm, is produced. The
discovery will, it is thought, inspire a seriis of inventions, both
within and outside the field of wireless telegraphy, such as, for

instance, greater speed in wireless reception. The lecturers will

also give a demonstration of a violin being used as a loud-epeaking

telephone. A synopsis of the lecture appears on p. 656.

Benevolbnt Fond.—In order to secure the 19 donations of

£250 required to comply with Mr. E. M. Hughman's offer of £250,

it has been suggested that some members might be willing to

invest that sum in the name of the Fund, subject to their

receiving the income during their lifetime ; or they might take

out fully-paid-uD policies on their lives and assign them to the

trustees of the Fund.

Annual General Mbbtino.—On May Slst, at 5 p.m., at the

I.E.E. building, the annual general meeting of the Institution will

be held to receive and consider the accounts for the year ended
December 3l8t, 1920, and the annual report of the Council, and to

elect auditors.

The Charter.—At 5.45 p.m. on the same evening and at the

same plrce a special general meeting will be held for the purpose

of considering and, if thought fit, of paaaing the following

resolution, namely :

—

' That the Council of the Institution of Electrical Engineers be

requested to apply to the Privy Council for a Royal Charter of

Inooiporation. and that the draft petition and draft charter

therefor, which have b»en initialled for purposes of identification

by the chairman of this mef-ting, be approved, subject to such
alteratiors as the Council of the Institution may deem it necessary

or expedient to make therein prior to the application to the Privy

Council, and to such alterations as may be made therein by the

Privy Council and approved by the Council of the Institution."

Copies of the draft petition and charter have been circulated to

members.
Lecture.—At 6 30 p.m. on the same evening and at the same

place Dr. F. B. Jewett will lecture on " Research Work in the

United States.'

Wireless Section.—On May 25th, at 6 p.m , at the Institution

of Mechanical Engineers, Mr. C. F. El well will open a discussion on
" Long-distance Wireless Transmission," and on June 8th, at

6 p.m., in the I.E.E. building. Prof. J. S. Townsend, F R.S., will

read a paper on " Electric Oscillations along Straight Wires and
Solenoids."

North- Eastern Centre.—The annual meeting of this Centre

was held on May 9th, at Newcastle-on-Tyne, Mr. J. R. Beard pre-

siding. The report of the Committee stated that the membership
of the Centre again showed an increase, from 3'.m; to 434.

At the beginning of last session the Committee decided to

award annually a local premium valued at £2 5s. for the

best paper read by a Student before the Students' Section

which is not awarded one of the Institution's Student
premiums. Last session the premium was awarded to Mr. L.

Champney, for a paper entitled " Wave form of an Alternator." The
premium for the closing session has been provisionally awarded to

Mr. H. M. Rochester for his paper entitled " Electricity in

Mines"; bnt the award cannot be confirmed until the Council's

awards are known. The Committee also decided at the commence-
ment of the session that a further local p-emium, valued at £2 28.,

should be awarded to the Student who made the best contribution

to the discussions at the Students' meetings, and this premium has

been awarded to Mr. E T. Jones. The officers and members of

C( mmitt( e for the ensuing year, are :

—

fh'iiniian— Prof. W. M. Thornton, D.Sc.
Vice-Chairinen.—M(S?rs. E. Fawssett and T. Carter.

Pjst Chairmen.—Messrs. J. R. Beard. M.Sc, and W. Cross.

Committee.—Power Supply Undertakings,—Messrs. W. F. T.

Pinkney. C. Vernier, and A. A. Hughes.
Mani'/aotiirem and Contractors.—Messrs. P. F. AUau, A. P. Pyne,

H. W. Clothier, N. W. Prangnell and J. Rosen.
Universities avd Technical ColUges.—Mr.W. T. MaoCall.
Municipal Engiieirs.—Mr. E. Moxon.
Consulting Engineers.—Mr. C. H. Dividson.
Cieil Service and Railways.—Messrs. F. G. C. Baldwin, G. L.

Drnry, and H. Kitchen.
ff'scellaneous Sections.—Mr. A. C. Michie.
Hon. Secretary.—Mr. H. B. Poynder.
Auditors.—Messrs. C. Tumbull and J. M. Heslop.

Inidtntion of Civil Engineers.—At the annual general meeting,
on April 26th, the result of the ballot for the election of
officers for the year 1921-22 was declared. The President-Elect is

Mr. W, B. Worthington. Amongst the members of Council are

Colonel R. E. Crompton, C.B., R.E. (T.) ; Sir Robert A. Hadfield,
F.R.S. ; Captain H. Riall Sankey. C.B., R.E. (retired) ; and Sir John
F. C. Snell. The new Council will take office on the first Tuesday
in November, 1931.

Royal Photographic Society On Tuesday next, at a meeting
of the Scientific and Technical Group, by request of the Society,
Mr. J. C. Elvy will open a discussion on " Illumination Problems in

Kinematography." It is expected that Messrs. Walsh and
Buckley, of the N.P.L., and Mr. Priest, of the U.S. Bureau of
Standards, will take part.

OUR PERSONAL COLUMN.
Th« Editors invite electrical engineers, whether connected with thg

technical or the commercial side of tlie profession and industry,
also electric tramway and railway officials, to keep readers of the
Electrical Review posted as to their movements.

At a Mexboro' (Yorks.) Urban Council meeting an animated
discussion took place on the question of the salary of the electrical

engineer (Mr. J. B. Feltham). In 1919 his salary of £300 per
annum was referred to arbitration, the Council and the engineer
agreeing to abide by the award. A year later a salary of £660
was awarded. The OouncU, however, decided that it could not
afford to pay such a salary, and it rescinded the agreement to

accept the decision of the arbitrators, and offered a salary of £500,
which Mr. Feltham accepted without prejudice. The question that
now faces the Council is that of the payment to the engineer of

£480, representing the difference between £300 and £660 over a
period of 16 months, during which time the question of salary was
in abeyance. The Council has rejected the Finance Committee's
recommendation that the amount be paid, and has also rejected

amendments that a smaller sum of £266 be paid, and that the
matter be further considered.

Aylesbury Town Council has granted £370 to the electrical

engineer (Mb. W. A. Tubnbull), as remuneration for work in

connection with the installation of additional plant.

Mr. F. Fltnn has been appointed acting borough electrical

engineer by the Limerick Corjxjration, with Mb. Geund as acting
assistant engineer.

A recommendation by the West Hartlepool Electricity Committee
to increase the salary of the engineer to £900 has been rejected,

Mb. Geokqe Sutton, who was already an elected member of the
Council of the Bribery and Secret Commissions Prevention League,
Inc., has been nominated as representative of the Cable-Makers'
Association on the Council.

Mr. David T. Wilson, director of William MoGeoch & Co., Ltd.,

announces his retirement, for reasons of health, as from June 30th,

1921. Mr. Wilson has been associated with the firm for close on
40 years as assistant manager, and latterly as director, and is well
known in the electrical trade.

Obituary —Mr. A. G. Newington, M.I E E.—We regret to record

the death, which occurred on April 30th at Dunfermline, at the

age of 49 years, of Mr. A. G. Newmgton, M.I.E.E., who was on the
electrical engineering staff of H M. Dockyard, Rosyth. The
deceased gentleman was a brother of Mr, F. A. Newington, M.I.E.E

,

city electrical engineer of Edinburgh.
Mr. C. L. Oechsneb.—We deeply regret to record that Mr. C. L.

Oechsner, publicity manager to the British Thomson-Houston
Co., Ltd.. at Rugby, passed away on Sunday last at Bournemouth.
He had been in failing health for some time. The funeral was to

take place yesterday, Thursday.

NEW COMPANIES REGISTERED.

Electric Traction Developments, Ltd. (174,459).—Private
company. Registered May 4th. Capital. £4.000 in fi shares. To acquire and
turn to account any patents, licences and concessions relating to (1) railways,

tramways and other methods of traction, and (2) and (3) the production, treat-

ment, storage, distribution, application and use of electricity, motive power
and lighting and apparatus therefor. The first directors are : T. H. Minshall.

34, Victoria Street, S.W.I, engineer; P. Horsfall, Queen's House, Kingsway.
W.C, secretary. Remuneration as fixed by the company. Solicitor : L. H.
Booth, Milburn House. Newcastle-on-Tyne. Registered office : 34, Victoria

Street, Westminster, S.W.

Scottish Industrial Exhibition, Ltd. (11,712).—Private
company. Registered in Edinburgh May 4th. Capital, £500 in £1 shares.

To promote and carry on in any part of the U.K. exhibitions of the manu-
factures, products, industries and material resources of Scotland and of all

articles illustrative of science and art, &c. The first directors are; J. Cousin

Stevens, 57, Queen Street, Edinburgh, S.S.C; R. Morrison Ireland, 57, Queen
Street, Edinburgh, W.S. Secretaries : Kitchen and Stevens, 57, Queen Street,

Edinburgh.

Combination Metallic Pacldng Co. (1921), Ltd. (174,649).
—Private company. Registered May llth. Capital, £5,000 in £1 shares. To
take over the business and certain of the assets of the Combination Metallic

Packing Co., Ltd. (incorporated in 1900. and now in voluntary liquidation), and

to carry on the business of packing manufacturers, dealers in metallic and

other packing, engineers, brass and aluminium founders, forge masters, elec-

tric welders, shipping agents, ship repairers and owners. &-c. The first directors

are: W. M. Brown, 46. Bede Burn Road, Jarrow; G. H. Mackrow, 5, Gordon
Terrace, Whitley Bay; W. Matheson, The Clach, Hebburn-on-Tyne. Secretary:

G. H. Mackrow. Registered office : Hillgate. Gateshead.

Aylesbury Motor Co., Ltd. (174.646).—Private company.
Registered Mav llth. Capital, £6.000 in £1 shares. To take over the business

of a motor, electrical and general engineer carried on by W. H. Perry at

48 and 50. Kingsbury Square, Aylesbury, Bucks. The first permanent director!

are: W. H. Perry, 1. Woodside Avenue, Highgate, N.6; Ellen F. C. Perry,

1, Woodside Avenue. Highgate, N.6; R. R. Gordon Barrett, 48. Kingsbury

Square, Aylesbury. Bucks. W. H. Perry may retain office as governing

director while holding 1.000 shares, with £250 per annum b- '—

Registered office ; 48-50, Kingsbury Square, Aylesbury, Buclu.
tlon.
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OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Strand Electric and Engineering Co., Ltd.—Particulars of
l-J.tKKl debenlurus authorised ,\l;irth Uth. iJil, |irtstnl issue i'l.aoO, charged

on company's property, present and future, including uncalled capital.

Woking Electric Supply Co., Ltd.—Issue on various dates
from Augusi Tth, 11)19, to April 2(>th, 1921, of i'S.070 debentures, parts of a

st-rics alrc.id.v rcyisterfd.

Marston Billington, Ltd.—Debenture dated May 3rd, 1921,
to secure il.tKXI ch.ir(;.d on the company's undertaking and property, present

and future, including uncalled capital. Holder: ]•". G. W. Pearson, Highlands.

Karnham Common, Uucks.

Comae Manufacturing Co., Ltd.—Particulars of .£2,000
debentures authorised .April Mw, 1921, present issue £700. charged on com-

pany's property, present and future, including uncalled capital.

i. E. Lester & Folwell, Ltd.—Satisfaction in full on April
3Hlh, 1921 (.a) of mortgage dated .-Vugust 17th, 1920, securing £1,500, and (d)

of equitable charge dated December 13th, 1920, securing all moneys then due

or to become due notified. Transfer of mortgage and further charge on

W, London Road, Leicester, dated April 29th, 1921, to secure £8,000. including

l;3.500 transferred. Holder : Mrs. G. A. Hill, Ced,ir House, Aylestone Road,

Leicester.

CITY NOTES.

Tlie report siiows tliat tlie capital ex-

Potteries Electric pended auring 19'2U was i;'2'2,081, chiefly

Traction lor additional motor omnibuses. The re-

Co., Ltd. venue was i"299,9'2y. 'lYatiic and parcel

receipts i'2S0',63'2, or ±"28.194 in excess of

1919. Expenses increased by ±'44, '201, due principally to in-

creases in wages and to the tiigher cost of fuel. iUter deduct-

ing; all expenses chargeable to revenue, including £il,U'2.5 for

tleoenture interest and a provision of i;l5,(J0U tor renewals,

there remains ±"28,5tX) (against ±-44,141 in 1919). plus ±12,U8-2

brought forward. There is put to reserve ±1U,UUU; 5 per cent,

preference dividend. ±1'2,'25U; dividend of 5 per cent, on the

ordinary -shares, ±'1'2,'250; carried forward, £6,082. The re-

serve will now stand at ±110.687, and the renewals fund at

±'71,319. The increases in wages granted during the year

were iieavier than during any previous year, and as it was
not possible to increase the revenue to the same extent, the

balance available for distribution is consequently less. The
traffic receipts for the current year were satisfactory until

the mines closed down. Considerable competition with the

regular services of the company is being experienced at pre-

sent from motor vehicles, and steps are being taken to meet
it. Additional omnibus services liave been opened and are

providing travelling facilities in districts formerly without
adequate means of communication.

At the annual meeting, held on May
Calcutta l'2th. Lord Meston, K.C.S.I., explained how

Electric Supply the company's business had developed in

Corporation, Ltd. spite of the check which Calcutta experi-

enced in its general prosperity during 19'20.

The demand rose steadily, and 39 millions of units had been
sold, as against 32 millions in 1919. Every class of consumer
contributed to the increase ; the demand for power for in-

dustrial purposes ro.se by nearly '20 per cent., and for private

lighting and fans by neai'ly "25 per cent. In addition to the

regular supply the company's staff came to the assistance of

Calcutta in October, when the gas strike plunged the city

in darkness; for this they received the thanks of the munici-

pality. The expenditure had gone up considerably, due largely

to the increased output, but also to a serious increase in

ttie cost of coal, the bill for which rose by over 42 per cent.

Wages and salaries had also been increased in view of the

high cost of living. The effect of the depreciation of the

rupee was not so marked in 19'20 as it would be in 1921. But
to meet all these adverse circumstances the scale of charges
had to be revised and a surcharge of 1.5 jier cent, was added to

all consumers other than those with special contracts—to

take effect from January 1st. Even with the additions the

rates were not only l>elow the legal maximum, but below
those charged before the war. Owing to the cheapening of

the supply in March. 19'20, on a fiat rate of 3 annas per unit

for domestic purposes other than cooking, the rise in revenue
had not been proportionate to the increase in demand. The
new increase in rates was but a temporary measure to be
abolished as soon as possible. The policy of reducing rates

had been fully justified in the past, and in their business the

maxim of a large turnover and small profits would probably
command their approval, as well as tliat of the customers.
The extensions foreshadowed a year ago had been prepared
for, but in view of existing conditions the directors had post-

poned all capital expenditure which could possibly be allowed
to stand over. However. ±.500,000 of the first mortgage deben-
tures were floated last July, the proceeds enablina the directors

to push on with the provision of one 15,000-kW set and one
O.OOO-kW set with boilers, auxiliaries, and transmission mains.
These were still much short of the plant originally contem-
plated. The directors had WTitten off the whole cost of the
recent debenture issue, ±34,793. out of the profits, and re-

served ±83.000 for E.P.D. and other taxation in England.
±43,760 had been carried to the depreciation fund, and the
reserve and other funds strengthened to the extent of ±10,000.

The dii-ectors proposed a final dividend on the ordinary shares
uf per cent., with an additional bonus of 1 per cent., making
Ji per cent, m all for llic year, this is subject tn l-.uglish

income tax at the rate of only 3s. 6Jd., allowance being made
on account of the tax already paid by the company on its

profits in India. .\ bonus of 2 per cent, on the net rupee
profits of the company was proposed for the stafl in India,

who had worked loyally and well in the middle of a local

epideiuic of strikes and labour uurest. Figures were quoted
to show the remarkable progress of the company. 'Iwenty
years ago. only 407 houses in Calcutta were supijlied with
current; the present number was 11, .500. The cable mileage
rose in the same period from 26 to 525 miles, and the sales

of electrical energy from under half a million to nearly 39

million units. And yet the business was capable of almost
infinite development in a city like Calcutta, with its steady

increase of industrial enterprise and a dense population now
breaking, through their innate conservatism. The company's
position was very sound ; there was no need for uneasiness
about good Indian investments. Tte wave of unrest was
pas.sing, and the risks attending well employed capital in

India were not greater, but probably on the whole less, than
under present industrial conditions in England.
The resolution was seconded by Mr. P. V. Luke.

Col. Westrop asked what was the average rate of exchange
at which the net profits had been brought home from India,

and was informed that it was rather over 2 shillings.

Mr. Lamert commented on the iniquity of the excess profits

duty and other taxation. Altogether taxation accounted for

about ±1'20,000 out of a revenue of ±270.0)0.

In reply, the chairman agreed that the disapjyearauce of

the E.P.D. would benefit the company ; but on the other

hand, it would mean a higher range of income tax, while

there was always the possibility of an extension of the

corporation profits tax. Though next year a considerable re-

duction in taxation might be expected, it \\as prudent to keep
a fair margin for the future. The chairman also raised the

point of having a shareholders' register in Calcutta. It was
urged that it would be good for the company if Indians and
Anglo-Indians were personally interested. The board had
considered the matter for some time, and for various reasons

had gone slow in that connection, but had now practically

decided to oisen a register in Calcutta.

The resolution was unanimously approved.

At a subsequent special meeting the directors were given

additional borrowing powers up to ±100,000 ; and it was agreed
to sub-divide the existing ±5 preference and ordinary shares

into five shares of ±1 each.

The accounts of the Welter Elektrizitalx

German imd Hebezeugwerk A.G., of Cologne-

Companies. Zollstock, who.se manufactures include
lifting appliances, show net profits of

252.000 marks for 19'20. as contrasted with 135.000 marks in

1919, and the dividend is at the rate of 15 per cent, and 10 per

cent, in the two years respectively.

The accounts of the Vrr. Isolatoren Werhe A.G., of Berlin,

.show net profits of 363,000 marks for 19'20. as compared with

166,000 marks in the previous year, and the dividend is at the

rate of 12 per cent., as in 1919. The report states that the

great activity in the first half was followed by a decrease in

the demand for insulators and falling prices in the second half

of the year.

The directors of the Accumulatoren Fabrik A.G.. r>f Berhn
and Hagen. who.'^e shaie capital was increased from 12,000.000

marks to '20.000,000 marks last year, report net profits of

5,0-56,000 marks, as against 2.5'i5,O0O marks in 1919. and that

the dividend rises from 17 per cent, in the latter year to '20 per

cent, for 19'20 on the larger amount of share capital. The
report expresses the hope of a revival in manufacturing, and
states that the maintenance of accumulators was being con-

tinued in return for additional payments on the part of

customers.
The report of the Snchsenwerk, Licht vnd Kraft A.G.. of

Dresden, states that the production in 19'20 was considerably

greater both in value and quantity than in the pre-war year

of 1913. It was possible for the Eadeberg works, which was
acquired from the State, to employ a larger number of men
than the 800 originally provided for; the tran.sformer factory

at Niedersedlitz was considerably enlarged and the construc-

tion of apparatus was extended, while 100,000-volt tran.smission

lines for Saxony and the Reich were being made. Tlie net

profits in 1920 were 17.100.000 marks, as compared with

2.160.000 marks, and the dividend is 10 per cent., as against

20 per cent, on less capital in 1919.

The renort of the Sorietn Grnerah
Italian Itahnna Ediunn <}i FAettrkiia shows a

Companies. steady increase in the cost of working.
resulting more particularly from the wages

increase authorised by the Labriola award, which is. however.
counterbalanced in part by the higher tariff granted bv Decree
No. 2, '264. Tlie accounts .show a balance of 10.315.584 lire,

which allows of a dividend of .36 lire on each of the 240.000

fullv paid shares of December .31st, 1919. and of 13.3 lire to

80.000 shares partly paid up. To carry out the installation of

new plant the .shareholders have sanctioned the increase of

the comoaiiv's capital from 96.000,000 to 108,000,000 lire, and

eventually to 180.000,000 lire by the further issue of 340,000

300-lire new shares.
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The report of the Societa Anonima per lynprese Elettriche

Coiiti refers to the unfavourable conditions created by the
Labriola wuyes award as well as to the increasing dearness of

raw materials, which had seriously affected the working of the
company. Besides carrymg out the works under way at

Valdo, plans were being prepared for the installation at

Crevuladossula. The accounts disclosed a net balance of

4.9U5.(X)0 lire, from which a dividend of 22.5U lii'e to each of

the ifvl.UUU old shares and •i.'io to each of the 96,000 new shares
would be distributed.

Steady progress marked last year's working of the Societa

Elettrica ct Elettrochimica del Vaffaru. the accounts closing

with a net balauce of iluy.OOO lire, allowing of a distribution of

25 lire to each of the 32,U0U i50-lire shai'es. Power was given

>the directors to increase the capital from b.OOU.OOO to 12,000,000

lire by the issue of KJ.OOO new shai-es. The company has
recently secured a concession to develop the Upper Caffaro

river, for which the new capital was demanded.
Societa Lombarda per Distribuzione di Energia Elettrica.—

The report, closing with December 31st last, showed a consider-

able increase both in the receipts and in the disbursements.
The net balance was 3.810,282 lire, which allowed of the distri-

bution of a dividend of 52 lire to each of the 65,000 fully paid
up shares.

Societa Adriatica di Elettricitii (Venice).—The sanctioned in-

crease of the capital to 100,000,000 lire had been carried out,

and the augmented demand for energy during the past year
had necessitated the resort to the reserve thermic plant. The
v\orks for the utilisation of the water power of the Veueto
had been cai'ried on uninteiTuptedly, while those for the more
thorough utilisation of the waters of the river Adige by the
Milan company were almost completed. The company's opera-

tions during 1920 were concerned with the repairs of the lines

and plant damaged during the war. The Labriola wages award
had imposed heavy sacrifices, having raised the cost of hand
labour eight times above that ruling before the war. The
accounts showed a net balance of 6.019.224 hre. out of which a
distribution of 9 lire per share was declared.

Siemens Bros. & Co., Ltd.—The report for 1920 shows a
proht of £253.254, plus £315.776 brought iu. 'The directors

recommend a final dividend of Is. per share, free of tax, mak-
ing 10 per cent., free of tax, for the year, placing to a special

surplus fund £30,000, and carrying forward, subject to excess

profits duty for 1918, 1919 and 1920. and to corporation tax.

£435.218. It is proposed to increase the share capital from
:gl.500,000 to £2,500,000 by the creation of ten per cent, cumu-
lative preference shares, to be issued when required, and to

capitalise £.300,000 surplus assets, to be distributed in the pro-

portion of one ten per cent, cumulative preference shares for

every five shares paid.

—

Financial Timrs.

Mackay Companies.—Receipts of the Mackay Companies
for the year to February 1st, 1921. from investments in other

companies totalled $4,868,988. Dividends paid absorbed
$4. '230.330. Uperating expenses, including Federal income tax,

transfer agents', registrars', auditors' and trustees' compensa-
tion, office rent, salaries, stationery, engraving of certificates,

&c.. totalled $535,400. leaving to be carried forward $103,251.

A contract has been signed with Swan Hunter and Wigliam
Richardson, of Newcastle, for the construction of a new cable

repairing steamer to replace present cable sfup Mackay-
Bcnnett. The new steamer will be completed early in 1922.

—

Finayicial Times.

Chesham Electric Light & Power Co., Ltd.—The profit for

1920 on electricity supply, after deducting all costs of genera-

tion and distribution, and on contracting and other work, was
£5.642. Deducting general exi^enses. rent, rates, &c., leaves

£4.332, plus £4. .577 brought forward. Debenture and loan in-

terest absorb £1,796, depreciation on property £1.000, balance

of cost of debenture issue £302; dividend, £900; balance,

£4,910.

Oldham, Ashton & Hyde Electric Tramway, Ltd.—The
report for 1920 shows a "net profit of £U..500". plus £5.987
brought forward. There is put to reserve £6.000. The divi-

dend on the ordinary shares is 6 per cent, for the year, and
£5.987 is to be carried forward. As a result of the arbitration

proceedings and subsequent negotiations, the directors have
received a definite offer from the local authorities of £125.000
for the system (in addition to the price of stores) and to settle

all matters outstanding. The directors advise the shareholders
to accept the offer. The amount that will ultimately be avail-

able for distribution cannot at present be definitely stated, but
there will be a. surplus for both classes of shareholders after

repayment of the capital.

Constantinople Telephone Co.—.\fter providing for interest

on obligations and debt certificates and debiting 5 per cent,

interest on .share capital, fuU .amount of amortisation, together
with reserves for renewals. Sec. accounts for year ending
December 31st show a loss of £T18.431, which makes a total

deficiency of £T74,025.

CraljSpark Electric Cable Ce., Ltd.—The annual meeting
was held in Glasgow on May 12th, Dr. Magnus Maclean in

the chftir.

New York Telephone Co.—Net earnings for 1920,

$12,104,575; deduct interest. $6,094,502; balance. $6,070,073;

add surplus at January ist. 1920, $38,814,111; total,

$44,884,184; dividends (8 per cent.), $12,000,000; miscellaneous
items, $361,022; surplus, December 31st. 1920. $32,503,162.—
Financial News.

Anglo-American Telegraph Co., Ltd.—The report is

issued for the year ended Alarch, 1921. It states that the four

dividend payments announced aheady absorbed altogether

£262.500, being the rent paid by the Western Union Tele-

graph Co. for the year, equal to 3J per cent, on the ordinary

stock. 6 per cent, on the preferred, and li per cent, on the

deferred. The balance at credit of revenue account, £72.1.58,

includes £6,5^33 interest received, and the balance (£65,625) is

available for the payment of dividends for the quarter to

March. 1921.

STOCKS AND SHARES.

Tuesday Evening.

With the labour crisis fluctuating daily (if not hourly), the

Stock Exchange markets are at some loss to know in which

direction the immediate indications point. There was a certain

amount of accumulated business to be dealt with after the

Whitsun holiday, but as soon as this was cleared off. markets

settled down to await developments in the coal trade. Publi-

cation of the Railways Bill had an effect surprisingly little

upon quotations of stocks and shai'es iu the railway markets.

Indeed it may almost be said that the result was practically

ml. and the reason may be partially ascribed to the difficulty

which the ordinary mind experiences in grapphng witli the

intricacies of the Bill's provisions.

So far as the electric railways are concerned, we have al-

ready pointed out that the Bill is not Ukely to influence their

financial position seriously one w'ay or the other. Gorgeous
Weather at' Whitsun caused motor-'bus traffic, m and out of

London, to break all records, and this lent fresh courage to

those who have been maintaining for some time past that the
tube companies are getting into a strong position. As soon

as the companies are able to take full advantage of their profit-

earning capacities, the shareholders are likely to reap the

reward of a long-exercised patience. Because of this, the

prices of the various stocks are well maintained on the whole.

Though steam stocks may droop, the Undergrounds, with occa-

sional ups-and-downs, manage to hold rises on balauce. The
enthusiasts are talking about the possibility of a dividend

being declared on Districts about the end of next year, though
this did not prevent the stock losing 10s. at I62. Underground
Incomes have risen to 74^.

The way in which the prices of new issues continue to ad-

vance is remarkable. Central Electric Notes have risen IJ to

5J premium. The new City of London Electric second prefer-

ences left, it may be recalled, in the hands of underwriters to

the tune of about 60 per cent., are now up to Is. 3d. premium,
instead of being Is. discount, at which the price opened when
dealings started. Auckland 6 per cents, have improved to 5

premium. British Oxygen 8 per cent, debentures, which came
out at 96, are 4J premium. Melbourne Electric 8 per cent,

preference, now £3 paid, and offered to the shareholders at

ii for the £5 shares, stand at 3 1/16, while the ordinary shares

OS. paid are 6d. premium. It is expected that when the pro-

posals for the issue of Siemens new 10 per cent, preference

shares are passed, and a market opens in the shares, there

will also be a premium on these. The meeting to sanction the

increase of capital is being held this week, and the ordinary

shares, which drooped to '23s. 9d.. have recovered to 25s.

Babcock & Wilcox are firm at 2 7/16 on the issue of a report

which shows the gross profit of £770.800 to have risen nearly

£104,000. and the net profit of £497.468 is £42.500 up on the

year. The dividend, which remained at 15 per cent, for five

consecutive years, is raised to 16 per cent., the .same rate as

was paid for the year before the war. It has to be remem-
bered, too, that new capital ranks for dividends this time, and
the report speaks of there being a considerable increase in the

amount of work in hand, though this is qualified by the state-

ment that new orders are now difficult to obtain, while the

coal dispute has caused a cessation in some departments. In

these latter considerations, shareholders will find food for re-

flection that is not altogether palatable, but it must be ad-

mitted that the company has had wonderfully good luck and
good management in the past decade.

The only change in the home electricity supply market is a

rise of i in County of London ordinary, which puts up the price

to 7J. Calcutta Electric Supply shares are better at -51. and
Melbourne preference at 5 are J higher. In the Ust of manu-
facturing companies. Edi.son Swans have given way to lis. 3d.

Electric Constructions at Ifis. 3d. are also 9d. down. On the

other hand. Metrnpnlitan-Vickprs preference at 1 13/16 are J

higher, and the market generally is steady.

Montreal Light. Heat and Power shares have improved to

92i. Shawinigan shares at 120 and the 5 per cent, bonds at

113 are tjoth lower. British Columbia Electric preferred at

53J is down a point, and the Anglo-Argentine Tramways Ust is
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steady at the previous quotations. Mexicans are better as a
whole, liut the only ehauge in the Utihty i.ssues is a dollar rise

in the ;5 per cent, hrst mortgage bonds of the Mexican Light
and Power Co. Stock Exchange gossip hints at a scheme to
bo promulgated at an early date under which the arrears of
interest on the bonds of the Mexican Utihty Companies may
be dealt with. Part of the overdue money, according to this
report, will be paid in cash and part in Funding .scrip. Some
such arrangement has been long expected, and the revival of
the talk may K-r\c Id ilin'i- the fainting spirits of bondholders
who have recei\r(l im iiii<i('st on their investments for nearly
seven years. \\'e give the rumour for what it may be worth

;

some day. of course, it is .sure to materialise. Pharaoh's
dream came true of seven fat years being succeeded by an
equal period of lean. What happened in the third seven years
must present itself as an interesting speculation to holders of
bonds in Mexican Utility companies.
Great Northern Telegraphs, with a rise of 2os., and Indo-

Europeans, with a rise of 40s., are outstanding features of
strength in the market for cable stocks. Eastern ordinary has
hardened to 163^. Westerns are 5s. better at 16J. Oriental
Telephones have picked up to 2 3/16. Marconi's continue
steady at 2|, but speculation has given place to renewed
quietude in the market.
Passing of their dividends by rubber-producing companies is

so common nowadays as to arouse no comment. Prices natur-
ally sag. The armament group attracts but mild attention.
Prospects of early settlement in the coal trade are canvassed,
and, if these fructify, a fall to fi per cent, in the Bank Rate is

held to be inevitable. It is this latter consideration which
serves to maintain investment securities at good prices.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies,

Dividend Price
/-

* s May 17,
1919. 1930. 1921. Rise or tall

Brompton Ordinary 12 IS 6 —
Charing Cross Ordinary ... 7 8 8! —

do. do. do. 4iPre[,.. 4) 4) 3
Chelsea 4 6 »
City of London 18 14 lA —

do. do. 6 per cent. Pref... 6 6 17/- —
County of London ... . . 8 8 71 + |

do. do. 6 per cent. Pref... 6 6 8 —
Kensington Ordinary .... 7 9 4^ —
London Electric 2^2^ I —

do. do. 6 per cent. Pref...86 2| —
Metropolitan 6 7 8| —

do. 4J per cent. Pref. .. t\ \\ 3A —
Bt. James' and Pall Mall . . .. 13 12 6 —
South London 6 7 2) —
South Metropolitan Pref 7 7 16/9 —
Westminster Ordinary .... 10 10 SJ —

Telegraphs and Telephones.
1918 1919

Anglo-4m. Tel. Pref 6 6 78J —
do. Def 88/6 IJ 16 —

Chile Telephone 8 6 5* —
Cuba Sub. Ord 7 7 7» -
Eastern Extension 10 10 16| —
Eastern Tel. Ord 8 10 ^6^} +1
Globe Tel. and T, Ord 8 10 16i

do. do. Pref 6 6 9 —
Great Northern Tel 82 33 24 +1J
Indo-European 18 10 83 +2
Marooni 96 96 3g —
Oriental Telephone Ord 10 19 2A -HA
United R. Plate Tel 8 8 61 —
West India and Panama . . . . 1/8 Nil X ~
Western Telegraph 8 10 16j —

Home Rails.

1919 1920
Central London Ord. Assented . . 4 4 46A —
Metropolitan 1} lA 26l — A

ao. District Nil Nil 16* — }
Underground Electric Ordinary . . Nil Nil 2| —

do. do. "A" Nil Nil 7/- —
do. do. Income ..4 2 74) Jr\\

Foreign Trams, &o,

1918 1919
Anglo-Arg. Trams, First Pref. . . Nil B* 28 —

do. do. 2nd Pref. . . Nil Nil B —
do. do. 6 % Deb. ..66 61J —

Brazil Tractions Nil Nil 81 —
British Columbia Eleo. RIy. Pfce. 6 6 65 —

do. do. Preferred 2J 6 68* —1
do. do. Deferred Nil 8 61* —
do. do. Deb. . . 4i 41 684 —

Mexico Trams 6 per cent. Bonds. . Nil Nil 42 —
do. 6per cent. Bonds. . Nil Nil 33* —

Mexican Light Common Nil Nil llj —
do. Pref Nil Nil 18 —
do. 1st Bonds . . Nil Nil 69i -f 1

Mandfagturinq Companies.

Babcook &. Wilcox 16 16 'ifg —
British Aluminium Ord 10 10 16/3 —
British Insulated Ord 12i 15 lA —
Callenders 26 15 li —

6J Pref 64 6i 17/6 —
Crompton Ord 10 10 lfi/3 —
Bdlson-Swan 10 10 U/3 +9d.

do. do. 5 per cent. Deb. . . 5 6 70 —
Electric Construction . . . . 10 10 16/3 —9d.
English Electric — 8 13/- —

Do. Pref — 6 14/6 —
Gen. Eleo. Pref 6i 6i 19/- —

do. Ord 10 10 23/9
Henley 25 15 l/j —
do. 4i Pref 4* 4) 8* —

IndiaRubber 10 10 j
—

Met.-Vickers Pref — 8 lf| -I- J
Siemens Ord. 10 1 10 1} 1 —
Telegraph Oon 20 30 30^ —

* Divldendg paid tree of InoomeeTax,

£10
10 6 6

7 10 6
9 4 8

11 16
7 12
10 6 6
7 10

10 18 2
7 10
10 18 3
10 7 4

7 7

6 13

6 10 8
Nil.

•5 19 6

9 1 ID
*3 15
'11 17 6

MARKET QUOTATIONS.
It should be remembered, in making uae of the figures appearing
in the following list, that in some cages the prices are only general,
and they may vary according to quantities and other oircumatancea.

Tuesday, May 17th.

CHEMICALS, &c.

a Acid, Oxalic
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SUBMARINE CABLE TELEGRAPHY.
Oscillatory Circuit Signal Conditions : Some Graphs, Tables, and Scales.

By EDWARD RAYMOND-BARKER.

{( '(Dillwlfdfrom paije 630.)

52. Expressions 42 and 45 may be used for the plotting

of corresponding curves, for calibration of scales, or— as has

been seen— for comoilation of tables. The various curves

in the following series (considerably reduced from originals)

happened to be called for in connection with trials over laid

cables, and for laboratory purposes. .Judging from

reports received, these curves have proved their value.

They are reproduced here, on a necessarily much reduced

scale, as examples of a few out of very many ways in which

these matters may be treated graphically.

5?.. A pair of compasses, or a paper straight-edge and

pencil marks, may conveniently be used in deriving data

from these curves.

54. Fig. 8 shows K, in microfarads, suitable severally

for L of 2, 3, 5, and 10 henries, at various speeds in l.ii.iu.

\
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there is nothing novel in these connections and general elec-

trical arrangement as portrayed in the two diagrams in

iiuestion. Electrically—similar diagrams are to be found
in Patent Specifications of more than I'O years ago, e.g.. the

British Specification 12,7.!1 of the year 1S08, ilue to the

late Dr. Alexander Muirhead, F.R.S. Invaluable matter of

cognate nature, also, is to be found in the British Patent

1,434, of 1.S99, emanating from Mr. S. G. Brown, F.R.S.

Cable telegraphy owes much to these two distinguished

investigators.

112. However, notwithstanding this apparent sameness,

the fact is that only in recent years has the actual nature of

the problem of high-speed cable transmission and reception
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THE PRESENT ECONOMIC POSITION OF THE
ENGINEERING AND ALLIED INDUSTRIES.

TJie following official figures for January are of interest

:

Per ton of coal

disposable commercially.

(^Continued from page 610.)

The Influence of Taxation.

When introducing his Budget in April, 19'20, the Chancellor

of the Exchequer evidently failed to reaUse that the causes

which had stimulated the boom m trade were beginning to fail.

I Counting unjustifiably on a contmuance of the boom, he

I naturally sought the opportunity to obtain as great a revenue

I as possible, for the purpose mamly of reducmg our debt abroad
• 'and that form of debt at home known as the " Jbfoatmg

, Debt."

Economically these added to our burden and aggravated the

financial strmgency, and therefore contributed to the present

situation.

in the case of the Excess Profits Duty (a tax imposed for

the very proper purpose of preventing, so far as mignt be

t possible, tlie accumulation ot huge pronts out of the nation's

«i necessity) the trouuie was that account was not taken ot the

j
chaugeU value ot money, and pronts were uescnued as exces-

; sive, which m purchasing value were trequentiy below the pre-

war level, and m consequence the suppiy ol new capital lor

the mamLeuance and development ot muustry was uiveried to

oiuer purposes, and the nuuucial strmgency reached such a

pitch that, m comuinaiiou wim Ine other causes already

descriued, a slump oecame inevitable.

The Particular Case of the Engineering and Allied

Industries.

As between a period of good trade and bad trade, the busi-

ness ot a baKer may only huctuate by as httie as it) per cent.,

whereas to-uay there are engmeering hrms which are obtain-

mg no orders at an, and in some cases whole branches ot the
luuuslry are only receivmg orders equal to one quarter (or

lessj ot then" productive capacity.

Ijurmg the present crisis cancellation and suspension of

orders have taken place and are still takmg place to a very

serious extent, and in consequence the slump in employment
has been more rajjid and more serious thau on any previous
occasion.

How THE Burden of Unemployment is Eased.

By manufacturing for stock, employers help to reduce the

volume of unemployment, and, at the same time, by preserv-

mg their productive organisation, they are better able to take
advantage of the trade revival when it comes.
Moreover, by keeping men at work, even if short time has

to be worked, the moral and physical deterioration which pro-

longed unemployment causes is prevented.

Mauufacturmg fur stock, however, is limited to certain

trades and does not much affect the general position.

lurther, where it is customary tor manufacturers to make
for stock they are unable to face the loss which would be in-

curred by having to dispose of stock made at the present high
cost of production.

No CoNspiRAcv to Reduce Wages.

It is unfortunate that in certain quarters it should be
alleged that employers have entered into a conspiracy, having
for its object the forcing down of wages.
Every employer is doing all in his power to obtain all the

orders possible.

While employers, in order to lower the price of their pro-
ducts wdth a view to stimulating demand, are nnanimous in

their view that reductions in wages are essential, this does
not imply a desne to lower the standard of living, and they
are equally unanimous in hoping that the fall in rates of
wages will be balanced by a fall in the cost of living, just as
rapid, if not more rapid. On the other hand, none can predict
with certainty what will hapi^en over any particular period,
and some change in the standard may be inevitable. The only
permanent remedy for such change is increased individual
output.

The Effect of the. Moulders' Strike.

It is impossible to overlook the disastrous efl'ect of the
moulders' strike.

This came at a time when there was a world-wide demand
for goods. .

The strike interfered vyith deliveries, not only while it

lasted, but for long after, and it occasioned financial losses far
in excess of the actual loss of foundry production, because the
indirect loss of production in other departments was greater
than in the foundries themselves, while during its progress
many orders were diverted to other countries.
The .strike gravely weakened the ability of industry to stand

up against the present slump, and was probably the heaviest
blow ever struck against industry.

Cost op Coal Production.

The influence of wages on cost is well illustrated in the case
of coal production.

Wages
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PBODCCTIVITi' OF LABOUR.

The great misfortune is that at present, for a variety of

reasons, the i)roductivity of British labour is below its pre

war- standard, and below that of workmen in eompetinj,'

countries.

It was hoiK>d that the reduction of hours by the improve-

ment of the physical conditions of manual labour would have
led to a much liiyher output jkt hour so as to compensate for

the loss of productive hours.

Up to now this desirable change has not materiaUsed.

If output per hour is high, there is no inconsi«tency between
high earnings ])<-r hour and a low wage per piece.

Jf the foreign exchange position were normal, if the burden
of taxation wer<> not inevitably so high, even apart from any
increased burden due to extravagance, real or alleged, on the

part of the Government, it might be possible to overcome our

(liliiculties by hicreased productivity, but with all the dis-

advantages under which we are working, employers are

regretfully forced to the conclusion that this is not sufficient

and that there must also be a reduction of wage rates.

• C6al, Wages, &c., and Cost ok Production.

The influence of the price of coal on the cost of engineering

production is of the highest impoi'tance. In the case of steel

about foui' tons of coal are used to produce a ton of steel in

the ingot.

W itU coal wages about 19s. a ton higher than in 1913, this

alone adds practically £i a ton to the price of steel before

it reaches the stage of the plate, the bar, oi- the forging.

\\ hen, however, there are added the increased wages in

steel repre.'^nted by the increased wages of railwaymen, which
shows itself in the higher railway rates on coal, coke, pig uon,
ii'on ore. limestone, itc, another large element is added to the

Iirice of steel. (Note.—Railway wages were about i'47.000,000

a year in 1913; they are about ±'173,00<J,UUO to-day.)

Further wage items in steel are contained in the increased

wages of the iron ore miners, tlie blast furuacemen, the lime-

stone workers, and so on.

Then last of all we have the enormously enhanced wages
of the steel workers themselves.

A complete analysis of the ultimate cost of producing a ton

of steel would show that 80 to 90 per cent, was wages and
'20 to 10 per cent, was salaries, profits, and taxation.

Necessity for Immediate Action.

It may be said that the " consumers' strike " will collapse

and that foreign exchange will improve; that the financial

stringency will pass, and so no reduction in the cost of produc-

tion is needed.
All past experience is conclusive that the reaction from a

slump is stimulated most promptly by a reduction in selling

prices.

The inflation of prices has been so great and the present
level of prices at which orders can be obtained is so much
lower than the high level on the basis of which wages were
advanced to the present height, that the needed reduction in

price is something far in excess of the employers' margin of

profit, even taking into account the relief which will come
with cheaper coal and steel following or accompanying low-er

coal and steel wages.
The alternative to reduction now is a vast increase in

unemployment owing to inability to obtain orders at present
IJi'ices.

It has to be kept in mind that if a reduction in wages takes
place there is ample opportunity for workmen, by an increase

in output, to increase their earnings to such an extent as
will greatly, if not entirely, comix>nsate for reduction in

wages rates.

The worlcinan quite naturally and properly seeks the highest
weekly income the industry can afford. The employer, who
has to find a market for the products of the joint efforts of

himself and those he employs, seeks the lowest cost lier

article that every aid to production can afford.

CONCLCSION.

The only ray of hope at the moment is that there are signs

of an easing of the financial stringency. The National Debt
has been reduced by nearly '230 millions since April, 1920, and
the total reduction by the close of the financial year may
reach a considerably higher figure.

The Chancellor of the Exchequer is of the opinion that
Treasury Bills will now l>e received in suflicient quantities
at (i per cent, instead of the rate of (ij per cent, which has
been in force for the last eleven months.
This will help manufacturers somewhat in their efforts to

reduce the cost of production.
It is hoped that this statement is as fail' and as reasonable

as it is possible to make it.

There has been no conscious seeking for dramatic effect, but
only a straightforward effort by the employers to disclose to

their workshop colleagues in the industry, those facts with
which an employer, from the nature of his work, is brought
into constant touch, but which facts are often unknow-n to

the worker in the shop though bound vitally to affect him
eventually.

For over 20 years the engineering industry has been able
to solve its difficulties by a frank exchange of views, and in

the belief that the greatest difficultv it has ever faced can onlv

be solved in the same way, this document has been prepared
as an effort to present a comprehensive and reasoned state-

ment of the case, and thereby secure the co-operation of
workpeoijle in bringing about the i-hanges necessary to over-
come the difficulty.

At different points throughout this statement the necessity
of decreasing the cost of production has been emphasised.

It is the considered opinion of the employers that a definite

reduction in hourly rates and an increase in individual output
are both necessary. The effect of thi' reduction on the stan-

dard of life will depend on the fall in the cost of living and
the extent to which the workpeoi^le maintain and increase
their actual earnings by a greater intensity of output.
Here follows an appendix of the highi-st importance, giving

" Chapter and Verse " as to the rec<'nt vast loss of orders
directly due to high costs of production, in connection with
marine, agricultural, locomotive, machine tool, electrical, tex-

tile, motor, colliery, chemical, and general engineering, for

which we must refer our readers to the original text.

Below wo commence an abstract of the reply of the Amal-
gamated Engineering Union to the foregoing statement.

The reply first quotes the dividends of a number of British
engineering firms for the year 1920 and the Stock Exchange
prices of shares in engineering companies at April 1st. 1921.
The object is to show that " British engineering firms have
not been doing .so badly." The writers continue :

—
As a matter of fact the volume of British engineering

exports during 1920 compares very favouralily with that of the
booming year, 1913. Hero are some comparative export
figures :

—

1913. 1920.

Machinery .1'33,G02,-174 i'<>3,4.57,937

Electrical apparatus .j,3afj,273 Jl,WHJ,::i80

Scientific in.stnuiients ... 2.0.50.417 3,144.779

Implements and tools ... 2,79t)..538 (J,y37,o40

Cutlery 836,129 1,S97,248

Iron and steel mauul'actines, viz :

—

Anchors and cables ... ivs7,2u7 2.010,803

Bedsteads 747,.314 1,585,808

Hollow ware 1,000,975 3,059,952

Others 4,849,055 8,247.589

If it be said that the. demand has now ceased, it may be
pointed out that the exports for the month of February, 1921
(the last available), were still on much the same scale. Cutlery
was twice what it was in Feliruary, 1913 ; implements and
tools, twice as much; scientific instruments, one-thud uiore;

electrical apparatus, nearly three times as much; and machi-
nery generally, *0,397,929, as against i'2.471.il94. Not so bad !

The Foreign Exchanges.

The employers' pamphlet (which quotes no Stock Exchange
prices, and names no dividends) starts off' with an elaborate

disquisition on the evil complications of the foreign exchanges
—a subject, by the way. which the average manufacturer
understands as Uttle as the average workman. The disquisition

may be simply disregarded. It is an impudent attempt to

create a bogey by mystification. . . . But no prospect is

allowed to alleviate the woe of the writer of the pamphlet.
He sees nothing but obstacles to business w hether the rates

of exchange are favom-able or adverse. At present it is the.

currency of France and Uermauy, Poland and Prussia, and Italy

and the Balkans which is depreciated, so that the equivalent in

native money of a pound sterling is very high. This is repre-

sented as seriously discouraging the export of engineering pro-

ducts to these countries. What the writer does not mention
is that exactly the opposite state of things prevails in the

United States and Canada, India and Chile, Argentine and
Uruguay, Holland and Portugal, and Sweden and Switzerland.

With these countries the rates of exchange are low . and it is

not the native currency but the pound sterhng which is at a

discount. If the rates of exchange are discouraging our

exports to France and Germany, Poland and Eussia, and Italy

and the Balkans, in exactly the same way the rates of ex-

change are positively stimulating afid facilitating our exports

to the United States and Canada. India and Chile, Argentine

and Uruguay, Holland and Portugal, and Sweden and Swit-

zerland. But the writer of the pamphlet ignores this. lie

even claims to have it both ways, blaming, for the failure to

make export sales, first the high rates of exchange with (ier-

many. and then the low rates of exchange with India, where
there has been such an orgy of imports (largely of engineering

products) from this country that there is a temporary con-

gestion of stocks

!

It is unnecessary to pursue the matter further. Whilst the

social and economic conditions of other countries are of the

greatest importance to our trade, and the adoption of a wi.^e

and humane poUcy in foreign aft'airs is therefore imperative,

members of the A.E.U. (or their employers) need concern

themselves no more about the rates of exchange than about

the reading.^ of the barometer. Those who wish further ex-

planation of the subject may study the able llemoraudum
printed as Appendix I.

{To be continued.]
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MAGNETOS FOR INTERNAL-COMBUSTION
ENGINES.

Discussion in London.

(^Concludedfrom page 633.)

Mr. .\. r. YouNO explained that it had always seemed to

him that the h.p. magneto was one of the most interesting and
ii)ini)liaited pieces ot apparatus to be found in the whole range
ol electrical appliances.

The armature was usually only 2 in. in diameter; it com-
prised some '2()0 turns of primary winding and from 9.000 to

lO.dlK) turns in the secondary. The voltage generated each time
the primary winding was open circuited might reach a maxi-
Vuum value of 11,000. Magnetos had been built to give over

J.50 distinct sparks per second, so from the standpoint of volt-

age alone the problem of satisfactorily insulating the secondary
winding was quite complex, and analogous in many respects to

the general problem of insulating high-voltage electrical ma-
chinery, but obviously made more dithcult by the very small

space occupied by the windings. Prof. Taylor .Tones's mathe-
matical treatment of the magneto showed that high-frequency

oscillations occurred in the secondary circuit, which came

FIBRE HEEL FIBRE BUSH.

COMTACT UEV

CONTACTS

Fig. 11.

INSUUATED BLOCf

-CoNT.iVCT BrE.XKKI!.

within the range of wireless frequencies. In fact, one of the

problems which had to be faced in connection with the m-
stallation of magnetos on aeroplanes fitted with wireless

apparatus was the prevention of interference that might arise

from high-frequency oscillations in the h.p. circuit of the

magneto. .A. detailed consideration of the magnet's function,

and the relationship between the magnetic characteristics of

the .steel and the electrical performance of the magneto, be-

came a very complex problem. Such a study covered the whole

range of permanent magnetism, whilst an inquiry into the

influence of the composition of the steel, hardening tempera-

ture, &c., on the magnetic characteri.stics led one into the

realms of metallurgy. The contact breaker was. perhaps, the

most wonderful part of a magneto. A study of its operation

magnetos. The limits of accuracy were necessarily very fine

—much smaller than in any other class of electrical apparatus.

For example, the air gup between the armature and pole

pieces was usually about U.005 in., a limit of only ± 0.001 in.

being allowed. For a certain type of multi-cylinder aero

magneto manufactured during the war period no less than
720 gauges were necessary. That particular magneto had in

its composition 40O parts of different design, the total number
of parts being 860. The finest limit of accuracy worked to

was a tolerance of 0.0003 in.

Fig. 11 illustrated the type of contact-breaker construction

used on the orthodox rotatmg-armature type of magneto. A
little steel spring-controlled contact arm was free to oscillate

on an insulating bush usually made of fibre, such oscillation

being imparted to the lever by virtue of the fibre heel

attached to one end of it coming in contact with an annular

cam which surrounded the revolving unit. The maximum
gap between the contacts was only 0.012 in., but although

the movement was so small, the forces that were brought into

play at high speeds became relatively great. Figs. 12 and 13

showed curves which related to the relatively short period of

time during which the contacts were opening, on the assump-
tion that the heel and cam profile were such as to impart har-

monic motion. The point of special interest was that at th«

moment of impact the acceleration was a maximum (see

tig. 12 and, in consequence, the pressure between the heel and
the cam at that moment, which was equal to the spring pres-

sure, plus the force required to impart that acceleration to the

level-, also reached a maximum. When operating at high
^|l|ecis, the acceleration component of the force greatly ex-

re, ded that due to the spring pressure, and in a certain design

111 four-cylinder magneto that acceleration force might i-eaeh

si/veu pounds at a speed of 3,000 r.p.m. On a multi-cylinder

aeroplane magneto that the speaker designed during the war
period, the acceleration force was as much as 14 pounds.

The phenomenon of contact arcing opened up wide fields for

further research and investigation, because it was doubtful

whether that phenomenon was clearly understood even at the

present tune. Mr. Watson suggested that the theory of spark-

ing voltages which had been put forward in an attempt to

explain what happened at the moment of separation of the

contacts was hardly compatible with the theory of arcing.

It was perfectly true that local heating at the final point of

contact between the two contact faces was a factor of primary

importance in determining whether arcing was likely to occur,

and the speaker believed that other unportant factors_ were
the variation in the contact resistance .just prior to actual

.separation, the current passing at that instant, and the tem-

perature of the contact faces as w^ell as the degree of volatili-

sation that obtained, all of which tended to reduce the sparking

voltage, looking at the two contacts as two electrodes separated

by a short distance : and if the local heating was excessive just

before separation, the resistance of the gap would be so small

as to make the sparking voltage practically zero, so that from
that standpoint the two theories would be brought somewhat
into line.

Kt the present time, the most satisfactory contact metal was
undoubtedly a platinum iridium alloy containing from 1.5 to

2.5 per cent, of iridium. Under certain conditions tungsten

gave reasonably good results, but it was inferior to the plati-

num iridium alloy in respect of its range of adapta,bility, using

II
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different metals in their urder of merit, as determined by
their suituliility lur use as contact metals, starting witti the
lie.^t and going down the scale to the worst metal, the density

(liminished. the siieeific resistance dimmished. whilst the heat
conductivity increased, there was still a large amount of re-

search to be done on the whole subject, and a careful investi-

gation sho\ild yield results that would he of great benefit to

I he magneto industry. Fig. 17 showed how in a solid-polo

machine tlic active flux in the armature core diminished with
increase in speed, solely as a result of the eddy-current damp-
ing in the solid masses of iron through which the flux had to

pass. The curves were plotted from results of tests carried out
on a G-cylinder JBosch magneto built during the war period.

The flux dropped from about 3'2,UUU at low speeds to 16,000 at

a speed of 5,000 r.p.m. Corresponding to this reduction in

flux the energy in the spark also fell off rapidly as the speed
was increased. In using laminated poles it was an advantage
to make the lamination as thin as possible. The speaker some
time ago obtained a comparison between the operation
characteristics of a magneto when it was fitted with pole pieces

made up of laminations of different thicknesses. The thickness

of lamination was increased from 0.01(5 in. in steps up to

0.01)4 in., a final series of tests being made with a .solid cast-

iron pole piece as generally adopted by the Bosch Co. The
results obtained were as follows :

—
(a) Minimum sparking speed, 70 r.p.m.. IM r.p.m., ISO

r.p.m. Thickness of lamination, .010 in., .004 in. Solid pole

piece.

(b) Peak voltage measured across a standard 5.5 m/m
3-point spark gap. 7,800, 7,700, 7,200. Thickness of lamina-
tion, .016 in., .064 in. Solid pole piece.

The above voltages were measured at a speed of '2.000 r.p.m.
(c) Energy in li.p. spark. .OliO joule, .059 joule, .0.53 joule.

Thickness of lamination, .010 in., .064 in. Solid pole piece.

gap. The conditions obtaining in that test approximated some-
what closely to the worst conditions that might result in prac-
tice when the insulation resistance of the plug was reduced to

a very low figure. Fig. lo showed how the insulation resist-

ance fell away very rapidly with increase in temperature in
the case of three plugs fitted with different forms of insulator.
Plug insulation resistances under working conditions which
were as low as 100.(XJ0 or 200,000 ohms were not at all impos-
sible, and when the magneto had lo function under such ad-
verse operating conditions, the speaker believed that the
auxiliary spark gap was beneficial in enabling the voltage more
quickly to rise to its maximum value than happened when
there was no such spark in the h.p. circuit and the end of the
secondary winding was connected directly to the plug.
The speaker could also hardly agree that the heat energy con-

tained in the flame portion of the spark was of no value, and
although Mr. Watson's contention was probably quite correct
when applied to normal running conditions, it was the adverse
operating eon<iitions that ri'ally determined w'hat the design of
an efficient ignition unit should be. Ont; of the most important
considerations was that of starting, and when everything was
cold the jietrol entered the cylinder in the form of a mist, and
the mixture to be exploded was not a homogeneous gas. Under
those conditions the heat energy contained in the spark was
of value in volatilising some of the minute petrol globules held
in suspension in the air, thus forming in the vicinity of the
spark plug electrodes an explosive mixture which approximated
to the ideal.

Fig. 19 showed the amount of energy actually required to

ignite an explosive mixture of petrol and air. the curve being
taken from one of the papers written by Mr. Paterson and Dr.
Campbell, giving the results of a large amount of research
work carried out at the N.P.L. The curve showed that a spark
containing as little energy as 0.0035 joule was sufficient to
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THE RAILWAY BILL, 1921.

The Railway Bill which the Minister of Transport, Sir Eric

Geddes, introduced into the House o£ Commons last week,

is a complicated measure, fiUing nearly 70 printed pages,

'ihe present condition of the railways is the outcome of war,

a retlex of trade conditions, and a result of great change in

the economic handling of all great industrial undertakings.

It is absolutely necessary that provision should be made to

meet the changes that must ensue when control lapses in

August next. Such changes should, of course, secure a

greater efticiency in service, a large economy in management,
and a gradual extension of the existing public facihties.

It has been decided in the first iu.stance that the proper

Mine of progress lies through the establishment of larger and
bfttci- operating units. In order to abolish as far as possible

cciinpetitive services for the same traffic, and a system of

(•(unpetitiou that exhausts competing railway lines without
ultimate advantage to those they serve, it has been decided

to bring about a wide measure of co-operation by organising

the railways of Great Britain into six groups—amalgamating
the principal lines, absorbing the smaller ones, and giving

each group a strong incentive to develop the special area

vshich it serves. In arranging these groups, operating econo-

mies and the financial position have been the determining
causes, but it was clear from the outset that legislative action

must stand in reserve behind negotiations.

The Railway Bill proposes to leave companies in the six

groups to arrange their own amalgamation scheme, but if

they cannot agree between themselves, a Railway .Amalgama-
tion Tribunal will be net up to take the responsibilities they

are unwilling or unable to assume. A very large measure
of assent has been obtained through negotiation with all the

interests concerned, and at the time of bringing the Bill

before the House of Commons only a few railways, including

the Scottish companies, were in opposition to its principles.

The position of the Scottish railways is a difficult one. They
appear to have gone a little outside their usual practice in

the matter of expenditure, and are undoubtedly rather un-

certain about their own future. Scottish railway rates are

on a lower basis than those obtaining in England, but the

opinion is held that, with a return to normal trade conditions,

they are at least sufficiently high to enable the Scottish Rail-

way companies to maintain a standard of prosperity and
efficiency.

Hitherto the principle on which rates have been regulated

has been the e.stablishment of maxima by statute. This has

left the actual rates within the maxima to the discretion of

the companies (subject, of course, to the Act of 1894). but
this condition could not be maintained after the amalgama-
tions outlined by the Bill came into force. Moreover, the
Railway and Canal Commissioners, to whom all appeals lay

hitherto, are an expensive body to approach, and their juris-

diction is limited. These Commissioners will retain very
considerable powers. They will continue to act as arbitrators

for the Ministry of Transport or the Board of Trade. They
will exercise jurisdiction in Public or Private Acts and decide
the services and facilities due from the railway companies
in return for the advantages conferred upon them. But for

the pmpo.se of deciding the incidence of rating, a new Rates
Tribunal is set up under the Bill, and the Ti'ibunal w-ill seek
in general terms to impose upon each class of merchandise a

fair share of the burden that railway companies must cari-y.

The basis on w'hich rates are to be fixed will be one designed
to secure for each company a standard revenue, based upon
that obtained in 1913, together with .5 per cent, injon capital

expenditure made under Government control, and a further
allowance in respect of large capital expenditure not fully

remunerative in 1913. Rates established in the immediate
future will be upon the basis of existing conditions, which
cannot be regarded as stable ; consequently these rates must
be modified as conditions change. To this end they will be
reviewed annually for three years, and thereafter at stated
)ieriods in the Minister's discretion. A standard revenue
that would be invariable would go far to destroy that initia-

tive in railway companies upon which both the general
prosperity of the companies and the country must depend.
Where the rates yield a return in excess of the standard.
80 per cent, of such excess will go in rate reduction and 20
per cent, to the revenue of the company earning it. We
understand that the railway companies, the Federation of

British Industries, and other bodies anxious to protect their
respective interests and privileges are satisfied with the prin-
ciples of the Bill.

The Tight Railways .Acts have not been nearly as effective
as they were intended to be. The Ministry of Transport .Act

of 1919, empowers the Minister, with the consent of the
'IVeasury. to make advances in aid of lieht railways without
the restrictive conditions referred to. For the better promo-
tion of enterprise in districts that would benefit greatly by
Ihe establishment of a hght railway, the financial provisions
of the Light Railways Acts will be repealed and the pivj-

yi..,ions of the Ministry of Transport .Act will take their place.
The Act in many ways encourages light railway enterprise,
notablv by giving .such railways higher charging powers than
main lines, and also securing to them a proportion out of
the rates which will reflect these higher powers.
The proposed relations between the boards of management

and the employes of the railway companies have lately under-
gone a change. The original intention of the Government
was that workers should be represented on the boards of the
various new groups, and although this decision was opposed
strenuously by tfie Railway Companies' Association the
Government had arrived at a very carefully considered de-
cision and was not disposed to modify it in response to

pressure. In the light of this decision, which was of definite
value as a basis for bargaining, the National Union of Rail-
waymen, the Associated Society of Locomotive Engineers
and Firemen, and the Railway Clerks' Association—the three
largest unions connected with the railway .service—entered
into direct negotiation with the railway companies, and
arrived at an agreement which makes for peace and tran-

quillity in .the service, and is conditional, as to its principal

provisions, on the understanding that the Railway Bill shall

contain no other references to management or conditions of

service than those to which the parties chiefly concerned
have agreed. The workers have withdrawn their original

demand for representation on boards of dii'ectors, and in

place they have accepted a scheme of joint councils of officers

and elected employes. These councils will function along the
lines of Clause 16 of the Whitley Report. The agreement
maintains the Central and National Wages Boards, subject to

a twelve months' notice which may not be given before
January 1st next (1922). Each of the parties to the agree-
ment will have several representatives on the boards and, in

default of agreement between the unions and individual
railway companies on questions relating to payment, hours
and conditions of service, reference will be made to the
Central and National Wages Boards, provided that the con-
stitution of this body does nothing to prejudice such appeal.
Provision is made for the setting up of a committee consisting
of six representatives of the companies and six representatives
of the unions to prepare schemes for carrying this new agree-
ment into effect.

EXPORTS AND IMPORTS OF ELECTRICAL
GOODS FOR APRIL, 1921.

It is satisfactory to note that, in face of an enormous fall in the
general trade figures during the month of April owing to the
effects of the dispute in the coal industry, electrical goods were
practically unaffected, and, in fact, showed an increase in several

items and in the total export figure. This last increase was equivalent
to about 18 per cent, above the March total. A large hut probably
easily accounted for increafe was apparent intheexportof submarine
telegraph and telephone cables, the April value being- more than four
times that of the previous month. The value of railway and tram-
way motors exported also increased three-fold, and rises occurred in

the export values of arc lamps and parts, switchboards, glow lamps,
batteries, and insulated wire. Falls occurred in telegraph and tele-

phone apparatus, unenumerated electrical goods, and other items.

The total value of imports fell by just over 11 per cent., the decrtase
being fairly evenly distributed over the constituent items. A
decline of 11 per cent, also occurred in the re-export figure, chiefly

occasioned by a large drop in the value of re-exported unenumerated
goods and apparatus.

Values of Electrical Exports and Imports for
April, 1921.

Exports. Imports. Be-exports

Electrical goods and apparatus £198,537 £81,803 £5,213
(unenumerated)

Insulated wire 392,638 7,155 —
Glow lamps ... 53,499 38,049 7,647
Arc lamps and parts 2,152 1,743 —
Batteries 74,43(5 9.680 —
Meters 43,452 16,921 9,040
Carbons 3,178 7,913 183

Electrical machimrij :—
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET POBLI8HBD.)
Semplled tzpressly for thi« journal by Messrs. SirrON-JoNBS, O'DlLL and

Stbpbbns, Chartered Patent Agei High Holborn, London, W.C. 1.

chanb c. r.

12.271. " Electric transformers." Mct:illuiiiique liloctriquc. April 2Slh.

(I'rancc, October 3Uth. IIBO.)

13.272. •' Electrjc insulators." Mtlallurniquc Elcclrique. April 28lh.

(France, Octubcr 29th, 1920.)

12,37a. " Conductors lor dynaTno-el.'ctric machims." Urush Electrical En-
gineering Co., Ltd., -and C. C. Sutton. .'Vpril 28tll.

12,317. " Electric inofor starting and controlling switchgear." C. C.

Ciirr.-ird, A. II. Railing, and VV. Wilson. April 29th.

12.:)18. " Synchronising systems." Western Electric Co., Ltd. April 29lh.

(United States, Miiy Ist, 1920.)

12,344. '* Means (or operating track-sanding apparatus of tramway, \c.,

vehicles." G. A. Bradfield and M. E. Keen. April 29th.

12,'352. " Sound receiving equipment for ships." Signal Ges. April 2!Jlh.

(Germany, May 31st, 1920.)

12,364. "Electrical fitting connections." J. A. McKay. .April 20lh.

12,370. " Electro-magnetic relays, Stc." .Automatic Telephone Manufactur-

ing Co., Ltd. April 2Hth. (United States, May (ilh, ]!I20.)

12,379. " Electric lighting, healing, and ventilating installations for rail-

way, &c., vehicles." A. H. Darker and J. Stone & Co., Ltd. April 291h.

12,38). " Induction train control systems." J. U. Regan. April 29lh.

12,386. " Electric switches." Uristol Tramways & Carriage Co., Ltd., and

B. A. Payne. April 29th.

12,397. " Magneto-eleclric generators for internal combustion engines."

C. P. Godfree. April 29th.

12,400. "Current conducting wire for hennetically brazing in glass."

W. P. Thompson (Vereinigle Gluhlnmpen-unil Elcktrizitats Akt.-Gcs.). April

30th.

12.420. "Screen for head lamps, S:c., to eliminalc glare." V. W. Turner.

April 30th.

12.450. " Electrical means for operal

Kvan. April Mth.
12,t-.4. " Electric radiator.s." H. Harrison and J. R, Quain. April 30th.

IJ.liai " Mpans fi.r obtaining high-vollagc electrical impulses." N. W.
M, I ., ]: r., \|.mI nw-

Ij h.l r ,

'.. li, ji.-ncr.itor of sU-.nn." G. Durando. April 30lh.

lj,Vi,!i '

I
hiiii. -nii.h.s." R. W. Bill and H. Heath. May 2nd.

l'J.47(l. " AuxilKirv electric light for use with acetylene lamps, S:c., on

motor vehicles." W'. H. Date. May 2nd.

Vl.rm. " Movable letter electric sign for cars." R. Winterburn. May 2nd.

12,501. " Means of generating electricity." J. Evans. May 2nd.

12,515. " Device for converting alternating into continuous current for

feeding three-electrode thermionic tubes, &c." R. Vallctte. May 2nd. (France

December 9th, 1920.)

12,532. "Appliance for registering telephone calls." C. F. Kubec and J.

Phillips. Mav 2nd.
12,544. " Ignition arrangements for internal combustion engines."

Lamkin. May 2nd.
12.561. "Telegraphic apparatus." M. B. Rodriguez. May 2nd.

12.562. " Electric meters." F. Holden. May 2nd.

12,566. " Dynamo-electric machine group." A. F. Beach. May 2n

12,573. " Process for electrolytic production of potassium earbonal

potassium chloride solulions." ' Chemische Fabrik Gr
R. Suchy. May 2nd.

12,580. " Telephone call recorder." L. Boye

2nd.
12,638. " Cable attaching ilevice for fixing eleilric rabUs to carbon brushes.

E. Gindre. Mav 3rd.

12 643 "Electrical controllers," Mr-tropolilan-Vickers Ivleclrical Co., Ltd.

M:,v :ii.| (U,.il.-d States. May 17lh, 1920.)

r.i-,| •
I

. I. ,,l,one exchange svslcms." L. Polinkowskv and Western

M, , :: I ..
I I.I, May 3rd.

lj.(,,i, I : tiical boiling rings." Electric Fires, Ltd., F. L. Newhouse,

A. E.

i-Eleklron and

and E. R. Siinm.inds. May

II.

12,058. " Sys
3rd.

distributit " C. A. Turnc May
3rd.

12.663. "Electric switches." H. Lucas ,.-ir»<^.-W. C. Turner. May 3rd.

12,690. ".Signalling devices for telephone, &c.. syslems." Automatic 1 ele-

phrin.. Manufacturing'" r,,.. Ltd. May 3rd. (Unjted States, June 1st, 1920.)

12,li;l4, " Duplex.
12.703. " .Seconrlar

Holmes. May 3rd.

12.704. " Secondary batteries and secondarv c<ll containers." Hart Accu-

mulator Co., Ltd.. a'nd F. J. Holmes. May 3rd.

12.719. " Electric tcrminaU." W. Owens. May 4th.

12.727. "Apparatus for switching electricity, g.is. or" liquids on or oil."

C, Sugden. Mav 4th.
'

12.744 " Means for conveying electric current from overhead wires to

Iramrars," C. G. Millington and W. Sharp. May 4th.

12,746, " Transmitting photographs, messages. &c., by telegraphy." E. \V.

Whislnn. Mav 4th.

I2,74!l. " Arc generators and methods of regulating same." T. h. Kobcrt-

s„n (S U.ivis). Mav 4th.

V.?7i;_', ".Sparking plugs.'' J. F. Spalding. Mav 4lh.

IJ,7'r, " Ignition svslem tor internal combustion engines." C. E. James
.,n.\ r I.amb. May 4th.

li.rrii. " Telephone exchange systems." I-. Polinkowsky and Western

II.. hi. Co.. Ltd. Mav 4th.

Ill 7K.-, " Electric buri?lar alarms." I'olvp Gcs. Fur Apparatebau der

l-,.inma>hanik Ges., and G. Wittwcr. May 4th.

12. Sill. " Manufacture of metal tubes bv electrolytic deposition." M. .A.

Jullien. Mav 4th.

1,2,836. " Machine for registering telephone calls." S. Gayner. May 5lh.

12,857. " Electrical fuse bridge." W. E. Flower. May 5th.

12,863. " Resistance grid for electric motor starters, &c." J. Schuil. May
.^th.

W. Clark and Cl.irk's Ne De12.881. " Electric fuses

Ltd. May 5th.

12.882. " Commutators." A. H. Steptoe and E. G. Steptoe. Mav Ijth.

12,896. " Selective switches." Western Electric Co., Ltd. (Western Electric

Co., Inc.). Mav 5th.

12,902, " Electrical machines with fan ventilation." Siemens-Schuckert-
werke. Mav 5th. (Germany, May 5th, 1930.)

12,!Hlll. "'Spark gaps." L. H.' T. Holden. Mav 5th.

12,917. " Controlling mechanism of tramway, &c., switches." S. S.

Wriohfson. May 5th.

12.922. " Apparatus for converting alternatina to direct electric currents

and vice versa." J. E. Calveriev and W. E. Highfield. Mav 5th.

12.923. " Electric switches." R. A. R. Bolton. May .5th.

12.935. " Electrical plug switches, S;c." E. Jones. May 6th.

12.942. " Dynamos for automobile. &c., electric lighting systems." C. A.

Miller. F. J. 'Miller, and E. A. Sanders.' Mav 6th.
"

12.n>3, " Electric .switches." F. H. Rcstall. May Gth.

12.962. "Electric bell set." T. HewitI, May 6th.

13.987, "Magnetic cut-out." G. Terrv. Mav 6lh,

12.994. " Allernating current motors." .M. Dewhursl an.l Dewhurst and
r.irlne., Ltd. Mav 6th.

13,010. " Method ol producing drawn tung'len wires." Tatent-Treuhand
Ges. fur l:ieklrisrhe Gluhlampen. Mav 6th. (Germany. Mav 7th, 1920.)

13.021. "Electric signalling and telegraphic devices, &c." E. O. Synionds.
May 6th.

13,0;fO. " Ciri;uit connection fittings (or electric wiring systems." L. M.
Waterhouse. May 7th.

13,033. " Annunciator signs." R. N. Chubb. May 7th. (United States,
May 8th, 1920,)

13,041. "Joint (or tramway rail." L. P. D.ivics and K. James. May 7th.

13,044. " Radio-signalling systems." Radio-Communication Co., Ltd., and
J. Scott-Taggart. May 7th.

13,059. " Time limit relays, circuit breakers, &c." B. H. Lccson, J.
Mirrcy, and A. Keyrolle S: Co., Ltd. May 7th.

, 13,(HJ3. " Auttmiatic electric door bolt and release." S. II. Lao,*y. May 7ih.

13.068. " Electric switches." H. W. F. Ireland and H. Lucas. May 7th.

13.069. " Electric heating, drying, &c., apparatus." W. Hayhurst. .May
7th.

'

1.1.071. " Portable electric tool for drilling, reamering, tapping, &c." E. W
Whi.e and While, Jacoby & Co., Ltd. M.-iy 7th.

13,084. " Dynamo-electric machinery (or electric welding." Brush Eh-c-
irical Enginc-ering Co., Ltd., and P. Hoggins. May 7th.

PUBLISHED SPECIFICATIONS.
Fbft numners in parentheses are those under which the specifications will b«

printed and abridged, and oil auhAequeni uroceedings will be t»ken.

25,403. "Wireless signalling." E. F. W. Alexaiuki.so ,.l L,cu.i..l Elec-

tric Co. October IBth. lDl9. (United Stales, October Iblh, l!)l(i.J li3b,9Uj.)

25,579. ," Connecting electric currents." L. Scblini. October 18th, 1919
(France, October 19th, 1918.) (134,211.)

25,718. " Connecting electric currents." L. Seblini. October 21st. 1919.
(France, June 4th.) (Addition to 134,211.) (144,242.)

27,196. " Electric heat-producing element and applications thereof to ap-

paratus or articles." C. H. Roduis. -November 5th, 1919. (Cognate applica-

tion, 31,711/19.) (162,012.)

28,500. " Electric g.is lamps with glow discharge." J. I'inlsch Akt.-Ges.
November 6th, 1917. (Patent of addition not granted.) (135,486.)

28,872. " Electricity meters." Chamberiain k llookham, Ltd., and S.

James. November 20th, 1919. (162,015.)

30,143. "Safety tram shackle." J. Leadbeater, D. Weeks, and E. D.
Williams. December 3rd. l91a. (16^,018.)

30,176. " Devices for electrically measuring the lengths of electric cables."

W. E. Benson and Cullender's Cable & Construction Co., Ltd. December 3rd,

1919. (162,019.)

xsso.
452. " Electrically-heated cooking device." C. C. Armstrong. June 27th,

1910. (13V,a26.)

1,184. "Transmission gearing for electric motors." E. Small and W. S.

Smith. January 14th, 1920. (162,286.)

1,387. " Rotating interrupting devices for high-speed sparking apparatus."
O. Imray (Bosch Akt.-Ges., R.). January 15th, l'j20. 1162,039.)

1,467. " Machine lor the automatic and continuous production of seamless

boxes, lamp sockets, and other articles by electrolysis." S. O. Cowiier-Coles.

January 16th, 1920. (162,042.)

1.763. " Protective arrangements for electric <listribution systems." A.

Reyrolle S: Co., Ltd. (J. C. van Staveren). January 20th, X'jm. (162.059.)

1,773. " Electrical step-by-step devices lor indicating and other purposes."

K. Higginson and Carey-Cavey Syndicate, Ltd. January 20th, 1920. (102,061.)

1.871. " Wireless telegraphy and telephony." W. H. Eccles and J. H.
Vincent. January 21st, 1920. (162,067.)

1.872. " Device or apparatus lor testing the sparking plugs of internal

combustion engines." J. B. Tucker. January 21st, 1920. (162,068.)

1.955. " Means for adjusting brake shoes used in tramway vehicles and

the like." S. Thomas. January 21s.t, 1920. (162,073.)

2,354. " Electric switch of the tumbler type." S. E. Foster. January 26lh,

1920. (162,086.)

2,378. " Electrically-heated irons." H. Cheshire and V. Summerhaves.
January 26th, 1920. (162,088.)

2,542. " Electric protective devices." British Thomson-Houston Co., Ltd.

(General Electric Co.). January 27th, 1920. (162,093.)

2,687. " Wireless telegraphy and telephony." E. Hoghton and Porlholnie

Aircraft Co., Ltd. January 28th, 1920. (163,097.)

3.701. ".Systems of regulation for el.-ctric circuits." Uritish Th.,in^.ni.

Houston Co., Ltd. (General Electric Co.). l.ehruary 6lh. 1920. (1I^2.1|K)

3.803. " Electric switch boxes and the like." W. I . Henlev's Telrj;i,,]ili

Works Co.. Ltd., and W. H. Nicols. February 7th, 1920. (162,119.)

3,922. " Electrically-operated diaphragm horns." B. A. Quint and A. R.

Kearney. February 9th. 1920. (162,120.)

4,467.' " Magnet'ic blow-out devices tor electric .switches and the lilo."

T. Zweigberg*;. February 13th, 1920. (162,128.)

6,229. " Electro-magnetic brakes." Igranic Electric Co., Lid. (Culler

Hammer Manuf.acturing Co.). March Isi, 1920. (I(i2,145.)

6,542. " Battery charging systems." Automatic Telephone Mamifactunng
Co., Ltd. June 11th, 1919. (144,611.)

9,225. " Telephone systems." .AuUniialic Telephone Manufacturing Co.,

Ltd. May 28th, 1919. (143,842.)

9,236.
'" Method of and apparatus lor manufacturing electric incandesccn<

lamps." Westinghouse Lamp Co. April 3rd, 1919. (141,049.)

9,861. " Controlling mechanism for electric circuits." Industrial Research

Corporation. April 38lh, 1920. (142.451.)

11,665. " Portable electric lamps." Fullers United Electric Works, Ltd.,

and L. Fuller. April 27th, 1920. (162.183.)

13,780. " Electrically-heated perforator." A. B. Campbell. May 19th, 1920.

(Addition to 132,771.) (162,199.)

14,186. " Electric projector lamps for motor vehicles." A. J. Curnow and

Howes & BuHev, Ltd. May 25th. 1920. (162.203.)

16.034. "Arrangements for the coupling of two allernaling current electric

•systems in parallel." Ateliers de Constructions Electriques Du Noid et de

I'Est. January 22nd, 1914. (145,032.)

16,310. " Suppression of sparking at the interruption of conductors, trii-

versed by current." Siemcns-SchuckerUv.^rke Ges. July 29th, 1915. (145.072.)

18.140.' "Regulating means for electrical machines." Soc. ,\non. des Etab-

lissements L. Bleriot. February 2flth, 1919. (.Addition to 130.5.5.) (145.7,5.)

19,362. " Oil break .switch in which the gas piessure generated upon its

being opened accelerates the movable contact in the direction of the switching-

out motion." Allgemeine Elektricitats Ges. April 1st, 1914. (147.456.)

21541 "Covers tor electric switches, and the manufacture therefor." S. S.

Sodring and N. P. E. Winther. July 17th, 1920. (162.320.)

23,727. " Electro-magnetic overload cut-outs." S. Krupp Akt.-Ges. August

7th. 1919. (149,673.)

29.236. " Arrangement and construction of sparking plucs for internal

combustion engines. E. L. Muller. October 16lh. 1919. (152.609.)

36.084. " Electric lamps operating with luminous disi'Viacge." J. Pintsch

Akl.;Oes. nccetnber 12th, 191,7. I1.15.7.'!3,)

B,l)12. '• Eli?i-trically-hf''aled

Co.. Ltd.. and C. W. Speir

161.603.) (162,246.)

Ilillg an.l ,.llir, lorn.i.e^ " Mnrc-in Ci

Oclohe, 7lh. 1919, (111,1, l.'.l applicati
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The two papers read before the Institution of Elec-

trical Engineers by Messrs. J. R. Blaikie and J. W.
Beauehamp have effectively drawn attention to a subject

wliich, for 30 years a matter of absorbing interest to

electricity suppliers, has latterly become not merely of

supreme importance, but even: a (juestion of life or death
to many undertakings. In other callings that have been
subject to State control since the war, if the price has
been fixed the trader has at least had the option of

refraining from sale; or if he has been obliged to sell,

he has been allowed to secure a fair price or its ecjuiva-

lent for his wares ; but the electricity supplier is be-

tween the devil and the deep sea—the maximum price

of his product is fixed, and he is compelled by statute

to supply all comers at that price or less. We have
pointed out on various occasions that under the exist-

ing conditions these obligations press so hardly on the

smaller undertakings that it is absolutely impossible

for them to make ends meet ; in the case of the municipal
undertakings the inevitable deficit will have to be made
good out of the rates, which, are already at an excessive

jiitch, but the small companies are in a still graver
plight—they are faced with bankruptcj'. Many of them
have a waiting list of would-be consumers whose de-

mands, according to law, must be satisfied, for which
[lurpose the plant and mains must be extended at pre-

sent prices—an absurd proposition when they are

actually unable to pay their way with the existing low-

priced plant.

Obviously the sitmition is an iii]|)ossible one, and it

is incumbent upon the Electricity Commissioners to find

a way out of it with the least possible delay. As Mr.
LI. B. Atkinson pointed out when a deputation from
the British Electrical Development Association waited
upon the Commissioners in November last, people are

anxious to have a supply of electricity, and would
rather pay a high price for it than be deprived of it

altogether—the latter event would, indeed, be an anti-

climax under the regime, of a Board of Commissioners
appointed to promote the supply of electricity through-

out the length and breadth of the land ! Six months
have elapsed since that interview, at which the situation

was fully explained to the Ccflnmissioners ; we do not

suggest for a moment that they have neglected the

matter, but it is the plain fact that the situation is the

same to-day as it was then. The trouble arises entirely

from the rigid control imposed by the statutory pro-

visions which cannot be varied without reference to

Parliament. In the United States, the tariffs are super-

vised, as we recently explained, by local " Public Utility

Commissioners," and in this country they should be

placed under the discretionary powers of the Electricity

Commissioners. Provision is made to this end in the

Electricity (Supply) Bill, but the revision can only be
made at triennial intervals, and as in many cases this

would involve further delay, that provision is inade-

(juate. There is also a considerable risk of failure to

pass the Bill. Hence the Commissioners should secure

powers independently of the Bill, for the matter is

verj- urgent.

As regards the form of tlie revised tariffs, the subject

has been exhaustively studied during recent years, and
the consensus of opinion is overwhelmingly in favour
of a tariff which shall take .separate account of the fixed

charges and the running cost of the supply. The argu-
ments in favour of this type are unanswerable ; more
than any other sound economic tariff, it tends to develop

[669]
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the use of eleetricity for the must diversified purposes,

while it ensures tiiat even the most uuproKtable class

of consumer shall contribute a fair proportion to the

income of the undertaking. It has been shown that

some consumers would be unprofitable even if they paid

Is. 9d. a kilowatt-hour.

It is well that the industry should fully understand

what is meant by the present conditions. Small under-

takings are unable to raise fresh capital; extensions

cannot be carried out; manufacturers and contractors

receive no orders from these undertakings ; the price of

energy for heating and cooking is deliberately put up

(o prohibitive values with the express object of pre-

venting consumers from increasing their demand and
overloading the plant ! It can hardly be wondered at

tliat when the small undertakings were forced into the

adoption of such methods to keep their stations running,

an impression developed that the Commissioners wished

to crush these undertakings out of existence, to make
way for new .schemes. That view has been indignantly

repudiated by the Commissioners; hut unless their

efforts to bring about improved conditions are quickly

successful, the same result will ensue. Small under-

takings cannot "live on their losses."

THE PARALYSIS OF INDUSTRY.

At the moment of writing, the coal disjjute has
dragged its weary length along fur close upon eight

weeks, and it is to be hoped that the miners, the owners
and the Government are by now sutKciently alive to the

extent of the damage that the country is suffering, or to

their responsibility for it, to make some real and effec-

tive attempt to bring it to a conclusion.

The extent to which British prosperity depends on coal

would appear not to be generally realised. It is not so

much that coal itself forms a convenient and quickly-
handled cargo with which to load ships on their outward
voyages. Many economists consider that coal is too pre-

cious to be exported, and that our whole handling of coal
is wasteful in the extreme. Coal is a reservoir of valu-
able chemical products, of which two, coke and gas, are
fit only to burn. To burn, or sell, the whole precious
tiling is a wasteful process of which any engineer should
be ashamed. We must pay for our imports by exports,
but those exports ought to be goods manufactured here
by the aid of the coal with which we are providentially
endowed. Sir Robert Hadfield says the world is hungry
fur steel. What nation is better fitted to satisfy the
world hunger than Great Britain l Yet we stand idly by
and leave the coal down in the mines. Let it be under-
stood and appreciated that our trade has fallen off to
such an extent that it is no longer capable of maintaining
the population of these islands, even at the pre-war stan-
dard of living, let alone that better standard for which
we were taught to hope.

During the war the nation proved itself capable of the
liighest possible degree of organisation. If we can
organise successfully for destructive purposes, why not
for constructive? There was much that was wrong in
our war-time organisation ; much that was wasteful and
inefficient. But there was more that was right and good ;

more that was efficient and economical, in the true sense
of the word. If we had lost the war, there can be little

doubt that the Germans w^ould have come here and we
should have been organised, willy-nilly, for the produc-
tion of whatever they chose to demand. Having proved
ourselves equal to the accomplishment of a great purpose,
is it not seen to be a miserable shame that we cannot, or
will not, at any rate we do not, set ourselves resolutely to
the accomplishment of a far greater purpose ? For peace
is greater than war. The demands of the populations of
the world are greater than the demands of the greatest
nrmy. The duration of peace is longer, we may hope
tlian the duration of war. The feeding and clothing and
housing of the nation's children is a bigger business'^than

the feeding and clothing and huusing of the nation's

soldiers. Then why don't we get on with the job'f

The misery of the unemployed, of their wives and chil-

dren, is less spectacular than the distress of a mighty
army, driveii backwards by the lack of means to advance

or defend itself. But it is equally, or more, ini-

l>urtant that the nation should sui)ply their needs; and,

what is mure, it is the purpose immediately to hand.

The discipline of the war taught us all that now is the

only time. A book, reviewed in our columns recently,

said that "to-day's need is i)roduction ; to-morrow's

need will I)e selling." To-morrow has come, and the

need of to-day is to get business. We can only get busi-

ness if we will pay for our necessary imports with

exports at a reasonable price. Our cost of production

must go down. The way to reduce cost of production is

to increase ])roduction. It is not necessarily the case

tliat wages foriTi the chief item in production costs.

American wages are notoriously higher than Britisli;

yet, even at an adverse exchange, American goods are

freipiently cheaper, in overseas markets, than British.

Considering the country as a busine.ss proposition, is it

not oljvious how our overhead costs are increasing dur-

ing the hold-up of industry? We simply must get back

to work, and recogni.se that goodwill between classes is

the oidy way to prosperity.

For the settlement of the coal question the authorities

are feeling their way toward a new solution. Fur other

industries, let Whitley Councils be encouraged. The
machinery of industrial peace has largely been thought

out and prepared. It is the application of the prin-

ciples which would set the machinery in motion that is

lacking. In Heaven's name, let us do something now !

Thehe never were so many capaljle

Individual minds at work trying to solve the in-

Responsibility dustrial wage problem. This fact

and Leadership, alone should fill us with hope that both

the right spirit and the right way will

soon be found. It is useless to imagine that we are

going to get over our difficulties if all we have to say

is " wages must come down !
" It must be understood

that there is an all-round responsibility and duty. If

big cuts in wages are not desirable, let the reductions

be as large as they can be as the result of agreement.

What neither the " working man " nor the employer
can afford to overlook is the zeal of Continental work-
men, and their large output for comparatively low

wages. We must have our efficiency at its maximum
and our costs at their minimum. Wherever it is pos-

sible we must, as Major S. G. Howard, M.P., has re-

cently remarked, seek relief in improved methods of

production by up-to-date machinery and a hirger out-

put by labour. We recognise that there is nothing new
in these reflections. But we cannot secure maxiniuni
efficiency and output without the co-operation of all

interests. We agree that it is better to ask for a

bigger output for the same wages than to ask labour

to take lower wages for the same output. When will

the far-seeing minds in the unions bring their influence

to bear upon the mass, and show them that the unprac-
tical idealism of some and the deliberate destructiveness

of others are doing serious injurv to the interests of

millions of men. women, and children? There is some-
times a call for leaders who will point out the way
of sanity and safety, for spiritual leaders who will guide
us with regard to the application of great Christian

principles in our industrial relations. We believe

that human leaders are not the need. Human leaders

are discredited at present ; each has his own limit€d

following ; none influences all ; but we may each

exercise our individuality for moderation. Deeply
in the minds and hearts of the British people there are

rooted sound principles which are themselves influen-

tial leaders of the race. It is known well enough what
is the right thing to do. Part of the failing lies in

our unwillingness to follow the leadership that reigns

within.
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Letteus written to The Tunes by

Smokeless Air. artists and architects have recently

drawn attention to the extraordinary

clearness of the atmosphere of London, due to the ab-

sence of smoke. We have ourselves observed that the

views of London and its surroundings which can now

be obtained from elevated points far surpass anything

within our experience, and we are glad to record that

the miners' strike has thus conferred upon us one bene-

titial result, even if it be of no material value.

Apart from the esthetic aspect, however, there is a

, ^trv substantial gain to be derived from the purification

of the air, based upon several factors—improved health,

reduced expenditure of time and labour on the cleansing

of houses and clothing, lessened cost of renewing decora-

tions, and, perhaps the most important of all from the

linaucial point of view-, reduced wastage of buildings

and other structures due to the destructive effects of

the products of combustion. It is to the last-named

item that the architects especially direct attention,

urging that having experienced the benefit of clean air,

we should take steps to make the reform permanent,

l)y abolishing the use of soft coal and substituting tor it

gas, electricity, and hot water.

The difficulties in the way at this time are admitted
;

the proposal is on the same footing as many others

—

railway electrification, the development of electricity

supply, the utilisation of water power, <fec.—namely,

that if the capital were available to carry it into effect,

the return on the outlay would be abundant ; but the

cajiital is not at command. The nation is impoverished,

and must be content to walk warilv for a time.

The sections of the Electrical Trades
The l:lectrical Union which ceased work to prevent a

Wages Dispute, reduction in their wages have, after a

short time, seen reason, and have re-

turned to work upon the terms arranged between their

union and their employers. A further conference

is being called at the end of the present month, whether

to confirm the tentative agreement, which apparently

has not yet been officially repudiated by the E.T.U., or

to jjostpone the date of the second stage of reduction,

we know not. It is clear, however, that the other unions

comprised in the Federation of Engineering and Ship-

building Trades were not disposed to render active

support to the electricians, and, indeed, even their

sympathy was rather a doubtful quantity. This was

not to be wondered at, having in mind the simple fact

that thev (the other unions) had already accepted cer-

tain reductions. The spectacle of workers on reduced

wages losing even these to sustain the wages of other

worker.^ at the same level would have been too ridiculous

to contemplate;

Rum lur has it that the collapse of the strike was

largely due to the flat refusal of many members of the

E.T.U. to engage in it; that they are utterly sick of the

incessant attempts of their leaders to involve them in

strikes, and that there is a rod in pickle for the Execu-

tive of the London Branch. However tiiat may be, we

trust that a real and lasting settlement will lie arranged

at the next meeting with the employers.

The I..M.E.A.

Convention.

Members cf the Incorporated Muni-
cipal Electrical Association, and pro-

spective visitors to the annual Conven-

tion, will learn with regret that owing

to the prevailing conditions, over which they had no
control, tlie President and Council have been reluctantly

compelled to cancel the Convention for this year. Their

disappointment will be mitigated to some extent by the

fact that, for some time past, they must have felt mis-

givings on the subject, but none the less, the abandon-
ment of this always enjoyable and exceedingly useful

meeting will for many mar the memory of the coming
summer. No one will more keenly resrret the necessity

of the decision than tiie President. Major Richardson,

who witli the aid of the Diindee Local Conmiittee has

exerted every effort to avoid it. If we remember aright.

this is the second occasion on which he has been de-

prived of the pleasure of welcoming the Convention to

his own town, and we extend to him our sympathy. We
hope that at the annual general meeting (to be held in

London on July 22nd), and at the annual dinner on

the previous evening, the members will be present in

great force, as the next best thing to holding the Con-
vention.

About a year ago a Norwegian con-

German temporary raised the question of the

Competition prejudice caused to the native electrical

in Norway. manufacturing industry through Nor-

wegian supply works placing orders

with foreign firms, particularly German and American.

The ne^vspaper now draws attention to two fresh in-

stances in which unfair treatment has been meted out

to Norwegian firms through Germans being permitted

to revise their offers after the tenders had been opened.

In the first place, the Christiania municipal electricity

works is about to obtain a further supply of power from
the Rjukan hydro-electric works, and tenders were in-

vited for two synchronous machines and apparatus for

this purpose. Offers were received from Switzerland,

Sweden, and Norwaj% an# from two German firms. The
Swiss tender was for 995,000 kronen, the Swedish

074,000 kr., and the Norwegian 69.3,000 kr., while the

German offers were 560,000 kr. and 5.30,000 kr. respec-

tively. After the tenders had been opened and the com-

petitive prices disclosed, the Germans offered to reduce

their prices considerably. Instead of refusing to enter-

tain the modified proposals, the Christiania authorities

drew the attention of the Norwegian firm to them, and
offered the latter the contract, but the bottom price

to which the Norwegian firm could go in order to cover

its expenses was 15 per cent, higher than the lower

of the German initial tenders. Under the circumstances

the municipal authorities accepted the German tender,

which had been reduced from 530,000 kr. to 400,000 kr.

Is it any wonder that the Christiania contemporary

declares that this is an example of public authorities

taking advantage of amended tenders, submitted after

the original quotations had been announced, in order

to depress prices, and that this is a course of procedure

which is inconsistent with the business customs of first-

class firms? The second instance mentioned is attributed

to the A'estfold Power Co., which obtained tenders for

plant. The lowest German offer was 60,000 kr., and the

Norwegian was 69,000 kr. A representative of the

purchasing company visited the works of the Norwegian
firm, and everything seemed to be in order, when the

(iernian firm lowered its price to 40.000 kr., one half of

the Norwegian cost of constr\iction, and secured the

order.

The Christiania Norges Handehtidende states that

it is hopeless at present for Norwegian industry to try

to compete wuth Germany. The wages in the latter

country are about one-third of those paid in Norw-ay,

and the general expenses about one-fifth. Even raw-

materials are lower, as the Germans are largely buying
scrap from abroad and working it up into manufactures.

.\ccording to its capacity, Norwegian industry has

fought against this insane competition. In the second

case the Norwegian firm qtioted at a price which

not only would not have yielded any profit, but was

15 per cent, under the cost of production. The news-

paper submits that a time limit for tenders should lie

fixed, and no regard paid to any subsequent offers that

might be received.

It is of interest as bearing on the question under

consideration to hear what the Norwegian Tidens Tegn
has to say. Referrimr to the report that Herr Hugo
Stinnes proposes to obtain a firm footing in Danish

industry, the newspaper states that this German_ is

already manifesting great activity in Norway. An im-

port coal and iron business already exists in Chris-

tiania under the title of Hugo Stinnes, and through the

Siemens-Schuckert works in Christiania. which is closely

associated with him. he is to become a keen competitor

in the electrical industry in Norway.
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A COUNTRY HOUSE HYDRO-ELECTRIC INSTALLATION.

I^' view of the interest thiit has been uwakcned in hydro-

electric schemes, the followinf; j)articuhirs of a eoniplcte

electric house installation ilear (tliaii, .\i'^yllsliire, may
be acceptable to our rearlers.

The stream from which the ]io\vcr is derived drains a

la rfi'e catchment area, al)()u; a mile wide and two miles

in Fcngth, the hills, shown in Hg. 2, rising on eithei-

side to over .'i.OOO feet. Owing to the heavy rainfall

in the district, it was thought that there would be sufH-

Fio. 1.—Weir axd Pipk Link.

cient water fluwiii- in tlie stream even in the dry season,

without the expense of constructing a reservoir, and this

in practice has proved to be the case.

The amount of water required wa.s 85 cubic feet per

minute,,.and after six weeks' drought it was found that

not less than 50 cubic feet of water per minute was pass-

ing through the turbine and giving fullv half load. At

up to 12 in till •r the full wirlili ,,f th(

The pipe line, whiuii i.s about 2,000 feet long ami
almost straight, only three 150 deg. bends being used in

its construction, is carried underground to the turbine

house situated on the bank oi the stream and at a dis-

tance of about 50 yards from the dwelling house, which
i.^ illustrated in lig. 1. The estimated ditiereiice in level

lictuccn tlic intake and the turbine house was 2K7 feet.

It is interesting to note tliat after completion the hcail,

according to the pressure gauge fitted on tiie turbine, was
290 feet.

The pipe line consists of 8-in. bore. No. 7 gauge, hip-

welded steel tubes, coated with preservative comijound,

with socket joints, the whole being wrapped with hessiaii

cloth and re-coated. The joints were made with lead

and yarn, and the i)ipes were in lengths of about 18 ft.

each. Owing to the very rough nature of the ground a

considerable amount of blasting and deep digger work
was entailed, and it was also a difficult matter to get

the pipes into position on the rough hillside. A small

existing building on the river bank with some slight

alteration has made a very good power hou.se, fig. 3, and
in this are fitted the turbine, dynamo, and switchboard

and the necessary controlling valves.

The turbine, which is of Messrs. Gilbert Gilkes &
(!o. 's make, is capable of giving 3.3 b.h.j). or 22 kW at

full load at about 650 revs, j^er minute, w-ith an esti-

mated net head of 268 feet at full load, there being a

frictional loss of 20 ft. when passing S5 cnliic feet per

minute.

Owing to the fact that the water is taken directly

from the stream, there was no oliject in fitting an

economiser, but a 6-in. sluice valve is fitted with a slide

on which is marked the position of the valve for the

various loads. This is really only used if the water

flowing in the stream is less than the full capacity of the

pipe.
^

^
. _ ,

Tlu' turlune is fitted with a relief valve, a pressure

gauge marked in feet and pounds, per square inch, and

a patent shaft governor consisting of a spring pendulum
mounted on the shaft and coupled to the slipper

deflector by means of a rocking shaft and levers.. The

operation of this governor is extremely quick and

efficient. It was- found on test with the spear valve

three-quarteis open, the dynamo giving 90 amps, at

255 volts, that iin all the load being thrown off, the pres-

sure only rose to 27l.) volts, which was practically due to

Fig. 2.

—

The Watkr Shed. Fig. 3.—TuRiiiNE House. Fig 4.

—

The House.

other times, after, heavy rain as much as 1,000 cubic feet

per minute was, flowing. A substantial concrete weir,

was therefore built across the stream to act as an in-

take: Kg. .1 shnws tills weir and tlie pipp line coming

from it. A smur r;ilvi- and ]iipc arc provided for clean-

ing out the liottoni of the streani. The concrete wall is

about 6' ft. high, and has an overflow 9 .ft. wide ,by 6 in.

deep, in times of spate the water comes over anything

tlie 5 per cent, ri.se in speed of the turliine. In a

similar way. when the full load was thrown on again,

tlie voltage dropped to 255.

The dynamo, which is directly coupled to and on the

sanie bedplate as theturbine. is of Messrs. Horace Green

A- Co. 's make, compound wound and designed to give

85 amps., 270 volts at 650 revs., and no load at 265

volts at 680 revs." with all shunt resistance out, and the
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plant behave.s exti'eiiiely satisfactorily in operation. It

was found that with the spear full open 100 amperes at

250 volts was easily obtained, and this 15 per eent.

overload was maintained for an hour after a six hours'

lun at full load, the dynamo being perfectly cool at the

end of the test.

The plant runs continuously night -and day, and no
batteries are installed, which makes the switchboard

arrangements extremely simple. On the switchboartl

in the power house an 8-in. dial ammeter and volt-

meter, shunt regulating switch and main switch and
fuses are fitted, and from this to the liouse a concentric

^19/. 08.3 paper-insulated lead-covered and armouied
cable is run underground.

The switchboard in the house has niounted on it a volt-

meter and an ammeter with red marks at 250 and S5

amps, respectively, and also a 100-amp. Ellison circuit

breaker. This breaker is set to come out at 100 amperes.

and cuts off everything throughout the hou.se with the

exception of the lights, which are not coiiti

In the event of the l)reakei- ((iiiiinii' out, so

apparatus has to lie switched dut, :is iiltlinU'.

age m:ixiiiiiiiii cuiTeiit is onlv iilidut 70 iiniiis

il liv it,

,n,.,;. of

lie :iver-

ic iirtual

Fii -Hot \V.\tkh Tank. Fig,

which coulil be switched in wouliamount nt apparatus

take about 1 -'iO amps.

In the mansion house, lighting, cooking, hot-water

heating, heating and drying are all electrical, and from

50 to ()0 tons of coal are saved annually at a cost of £2
or £'4 a year for lubricating oil, if the capital cost is

written off, and even if it is not, the scheme shows quite

a good return on the money invested, the house being

about five miles from the nearest station, and the cart-

age of coal therefore being an expensive item. Through-
out the house, &c., there are over 100 lamps and sockets.

The installation was carried out with the Henley initent

wiring system.

In the kitchen a cooking range by the Falkirk Iron

Co., shown in fig. fi. is fitted, consisting of two ovens,

hot cu])l)oard, grill and six boiling rings, each of which

is fitte<l witii a rul)y jiilot lamp, a fuse, and a three-heat

contr(jl switch ; the ovens are fitted with thermometers.

The total loading of this range, which is nickel plated

finished as to the liot table and white jiorcelain enamel
date, is 1.3.6 kW.
this range is extremely erticient, and

jperating it, although at first rather

it, would not now cai'e to go back

elements are connected up through a 3-way distribution

board to a clapper switch and thermostat set to operate

automatically at about 160 deg. to 170 deg. F. When
the tem])erature falls, say, 5 deg. below this, the cur-

icut is automatically switched on, and in a short time,

wlicn the temperature rises again, the current is cut off.

Ill addition, the fourth or top element is controlled

by a 10-ampere Hart d.p. switch, and with the four

elements in circuit it is found that the Nvater is raised

from cold or, say, 45 deg. to 160 deg in about two
hours" time. There is thus obtained an abundant
supjdy of very hot water at any time of the day or

night, and three successive liot baths can be taken if

re(juired. T:;i; is one of the luost satisfactory parts

of tlie whole installation, and has run perfectly since

it was installed.

Throughout the house tiiere are fitted 21 10 to 12 amp.
heating points, and ^i-kW fires are u.sed in the various

I'ooms. No coal is therefore required at all, arid if

in addition to the electrical lieating, which is very

efficient, any fire is watited, wond is burned from the

estate; in the garage provision is made for a lO-h.}!.

nidtor and saw bencli for' cutting the wood.
The clrj'ing rooni is a small room

about lo'ft. 6 in. by 7 ft., and is

heated by means of three tiers of

2-in. cast-iron pipes on three sides.

These pipes are supplied with water
from the ordinary cistern, and
heated by one 1.500-watt element,

which is continuously kept in cir-

cuit. The temperature of the room
is tisually from 90 to 100 deg. Fall.,

and it is found from practice that

thoroughly wet clothes put into the

room at night are quite dry in the

morning. This is found of great

usefulness for shooting parties, as

tlie district is rather a wet one.

In the garage, where the supply is

by overhead cable, a suitable charg-
ing board for motor-car batteries is

fitted, and throughout the liouse

various apparatus, such as a
vacuum cleaner, irons, kettles, hot

plates, an egg boiler, itc, for various

liousehold requirements, are fitted.

The whole scheme was designed
and carried out by Messrs. Allan Arthur & Ure, elec-

trical contractors, Glasgow, and has been running with
complete satisfaction since the beginning of November.
Such a scheme where water power is available is an ideal
one, especially for houses that are situated at a
distance from a station where the cartage of coal is in-

convenient and expensive, and in the Higldands should
appeal to ]nany.

-Cooking Range.

as to the grouiL

The cnukJM-

the cook who i

prejudiced against

to the old coal range after aljout six months' experience.

The hot water supply for the house is got from an
electrically heated 45-gallon tank, which is both boiler

and storage tank. That is shown in the iilnstration,

fig. 5, and is placed in the bathroom, which room is kept
wanii. I'"our electrical elements are fitted in tliis taid^,

each loaded to 1,500 watts. The lower three of these

The Electrical Entrgy in Thnnderstorms. — Having
defined a thunderstorm as an electrical iiiacbitic, Mr. C. T. R.
\\ilson continued an explanation of this machnie in his second
lecture at the Royal Institution on ."Vpril 14th. As a thunder-
cloud moved across the counti-y, the conditions, he said, would
change as it passed over grass, forest, w'ater, or snow. The
current between the ground and the cloud varied according
to the nature of the ground helow. The very important ques-
tion arose as to. the number of storms that were going on at
a given moment. This it was difficult to answer. In many
parts of the world thunderstorms were of daily occurrence.
If he tried to form an estimate of the number in progress at
a given time he thought a thousand would he an under-
estimate. A thunderstorm W'as wasting energy in lightning
Ha.shes at the rate of one million h.p.. but it was a difiicult
matter to say if that energy could he saved.
Apart from this wasted energy there was the question of

the total transfer of electricity that took place between the
ground and the upi>er atmosphere. Remembering the thou-
sand thunderstorms there was probably something far exceed-
ing a thousand amperes carried between the ground and the
upper atmosphere in the showers. An important question
was whether these currents were .mainly currents of positive
ejectricity going upwards or currents going in the opposite
direction. Probably storms tending to produce currents of

both kinds existed.

—

Morning Post.
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THE ELECTRICITY SUPPLY BILL.

(Communicated.)

The old saw that " one tale holds good until another

is told," applies with special force to the much-talked-of

Electricity Supply iJill, and while there is no doubt

that the Editorial in tlie last issue of the Review con-

tains some questions which are debatable, I hope to show-

that there are certain fundamental matters in connec-

tion with the unification of electricity supply which

scarcely admit of debate, as upon the evidence whicii

1 propose to give, the conclusion is obvious.

In order to obtain a clear understanding of the pre-

sent position it is necessary to trace the growth of the

super-station idea from the beginning. Many years

ago, several ])rivate Bills were brought before Parlia-

ment promoting schemes for supply in bulk to Lon-

don. With one exception, all these Bills were thrown
out, because it could not be sliown that the supply under

the schemes could be produced at a lower rate than that

already being given by the existing authorised under-

takers, and this was at a time when wages and the cost

of materials were at their lowest, both for the bulk

supply schemes and for the existing undertakings.

For some unknown reason the super-station idea,

liowever, continued to grow in favour, until in 1918 the

Board of Trade appointed a committee to investigate

the whole question of electricity supply. The report

of that committee duly appeared, and consisted largely

of opinions, with little or no evidence in support, and
a series of recommendations mainly based upon those

opinions. One statement was, however, repeated fre-

quently, and with this everyone probably agreed. It

was to the effect that a cheap and abundant supply was
essential.

In paragraph 5G of the report (referring to the taking

over of stations owned by existing authorised under-

takers) appears the following:—
" An undertaking should in such cases be given that

electricity will be supplied to them at least as chenph/

as they could have produced it themselves in similar

circumstances of coal, labour, and other costs, including

capital charges, with their existing plant and output."
The main recommendations contained in this report

appeared in the Bill of 1919.

Clause 7 of the Bill provides that wlien a station is

taken over except by agreement, the district electricity

board shall be under an obligation to supply at a price

not greater than that at which it could have been so

generated.

It is well known that the compulsory clauses, as well

as the financial clauses of the Bill were withdrawn, and
did not appe.ir in the Act of 1919. It is also somewhat
suggestive that tlie \vords " at least as cheaply as " and
' at a price not greater than " were also omitted from
the Act and tlie follo\ving substituted:—

Section 8 (1): " It shall be the duty of every Joint
Electricity Authority constituted under this Act to

provide, or secure the provision of a cheap and ahun-
dant supply of electricity within their distric!-."

It would, therefore, apjiear that the pro.iioters of

the Bill were doubtful whether the .liiint Electricity

Authority, with its super-stations, i-mild su])ply as

cheaply as the existing aiithoiit lis.

In the |. resent Bill (('Iiium' 1 ;! ) a|q.rars tli(> follow-

ing :
—

"The prirL'S ,-l,aroe,l f,,,- , h.ctiirity l,y :i .Joint Elec-

tricity .\Mlli(iiity shall be so lixcd by' the Authority
. . . that over a term of years, to be approved by tin'

Conunissioners, their receipt.*! on income account shall

be sufficient to cover their expenditure on income ac-

count (including interest and sinking fund charges)
with such margin as the Electricity Commissioners may
allow."

In tlie London area it is jiroposed to scrap 60 out
of 77 existing stations, and if the Bill before Parlia-
ment is passed, a Joint Electririty .\uthoritv, with its

super-stations, will be the only source of suj>ply, and
siiould it be found that it cannot supply as cheaply as

the scrapped stations could have done (which is inevit-

ahlc), the price of electricity will have to be raised to

any iigure that will enable the Joint Electricity Autho-

rity to make both ends meet.

It must be remembered that unless the price of elec-

tricity compares favourably with that of other forms of

power, electricity will have to go under, and it will

not be possible to prove whether or not the super-stations

can supply at a lower price until all the other stations

are shut down.
It is, however, po.ssible liy iciidin;,' the nport of the

financial expert on the scheme for the London area to

form a fairly safe opinion.

The generating plant of the fit) stations above referred

to, and which it is proposed shall be scrapped, consists

largely of modern machinery of an efficient type pur-
chased at pre-war j)rice. This is stated ih the technical

report of the London scheme. The plant referred to

will be replaced by plant erected in super-stations, the

capital charges upon which will be six times pre-war
cost as stated by the financial expert in his report.

I must, therefore, join issue with the statement in

your Editorial of last week that electricity sujqily has

ceased to be speculative.

As a matter of fact, the financial expert, judging
from his report, is firmly convinced that it is highly
speculative when undertaken in the manner proposed.

I quite agree that the necessity of developing the

electricity supply liusiness, as it ought to be developed,

is urgent. I only differ upon the interpretation of

the words.

As regards money lieing spent upon tlie security of

the rates, I am unable, and I know of no one who is

able, to state definitely to what extent the rates may be

liable, in the event of a deficit arising, in case the Joint
Electricity Authority is unable to produce at a reason-

able figure, and thus loses the commercial market for

this form of power, but it may be a very considerable
amount. The constitution of the Joint Electricity

Authorities is such that they are not answerable directly

to the ratepayers, and this alone renders their forma-
tion highly undesirable, more especially as they will

have the spending of large sums of money, which do not

come out of their own pockets, and in wlii.Oi they are

not directly interested.

If the supporters of the Hill have the cour.-ige of their

convictions, let them induce the proniotc>-s to include

two clauses in the Bill: (1) to the eftect that the rates

shall on no account be charged with any deficit due
to the operations of a Joint Electricity Autliority; and
(2) to the effect that no station of an existing autliorised

undertaker shall be prohibited from continuing to de-

velop by putting down additional plant, unless a supply
can be obtained at a lower cost than it can be generated
at if tlie additional plant is installed.

Your Editorial states that if the financial clauses

of the Bill are rejected it will " throw the wIi'pIc busi-

ness into the hands of the companies."
To quote your own Editorial: "This is ]iure non-

sense " as there are no compulsory clauses eitlicr in the

Act or the Bill, and therefore no existing undertaking
could be compelled to take a supply from a company,
and if the Clause (2) referred to above were inserted

in the Bill every existing individual undertaking would
be ]irotected as well as the supply business in generid.

Your Editorial states that "The reform of London's
electricity supply depends upon the passing of the Bill."

I liave triecj to discover what this " reform " refers to.

Your Editorial, referring to Joint Electricity Autho-
rities, states that " the essential characteristics of the

Joint .\uthority " scheme are to be foun<I in active

o|ierMtioii in France and Germany. If this refers to
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elfc.-tiii'ity iiiiiJertakings, tlie illustration is ill chost-ii,

as in statistics published in 1913-14 the average price

]ier unit .sold in London ivitlioitt an// traction load was

for the local authorities 1.7.5, companies 2. .30, total

2.1.'{ pence; Paris 5.10, Berlin (with liij;- traction load)

1.70, Hamburg 3.08 pence.

I will ])araphrase your Editorial remark by stating

my emphatic opinion that the siirrets of electricity sup-

ply in tiie immediate fut\ire depenils upon the financial

clau.ses of the Bill being deleted and the clause (2) re-

ferred to above being inserted and passed.

I agree entirely with the final lines of your Editorial

as to " the prime necessity of a cheap and abundant
supply of electrical energy throughout - the whole

country." provided the words " chea)i su]iply " mean
" at least as cheaply as it can be produced l)y the

existiiiir undertakings. '

THE INSTITUTION OF ELECTRICAL

ENQINEERS.

The Council's Annual Rei'ort.

TuF. Council of the Institution at the forty-ninth annual gene-

ral meeting, to be held on Tuesday next (May 31st), will

present its report for the year 1920-21 in which the continual

growth of membership is emphasised ; nearly 200 Post Office

electrical engineers joined the Institution during the session.

Ite membership on April 1st, 1921, was composed of 9 hon.
members; 1,679 members; 4,(505 associate members; 805 gra-

duates; 1,897 students; and 454 associates, a total of 9,449,

or an mcrease ot 1,303 durmg the year; 45 members died, 135

resigned, and the membership of 35 lapsed during the year.

l''ive candidates submitted theses during the year in lieu of

the associate membership examination, and 19 honours and
di.stinctions were conferred on members, including five knight-

hoods. During the past 12 months the numbers ot meetings
held were as follows; Ordinary, 17; special, 2; wireless

sectional, 3; informal, 9; council, 16; territorial centres

and .sub-centres, 98; students', 47; coimnittee.s, 139. Twelve
addresses and two lectures were delivered, and l5 papers were
read; in addition a number of papers have been accepted for

publication in the Journal without being read at meetings.

I'here are seven territorial centres, seven sub-centres, and
four provincial students' sections in existence, as well as three

local centres abroad (Calcutta, Hong-Kong, and .Argentina),

and there are local hon. secretaries and treasurers in 18

countries abroad. There are 15 standing committees, five

sectional committees, and .six special committees, and the

Institution is represented on 33 bodies. The Council awarded
eight scholarships valued at £50 and one valued at £25 each,

tenable for one year.

Tlie question of erecting a suitable memorial to the members
who fell in the war could not be dealt with during the past

year owing to the absence of the Institution from its building,

but will be taken up by the War Memorial Committee as

so<jn as it is possible to select an appropriate position in the

building. In the meantime, the task of collecting data for

the biographical notices to appear in the war memorial book
has been in progress, and the benefaction of .£2,000 five per

cent, war loan referred to in the last annual report has been
constituted as a trust fund under the title of the War Thanks-
giving Education and Research Fund (No. 1), the trustees

being Sir .lames Devonshire. K.B.E., Mr. Roger T. Smith, and
Sir .lolin Snell. A grant of £100 for educational purposes

has been made this year by the Council, nnder the provisions

of the trust deed, to Frederick Bernard de Steiger (Finsbury

Technical College), an ex-member of the Australian Imperial

Force.
The Council has been asked by the Coopers' Hill War Me-

morial Fund Comndttee and has undertaken to award, in

rotation with other bodies, a sum of £25 in prizes to young
professional men in commemoration of the Royal Indian
Engineering College. Coopers' Hill, and of its members who
fell during tlie war. The Council of the Institution of Civil

Engineers is trustee of the fund, the interest on which is

expected to yield about £.50 a year. Half of tjiis will be

awarded annually by the Institution of Civil Engineers. The
other half is to be awarded by the I.E.E. in rotation with

the Military School of Engineering, Chatham, and the School
of Forestry. Oxford.
The Council expresses thanks to the Council of the In.stitu-

tion of Civil Engineers for placing the library and reading
rooms of that in.stitution at the disposal of members, which
arrangement will be continued until the Institution library

has been redecorated and the books returned from storage

and replaced on the shelves. It is hoped that this work will

be completed by the summer. The Council proposes as an
experiment when the library again becomes available, to keep
it open during the evenings if the use so made of it justifies

the expense. During the year, 163 books and pamphlets have
been pre.senteil to the reference library by members and
others. During the year, 818 books were i.ssuetl to 408 bor-

rowers, the corresponding numbers in the previous year being

667 and 300 respectively.

The work of the Electrical .Appointments Board during the

past year has been much restricted owing to the very limited

number of vacancies reported to the Board. The Council

liopes that firms with vacancies on their stalls wdll assist the

Board by reporting these vacancies to the secretary of the

Board at the Institution offices. There are 51 merubers on
the register of the Board at the present time desirous of

obtaining employment.
The cost of printing and publishing the Journal (including

the supplement) in 1920, after allovi'ing for sales, was £6,739,

as compared with £3,396 in 1919. The Council is to publish

in future in the Journal a classified index of British manufac-
turers engaged in the electrical and allied industries.

Regarding the comprehensive revi.sion of the wiring rules,

the Main Committee and its six sub-committees have been

actively at work during the session. Each of the technical

sub-committees has reported, some of them several times,

and the Editing Sub-committee has nearly completed the

first draft of the new rules. It is intended, aft<;r the draft

has been considered and approved by the Main Committee,

to forward it to the fire offices and to hold a conference with

their representatives. After any necessary modifications have

been made, an opportunity will be afforded for discussing the

draft in London and at the territorial centres before the rules

are published. The British Engineering Standards Association

has been asked to draw up standard specifications for wiring

accessories which, while not being definitely made compulsory,

will embody the requu-ements of the rules.

The Ship Electrical Equipment Regulations have, with cer-

tain ondssions, been adopted by Lloyd's Registry of Shipping,

and are now in force for all ships built under their survey

throughout the world. The sub-committee has on two occa-

sions met representatives from the Electrical Trades Union to

discuss the question of urging the Board of Trade to hold

examinations and grant certificates to sea-going electricians.

The Board of Trade has been approached and, though its first

reply was not favourable to the proposal, the matter is still

under consideration by the Committee.

The Regulations Sub-committee of the Power Lines Com-
mittee was originally appointed to prepare a digest of the

Board of Trade regulations and similar matters concerning

overhead fines. The Council subsequently referred to the

sub-committee the results of the work of the Factors of

Safety Sub-committee of the same committee for incorporation

and, in addition, it has been charged with the work of sug-

gesting amendments to the various Board of Trade regula-

tions, (a) for securing the safety of the public, and (b) for

ensuring a proper and sufficient supply ot electrical energy,

which regulations embody thorn governing overhead lines,

earthing, &c., and it is expect^-d that a report will be presented

before the commencement of the next session.

Regarding the provisions of a new Electricity Supply Bill

introduced in Parliament on April 12th, 1921, the Council

has constituted a conference of representatives of the in-

terested bodies which will be summoned to meet at the

appropriate time.

In June last the then president (Mr. Roger T. Smith)

attended a conference of presidents of technical institutions

to discuss proposals put forward by the Civil Service National

Whitley Council urging the recruitment and training of

non-technical civil servants for technical appointments in the

civil service. As a result a letter signed by the president,

jointly with the presidents of the Institution of Civil Engi-

neers and other societies, was addressed to the Prime Minister

deprecating the proposals.

In November, 1920, the Council addressed a letter to the

Burnham Committee of the Board of Education urging that,

should it be decided by that committee to difterentiate between

technical teachers holding first-class honours degrees and those

without such degrees, corporate membership of the Institution

should be accepted as an equivalent of a first-class honours

degree, which in the case of secondary teachers makes them

eligible for a higher scale of salaries. The Council's recom-

mendation is under consideration by the committee. Through-

out the session under review, the Council has been closely

associated, through the president, with the efl'orts made to

.secure the continuance of the work of the Innsbury Technical

College, which the Citv and Guilds of London had expressed

their intention to close" in .luly, 1921. In consequence of the

granting of a temporary annual subsidy from the London

County Council and the Board ot Education, it has been

decided to continue the college for the next five years.

The War Office has decided that the passing of the

A.M.I.E.E. examination is to be a qualification for additional

pay for officers of the Royal Engineers. Royal Ai'my Service

Corps, Roval Corps of Signals, and the Tank Corps (technical).

At the request of the War Office, arrangements were made
in December last for eleven officers of the Royal Corps of

Signals to sit for the A.M.I.E.E. examination in the subject of

" military signalling (electrical)."

Considerable progress has been made during the past year

in industrial standardisation in electrical matters, and nine

British standard specifications have been issued.
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The B.E.S.A. has iin.l.Ttak,-ii tlie ru-iiitliiiaticjii <il the
Goveruuieut de|iartnifut s|K'iilkations fur t'letlricai apparatus
uuil maU'iials. in collahuratiuu with the poriiianent Goveru-
uieut luttr (Jopartiueutal C'uuimittee set up lur the purixjte.

Wherever possible existiuj; Britisli staudards will be employed,
and wlien the siieciliiatious so prepared are suitable they will

be issued as British .siaiidards. llie work will be carried out
as far as possible by the existing eoiiiiiiiltees of the Association.
A recommendation of the Wiriiif,' Kules Counuittee that the
standardisation of the dimensions of distribution boards and
other accessories should be proceeded with has been adopted.
The Institution lias three representatives on the Mam C'oin-

inittee of the .Association and five on its lOlectiical Sectional
('ommitt<M'.

At the time when .(jlforts ucr.' !.. m;.' hiimIc I.i establish tlie

British Electrical and AUieil liidu.Mncs l;,.,s,.;,r, b \s,sociation,

the [nstitution and tlie , Jl.K. A.M..\. each guaranteed £7.5(1

per annum for three years towards the expen.ses. and the
institution paid a first instalment of £^i"5 under its guarantee.
The Council has been informed by the Association that in

view of the greater funds now at its disposal, funds contributed
in equal parts by the electrical industry and the I^es<>arch

Department, the institution lias been released by the Associa-
tion from its liabilities in this respect. At present, member-
ship of the .\.s.sociation is confined to manufacturers, but
judvision is made for enrolling otiier intere.sted persons as
as.sociate members, and applications will shortly be invited.

Kepre.scntatives of the bodies mentioned lielow have been
nominated to form a Standing .roint Committee of Electi'icity

Supjily Associations on Coal, t-onstilulcd under the auspices
of the Institution to deal with matters regarding coal as far
as relates to electricity supply undertakings, both company
and municipal :—The Incorporated iSlunicipal Electrical Asso-
ciation; the Associated Munici|)al Electrical Engineers of
Greater London; the Incorporated Association of Electric
Power Companies; the Conference of Chief Officials of the
London Electric Supply Companies, and the Provincial Elec-
tric Supply Committee of the United Kingdom. In addition,
the president of the Institution is c.i- nfficin a member of the
committee, and its honorary secretary is the secretary of the
Institution.

The Institution of Engineers (India), to the formation of
which the Council gave its cordial support, was formally
inaugurated at Calcutta by His Excellency the Viceroy of
India. Lord Chelmsford, on February 'irird last. Among the
members of the Institution who were present at the meeting
were Sir T. O. Callender. Mr. A. C. Coubrough, Mr. E. M.
Hughman, and Mr. .J. W. Meares.
The Committee of Management of the Benevolent Fund

of the Institution reports that on December 31st, 19'20, the
capital account of the fund stood at X'o.709, and the accumu-
lated income at i'2,o33. The donations and subscriptions to
the fund in 1920 amounted to £821. In the course of the
year 82 grants were made to eleven persons amounting to a
total of ±'341.

The annual accounts of the I.E.E. for the year 1920 show
that after making provision for contingencies as in tihe

l)revious year, there is a margin to the good on the revenue
account for 1920 of £673. This amount, which has been
carried to the credit of the general fund, compares with £1,49.5
in 1919. a decrease of £S22. In the accounts for 1919 mort-
gages stood at £30,198; they now stand at £29.28.5.
The total of the Life Compositions Fund on January 1st.

1920, was £5,414, and a further amount was received in pay-
ment of life conipositions during the year, making a total of

£5,729. Out of this £.52 has been transferred to the general
fund, in accordance with the articles of association, on account
of life compositions of members deceased during the year,
leaving to the credit of the fund £5.677.
The assets amount to £109,673, against liabilities of £6,977.

leaving a surplus of £102.696, which, in comparison Mitli that
of the year 1919, shows an improvement of £4,906.

NEW ELECTRICAL DEVICES, FITTINQS,

AND PLANT.
Readers are invited to tubm.it particular! of ruiw or improved

dsrieet aitd apparatus^ which will be published if considered t/
suficient itUerest.

Cardboard Slide Rules.

In the.se days of higli prices, devices which make for
economy are more than ever welcome, and we are pleased to
find that a British firm has taken up and perfected the manu-
facture of slide-rules of coniprcsseil cardboard, formerly a
German industry. The C.wk.ndish Phes.s, of Cheam. Surrey,
the firm in question, has brought to our notice the " Caveii-
di.sh helical spring sliile-rule," which has been designed bv
Mr. V. B. llarley-Mason. A.M.In.st.C.E., to reduce the
calculation of helical springs—a troublesome process by the
u.sual methods—to a matter of a few seconds. One setting
of this .slide-rule gives a complete selection of coil diameters
and thicknesses of w'ire. round or square, in 32nds and in
S.NV.G.. without reference to tables of any kind; similarly
a single .setting gives tlie mimber of convolutions for anv

leijuired dellectioii iier inch, and a thii'd setting enables
allowance to be made for any niodulu.s of ela.sticity. It is
claimed that the rule furni.sbi's the most compli'te information
on helical springs ever published, and in the mo.st u.seful and
compact form; and all the working instructions are given
on the liack of the rule, lo'gether with tin- formula" on which
the scales are based.

'llie rule is of substantial construction, and is faced with
celluloid, which protects tlu- .scales from abrasion and dirt;
the cursor is made of a single: piece of celluloid. We have
mad(! trial calculations which fully bear out the claim made
for facility of working. We understand that the lirm is pre-
liarcd to mak<' riiles to .specilicatioti for any special purpose.

Tncidenlally. we may remark that cardboard .slide-rules of
standard patt<»rn are on the market, and ('an be obtained
from Messrs. Jfalden & Co., Ltd. They birm excellent sub-
stitutes for (Jie more expensive r\]v .

A Portable Electro Hydruiilic Crane.

Messrs. ,I. W. Floweu & Co., of Wimborne, have sent us
particulars of their "Eclipse" jiortable crane (fig. J). Thi.'i

is mounted on a ca.st-iron carriage with swivelli'd wheels or
ca.stors which are mounted on ball bearings to provide easy
movement. On this carriage a cast-iron pillar is erected in-

side which is fitted a hydraulic, cylimler free to revolve on a
ball bearing. Three double action pumps are mounted inside
the base of the pillar, and tlie.se are driven through machine-
cut Worm gearing by an electric motor. The pumps .'^eiid oil

from a reservoir tbrcnigli a ciintnil \jlvc o|)crateil by a liandle.

Flu. 1.— P011T.\BL.E ELECTHO-HVDK.MI.IC Cli.ANE.

The position of this handle decides whether all. part, or none
of the pumped oil goes to the hydraulic cylinder. Oil entering
the cylinder forces up the ram and jib. and raises the load.

To lower, the oil is allowed to return to the reservoir. The
dimensions of this crane are as follows : l^ength of jib, 3.5 ft.;

height of ram lowered, 9.5 ft. ; height of ram rai.sed to full

extent, 13.5 ft. ; lift of chain hook, 12 ft. The crane can be
made to lift 7. 10 or 20 cwt.
The lifting and lowering rate can he varied lietween an

almost imiHM-ceptible motion and a .speed of 511 ft. \vr minute.
Overpiimping and overloading of the nintor is jiicvented by

automatic relief valves,

A New Wiring Connector.

The N.V. Ei.ECTHICITEITS M.^.^rsCH.M'l'I.I El.lXTHOSTOOM, of

Rotterdam, refer to a wiring connector recently <lescribed in

this eoluinn (.Xpril 15th. 1921, p. 477). and draw our attentiuii

to what they claim to be a cheaper connection designed on
similar lines which they have recently jilaced upon the Dutch
market. This con.sists of a red fibre insulating cup. the bottom
of which is solid with a bushed " blind " hole. In this hole

a spring is fi.ved. In jointing, the ends of the wires are tw'isted

together (and the\- have to be twisted, very carefully), and
are then screwed into the spring \Ahicli cuts a thread on them
and retains them in position. The cup is only. J in. in dia-

metei- .I'lid J in. long, and so there is ample rixim for three or

four ()f them in an average sized connector box.
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LEQAL.

The " Paragon " Patents.

On May 4th, at the Patent Office, the Comptroller-General
heard two cases of opposition to the grant of letters patent in

connection with the electrical propulsion of ships, locomotives,
etc. The first was in respect of an application by Messrs.
Brown, Boveri & Go. for the use of a self-starting synchronous
three-phase motor with power-factor correction, and the
second was in respect of an application by the Oerlikon Co. in

connection with the control switchgear for ships and locomo-
tives. Capt. W. P. Durtnall, who opposed the applications,

conducted his case in person. In both cases the Comptroller-
General reserved his decision.

Keeling & Walker, Ltd., v. Stdrtevant Engineering Co.,
Ltd.

The Court of Appeal recently had before it an appeal by the
plaintiffs from an order of a Divisional Court and a decision of

an Official Referee «ho disallowed their claim against the
Sturtevant Co. for the alleged failure of a zinc-oxide recovery
plant supplied by them. The defendants agreed to supply
and erect the plant for f2,7'25. Plaintiffs alleged when the

matter was before the Court, about six months ago. that the

plant wholly failed to collect oxide at the promised rate of

250 lb. of fume per hour, and they claimed d68,525 damages.
Defendants contended that the claim was barred by the terms
of the contract, providing for goods to be returned if not
satisfactory.

The appeal was argued before Lords Justices Bankes.
Scrutton and Warrington, and judgment was entered for the

Sturtevant Co. with the costs of all hearings.

CORRESPONDENCE.
Letters received by us after 5 P.M. on Tuesday cannot appear vntil

the following week. Correapondents shouldforward their commvni-
eations at the earliest possible moment. Ko letter can be published

Itnless loe h^re the writer's name and address in our possession.

Thermostatic Switches.

At the present time there appears to be a demand for an
inexpensive and practical thermostatic switch capable of

dealing with from 10 to 20 amperes, and made to operate
automatically on and off between ordinary ranges of room
temperatures.

I should esteem it very much if any firms manufacturing
apparatus of this class would communicate with me.

British Electrical Development Associatioo (Inc.),

J. W. Beadchamp,
Director and Secretary.

London. W.C. 2.

Mail oath, 1921.

The Maintenance of Intercommunication Telephones.

With reference to the letter subscribed by the B.E. Co..
published on page 635 of your issue dated 13th inst.. under
the above heading, we beg to point out to your correspondent
that we have built up a large connection on trade telephone
work.
We. however, do not advertise this branch of our work,

owing to the fact that we represent the contractor on his job.

and our men are his men while so engaged. Our view of

the matter is that no person undertaking trade work should
advertise the fact as your correspondent has done.

Surprised.
May nth. 1921.

Fire Prevention and the Insurance Companies.

I have read with verv much interest the article which
appeared in your issue of April 15th. and vour editorial com-
ments, because there is much to be said, in my opinion, for
the views taken by your correspondent.
The verv fact that the great majority of insurance companies

have rnmhined to form a tariff in nrotection of their interests
certainly gives such comnanies a bias not to take cognizance
of improved fire-prevention anpliances until they have been
proved over a long period of time to be thoroughly efficacious,
and it is onlv reasonable that the tariff offices should not move
until pressed to do so bv competition of other in.surance com-
panies, by the enercv of the makers of such appliances, or by
the pressure of public opinion. It must be remembered in
this connection that all fire-prevention devices tend to reduce
the income of insurance comp.nnies. For this very reason.
active competition with non-tariff companies (which can take
an independent view and can sive expression to their opinion
without being hampered by the views of more copservative
companies) is of distinct benefit to the insuring public. It is
true that there have been many absorptions of non-tariff
companies during recent years, bnt we think your correspon-
dent 18 not correct when he says that the ^riff companies

have to-day obtained a practical monopoly in insurance
matters. There are several strong and vigorous independent
companies, with ample resources, outside the tariff ring, which
can deal with the largest risks.

With regard to the statistics which are mentioned, of the
amount of property protected by automatic fire alarms, and
the loss ratio for the last ten years, if these are reliable (and
I am not doubting the fact) then the matter calls for very
serious reconsideration.
Speaking for this company, I can say that we shall cer-

tainly take steps to get into touch with the actual facts as
mentioned, and we are prepared to consider, immediately,
special terms for premises so protected. I do not think that
insurance companies, as a whole, need fear the result of any
investigation by the Royal Commission whicn has been ap-
pointed to inquire into the existing provisions for the avoid-
ance of loss by fire.

Having regard to ihe enormous habilities which are carried.
the margin of profits shown in the accounts of the companies
proves that moderate premiums are, on the w-hole, charged.
but the difficulty which those firms w^ho take the keenest
interest in fire prevention have to face is that their specially
good risks are not always recognised by adequate reductions
in premiums on account of the tariff regulations above re-
ferred to.

It is surely in the hands of the traders themselves to see
that competition has full play.
In short, the trader has only himself to blame if be does

not take advantage of the independent advice and considera-
tion which only a non-tariff office can give.

The English Insurance Co., Ltd.,
Percival J. Alexander,

London, E.G. 2. Managing Director.
May mh, 1921.

[Our correspondent remarks that "all fire-prevention de-
vices tend to reduce the income of insurance companies";
they tend, to a still greater degree, to reduce the outgoings
of the companies—hence the special terms that can be offered
to properly protected risks.

—

Eds. Elec. Rev.]

The Grading of Mains Engineers.

I do not propose to make any attempt to justify my position
as a mains engineer to please two disgruntled charge engineers,
but I should like to make one or two comments.

First, with regard to those elusive B.th.u.'s. Unless the
ignorance of " P. S." is abysmal, he must realise that it

would be of no avail to obtain the highest possible efficiency

in the station if the units generated were allowed to run
to waste unchecked, through the numerous channels that
there are in every mains system. Tlie losses in the mains
are not all leakage-to-earth losses, as .some seem to imagine.
Secondly. I would tell a true story : A charge engineer, and

a very good one at that, was offered the position of mains
superintendent on the undertaking at which he was employed.
He was willing to accept on one condition, and this condition
in his own language was as follows: "Supposing I make a
b . . . e of the job. shall I be able afterwards to go back to

my old job? " He was informed that that could not be
promised as someone else would be appointed in his place;

and, easy and simple as is a job as mains superintendent.
that charge engineer would not take his chance, and to-day
is still on shift.

Thirdlv, and most important of all. what brilliant reasoning
leads either " N. B." or " P. S." to think that_ the ideal

method of airing their grievance, if thev have one. is to write
to vou. who, beyond backinrr the E.P.E.A. handsomely in

their efforts to obtain an adequate remuneration, have no
interest whatever in the salaries schedule?

If the.'!e men are E.P.E.A. members, it is about time that

they learnt that the onlv wav to obtain redress is through
the Association itself, and if they are not satisfied with then-

present representatives on the N.E.C.. or their present section

or divisional officers, why. in the name of goodness, do they
not themselves do n little of the work or elect others who
will suit their requirements?

Merely a Mains Engineer.
May '2&rd, 1921. ^
Mv colleagues and I, all charge engineers and members of

the E.P.E.A.. have read the letter of " P. S." with the
greatest satisfaction, but up to now have not followed up the

matter, hoping tliat more able and fluent pens than ours
would receive a " brain wave."
Now that charge engineers are learning to what extent the

" mains." heads of departments, and lesser " fry " have
gained under the schedule, tbev are beginning to realise how
badly they have been sold. When one considers that charge

engineers comprise from 30 to 40 per cent, of the E.P.E.A.
membership, it is easy to see why the official body of that

organisation has now got the " wind " so badly over the
" grading " question.

Without the charge engineers, nine out of ten stations

cannot be run. and without the siipport of the " charge men
the " mains," heads of departments. &c., cannot hold what
they have obtained in such bad faith. Hence their now
frantic efforts on the re-grading question, with the know-

E
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ledge that the E.T.U. axe proposing a special section and
programme for that body of men. The quaint fact of it is,

the E.T.U. have already got in the thin end of the wedge
with the sub-station men, and many charge engineers are
ah'eady scenting the hner fruit ottered in tbat quarter, and
a quarter, too, lie it remembered, where it is nut infra dig. to

accept payment for work done, as at present under tlie sickness
clause charge engineers, as a body, can have no sympathy
with the putrid sentiment of " Professionalism "—they have
been starved too long, and are still " that bottom dog."
They can still afford to leave such beautiful ideals to the
I.E.E., with the comfortable knowledge that it is no disgrac«
to be paid for honest work.
While on the subject of the schedule, we should like to

give some instances brought to our knowledge of the way
in which this has been interpreted and " operated " upon.
First, the six-day week has been seized upon to provide a
petty form of promotion for the " pets." The regular men
certainly get relief, but on what days?—none on night shift,

only on evenings and days, in order to provide a soft job for

the " pet." And so the poor charge engineer has to work
a seven-day night shift once in three weeks, instead of a
six-day shift once a month.
Secondly, the holidays. Men are asked to take their holiday

at any odd time between May and October inclusive. May we
ask all chiefs who may happen to read this to look up the
National Joint Council's definite statement for shift workers?
When more prosperous days arrive, we engineers have made

up our minds to quit this mess of pottage.
In conclusion, we are tempted to ask what becomes, eventu-

ally, of 99 out of every 100 charge engineers; are they found
a job in the office to fill their declining years, or is an outsider
put there, and the poor forsaken charge engineer—sacked?

Three Charge EDgineers.
May 23r(f, 1921.

I am in entire agreement with the remarks of your corre-

spondent " P. S." in the current issue of the Review.
The charge engineer is by no means the bottom dog in the

electricity supply industry, and by the grade he is allocated

it is evident that he was not represented when the E.P.E.A.
salary schedule was drawn up.

In stations up to Class F and Ci. what are the positions from
Grade 3 to Grade 8? I am sure a good nmnber of engineers
would be interested to know what these four grades are. and
what they are designated.
The shift man seems to have been entirely forgotten by the

Schedule Sub-committee. He is not the fortunate individual
to be continually under the observation of the chief engineer,
but has to rely on himself in all cases of trouble, and it is

when trouble occurs that the chief or his assistant realises

that the undertaking has been running— evenings, nights,

and during week-ends, under the supervision of the charge
engineer, and possibly a little more trouble during these times
would bring the shift engineer more to their notice, and his
grading more into ratio with his arduous duties and responsi-
bilities, and gain for him a little more appreciation.

I have no desire to belittle the responsibilities of the mains
engineers, as I feel .sure that the majority of them agree that
the grading of the charge engineer is a disgrace to our asso-

ciation and the profession.

As an after-thought, and a loophole for wangling, more
grades have been introduced into the schedule, but again the
same indifference is shown to the shift worker, as Grade 8a
and 8b might very well have been over and above Grade 8.

Had the schedule been submitted to the members before
acceptance, I think that shift engineers would have had
more to say regarding their grading, and although we are
promised great changes. I think it time the grading of the
charge engineer should be altered, to at least G. 4, and the
A. B, business entirely abolished.

Unity.
May Wrd, 1921.

Cables for Hot Situations.

Your contributor " Two-Phase " recommends C.T.S. cables
for hot situations; while this type may be more suitable than
V.I.R. in conduit, please note that we do not consider it so
satisfactory as lead-covered cables to withstand heat.
While we have never heard of any trouble arising from

C.T.S. in hot situations, we know that the sheathing, how-
ever suitable for other conditions, will sooner or later be
affected by a high degree of heat continuously applied, and
we think it only right to give this fact equal pubhcity to the
recommendation made of it.

St. Helens Cable & Rubber Co.. Ltd.,

J. H. C. Brooking,
Warrington. General Manager.
May 21«i, 1921.

Conservative Methods.

I was very interested in reading " Twice Shy's " criticism
of conservative methods of packing, whereby fragile goods are
packed in cases which must be almost smashed open before
the goods can be released.

With the very bad handling which goods are now receiving
en route by rail and steamer, firm and adequate packing is

mure than ever necessary, but this should also focus more
attention on the method employed. Every removable batten,
pad, and wedge requiring pinning in position, should be
screwed and not nailed, and, when empties are returnable, the
case hds should also be screueU— with stout screws having
plenty of grip. .Vn important though fairly obvious puint
to be remembered is that wheiL-vcr possible all the removable
screws in a case should be of one size.

^s regards returnable cases, there is another side to the
question, and it is this : The consignee should, on receipt of a
screwed case, recognise that it indicates a more expensive mode
of packing, and treat it accordingly. " Twice Shy " evidently
would do so; Mr. " Wurk Shy " would not. and does not. I
have carefully designed such cases for many years for our
consignments of recording instruments, thermometers, &c.,
but when the cases have been in.spected on return from their
first journey, they have often been found to have been opened
and closed again very roughly. The lids, naturally not a
universal fit, but carefully marked w-ith the " way round,"
have often been replaced another way and the haltmg screws
driven in with a hammer.
There is certainly room for a great improvement in casing

goods. One can see how seldom screwed cases are used when
one orders some from his packing-case makers, and notes their
surprise, and the poor job usually made of the screwing. I'ack-
ing-case makers do not employ a cabinet-maker, but apparently
they could employ, say. one carpenter to great advantage.

Walker, Crosweller & Co.
London. W. Croswli.lkr.

.Vfify -ii/ii, 19-ii.

A Peculiar Phenomenon.

In reply to " H. E.." the following remarks may assist him
m fiudmg the reason of the different luminous effects m his
X-ray tubes.

The X-rays, it must be understood, play little or no p?rt
iu the lluorescence of the glass. This fluorescence is produced
by reflected catfiode rays which proceed from the anticathode
and produce a luminous hemisphere in the glass.

These cathode rays or electrons are due to ionisation of the
gases within the tube, and are the means of our getting the
X-rays. They are affected by electric and magnetic fields, and
" H. E." will observe that on bringing a magnet near an
e.xcited X-ray tube the luminous effects on the glass will move
as the magnet's position is changed or poles reversed. (The
magnet should he suitably constructed.)
The difference in colour is caused by .small quantities of

different chemical substances in the glass.

Apple-green fluorescence is very common in X-ray bulbs,
being due to the presence of manganese, and makers often
add a small amount of manganese dioxide so as to yield this

colour.

The bluish fluorescence is characteristic of bad and lithium
glasses, whilst yellow-green indicates that soda glass has
been used.
In marked contrast to the ordinary X-ray tube is the

Coolidge tube, in which the vacuum is 1.000 times or so higher
than that found in gas tubes, the discharge being conducted
by electrons given off from the hot tungsten filament, and
not by ionisation of the air left in the tube; the glass walls

do not show fluorescence except perhaps a slight illumination
in the anode neck or a minute chip in the glass gives rise to

a momentary flash as also will a small evolution of tungsten
vapour.

"This absence of illumination is due to the formation of a

negative layer on the inside of the tube, thus preventing the

glass from acting as a target to the cathode rays.

C. R. Chadiield.
Melton Mowbray.
May Uth, 1921.

"

Architects versus Electrical Engineers.

In view- of the forthcoming discussion at the I.E.E. on

May 31st next, would it not be opportune to raise the question

of nomenclature?
For instance, anyone gifted with a certain amount of gump-

tion recognises the architect as a person who is acting in a

professional capacity, and therefore is neither commercial nor

contracting, being entirely distinct from the builder, both in

actual title and functions.

Turn up Whittaker's, and you find the architect's figures

under " Professional Fees." Now look for the fees of a kindred

profession, consulting electrical engineers. Apparently a non-

entity. Perhaps the granting of a Eoyal Charter may remedy
this omission.
Sad to relate, although we find that survevors, architects,

and others can glean such information from their professional

handbooks, the well-known " Electrician Blue Book " gives

no information, so far as T can aather.

But stay, the Blue Book is a Trades directory, and although

it gives two lists—consulting electricians and consulting elec-

trical engineers (the necessity for these two different titles I

fail to understand by the way)—it may be contended that it

is strictly for the use of the trades and not the profession.

Think of the variety of titles. Besides the last two men-
tioned we have illuminating, constructional, contracting, in-

stallation, and. plain, electrical engineeri.
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There is no clean cut as in the case of Architect v. Builder.

And now v\e are faced with, probably. Chartered Electrical

Engineer

!

One wonders whether the Institution of Electrical Engineers
will attempt to remedy the state of attaiis in the first place
by approaching the Eoyal Institution of British Architects,

under the plea of professional etiquette, to bind its members
to the practice of seeking the advice and guidance of those
who act in a similar professional capacity to them on the
electrical side.

A contractor complained to me recently that he was per-
suaded by an architect to visit a country house as it was a
hardly big enough job for a consultant. Consequently the
architect received his advice free of charge, and the contractor
came away empty-handed

!

' I mention this because the contractor will equally benefit
by some such arrangement with the E.I.B.A. as will keep
each individual in his proper sphere of action.

The architect's clients would unmediately benefit by the
results of competition alone.

They would realise that they had obtained the best, the
most efficient equipment, at the lowest possible price. Ee-
sult : Satisfaction all round, and the prestige of both the
architect and his professional electrical colleague enhanced.

Consultant? A.M.I. E.E.
May mil. 1921.

The Training of Kinema Operators.

I have noticed with great interest the correspondence in
the Electrical Review on the subject of the training of
kinema operators, and was specially struck by the letter of
" An Electrician Operator," who deplores the lack of training
amongst kinema operators. He further expresses his great
regret that there is no practical handbook in print on the
subject.

I am glad to say that I have recently purchased a new
handbook on the subject of kinema operation, which appears
to me to be an excellent work, admirably suited for the
instruction of young operators or even to improve the know-
ledge of men of some years' experience.
This book contains the practical knowledge that is necessary

for successful kinema operation.
It deals in a non-mathematical manner with the mechanical

and optical properties of the projector and with the motor,
dynamos, and electrical instruments or parts comprised in the
operation of supplying light to the lantern, and also the
mechanical manipulation of the parts of the lantern and
fihns.

The book costs the popular price of 4s. 6d., and can be
thoroughly recommended to the trade. It is published by
Messrs. E. & F. N. Spon. Haymarket. Author. Mr. Ibbetson.

H. M. K. McPherson.
London.
May Mth. 1921.

__ _

Copper Losses in a Threephase Motor Stator.

I read with much interest Mr. Nash's article on a method
of determining the copper losses in a three-phase alternating-
current stator. However, it may be of some importance to
remark that the copper losses calculated according to this
method would not be the same as those which really arise
in a three-phase stator. As a matter of fact in oO-cycle
machines the copper losses when determined in another way.
for instance, by determining the short-circuit losses, would
appear to be 1-5 to 30 per cent, (or even more) higher than
those found by Mr. Nash.
The fact has been overlooked that the alternating-current

resistance of a winding is not the same as the direct-current
resistance of the same winding. This is due to the eddy
currents which are energised in the copper by some of the
leakage lines of force, and the factor which must be introduced
to take into account. This difference is, therefore, different for
all machines, and different also according to the load of the
machine in this way, that the alternating-current resistance
increases when the load decreases.
In testing small three-phase machines, I myself found that

this factor could reach a value of 1.4 and even 1.6. In
any case, whatever three-phase machine it may be, the copper
losses will be at least 15 per cent, higher than those calculated
according to Mr. Nash's method, and it might be advisable
to multiply the so found amount of losses with a factor of
at least 1.15 to obtain a more exact result.

N. A. J. Voorhoeve,
Electrical Engineer of Delft University, HolUnd

May mh. 1921.

separate meters, and if a bonus for power factor is necessary,
the following is what I would suggest :

—
For recording the unit consumption an ordinary cosine or

kilowatt-hour meter would be required.
Eor ascertaining the kVA demand whether unity, lagging,

or leading, a sine meter would be installed to record the com-
ponent of the load which is 90 degrees out of phase with the
voltage, either leading or lagging. This meter would be
arranged to run, say, in a forward direction with lagging
component, when it would run in a backward direction with
leading component. Two trains of gears each fitted with
recording mechanism would be fitted and each arranged with
a ratchet mechanism so that in the forward direction of rota-

tion the lagging train of gears would operate and the leading
train free-wheel and vice versa. Each train would be fitted

with a Merz demand dial (with time-setting period of, say,

15 minutes) to give a reading in kVA demand. By this means
the dial fitted to the traia operating in a forward direction
would give the resultant average kVA demand lagging, and
the tram running in the backward direction the resultant
kVA demand leading. These two indications of demand would
be separate and distinct, so that at any time the maximum
demand lagging or leading which occurred during the period
could be ascertained. Although the integrations as shown on
the dials giving kilovoltampere-hours of the reactive and capa-
city components respectively would give some approximate
indication as to the time period when the demand was leading
or lagging respectively, I confess that I cannot see how the
charge could be equitably adjusted as between lagging and
leading. In fact this problem appears to become somewhat
complex. Perhaps one of your readers can make some useful
suggestion on these lines.

I wish to make it quite clear that in suggesting that a
bonus for leading power factor is desirable, I did not wish
to convey the impression that all supply companies would
welcome such a charge, as in many cases a leading power
factor would be very undesirable from the point of view of

the supply undertaking. There must, however, be a number
of instances where the opposite is the case.

Reverting to the tariff set out in Prof. Kapp's letter of the
14th ult.. which differs from the above-mentioned tariff in

that it is based on integrations only of the cosine and sine
meters (and not on kVA demand and units), whilst with this

system of charge the policy of bonus for leading power factor

may be easily applied. I do not consider it commercially sound,
as it would compel the supply authority to prohibit the use
of static condensers for the improvement of power factor in

other than load hours, and this might be difficult to enforce.

In explanation I give the following example (figures are ap-
proximate onlv) :

—

Taking a demand of 50 kW at 70 per cent. p.f. = 71.5 kVA
and eight hours a day steady load for 25 days

—

Cosine meter records 10,000 units.

Sine meter records 10.200 apparent units.

Now if a static condenser of 17 kVA be connected to the
circuit permanently, i.e.. 24 hours a day. it will take 17x24
(hours) X25 (days) = 10,200 apparent units at zero p,f, leading,
which, as will be seen, exactly neutrali.ses the lagging apparent
units as given above, with the result that the sine meter would
read zero, and the consumer would be assumed to have run
the whole time at unity power factor, .'\ctually during the
load period the power factor with the condenser in circuit

would have been raised from 70 per cent, to 82.5 per cent,
only, i.e., the demand would be 60.5 kVA and not 50 kVA. as
would be assumed by the supply authority charging under
such a tariff. It is for this reason that I consider the tariff

commercially unsound.
Referring to Mr. J. D. Watson's letter of May 8th, could

he give one or two practical examples (actual results pre-

ferred) showing how his method is applied and justified? Per-
sonally. I cannot agree with the principle that the running or
unit charge should vary with the power factor, as for all

practical purposes the only additional extra running costs due
to low power factor are those represented by a small percentage
increase in losses.

I maintain that a multi-tariff based on kVA demand and
running charge per unit consumed is the onlv just and com-
mercially sound basis to work upon, and this is the tariff

which is being increasingly adopted by the leading supply
undertakings.

E. W. Dorey.
London.
May QSrd, 1921.

Dtrectton op Rotation of a.c. Motor,—" Inquirer " desires
t-o thank Mr. S. S. Pilgram for the answer to his query.

Charging for Idle Current.

When writing my letter of the 2nd inst.. I was certainly
under the impression that the tariff outlined in Prof, Kapp's
letter of the 14th ult. was his own. but I note from his letter
in reply that the tariff is one instituted by a leading power
supply undertaking. Prof. Kapp asks how'l would apply the
principle of a bonus for leading power factor under the 'Mid-
and tariff which I advocate. The Midland or two-part tariff,
kVA charge plus running charge, involves the use of two

Coal Sapplles.

—

Priortty List.—The Government has
arranged to impnrt coal to mpet tho e9«en*ial ripeds of the ponntry.
Ar'-ansrement-H have bfen irade thronjrh four firms which are
801111? aa Goverpment; sg'ertH. ard have heen piven indtnictiona
that thfv are to di'ppope of the cral only to rorsuireTs in aocord-
ance with a priority list, which places thfin in four rosin sronpn

—

namely :

—

(}) Rnilwnya ; (2) pnblio otility works, inclndirer pleo-
trioity works ; (3) domeitio end household purposeB ; and (4) food
producing and preserving concerni.



1

680 THE ELECTRICAL REVIEWo [Voi. 88. No. 2,270, mat 27, 1931.

BUSINESS NOTES.

Bankruptcy Proceedings. — P. Downie, electrical

engineer and factor, .S5BA, Weatborouerh Road, and 88, Ronald Park

Avenue, Southend-on-Sea. Eeceivinfr order made May 18th, on

creditor's petition.

H. E. Cark, electrical contractor, Carlisle Street, Goole.—

Receiving order made May ISth, on debtor's own petition. First

meeting. May 27th, at the Station Hotel. Goole
;
public examii-a-

tion, July 7th, at the Court Houee, Waki field.

W. A. Davis, electrical engineer, late of 3, Coronation Street,

Farnley, Lc'ds— First meeting, June 2nd
;
public examination,

June 21st ; both at Leeds.

Alfbed John Harrison, electrical and gas engineer, trading as

the Xtra Lighting Co., 4, 5 and 6, Old Matket, Sunderland,

Durham.—The public fximination of this debtor was held recently

at the Court House, John Street, Sunderland. According to the

statement of affairs, the gross liabilities amounted to £422, of

which £381 was expected to rank for dividend, and there were no

as ets. Debtor attributed his failure to slackness of trade, heavy

living expenses, and cost of putting bifl property in order. The

esamination was adjourned.

Company Liquidations.—Ampeee Electrical Engi-

BEBINO AND PlaTINO Co., Ltd., South Shields.—The creditors

interested herein were called toeether recently at the offioes of

Messrs. HannBy & Hannay, solicitors. Bank Chambers, Fowler

Street, South Shields. The company had previously gone into

voluntary liquid»tion. According to the statement of affairs

presented by the liquidator, the liabilities amounted to £1,838, of

which £1 227 was due to the trade, while the bank were scheduled

for £501. The balance of £1I0 was in respect of other claims

which had not yet been admitted. After allowing £4 for pre-

ferential claims, the assets were estimated to realise £686, or a

deficiency of £1.212. It was reported that the company was

formed in November, 1919, with a nominal capital of £3,utO. The

issued capital was £1,3C0, which was fully paid. The loss on the

profit and loss account for the three aououuting periods totalled

£1,511. It was pointed out that being a comparatively new
concern, the company had to purchase its initial stock and equip-

ment at the highest prices. As a result it was now suffering

owing to the ex optional conditions of the market. The bai k had

been guaranterd by the directors. A resolution was passed con-

firming the voluntary liquidation of the compa y, with Mr.

Hammond as the liquidator and it was sugjested that he should

realise the estate either by private treaty or public auction.

AMiLOAMATED Electrical Works, Ltd.— Winriing up volun-

tarily ; liquidaior, Mr. J. L. M»hon, Windsor Haute, Kings-

way, W.ci Meeting of creditors called for May Slat, at

Winchester House. E.G.
;
partioulars of claims, &c., should be sent

to the liquidator by June 18th.

R B. HiND & Co , Lid.— Meeting of creditors June 2ad, at 175,

Lavender Hill, London, 8 W. 1 1. Liquidator, Mr. P. J. Hooper

Gkondal Kjklun Co. C1917), Ltd.— Meeting of creditors

June 1st, at 20, Abchurch Lane, EC. Particulars of debts, &o., to

be sent to the liquidator, Mr. F. W. Paddon, by June 18th.

Dissolution o( Partnership;—Allpobt & Davies,

motor, electrical, and agricultural engineers, Underhill Street.

Bridgnorth. Messrs. J. H. Allport and H. Davies have dissolved

partnership.

Trade Announcements.

—

Messrs. Maurice & Coward,
of 139, Oxford Street, W. 1, have been appointed sole telling agents

for Me^er8. Townshends, Ltd., heatiug and cooking appliance

manufacturers, Ernest Street, Birmingham, and have an extensive

raiigf) of samples on view at their showrooms in London.

The Electrical Specialities Co., Ltd., of 21, Woodstock

Street, London, W. 1, now have the telephone installed at their

London office :
" Mayfair 5603." Their London telegraphic address

has been changed to " Dunspecos, Wesdo."

Mr. Louis H Euleu has been appointed ioint managing
director of the Saxonia Elleotrioal Wire Co., Ltd., Greenwich,

manufacturers of flexible wires aid cables. Mr. Francis S.

Thomas, the founder of the company, still continues chairman and
managing director.

The Sterling Telephone and Electric Co., Ltd., 210-212,

Tottenham Court Road, W. 1, inform us that they have commenced
the manufacture of electric lamps and horns for motor oars on
mass- production lines.

By arrangement with United Water Softeners, Ltd., Mr. J. J.

Lassen has taken over the met>-r department of that company, and
has formed it into a separate concern under the style of the

Lassen Meter and Enoineekino Co., Holders Hill House,

flendon, London, N.W. 4. which is specialising in the manufacture
of the Rheograph water-flow recorder and Lasaen patent tipper

meter for boiler installations.

Mr. T. Ackrotd, electrical engineer and contractDr, has opened
business at Unicorn Passage, Burslingate, Bradford.

Cataloguesand Lists.

—

Mr. Albert Morgan, A.M.I.E.E.,
138, Gower Street, W.C. 1.—Two illustrated leaflets dealing respect-

ively with wall cranes and lift and crane controllers.

Messrs. J. W. Flower & Co., Eclipse Works, Wimborne.—Two
well-Ulustrated publications describing "Eclipse " eleotro-hydraulio

portable cranes.

Messrs. Maurice & Coward, 139, Oxford Street, W. 1.—An
illustrated and priced ' catalogue of " Calor " electric cooking and

heating appliances, including toasters, kettles, hot-plates, irons,

&c., manufactured by Messrs. Townshend's, Ltd., of Birmingham.

Messrs. Siemens Brothers & Co., Ltd., Caxton House,
Westminster, S.W. 1.—A set of four catalogues of artistic produc-
tion. No. 600 is a volume dealing with primary cells and batteries,

dry and fluid. The illustrations are very <Jlear, and the details

presented are sufficient to give the reader a correct idea of tL? article

described. Many types and forms of cells are dta't with, including
Leclan :h^' with central z'ncs, agglomerate six-rod type, and
"sacs" form; Daniell cells of the oriiinal pattern, Minotto
pattern. Meidinger or " balloon " form, Callaud type, and numeri u«

othjr designs
; and a'so Buasen and bichromate cells and ac:ei-

oriea and materials for all types. Catalogue No. 531 A deals with
Leclancthu fluid cells and batteries, and is equally clear as regards

illustrations and details. No. 531 B is devoted to various forma of

Leclanche cell and dry bitteries, and includes cycle and motor-
cycle lighting sets. No. 537 is a catalogue of many types of dry
cells and bitteries, including "inert " cells.

Mr. J. W. Barnard, 4, Great Winchester Street, EO. 2.—Leaflet
advertising accumulators, electromedical appliauoei, Xray
apparatus. k,<i., as well as an accumulator repair service.

Messrs. Hbrbbet Morris, Ltd., Loughborough, L'ioestershire.

—Book 90, a catalogue giving illustrations and prices of worm and
Bpur-gear pulley blocks, electric hoist blocks, triple-gear pulley

blck", travelling trolleys, &e.

Messrs. Rich & Bundy. 13, New Road, Ponders End, N.—An
lUustrat-^d list giving details and prices of " Hot-Spjt " electric

fires, grill stoves, irons, table stoves, kettles, immersion heaters, &o.

The General Electric Co., Ltd , Magnet House, Kingsway,
W C. 2.—Leaflet F. 2,481, giving illustrations, prices, and a des-

cription of the Haydn T. Harrison system of directive street

lighting.—Leaflet No F. 2 451, an illuitrated and priced folder of

pendants for semi-indireot lighting with gasfilled lamps.

The Relat Automvtic Telephone Co,, Ltd,, Marconi House,
Strand, W.C, 2.—A well-produced illustrated brochure dealing with
the relay automatic telephone system. The desoription sets out

very clearly the simplijity of operation and other advantages of

the system.
The Sun Electrical Co., Ltd,, 118 and 120, Charing Cross

Road. W.C. 2.—Five illustrated pamphlets dealing with the
" A.B.C." electrical " laundress," together with a list of prices of

the machine and its accessories.

Messrs. Newton & Wright, Ltd., 471-473, Hornsey Road,

N. 19 —An iilustrited and priced leaflet describing a new radio-

Bcopio couch for X ray treatment and examination.

Medww's Safety Lift Co . Ltd., 1 and 2, Bucklersbury, E 0. 4.

— A splendid examp'e of publicity matter illustrating a large

number of el. ctric and hydraulic lifts installed for various pur-

poses. The pictures show lifts of excellent workmanship and taste.

Controllers are also illustrated and described.

Swedish General Electric. Ltd., 5, Chancery Lane, W.C. 2.

—

Three illmtra'ed price lists:—No. 41, stock list of d.o. and
single-phase motors and d.c. drills; No. 41a, stock list of two-

and three pha'e motors, sing e phase commutator motors, trans-

formers, &o, ; No. 4 If, a leaflet dealing with "Century" electric

fans.

Messrs. T. Shepherd & Co,, 4, Charles Street, Hatton Garden,

B.C. 1.—An illustratel catalogue giving full details and trade

prices of Bergmanu'g d.o. and a.o. motors, ranging from ^ to

93 h.p.

Sterling Telephone and Electric Co., Ltd., 210-212, Tot-

tenham Court Road, W. 1.—Publication No. 297, describing, with

illustrations, ships' navigation light indicators for d.c. circuits.

Items, which a e priced, include fuseboards and alarm bells. Also

Publioa'ion No. 300, dealing with "Sterling" electric lamps and

horns for motor-cars. Illustrated and priced.

Messrs. Gent & Co., Ltd., Faraiay Works, Leicester.—

Folder 6i, giving iliustrated and pricid details of " Regent"

industrial telephones of various patterns.

Twiss Engineering and Electric Transmission, Ltd., 62

and 63, Queen Street, E 0. 4.—List T L 3, illustrating and describing

Twisa BolderlesB cable connections.

Catalogues Wanted.

—

Messrs. KissoN & Spark,

electroal engineers, ki., Victoria Square, Felling-on-Tyne, desire to

receive catalojues.

Lead.

—

Messrs. James Forster & Co., repDrting on

May 2Ut, said :—"The London Metal Exchange has had an active

week in all metals, the sentiment being ' bullish,' on the belief

that stocks in consumers' hands are low, and that with the es)d of the

miners' strike material will be wanted. In lead this is undoubtedly

the case, as for a long time past consumers have bought from hand

to mouth."

Plant for Perth.— Quoting a local newspaper report, a

correspondent says :

—" Mr. J. Lambert, Corpiration electrical engi-

neer, Perth, has been the means of saving £10,000 in the purchase

of new generating plant by advising the committee to go outside

the trade ring for their purchases."

Wages, &a., in Cz^cho-Slovakia.—Owing to the reduction

of hours from iS to 32 per week and a reduction cf wages by 10 per

cent,, 20,000 workmen in the metallurgical industry struck work

on May 2 }t,h.—Ileuter'i Trade Serrice (Prague).



Vol. 88. No. 2,270, M*T 27, 1921.J THE ELECTRICAL REVIEW. 681

Book Notices.^" Transactions and Year-Book " of the

University of Toronto Engineering Society. April, 1921. Pp. 176.

Published by the Society.—In addition to i's being a chronicle of

social and athletic events, this pablicntion includes a number of

Interesting papers dealing with many branches of engineering.

Papers on " Switchboards " and "Power Plant Instruments and
Meters " are reproduced.
'The Bulletin of the Hydro-Electric Power Commission of

Ontario." Vol. VIII, No. 1. Januay Fobrnary, 1921.—This
number contains a detailed description of the Nipigon development,

the first stage of which is nearing completion. It is illustrated by
many clear photographs. The " Lincoln " graphic demand meter
is described, and notes on " Safety first " are i Iso included.

"The English Electric Journal." Vol. I, No. 6. April, 1921.

.London : The English Electric Co., Ltd. Price Is.—This number
of the journal deals with the dirrctors' annual report, and includes

articles on "Electric Winders," by J. Kirkwood, B.Sc ; "The
Modem Steam Condenser," by E. R Briggs, M.Inst.C.E. ; and
" Electric Locomotives for Industrial Purposes."

"The Mining Electrical Engineer." Vol. I, No. 8, May, 1921.

Manchester : Association of Mining Electrical Engineers. Price

Is. net.^The papers reproduced in this issue include :
—

" Coal

Cutting by Machinery," ly George Mullin ;
" The Installation of

Electric Plant Underground," by James Keir ;
" The Charact ristics

of the Multi-speed Induction Motor," by F. Greedy ; and " Modern
Steam Condensing Plant," by J. McGhee

" Power Factor Correction." By A. E. Clayton. Pp. xii + 108,

36 figs. London : Sic I. Pitman & Sods. Price 2s. 6d. net.
" Heat Transmission by Rad'ation, Conduction and Convection."

By B. Rojdi. Pp. viii + 23'*. 103 figs., 27 tables, price 2l8,
;

" Heat Transmission In Boilers, Condensers, and Evaporators." By
R. Royds. Pp viii + 302 IS-i figs., 43 tables

;
price 21s. ;

"The
Measuremnnt of bteady and Fluctuating Temperatures." By R.

Royds. Pp. xii + 162, ^2 figs, 4 tabl s, price 169. London:
Constable & Co., Ltd.

" Science Abstracts, A and B," Vol. XXIV, Part 4 April 30th,

No. 280. Price 28. 6d. each net. london : E. and F. N. Hpon, Ltd.
" Procredingi of the Physical Society." Vol. XXXIII, Part 3.

April 15th. London : Flettway Press, Ltd. Price 6s. net.

Glasgow Electricians Rtsntne Work.—In accordance

with a decision of a mass meeting of the Cl'dH district memb-rs of

the Electrical Trades Union, h-!ld on May 12th, the men resumed
work on May 23rd. The total number of electricians on strike in

the Gla'igow district was 900. The maj r ty of these, who weie
emp'ojed mainly in the house building trade, had been idle for 11

weeks. The shipbuilding section had been idle for two weeks.

Apart from the shipyards, the dispute arose though the Employers'

Association giving notice of a reduction of 3d. per hour in wages,

which would have made the wages 2s. per hour as from the first

week in March.

Postal Rates Raised Again.—The trade of the couctry

li to be saddled with yet one more burden. When will the last

increafe in business experses ba recorded 1 The Postmaster-

General announced on Tuesday that in order to meet the deficit on
the Post Office Services, postal rates will be raised »s from Monday,
June 13th.

The Homf postcard rate which used to be Jd ,
and ia now Id., will

become Ijd. Printed papers up to 1 oz. will be advanced from Jd.

to ld», with id. for each additional 2 oz. Registered letters will

be 3d. in place of 2d.

Foreign postage ria-s from 2id. to 3d. for letters, and from Id. to

lid. for postcards. Printed papers will be Id. for every 2 oz.,

instead of id., and commercial papers will be Id. for 2 oz., instead

of id., and the minimum will be 3d. Samples will be 2 oz. Id.

(instead of id.) with a minimum of 2d.

Letters for the British Empire and U.S.A. will remain at 2d. for

the first oz , but lid. (instead of Id.) will be charged for each

additional oz.

Mannfactnrlng la Holland. — The report of the

Algemeene Nederlandsche Electricite'ts Maatschappij (late

Groeneveld, Ruempol & Co.), of Amsterdam, states that although

the turnover at the beginning of 1920 took an upward course, the

company suffered from the general depression and the continued

fall in the market, thus rendering it necessary for estimates to be

based upon the prices of that day in order to be still ab'e to

compete. The value of the turnover amounted to 2 50U,UOO florins,

and the orders on hand at the eh se of the year reached

1,000,000 fl)rins, which has now increased to 1,400,0(10 fljrins. It

was necessary to raise a 7 per cent, loan for 600,000 florins in order

to p-ovide for the completion of the new factory and warehruse,

which were now being brought into use. The sum of /i27 000
fljrins has been written off for depreciation, as against 21,900 florins

in 1919, and 516,000 fl)rins of the former applies to stocks on
which nothing was written off in the pievioui year. The fini.1

result of the year has been a less of 1.48o florins, this compsriEg
with a distibution at the rate of 12 per cent, on share capital of

l,6OJ,C0o fl.rirs in 1919.

New Zealand Castoms Tariff.—In FeVuary last Sir W.
Peter Rylands, on behalf of the 18 000 Br.tih manufacturers in

the Federation of Rritifh Industrits, addressed a letter to the
Prime Minister of New Zealand, requestiudr that, in the proposed
revision of the i ustoma Tariff, Brit sh goods inported into New
Zealand should be accorded a continuance of the preferentinl treat-

ment at present in op ration. The Rt. Hon. W. F. Ma fey h: s row
replied from Wellington, giving the assurance that, when the new
tariff is being framed, the interests of British indmtriei 'will

Dot be overlooked,

The British Engineers' Association.—The annual general
meeting ot this Association took place at 32, Victoria Street,
Londo.T, 8.VV.1, on 'Ihursday, Alay 12th. At a meetmg ot the
Council of the Association tUat luUowed, Mr. Nevile Uwynne,
late chauman of the ii.\ecutive Uommittee, was elected i're-

sident of the Associatiuu, in place ol the retu'ing ir'resident.

Colonel U. C. Armstrong, D.S.U., who had occupied the posi-

tion of President for three years, and to whom a very hearty
vote of thanks was accorded. Mr. K. W. i'etter was elected
chairman of the Executive Committee in succession to Mr.
Neviie Gwynne.

Demand for Power in China.— After approximately nine
mouLus (ji quiescence, sigus are not wautmg ol a revival in
tne uemanQ lor power piunt in Chma. irom the miauie of

lyiy tu me summer ot ibM, sa>s tue i\urtk Liuna Unuu .sews,
a great numuer oi oruers lor power plant tor ail purposes were
placed—Xor cotton and Hour mius, siiK mills, tramways and
eieccrio light wurKs. ihe suutu uf Uhma was nut especially

active, ana the further cities m the west showed lew signs of

industrial awakening. Ohangsha was sligutly mteresied m
cotton mul macumery, but, generally speaKmg, tne wealthier
communities DeyouU Hauiiuvv cununeu tUeu' enterprises to

eieciric and tramway unuertaliuigs. in the nortn, enterprise
was very pronuunceU, tor mstance, in ismgtao and especially

lientsm, wmie Manchuria, particularly i^airen and narum,
oruered mucn macnmery. in common with other articles of

commerce, macnmery lelt the slump m exchange badiy, and
consequently it was nut surpnsmg to hud that uruers lell

away aunost completely duriug the last six munths ut iy'.^0.

Kince tlien, however, a ratner diUereut sentiment has dis-

played Itself, and both in tne north and here a distinct in-

quuy has again been seen lur puwer piant lur pracucaiiy all

pui'posea. Mure conhdeuce in the tutuie is visiuie in the
nortu, and seemg the large pruUts which uther industrial con-
cerns are maliing, the Luiuese are prepared to invest larger

sums in sucn undertakings, in the meantime a considerable

ainudnt ut the power machinery is cummg lurward, aituougti

labour conditions, buth m li.m'upe and America, have delayed
deliveries to quite a cunsiderabie extent. With relerence to

the machinery urdered during the twelve munths between
lyiy and iy::U, it is highly satisfactory to knuw that wen over
75 per cent, of the buiier plant was ot iiritish manufacture.
In tnis line of engmeermg the buited Kmgdum has always
been pre-emment, a fact which is fully appreciated by the

Chinese, so much so that even to-day m quotmg lor power
requuemeuts, (Jerman agents are still looking to Great britam
to a considerable extent lor builers. 'ihe contracts for boilers

have in sume instances been very large. In additiun, Great
Britain took an ample share in orders for other machmery,
and besides cotton and other nulls, contracts for tramway and
electric light mstallations have been placed with British tinns.
—Heuter's Trade Hervice (Shanghai).

The Coal Dispute.—The substitution, cr partial substi-

tution of Oil bm'ners for coal firing apparatus in power stations

proceeds in all parts of the country, tstunates of the cost

of substitution show w'ide variations, ior mstance, the cost

of convertmg a boiler as an experiment at Aberdeen was
recently given as £'60. At Dundee the cost of conversion,

accordmg to the engmeer's estimate, would be from £'2,000

to £2.600. The number of boilers is not stated, but upon the

same basis as the Aberdeen hgure this sum would cover the

expenditure upon till builers. 'ihe estimated cost of conversion

at Swansea is £i,UUO; the capacity ot the Swansea station is

about half that of the Dundee undertaking.

A pecuhar kind of reserve is being utUised at Bradford.

Over i''iU,UUO worth of small coal lay in the filter beds at the

Corporation sewage worKs, where it served as a filtration

medium. The quahty of this coal was found to be practically

unimpaired, and the greater part of the 14,0UO tons has now
been removed to supply the electricity and gas works.

Despite the " embargo " placed upon the importation of

foreign coal by the National Ij'ederation of Transport Workers,
supplies are coming in at a fairly rapid rate, although the

cost has in many cases been increased by delay in oft-loadmg

at the ports. Nevertheless, the Federation officials declare

themselves satisfied with the results of their restrictions.

The strike at the L.C.C.'s Greenwich station continues, but

the substitute labour has kept the London tramways running.

Seeing that their action was having little effect the trade

unions concerned, induced the United Vehicle Workers' Union
to ballot upon the question of withdrawing drivers and con-

ductors from cars kept running by power supplied by means
of " blackleg " labour. The result was an emphatic voie

against the course suggested.

Further restrictions upon the use of electricity have neces-

sarily been imposed. In Birmingham low-pressure supplies

have been cut off between the hours or two and seven p.m.,

and it is significant, in view of the oft-repeated assertion that

this has become a plearure-loving country, that the oiius will

fall most heavily upon f le proprietors of theatres and kiuemas.

The " live " registers of the Employment Exchanges show

an ever-increasing gro-./th of unemployment. The Morning

Post quotes figures showing that during the week ended May
13th, 63.600 persons were added to, the total, mnking it

1.990.700. Persons on reduced wages owing to curtailment

of working hours numbered 1,129,400.
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Cape Town Contractors.—A deputation representing the

Electrical Contractxjra' Association, the Electrical Trades Union,
and the Bailding Trades recently waited upon the Administrator
for the purpose of supporting the proposed Ordinance for the

reeistration of electrical contrantors and the licensing of wiremen.
The deputation was well received by His Excellency, and informed
that the Ordinance was beinpr put forward immediately.

Wire Prodnction in Russia.—Work in connection with

the electrification of the Northern railways of Russia has produced

a grreat demand for small pauge wire, the reserves of which are

remarkably small in Russia at the moment. In order to increase

the supply, the cable factory of Petrograd has been re equipped and
started to work. This factory can produce 270 poods of wire
per day.

Sommer Sports.—The Social and Athletic Club of

Electrical Installations, Ltd., opened their cricket season on
Saturday, May 7th, at their grounds at Perivale. Middlesex. They
were successful both on that date and on May 14th. Last Saturday,

21st inst , they were playine: a match against the General Electric

Co., Ltd., Athletic Club.

Oil Fnel.— Messrs. Johnson & Phillips, Ltd., Charlton,

S.E. 7. advise us that they have now converted their boiler plant to

burn oil instead of coal. They have ample stocks of raw material,

and will, therefore, be able to continue full supplies to their

customers of all their products (cable switchgear, transformers,

inatrnments, &c.), no matter how long the coal stoppage may last.

Ericsson Losses in Russia.—An Exchange telegraph

dippatch from Copenhagen credits the Gothenburg Ha.ndehtidning
with stating that the L. M. Ericsson Co., the Swedish manu-
facturers of telephone apparatus, is considering the desirability of

writing off about 50,000,000 kroner in respect of losses in three

associated companies in Russia. The share capital of the Ericsson

Co. is 7.3,260,000 kroner, and it has a reserve of 9,820,000 kroner.

Trade Conditions in Anstraiasia.—Although merchants
do not expect an early improvement in turnover, a more cheerful

feeling prevails in trading circles. The tone on the Stock Exchange
is also brighter. Similar reports are to hand from Sydney. The
local metal market is quiet. Goods from overseas are arriving

more rapidly than they can be absorbed. Business is quieter in

New Zealand, and there is a continuance of heavy importations.

The building trade is picking up. Hardware prices have dropped.
American plain wire is quoted at £30 per ton, but an improvement
in demand is setting in. Thers are indications that the Japanese
trade boom in New Zealand has definitely ended.
The banks are maintaining credit restrictions. Merchants

anticipate that business will improve after June. The financial

stringency is very real. Reports from Auckland show active

trade in necessities with numerous reductions in price.

—

Reuter's
Trade Service (Melbourne).

Tile " Paragon " Super>Dlesei Engine. — Captain
Wm. P. Durtnall, the inventor of the above new engine, informs
us that he has made manufacturing arrangements with one of the
largest Diesel engine manufacturers in Europe to make these
engines for general industrial purposes. It is stated that this

engine is lighter, cheaper, and has a higher thermal efficiency than
the ordinary Diesel type ; it is of the multi-cylinder type, and has
no flywheel. The exhaust temperature and pressure are very much
lower, and the engine may be installed in situations where the
ordinary engines are barred. The engines will be placed on the
British market by the Piggott Electrical Co., Ltd., of 24, New Bridge
Street, London, E.C. 4.

E.D.A. Activities.—E.D.A. 160, just issued by the
Electrical Development Association, Hampden House, Kingsway,
W.C. 2, is a card entitled 'Seed Time." This reprfsents the
Association as sowing the seed of electrical progress, the results of
which will be a rich harvest for industry. It points oat that the
greater the support given by manufacturers, the greater will be
the outcome in the future. Apathy only results in " weeds and
tares."

We have also received a publication, " Electricity on the Farm,"
by Mr. R. Borlase Matthews, A.M.I C.E, M.I.E.E. (E.D.A. 161).
This deals wii h such questions as cost and efficiency. The number
of applisations electricity can find in farming is legion ; Mr.
Matthews gives a long list of them. The concluding remarks
answer the questions regarding the way to obtain a supply of
electricity—if there is an undertaking operating in the neigh-
bourhood.

Inquiries.—The name and address of the manufacturers
of " A.R.A.R," electric lamps (presumably Dutch) are required.
The correct address is required of a firm in London and Birming-

ham whose initials are O. G. & Co., and who are makers of
vibrators, kc.

Copper.—The Wallaroo copper miners have agreed to a
temporary reduction of wages and it is now hoped that the mines
will reopen ahoitlj. - Heater's Trade Service (Wallaroo, S.A.,
May 2Ld).

Hungary,—The first calcium carbide factory in Hungary
has juit been started by the Ungarische Allgem>-ine Kohlenbergbau
Gesellsohaft at their power station at Tatabanya in Fellto Galla.
The factory is equipped with a 700kVA single-phase furnace, to
yield 80 wagons of carbide yearly. Three men working 10 hours a
day, and four working eight-hour shifts, suffice to man the factory.
The output it is estimated will cover one-fouith of Hungary's
total oonaumption of carbide.

International Exiiibition at Lima.—In connection with

the International Centenary Exhibition to be held at Lima, in July,

the Peruvian Government has informed the Consul-General for Peru
that manufacturers' goods, including machinery, &c , intended for

exhibition purposes will be admitted free of Oustozna duties and
Consular fees.

—

Renter's Trade Service,

German Exports Indemnity.- Renter's correspondent in

Berlin says it was officially announced that the German Govern-
ment had decided to indemnify exporters in paper marks for the

levy imposed by the Entente States on German exports.

Engineering Wages.—A deputation of representatives of

the Amalgamated Engineering Union and the National Frderation
of Engmeering Trades attended at the Ministry of Labour, on
May 2uth, to state their case for a Court of Inquiry under Part 2

of the Industrial Courts Act into the employeis' demand for a
reduction of wages, affecting about one million skilled and semi-
skilled workmen. The deputation was received by Sir David
Shackleton.

Ciiina.—A new electric company has recently been
established in Shelwei, a salt centre in Yangchow. All depart-

ments were to start work on March 20th, 1921.

International Exhibition at Belgrade.—The Joumil of

the Boyal Society of Arts states that an international exhibition

will be opened at Belgrade in Jane, under the auspices of the
Museum of Industry and Commerce of that city. The Serbian
Government has placed at the disposal of the promoters an area of

20,000 sq. metres (about five acres), and the necessary work is in

progress.

Swedish Telephone Manufacturing.-The fusion of the

L. M. Ericsson Telephone Co. and the H T. Cedergren Telephone
Manufacturing Co. has now been effected. One share in the
Cedergren Co. will equal 10 shares in the Ericsson concern, or

Kr. 500. The fusion will be reckoned as from January Ist, 1921.

—

Renter s Trade Service (Stockholm, May 22nd).

Revision of Spanish Customs Tariff.—A totally new
scale of Customs duties is in force in Spain from 2Ut inst. The
old regulations have been revised in every tariff, the new ones
including considerable increases over those now revoked. Although
the new tariffs are already in force, there are excepted from its

regulations, with regard to goods from Great Britain and the
British Empire, all merchandise with a bill of lading in which it is

stated that they left the country of origin before 21st inst., but

that document must be (/**' by the Spanish Consuls. Goods which
were awaiting release by the Customs Houses on 21st inst., and
those in bond which are to be declared for consumption within
seven days from the day on which the new Customs duties came
into force, are also excepted from the new regulations. It is

advisable for every British firm dealing with Spain to consult with
the Spanish Chamber of Commerce (40, Trinity Square, E.G. 3),

about the amount of the duties, which in some particular oases are

lower than in the preceding tariffs.

—

Renter's Trade Service.

Copper and Lead Prices.-Messrs. F. Smith & Co.
report May 24th :—Copper (electrolytic bars), £77, £4 increase

;

ditto sheets, no change ; ditto wire rods, £93, £4 increase
; ditto

he. wire, lUd., Vjd. increase; silicium bronze wire, Ig. 4d.,

id. increase.

Messrs. James k Shakespeare report May 24th:— Copper
bars (best selected), sheet and rod, £116, £2 increase ; Englith pig

lead, £25 5s.. 5s. increase on last week's quotation.

Coming Reduction in Petrol Ptices.— The Motor learns

on good authority that a considerable reduction in the price of

petrol is imminent, owing to the large stocks held in this country.

Imports have recently exceeded those of any previous period. The
reduction, it is thought, will probably be as much as Is. per

gallon, bringing the price to within the region of 2s. 6d.

Chinese-German Relations.—A treaty putting an end to

the state of war and re establishing diplomatic and commercial
relations betweeo China and Germany was signed, says the Daily
Mail, at Peking on May 20th.

Large Lamp Contract.—The Genehal Electric Co.,

Ltd., has received a half-yearly cootract for the supply of metal,

gasfiUed, and carbon-filament lamps to H.M. Office of Works. The
contract runs into many thousands of lamps.

U.S. Electric Motor Exports.—Exports of electric motors

from the United States in 1» 20 were valued at $13,420,076. In

1919 the total was $ lO 635,476. Canada was the largest buyer in

both years, taking 18 p-r cent, of the motir exports in 1920, and
15 per cent, in 1 9 1 9. Japan came second in both years, and England
third.

—

Renter's Trade Service (Washington).

Irish Railways and the Bill.-As Mr. J. W. Hill

pointed rut at the annual meeting of the Dublin and Lucan
Electric Railway Co., the plan adopted for the British railways

cannot meet Ireland's needs. It would simply mean that the

majority of the Irish lines would be compelled to close down before

the end of the year, '"he circumstances of individual concerns

must b3 considered, and all of them must receive fair treatment.

One great danger is that the Government may try to leave the

final settlement to the phantom Council of Ireland. Any
suggestinn to that effect must be resisted strenuously. The final

sett ement must not be delayed beyond the appointed day,

—

Irith

IHmes,
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The Electricians' Wages Dispnte.—The outcome of tha
Blackpool conference of the Electrical Trades Union, referred to in
onr last issue, wag the issue of instructions to the men on strike to
resume workat the reduced wages, pending the next meeting between
the employers and the E.T.U. Consequently work was resumed on
May 23rd, and we are informed that the meeting of the two sides
of the industry is to be held on May 3l8t. As a result of the
dispute, we learn that dissensions have arisen within the E.T,U.,
and that developments of a startling nature are on the way.

English Electric Shield.—Mr. John Sampson, C.B.E.,
one of the directors of the English Electric Co., Ltd., has oflfered a
shield for annual competition by physical training teams repre-
senting the various works of the company. Major the Marquis
de Bucy, Director Physical Training, War Oifioe, hag consented to
act as judge in the competition.

LIQHTINQ AND POWER NOTES.

Australia.

—

Perth.—The accounts of the Government's
electricity undertaking for the financial year 1919-20 show a total

revenue of £119,666, as compared with £102,774 in the previous
year. Working expenses amounted to £71,216 as against £58,652,
leaving a gross profit of £45,440 (£44,122). The net result was a

profit of £18,093.

Barnsley.

—

Cost of ELicrRiciTY.—In presenting the

annual report upon the electricity undertiking, the chairman of the

Electric ty Committee spoke of protests by consumers aerainst

charges twice those prevailing before the war. He reminded the
Council that coal was costing about 425 per cent, more, and wages
180 per cent., in addition to the increased cost of money. Having
dne regard to these facts, he considered it rather to be wondered at

that electricity was so cheap. They were enabled to sell at such a

price because of improved efficiency by which coal consumption
had been halved.

China.—RAIL^VAY Co. to ItJSTALL Eoectric Plant.—
The Tientsin-Pukow Railway Co, has decided to install an electric

plant at a coat of $900,010 at Pukow.

—

Renter's Trade Service

(Shanghai).

Coleralne.

—

Electric Lighting Scheme.—The Urban
Counciil has agri ed that the laying of the mains in connection with
the public electrio lighting scheme should be completed within six

months from September next. Messrs Curran Bros,, Belfast, the
chief contractors, hope to complete the whole of the electrical

installation in 10 months unless prevented or delayed by some
unforeseen circumstances.

Colwyn Bay.

—

Loans.—The Council is applying to the

Electricity Commissioners for sanction to borrow £25,000. This
will be lent to the North Wales Power Co. to defray the cost of

erecting transmission lines to Colwyn Bay from the Dolgarrog
station. Sanction is also being sought to the borrowing of

£48,348 for the provision of mains, sub-stations, &c.

Continental.

—

Russia.—The Electricity Bureau of the

Soviet Uovernment reports that there are at present in Russia,

including what are termed the autonomous territories. 643 electric&l

stations, of which 246 are in country districts. The scarcity of

fuel still presses on present and immediately prospective industry
in Russia ; so much go that it has been decided to close certain

power stations in Petrograd between May 5th and August 1 5th,

solely for the purpose of economising fuel. Advantage, however,
will be taken of this enforced idleness to have the stations com-
pletely overhauled and put into good running condition.

Greece.—The water resources of Greece have recently been the
subject of a detailed survey by a Swiss engineer, appointed by the
Government, with the object of their utilisation for the production
of ulectricity. According to the report presented, the waterfalls of
Western Micedonia are capable of yielding 350,OOJ h.p.. equal to a
yearly output of 120,0 )0,000 kWh. This energy would suffice for

the needs of the cities of Athens, Salonica. the Pineas. and the
Larissa railway. The cost of installation is reckoned at 180,100,000
drachmas. The use of water power would free Gretce from the
need to import coal, and would tend vastly to develop the native
industries.

Fbance.—The central station of the Societe de I'Electricit^ de
Valencieanes-Anzin, which was seriously damaged during the war,
has been completely reconstructed, and ig now in full working
order.

Electric steelworkg and furnaces, over 100 ft. long, were oarried
away by a formidable landslide of rooks at Allevard. Isere, recently.
The damage reaches several million francs.

—

Ereiiing Standard.

Derby.

—

Cause of Fire.—Later repirts concerning the
fire which broke out at the power station on May 13;h(ELE0TKlCAL
Review, May 20t,h), indioite that it was due to the bursting of an
oil-coole'i transformer which had been in service for 12 yea's.
Many cables and a s *itchboard were damaged, and the repla^emsnt
a:id lepair of these ocjupied a great deal of time.

Dundee.—Oil Fuel.—At a meeting of the Electricity
Committee on May 17th. the question of us'ng oil fuel at the power
station was d'scussed. The engineer said that at present prices,
and estimating that 70 tons of oil could do the work of 100 tons of

coal, the coat would be respectively £490 and £300 for thoge
quantities. The cost of fitting oil burners would be between
£2,000 and £2,500. In the circumstances it was decided not to
proceed further, as considerable expense, which would have to be
met by higher charges, had already been occagioned by the coal
digpute.

Edinburgh,

—

New Sub-station.—A new electric sub-
station ig to be constructei at Cause wayside from plans prepared
by Sir Alexander B. W. Kennedy.

Electricity District.— Mid-Lancashire.—The Elec-
tricity Commissioners give notice that the time within which
objections and representations may be made, and schemes aub-
micted, in connection with the above named district has again been
extended from the last day of this mouth until July 30th, 1921.

Glasgow.

—

Dalmarnock Station.—On May 11th an
additional 18,750 kW Metropolitan-Vickers turbo-generator set was
put into operation at the Dalmarnock station. Since the station

was started, many eaonomies have been effected in the generation
of electricity. In the older stations the average coal consumption
per kW-hour generated was 3'42 lb. ; at Dalmarnock this figure

has been reduced to r71 lb. In this way it is estimated that a
saving of £62.784 has been made. In addition to the economy in

fuel consumption, charges for coal and ash-handling, and wages
have been reduced considerably.

At the Port Dnndaa station oil fuel burners have been installed

on one or two boilers, and an extension of the system is being
considered,

Grampian Scheme.

—

Postponement.—The Grampian
electricity supply scheme is to be held over, the promoters having
decided not to proceed with the Bill this year.

Hamilton (N.B).—Extensions.—The Electric Lighting
Committee is Cirrying out extensions consisting of new cables and
pillars, costing £6,000.

Heme Bay.

—

Revocation of Order The Ministry of

Transport has revoked the Heme Bay Gas and Electricity Order,

1913. Similar action has been taken with regard to the Mid-Snssex
Electrio Lighting Order, 1913.

Heywood.

—

Year's Working.—The past year's working
of the electricity undertaking of the Corporation has resulted in a

profit of £829, In the previous year the profit was £841.

Hall.— Extension of Supply.—In connection with
the arrangament under which the Corporation is to supply elec-

tricity to Hessle, the City Electricity Committee has acceded to a

request to light those streets in which electric mains are laid, and
to charge no more than the current rate for gas.

Ipswich.

—

Loan.—After a long discussion at a recent

meeting of the Town Council, the Electricity Committee was given

permission to apply for sanction t; borrow £20,000 for mains
extensions, £5,000 for consumers' services, an.l £5,000 for

meters, &c.

Kilmarnock.

—

Extension of Area The Corporation

is applying to the EUeclricity Commissioners for permission to

extend its arei for the supply of electricity. The new area

includes the important burghs of Ardrossan, Saltcoats, and
KUwinning.

Leicester.

—

Protest Against Restrictions.—A corres-

prmdent, signing himself " Manufacturer," writes to the Leicester

Mail protesting against the restrictiong which have been imposed
upon the use nf electricity for power purposes, while gas has been

exempted. He says :

—
" Many progressive manufacturing firms

have discarded gas and replaced it by electricity—a cleaner and
healthier method of working. Why these firms and their work-
people should be penalised by the change when bath gas and elec-

tricity are supplied by the same authorities, is a question that at

this time many are asking, and one that requires some explanation

and readjustment."

Leith.

—

Electrical Pumps for Dock.—The Prince

of Wales's Dry Dock will be out of service for the next six or eight

weeks, as the steam pumps are being replaced by electric pumps,
which are to be operated by power supplied from the Commissioners'

own power station. The cost wUl be approximately £4,000.

—

Scotsman.

London.

—

St. Pancras.—The chief electrical engineer

ha<i recommended the installation of a number of mercury-vapour
rectifiers. It is proposed to obtain them from Switzerland, and the

engineer and the chairman of the Electricity Committee are to

vi«t Baden for the purpose of inspecting rectifying plant in

operation.

Battersea.—The Electricity Committee recommends the pro-

vision of an additional '5 sj in concentric feeder to cope with the

injrea«i"g supply of electricity to the north-western part of the

area. The estimated cost of the cable is £ 1 126,

Hammersmith.—The Borough Council is recommended to apply

for sanction tn borrow £?,500 part cost of laying a du ilicate mnin
between the Hammersmith and Fulham generating stations under

the Battersea-Fulham-Hammersmith linking-up scheme.

Stoke Newinoton,—The Electric Lighting Committee reports

the receipt of sanction to borrow £9,934 for the extension of mains
and aervicea.



t84 THE ELECTRICAL REVIEW. [voi. 88. No. 2,270, mat 27, issi. I

Mytholmroyd.—Electricity Supply.—The Council has
decided that it cannot at present approve of a draft agreement
with the Yorkshire Electric Power Co. for the lightiD^ of public
lamps. It was decided to support the application by the Elec-

trical Distribution of Yorkshire, Ltd., for a special order authorisinff
that company to supply electricity within the Mytholmroyd urban
area, on the understanding that Caldene Avenue was included in

the area of supply ; that the charges were reasonable in comparison
with other districts ; and that supply would be given as early as

possible (a verbal assurance of a supply in August having been
given).

Newcastle (Staffs.).—Year's Working.—The accounts
of the electricity un.dertaking for the year ended March 31st last

show a total income of £20,817, as against £16 810 in the previous
year. Working expenses amounted to £15,981, as compared with
£11,992, leaving a gross profit of £4,833 (£1,818). After payment
of income-tax, interest charges, >tc., the net result was a credit

balance of £1,365, from which a deficit of £864 brought forward
was deducted.

Rathmines (Dublin).— Strike.—The electricity supply
remains suspended, owing to a strike of Council employes on a
question of working hours.

Reading.— J'0\v-(;rade Foel.—The Reading Pllectric

Supply Co., Ltd., has issued a notice to consumers stating that
the poor quality of the low-grade refuse coal being supplied
may necessitate temporary suspension of supply. In this event
consumers are asked to make sure that all switches are immediately
switched off.

Salford.-New Generating Set.— On May 9th, the
Mayor, members of the Council, iind many leading citizens visited

the Frederick Road works to inspect the new 5,000 kW turbo-
alternator supplied by the Metropolitan-Vickers Electrical Co., Ltd.
The Mayor started up the set, and afterwards presided at a dinner
at the Town Hall, when Alderman Worsley, in a speech, described
the wonderful progress of the electricity department. The new
set is designed to run at a speed of 3,000 r.p.m., and gives a three-
phase, 50-cycle supply at 6,600 V. The steam consumption varies
from 12-76 to 1392 lb. per kWh, at full and half loads respectively.
The rated power of 5,000 kW is given at 8 p.f.

Sonth Africa.—Durban.—The accounts of the electricity

undertaking for the year ended July S'.st, 1920, show a gross profit

of £65,399.

Sonthampton.— Extensions.— At a meeting of the
Corporation on May 18th, the Electricity Committee recommended
the acceptance of a tender for the construction of boiler founda-
tions, &c,, at the electricity works at a cost of £14,570, subject to
the sanctioning of a loan of this amount by the Electricity Com-
missioners. Negotiations are to be entered into with the Eastleigh
and Bishopstoke Urban District Council which requires a supply of
electricity from Southampton as an alternative to setting up
works of its own. The Pirelli-Geteral Cable Co., Ltd., is establishing
a factory at Eastleigh.

Swansea.— Oil Fuel.—At a meeting of the Electricity
Committee the borough electrical engineer reported at length upon
the question of utilising oil fuel at the electricity station in an
auxiliary capacity to coal. He was authorised to make inquiries
as to the working of similar plant elsewhere.

United States.—Power Company Statistics.—In an
interesting article upon the American and Canadian electricity
undertakings during 1920, the Electrical World gives figures indi-
cating the magnitude and rapid growth of this important industry.
A list is given of 80 companies which had outputs (xceeding
100,000,000 kWh, and nine of these supplied more than
1,000,OCO,000 kWh each during the year. The Niagara Falls
Power Co. heads the list with an output of 2,328,326,064 kWh, and
the next in order is the Commonwealth Edieou Co. with
1,883,670,000 kWh. This last company also had the largest
simultaneous load— 478,820 kW.

TRAMWAY AND RAILWAY NOTES.

Australia.- Brisbane.—In connection with the proposed
purchase of the Brisbane tramways by the Government, Mr. J. S.
Badger, manager of the Brisbane Tramway Co., recently said that the
future of the tramways was very much in the hands of the Govern-
ment. He denied that the company was holding up the Govern-
ment for a high price. A figure much less than £3,000,000 had
been suggested as a basis of negotiation, but if the parties could
not agree about the price there was nothing to prevent the Govern-
ment going ahead and acquiring the undertaking at once.
Negotiations had not been broken oS nor had an extension of time
been granted the company.

—

Daily Telegraph (Sydney).

Bournemouth.—Year's Working.—The report of the
general manager of the Corpo ration tramways for the year ended
March 31st last, shows a total revenue of £196,833, compared with
£190,028 in the previous year. Working expenses amounted to

£152,044, aa against £114,271, leaving a gross profit of £44,789
(£76,757). After crediting bank interest and debiting loan charges
(which were heavy on account of the cost of reconstruction) and
taxes, the result was a net deficit of £14,808. The number of car-

miles run increased from 1,684,874 to 1,857,576, and the number of

passengers carried from 27,080,2.").', to 27,403,623.

Brazil.— Electric Locomotives.—The Raihmy Review
states that the first Baldwin-Wtstinghouee freight locomotive for

the Paulista Railway Co , in Brazil, has been completed and tested.

The passenger locomotives are now nearirg completion. These
locomotives are to be used in main line freight service on the

Paulista Railway, which is a broad gauge trunk line through the
mo%t prosperous and productive part of the State of Sao Paulo.

The freight locomotives for the Paulista Railway weigh 105 metric
tons, and have six driving axles, each equipptd with one 2H0-h.p.

d.o. motor, arranged for operation with two motors in series on
the 3,000- V line. They are designed to handle trailing loads up to

700 metric tons over a line having a maximum grade of approxi-
mately 2 per cent.

Continental.- France.—The Valenciennes section of the

Societc des Chemins de Fer Economiques du Nord, which was
seriously damaged during the war, has now been repaired, and
nearly the whole system is again in working order. The lines

cover a distance of about 38 miles, of which 22i miles have been
electrified, while arrangements are in hand for the electrification

of the remaining steam-operated portion.

Demerara. — Car Construction. — The Demerara
Electric Co., which operates a tramway service in and around
Georgetown, is now constructing its own cars in the Colony.
Native wood, for which British Guiina is famous, is used for the
purpose. Already 16 such cars have either been rebuilt or con-
struoted at the company's works.— Times Trade Supplement.

Edinburgh.

—

Tramway Electrification.—The Tram-
ways Committee has decided that the work of erecting the over-
head equipment for the electrification of the tramways is to be
done by the Council's own department.

E^SPt-

—

Cairo Strike Riots.— On May 18th, at

Shoubrah, a bomb was thrown at a volunteer tramwayman. Nine
persons, including three policemen, were injured. 'The incident
was the outcome of the resentment felt by the strikers against the
loyal workers and volunteers who are assisting in keeping the
public service running.

—

Morning Pod.

Falkirk. — Broken Trolley Wire. — An overhead
electric wire at Falkirk snapped and fell on the top of a
tramcar. One of the passengers, a nurte, was struck across
the face and badly burned, and a soldier, in order to get
clear of danger, jumped from the top of the car, fractur-
ing an arm and spraining an ankle. With great presence of
mind, a miner who was on the car rolled his handkerchief
tightly round his hand, and seizing the live wire, threw it over the
side of the oar.

—

Daili/ Telegraph.

Glasgow.—Ojl Fuel.—The Tramways Committee has
authorised the manager to have one of the boilers in Pinkston
power station altered as an experiment in connection with the
proposed introductioa of oil fuel.

Huddeisfleld.— Year's Working.—The accounts of the
tramway undertaking for the year ended March 31st last record a
total income of £275,407, as compared with £261,147 in the
previous year. Working expenses amounted to £242,033, as
against ,i;217,526, leaving a gross surplus of £33,374 (£43,620).
Loan interest, taxes, &o., totalled £34,135, making the net result

a deficit of £761 ; last year a net profit of £485 was made.

Leeds.— Restoration of Services.—As a result of the
adoption of oil fuel at the generating station, practically the full

tramway service ha? been restored on most routes, and on May 23rd
running was resumed—partly in full and partly restricted— on the
routes on which services hal been entirely suspended.

London.- OjL Fuel at L.C.C. Station.—Replying to

a question put to him at a recent meeting of the L C C , Mr.
Squires, chairman of the Highways Committee, said that hitherto

the use of oil fuel at the Council's Greenwich station had not been
considered an economic proposition. The coal dispute had altered

the perspective, and the installation of oil fuel burners was now
receiving careful consideration.

Bank Holiday Record.— In spite of the coal dispute, Whit
Monday proved to be a record day for the L C.C. tramways. It is

reported that about 2,000 000 passengers were carried, and fares

totalling £19,000 were paid.

Oldham.— Of FER of Purchase.—The directors of the

Oldham, Ashton, and Hyde Electric Tramwaye, Ltd., re;ort that an
offer to purchase the system for £125,000 has been received, and
they rec mmend acceptance by the shareholders. This has since

been agreed to.

S.uihport.—AccIDE^T.—An electric tram a r, which was
descending Eastbank Street Bridge, on Whit Monday, ran into a

cab, which was overturned. There were three passengers in the

latter, two ladies and a gentleman, but, fortunately, no one was
hurt.
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TELEGRAPH AND TELEPHONE NOTES.

Aostralia.

—

Telephone Service.—An application has

been made by Mr. J. Duncan, of 136, Danks Street, Albert Park,
Melbourne, for the patent rights for a device which he has invented
with a view cf savins' the time of subscribars to the telephone
system. It is claimed that when the device is attached to a tele-

phone it may be a'1 justed so as to automatically notify the Exchange
when the subscriber is out. By this means other people calling for

his number can be immediately rotified by the Exchange that the

enbacriber is absent, and they need not waste their time waiting for

replies to their calls.
' I must have £1,721,000 this year if the telephone service is to

*be put on a decent footing. There is no shortage of material now."
So said Mr. J. M. Crawford, State electrical engineer of the Postal

D( pattment, in giving evidence on March 21st, before the Federal
Public Works Committee. The department's engineer added that

d62,500 a year would be saved if workshops on modern lines were
constructed. A staff of 300 men engaged in the workshops turned
out work valued at £t.iO,OCO a year. Switches for Queensland were
made in New South Wales. Everything was in readiness for the

establishment of two new city exchanges. But work could not
proceed without approval, and had to remain in abeyance until

Parliament met. "Expenditure in my branch has dropped from
£620,0-0 to £250,000 a year, but still I am expected to maintain a

standard the same as that existing before the war." Mr. J. M.
Paxton, president of the Chamber of Commerce, urged the con-

struction of a Sydney- Brisbane trunk telephone line. It would, he

said, be a distinct gain to the commercial community and be exten-

sively used.

Greenland.— Meteorological Station.— Lieut.-Col.

B. Gold, assistant director of the Meteorological Office, reports that

it ha9 been decided to establish a wireless station in Greenland fo

daily weather reports. Another development expected in the near

future is the establishment of daily weather communications
between Britain and Canada.

Ireland. — Wireless Station Attacked. — Dublin
Castle reported that at midnight on May 16th fire was opened on
the wireless station and the naval wharf at Kingstown. Troops
returned the fire, and after an exchange of shots lasting half an
hour, during which reinforcements were landed from destroyers in

the harbour, the attackers were d'speraed.

Loxemburg.—Trunk Telephone Cable.—The installa-

tion of an armoured trunk telephone cable 22 miles long has
recently been completed between Luxemburg and Diekirch for the
Luxemburg Posts and Telegraphs Administration. The cable is a
oompo.ite one of 36 pairs in multiple-twin formation, and is

balanced and loaded for phantom- working. It is the first trunk
telephone cable to be installed in the Grand Duchy, and is

particularly interesting on account of the extremely low values of

cross-talk which have bean obtained, a very high standard in this

respect having been called for. Freedom from cross-talk depends
very largely on the skill and care which are exercised in the
joining-in of the loading coils, a9 well as on the balancing of
individual loading-coil sections. On loaded lines in this country
the coils are usually connected up by the Post Office, so that
contractors obtain very little experience of this work, but in this

case it was carried out under the supervision of Messrs. British
Insulated and Helsby Cables, Ltd., who did all the testing and
were responsible for the final results. The loading coils were of
the latest dust-core type, and were supplied by the Western
Electric Co., Ltd., Woolwich.
On the completed cable, the values of cross talk obtained in any

quad, the unit of measurement being one millionth of the electro-

motive force applied to the interfering circuit, were as follows :

—

Average of all quads, 50 between side circuits and 105 between
8id« and phantom circuits. The three greatest valu:8 were 130,

130, 120 between circuits, and 350, 250, 200 between side and
phantom circuits.

There is no doubt that this cable far excels any other cable on
the Continent in freedom from cross-talk, and Messrs. British
Inau'ated and Helsby Cables, Ltd., are to be congratulated on
having achieved this success for British indvstry.

Orkney Isles.—Proposed Telephone Service.—The
secretary to the Orkney Branch of the National Farmers' Union of
Scotland, has been informed by the Edinburgh G.P.O. that the
Department has promised to make a canvass for subsaribers as soon
as the present exceptional pressure of telephone work has been
dealt with, and that a list of the names and addresses of
prospective subscribers would be helpful. A telephone exchange
at Kirkwall was an essential preliminary to the linking up of the
rural districts with the town. The tar ff rental was £1 178. 6d per
quarter for circuits within one mile of an exchange ; but a higher
charge would be necessary, unless a considerable number of persons
rented circuits. Calls would be charged at I id- each, with additional
fees for connections to exchanges beyond five miles. Agreements
would be for an initial term of three years, aud quarterly there-
after. It would not be possible to provide tel phone connection
with the ma-nland of Scotland.

Railway Wireless.—Mr. Kellaway informed the House of
Commons on May 10th that the Midland Railway Co. and, in the
case of the London and North-Western Railway Co , the Marconi
Co. had been given permission to conduct wireless telegraphic

I lexperimenta on those two systems. The permission was temporary
I 'and could be withdrawn whenever it was considered desirable.

The wireless on the railways was to be used solely for the com-
pany's business. Wireless was used by the railways during the last

railway strike.

Russia.

—

The " Simuraphon."— Some days ago, at the
general meeting of the Russian Society of Road Engineerc, the
engineer Ap. Phedoroff-Lukoyanof reported on his invention for
telephoning any distance through ordinary railway telegraph
wires. He calls his apparatus the " Simuraphon," and claims that
it is adaptable to wireless telephony over unlimited distances with
the aid of a special high-f peed generator. He proposes the " Eub-
stitution of the voltaic arc usually employed " and a special dynamo
machine. The " Simuraphon " can, it is said, be connected to any
telegraph station, and opens a way to new fields in radio-telephony.

Teleqbams Accepted.—The Postmaster-General gives notice
that telegrams for all parts of Russia (including Ruasia-in-Asia as

far east as Lake Baikal) are now forwarded over the Anglo- Russian
Government cable between Peterhead and Alexandrovsk in Northern
Russia, but can only be accepted at the senier's risk. The rates

are 6jd. a word for ordinary telegrams and Is. 4il. a word for

telegrams teut by the " urgent " service. Telegrams can also be
forwarded under the same conditions by the Great Northern Co.'s

route fa Libau (Latvia) at 6d. a word for ordinary telt grams and
Is. 6d. a word for " urgent " telegrams.

Spain.

—

Teli phone Service.—A commission appointed
by the Spanish Government is visiting Stockholm in order to

investigate and report on the Swedish telephone system and
Sweden's manufacturing capacity in this line. It is possible that
the Spanish Government may enlist the assistance of the leading
Swedish telephore concerns, Meaors. L. M. Ericsson and H. T.

Cedergren, for the rebuilding and reorganisation of the Spanish
telephone system.

—

Renter's Trade Service (Stockholm).

South Africa.

—

Telephone Service.— The Brl/if</i

Siiiit/i African E.rport Ga:ttte hints to manufacturers of telephone
and telegraph supplies that even at the present time the South
African demard is in excess of the supply. Although as much as

£532,630 has been spent by the Union (jovemment on developing
the telephone service since the Armistice, well over 2,500 long-

standing applications for installations are still unfulfilled, and the
Government has not lost sight of its previous proposals for new
automatic aystema at Johannesburg, Cape Town, and Pietermaritz-

burg. Moreover, alth ugh much war-time depreciation haa been
made good, considerable repaira remain to be done, especially in the

country areas, and each week seea heavy additions to the list of

districts awaiting telephoric communication with the larger towns.
In South Africa, too, ihe demand for equipment by private

consumers, as apart from the Government, is en the increafe, and
last year the imports solely on this account amounted to approxi-

mately £30,800, as against only £17,475 in 1919. Add to this a

reminder ihat on last year's official estimatea an item of £6C0,0C0
appeared for telephonic improvement, additiors, and renewals, and
that at least a aimilar sum is expected from Mr. H. Burton's new
estimates, and it will be seen that a market of moie than o.-dinary

importance is materialising. British makeia have, of course, the

additional satisfEiction of knowing that their pre-war supremacy,
temporarily lost to Sweden, has been regained, and that to-day

both the latter country and the United States have very little hold

on the trade.

U.S.A.

—

Wireless Fog Signals.—The Secretary of

Commerce announces that in view of the important development of

a radio compass by the Bureau of Standards, three wireless fog
signals are to be immediately installed at the entrance to New York
Harbour. Each of these three statior s wil 1 be equipped with an auto-

matic set which will send out aignala continuously during fog or

thick weather which may be picked np on shipboard by means of

the new radio compass, which indicates the direction from which
the signals are sent out, and by taking observations on the different

stations the captain of a vessel may determine his exact position

without being obliged to rely on the former unsatisfactory method
of locating himself by the sound of whistles and fcg horns. The
method has been developtd as the result of co operative experi-

ments by the Bureau of Standards and the Lighthouse Service, and
more especially through the research work of the Bureau of

Standards in improving the radio compass. It differs from all

other systems in use for determining radio direction in that the

navigator himself can determine radio bearings, just as he uses his

migLetic compass for bearings in cleir weather, and he does not
have to depend upon expert radio operators. The other advantage
is that the sending apparatus is easily installed and can be operated
by the regular light keepers without any skilled personnel, and
that any number of vessels at sea equipped with radio compaises
may obtain their position tt the same time without interference.

—

T. \ T. Age,

Miami Cable Dispute —The endeavours of the State Depart-

ment to prevent the Western Union from laying the cable to

Miami, on the coast of Florida, from the Bahamas, were expected
to reach a climax on May 31st, when the Supreme Court was to

decide the issue, sajs The Timm. The action of the Slate Depart-

ment is due to the fear that, if the cable is laid, the Western Union
will be enabled to send American cable traffic over the British

ci'.le to South America. Ail the American cable interests object

to this, and a Bill has been p eparei forbidding cable landings in

the United States except by Presidential licence. The Wes ern
Union had a cable ship waiting outside the 3-mile limit in readi-

ness to make a landing should the decision of the Supreme Co'irt

be adverse to the State Department. The authors of the BUI,

spurred on by the State Department, arranged to rush the Bill on
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May 16th through both Housea, and thenoe on to the White House
for the President's sitrnature, before the Western Union could act

on the expected favourable decision of the Supreme Court.

Both Houaea of Confrrees have accepted the report of the Con-

ference on the Kelloesr Bill, which empowers the President to

regulate cable landings in the United States, and the measure now
(tO!S before the President.

—

Renter's 'J'rade S'rr'ce (Washington).
The A'ac'on comments in an unfavourable strain on the dfciaion

of the U.S. Congress to prevent the landing of the cable by the

Western Union Co. The article points out that the measure affects

the interests of Argentina and other countries in South America,

and establishes a far-reaching monopoly in favour of American
cable companies. The .Xnrinn ssya that in this and other questions

which have arisen recently the United States appears to have taken

up an attitude of aloofness from the traditions of international

co-operation, and has displayei a Pan- Americanism which has each

time been more misdirected.— lleiiter.i /'/•«(/« iSlerru'eCBuenoa Aires).

The Telephone Service.—The amount produced by the

telephones in lull was £6,C4';,464, and in 1920 £9,327,418.

Charges of collection iu the first case were £5,88K,536. and in the

second £10,792,B80, leaving in the latter a deficit of £1,466,086,

says the Daily Ma'<l.

Wireless Messages to Ships.—'"^liiPL^FiED Trocedure.
— Post Offices in London and the provmcea will now accept wire-

leas messages addressed to persons on ships at sea (which are

within lange of the cjaatal wireless stations of the United

Kingdom), without requiring the sender to specify the wireless

station through which the message should b) transmitted. This

new arrangement removes what undoubtedly has been a serious

obttacle to the free use of wireless telegraphy between this

country and ocean travellers. The counter clerks in the London
and provincial ofEcis have instructions to accept messagfS for

ships of all nationalities provided it is known that those ships can
be communicited with direct by the coastal wireleaa statioha of

the United Kingdom. The messages so accepted are sent to a
" routing bureau " in London, whence they are distributed

according to the movements of the vessels to which they are

addressed.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph indicatet

the isme of the Elkotrioal Beyiew in which the " Official

Notice " appeared.)

OPEN.
Australia. — Melbourne. — June 15th. Victorian

Government Railways. 50 oil-immeraed single-phase track and
signal transformers for power signalling (Contract No. 33,901).*

Jane 22nd. One electric lifting magnet (capacity J ton), one
440-V motor generator.'

June 29th. Supply of 1-ton platform type industrial storage

battery trucks, also battery-charging equipment.'
August 10th. 250 core-type impedanoa bonds for power

signalling, with a capacity of 1,000 ampereg per rail ; also 50
miles of solid insulated copper wire, No. 14 Brown & Sharpe
gauge, and 60 miles of solid mgulated copper wire, 16 standard
gauge.
August 17th. 3,000 sets of renewals for caustic soda primary

celLa.

August 30th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

Belglnm.— June 30th. Municipal authorities at Lokeren.
For an underground system of electricity supply mains. Particulars

(15 franca) from the Directeur dea Services du Gaz et de
TElectricite de la Ville de Lokeren. Tenders to the College dea

Bourgmestres et Eohevins, Hotel de Ville, Lokeren, by registered

post.

June 8th. Post and Telegraph authorities at La Salle Madeleine,

Brussels. Telephone cable. Particulars (3 francs) by applying for

Cahier des Charges Special No. GJ5.

Municipal authorities of Ghent. Installation of electric lighting

in the sheds of the outer port, the small dock, and the new
maritime buildings.

Electricity Department. Oil

Electricity Department. One

Brighton.—June 7th.

fuel plant. (May 20th.)

Dandee.— June Cth.

coupled motor-generator, consisting of two interpole machines
;

mo'or, 400 V, d c.
;
geneiator, 75 V, 130 amp. ;

also regulator, 60

to 70 V. (May 2oth.)

Glasgow.—May 31st. Electricity Department. Cables
(including small i.r cables and flaxibles) and meters for twelve
months. (May 13th.)

Greenock.—June 6th. Corparation. Electric lighting

work in coijuection with the Upptr Cornhaddock housing scheme
(18 tenements and six double cotiages). Schedules, &.C., from Office

of Public Works, Greenock.

Haddersfield.—May 28tb. Electric light installation in

United Methodist Church and School, Outlane. Mr. F. Roberts,

Maplm Lea, Lindley Moor, Outlane.

Lanark.—County of Lanark (District of the Lmver
Ward). Electric lighting work in connectioa with housing schemes.

Mr. J. .\. McCallum, District Clerk. 1 5. West George Street, Glasgow.

Leytonstone.—June IGth. West Ham Union. Three
months" supply of electrical fittings. Mr. T. Smith, Clerk, Board
Room, Union Raad, Leytonstone, Ell.

Liverpool.—June 6th. Liverpool Overhead Railway Co.

Stores, includini: electrical fittings for twelve months. General

Manager. 31, James Street, Liverpool.

London.— Shoreditch.—June 7th. Electricity Depart-

ment. Constructional steel and ironwork building, 20-ton weigh-
bridge, h p. steam pipes, valves, &o., for Whiston Street generating

station. (May 13 h.)

New Zzaland.—June 28th. Public Works Department.
Ten a.p. oil-fiUeJ transformers for the conversion of three-phaae

energy at 50 cycles, the voltage ratio being 60,000/11,000, for

Waikato power scheme.'
June 28ih. Supply and delivery at Lyttelton of two 50-kVA,

two 100-aVA, and two 200-kVA condensers in connection with the

Lake Coleridge electric power supply (Section 116).'

Wellington.—June 14th Post and Telegraph Department.
7,4(i<l lamps, various voltages.'

August 'Mh. Public Works Department. Suspension-type porce-

la'n insulators for the Wa'kato power scheme.*

South Africa.—July 5th. Electrification of Capetown-
Simonstown and Durban-Maritzburg railway lines.

Rhodesia. — Bulawayo. — August 3rd. Municipal Council.

Electric light and power plant. CSee thia isaue.)

Transvaal.—Rand Water Board. September 9th. Erection

of a complete installation of mechanical or other filters capable

of filtering 52 million gallons of water per 24 hours at the

Vereeniging main pumping Station (.Contract No. 232). Copies of

the contract documents may be obtained from the Chief Engineer,

Rand Water Board, Johannesburg, upon a deposit of three guineas,

but specifioitions, blue prints, k.a., may be inapected at the Inquiry

Room of the Department of Overseas Trade, 35, Old Qaeen Street,

Westminster, S.W. 1.

* A copy of the specification, ko., can be oonanlted at the Depart-

ment of Overseas Trade, 36, Old Queen Street, S.W.I.

CLOSED.

Australia. —Melbourne.—Morwell electric scheme. The
tender of tha American Aluminium Co. has been accepted for

alaminium steel cciductors at £91,416 at port of shipment. At
the present rate of exchmfe the landed coat in Melbourne will bg

£30,01-10 less than the lowest tender for copper conductors. The
whole equipment will be manufacture! and shipped from Canada.

—The rimes.

Viototiau R I'lways. Accepted;—
Four 4,600-kW converter sets (for Jolimont sub-station), with all accefl*

series, £1)3,010; extra for magnetic blow-out d.c. brushgear, i;l,370;

eight 1,000-liW au'omatic converter equipments for various s .b-

stations, £92.305; extra for magnetic blow-out brushgear, £1,100.—
British Thomson-Houston Co., Ltd. — TtruUrs,

Liltleborough.—The Housing Committee of the Urban
District Cjuncil has recommended acceptance of the tender of

E. Taylor & Co. for electric lighting in connection with the hous ng
scheme.

London.— Sr. Pancras.—Electricity and Public Light-

ing Committee. Supply of l.p. and h.p. cable, various lengths and

sizes :
—

Firm. L.p. cable. H.p cable.

Hacltbridge Cable Co., Ltd £9,739 .. £2,461
Entield Ediswan Cable Co., Ltd 10,619 .. 2,682

Siemens Bros. ,4 Co., Ltd 10,916 .. 2,411

Western Electric Co., Ltd 10,987 .. 2,429

B.I. & Helsby Cables, Ltd 11.029 .. 2,461

Johnson c& Phillipi, Ltd 11,049 .. 2,481

W. T. Henley's Tel. Works Co., Ltd 11,118 .. 8.461

W. T. Glover i Co., Ltd Il.li9 .. 2.472

Union Cable Co 11.341 . . 2,628

Callender's Cable Co., Ltd 11,605 .. 2,699

Pirelli-General Cable Co., Ltd 13,163 .. 2,f87

Watshams 13,116 .. 2,318

Macintosh Cable Co , Ltd 12,741 .. 2,728

New Guttapercha Co., Ltd 12.316 4,015

The Committee recommends the acceptance of the offer of the

Hackbridge Cable Co., Ltd., at £'.1,739, for the supply of l.p. cable;

and that of the Western Electric Co., Ltd., at £2,129, for h.p. cable.

Hammersmith.—Elestricity Committee. 425 house ser pic 3 and

jo'nt boxes of various descripuons :

—

W. Lucy & Co., Ltd , £369 (recommended).

Mains extension sub-station equipment.

Hammersmith feeders.—Two ISC-amp. split-conductor feeder panels, £601;
one2000-k\V splitter p.nel, £i:9; one 2,000-kVV 2-phase panel, £217;

total,£1,077. Kensingt m feederd. Two 12i-amp incoming feeders,

£331; two 12>-amp. outgoing feeders. £3 13 ; one 2 0(X)-kvV splitter

pan^l, iaiS ; synchronising gear, £ ,1 ; two wattmeters, £166 ; total,

£l,09il.—Fergu on, Pailin & Co. (recommendedi.
Eight 2511 amp , h.p. switch panels, £276.—Park Boyal Engineering C!o.

(recommended).
Two condensate pumps for N is. 12 and 15 turbines, £293.—Gwynne'fl

Engineering Co., Ltd. (recommended).

New Zealand. — Wellington. — Municipal Connsil.

Subject to a satisfactory arrangement regarding the proposed loan

of £500,000 lor electric supply putpoies, the Finance and Legal
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Committea of the Wellingrton, N.Z., Council has recommended for

acceptance the following tenlers :
—

Seoti-in A—Generator plant, British General Electric Co., £93,675.
Ramainder of machinerv. British Thomson-Houston Co., £77,15D.

Flection B—Boilers, Babe ck ,1- Wilcox. fSl.iiOO.

Heotion C- Cables, Callender's Cable Co., fl7,E0D.

Coal-handlicg plant, j;lo,700 ; total, £.83,025.

The Electrical Engineer recoumended the acceptance of the
lowest tender in e<ich sect'on. the list being aa follows :

—
Section A — English Electric Co.. ±M'.I1.033; Metropolitan - Vickers,

£I81,CC0; BritisD Thomson - Houston Co.. f 1H6,OJO ; Brush Co.,
£.il8 OOi; British Genernl Electric Co., £172,000.

By selfcction of the British General Electric Co.'s price for the generator
plant and that of the British Thomson-Houston Co. for the remainder
of the machinery, the whole will be obtained for £1,175 less than the
lowest tender for the whole.

Section B—Babcock & Wilco.-!, £81,000; Stirling Boiler Co., £f2,525.

, Section C— Callender's Cable Co., £17.600; British Insulated & Helsby
C»bles, Ltd., £19,45 1; W. T. Henley's Telegraph Works Co., L'd.,

£17 6i6; Western Electric Co., £2 ','22 ; Siemens Bros 4 Co., £19.650;
Gluver 4: Co.. £-20,500; Pirelli-General Cable Co., £18,300; Johnson
and Phillips, Ltd., £21,850. —TeTuxeri.

FORTHCOMINQ EVENTS.

Institation of Mechanical Engineers.—Friday, May 27th. At the Institu-

tion, storey's uate, Westminster, S.W. At 6 p.m. Special meeting.

Janlor Institation of Engineers. — Friday, May 97th. At Caxton Hall,
Westminster, S.W. At 8 p.m. "Notes on Electrieal Transformer Break-
downs," by Mr. B. A. Stigant.

Pbyslcat Society of London.—Friday, May 27th. At the Imperial College
of Science, South KensingLon, S.W. At5p.m. Ordinary meeting.

Boyal Society of Arts.— Friday, May 27th. At John Street, Adelphi, W.C.
At ».;^0 11.m. Paper on "Industrial (including power) Alcohol," by Sir

C. H. Bedford.

Faraday Society.—Tuesday, May Slst. At Burlington House, Piocadillv, W.
Geueral disjussion on ** Physico-chemical Problems Relating to the Soil."
Afternoon session, 4.30 to 6 3(J p.m. Evening session, 8 to lO.oO p.m.

Wednesday June 1st. Visit to Rotuamsted Experimental Station.

Illuminating Engineering Society. — Tuesday, May Slst. At the Royal
Society of Arts. John Street, .\delphi, W.C. At 8.15 p.m. Discussion on
"The L^te of Artificial Light as an Aid to Various Games and Sports," to
be opened by Mr. J. S. Dow. Annual meeting.

InslilDUon of Electrical Englneers.—Tuesday, May Slst. At 6 p.m. At ihe
Institution, Victoria Emhankment. Annual general meeting, b.-jS; special
peneral meeting, B.30 p.m. Lecture on "Research Work in the Uuited
States," bj Dr. F. B. Jewett.

Institution of Railway Signal Engineers.—Wednesday, June 1st. At the
Midland Grand Hotel, St. Pancras. At 3 p.m. Resumed discusEion on
* Track Circuit Nomenclature and Track Ciicuit Record l!orms."

Cbemlcal Society.—Thursday, June 2nd.
8 p.m. Ordinary Scientific meeting.

Engineers' Club.—Thursday, June '2nd.

2.3iJ p.m. General meeting of supporter

At Burlington House, W.l. At

At the Hotel Cecil, Strand. At

3rd to June 17th. At the Royal

NOTES.

Protection for X-Ray Operators.

—

The preliminary
meeting of the X-Ray and Radium Protection Committee has been
held. The Committee is composed of radiologists, physicists,

pathologists, and others nominated by the Electrotherapeutic
Section of the Royal Society of IHedicine. the British Association
for the Advancement of Radiology and Physiotherapy, the Institute
of Physios, the Rontgen Society, and the National Physitial

Labjratory, and is under the c&airmanship of Sir Humphry
RoUeatOD. The intention of the Committee is to issue very shortly
a consideied statement as to the urgency of affording adequate
protection to the worker, indicating the best means whereby it

may be carried out. For this purpose a sub- committee has been
appointed. It is the Committee's further intention to collect data
bearing on the effect of irradiation, with particular reference to
protection ; to carry out special research, if necessary ; to act in a
consultative and, possibly, advisory capacity, and to publish from
time to time such reports as are consideied necessary.

—

Morning
Post.

Women Engineers.—The Hon. LacJy Parsons presided on
May 20th at the general meeting of the Women's Engineering
Society. It was stated that the industrial upheavals and conse-
quent depression in trade had not been piiticularly favourable to
the efforts of women to gain a firmer foothold in the engineering
world. The most aigaificant sign of the progress made was that
practically all the engineering institutions had decided to admit
women to membsrship, provided that they had the necessary
qualifications. An increasing number of women were taking an
active part in the control of engineering works, and another
interesting development had been the fi^rmation by members of the
society of a small engineering compiny.- Morning Post,

Post Office Managed by Workers.—The annual con-
ference of 1 he Union of Post Office Workers concluded at Edin-
burgh on Miy 13tli. A res ilution moved by the exe;utive proposed
to add t'lthe objects of the Union ' the organisation of Post Office

workers into one comprehensive industrial Union with a view to the
service being conducted and managed as a national guild." Mr.
Latsen, who moved it on behalf of the executive, said that when all

grades of postal workers were in one Union, they would go to the
community and say :

" We will take on this job and provide a postal
service, running it on democratic lines with the prioDary object,
not of making a profit, but of meeting the needs of the community."
The resolution was carried by a very large majority.

—

The Times,

Mme. Curie's Gift of Radium.—Mme. Curie was pre-

sented, on May 20th, with one gramme of the precious metal

(about TO oz.), worth £20,000, by the women of the United

States. The presentation tiok place at the White House, in the

presence of President and Mrs. Harding, Mme. Jusserand, the wife

of the French Ambassador, and Princess Lubomirski, the wife of

the Polish Minister. Mme. Curie was accompanied by her two
daughters. " We welcome you as an adopted daughter of France,

our earliest supporter among the great nations," said the President

in making the presentation. '' We greet you as foremost among
scientists in the age of science, as leaier among women in the

generation which sees woman come tardily into her own."

—

Dailij

Mail,

Carnegie Funds Awards to Scientists.—The committee
of the Carnegie Foundation met on May 21st at Paris, under the

presidency of M. Emile Loubet, the former President, and made the

following awards :

—
Gold medal to Dr. Infroit, who has had several ficgers ampu-

tated as the result of disease contracted in the course of his X-ray
experimentF.
Wold medal and £2.000 to M Vaillant. head of the X-ray labora-

tory at the Saltpetriere Hospital, who has continued his work in

spite of losing his left arm.
Gold medal to the late Dr. Leray, who died on Ma'ch 2(ith from

burns contracted during his work on radiology.

—

Siimlaij Pictorial.

Finsbnry Old Students' Association.—Tn connection with

the recently formed Manchester Section of the Finsbury Technical

College Old Students' Association, a smoking concert was held at

the Grand Hotel on April 29!.h. Those members who were
fortunate enough to be present were treated to an excellent pro-

gramme, and altogether a most epjojable evenirg was spent.

Although the member-hip is graiually increasing, it is felt that it

should do so much more rapid y, and to this end any old students

desirous of joining the Section are asked to write to the Local

Honorary Secretary, Mr. H.IF. Coucher, 9, Cartright Road, Chorlton-

C'Jm-Hardy, or to Mr. Eustace Thomas.

Appointments Vacant.— Lecturer in electrical science,

including electrioil engineering science (£30')-£.S.")0). demonstrator

and laboratory pssistant, m-'ch-inical engineering (£2nO-£2Bil), for

the Birkenhead Educaticn Committe ; e.h p. plumber- jointer(l 06s.),

for the Newport Borough Council Eleotiicity Department ;
electrical

engineer and manager, for the Wallasey Corporation. See our

aJvertisement pages to-day.

Educationai.—FiNt-suEY Technical College, Leonard
street. City Road, E.G.—Prof. W. H. Eccles, F.R.?., Dean for the

session 1921-22. The entrance examination for the forthcoming
session will be held on September 20th. Applications for admission

shou d be forwarded to the College by September l.ith on forms to

be obtained from the Registrar, Leooard Street, E C. For further

particulars see our advertisement pages to- day.

Electrical Trades Benevolent Institution.—We have
received a publication embodying the report of the Committee for

the year 19;0, a report of the annual general meeting, a report of

the annual festival held on December 15th, 1920, a list of governors,

members, subscribers, and donors, and the rules of the Institution.

An Electricity Advisory Committee.—To enable a closer

link to be formed between the Liverpool University and the elec-

trical engineering in the district, there has recently been appointed

an advisory committee by the Faculty of Engineering to advise it

as to the best course of training for prospective electrical engineers.

The committee has just held its first meeting, and in addition to

the professors of the Department of Electrical Engineering and the

Engineering Faculty, there were also present Mr. H. Dickinson,

Liverpool city electrical engineer ; Mr. A. P. M. Fleming, C.B.E.,

of the Metropolitan- Vickftrs Co. ; Mr. R. D. Livingstone, of the

English Electri'i Co., Preston ; Mr. B. Welboura, of the British

Insulated and Helsby Cables, Ltd. ; Mr. H. H. Harrison, of the Auto-

matic Telephone Co., and others.

A New Photo-Electric Ceil.—The report of the spring

meeting of the American E ect roohemical Society, appearing in

Chemical and Metallurgical Engineering, states that B. S. Cushman,
of Auburn, N.Y., presented a highly interesting paper, by T. W.
Case, on a photo-electric effect in audion bulbs of the oxide-coated

filament type. Mr. Case reported that he had been able continuously

to record daylight intensity for several months past. The
photo-electric effect on barium and strontium filaments in audion
bulbs furnishes a current of 100 to 1.50 micro-A, which actuates an
automatic recorder. Mr. Cushman showed two strontium cells,

and reproduced on the screen a number of daylight records which
hid been aatomntically registered by a Leeds & Northrop potentio-

meter. One of the cells had almost the same sensitivity as that of

the human eye to light. The barium cells are sensitive to the

longer rays, the strontium cells to the shorter rays.

Vegetable Electricity.—The inaugural lecture of a series

of eight on "Experimental S-.udies in Vegetable Physiology and
Vegetable Electricity" was delivered by Dr. A. D. Waller, assisted

by Mr. J. C. Waller, at the University of London, on May 18th.

A distinct analogy, said the lecturer, existed between animal and
vegetible electri ;ity. He connected a plant by two electrons (»('<')

to a keyboard, submitted it to e ectrical excitation, and obtained an
electrical response. The response of the plant was always in the

same direction. The plant was next electrocuted without being
destroyed. The lecturer said it would take two hours for the plant

to recover.

—

Morning Post,
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Rtport on the Metric System— In ^^tptemb^^ last we

reviewed the report insued by the Metric Committee appointed by

the Conjoint Board of Scientific Societies, and pointed ou'-, that the

report had not been adopted by the Co joint Board, but was iesaed

solely on the authority of the Committee.
Recently we have received from the secretary to the Committee

a "Brief AccouLt of the Il»port," written by him, and "approved

by the chairman for the information of the Press," but not sub-

mitted to the Metric Committee. This abstract is a fair one and

we take no exception to its composition ; but we do protest aprainet

its issue at this time, eitrht months after the issue of the rfport, as

a result of which it has bren dealt with in many neriodicala as

thoujh it related to a recent report, an impression which is assisted

by a covering: note which refers to 'the report . . . communicated

to you some little time ago." Eight months is not a "little time,"

and whatever the object of the communication, its issue now has

the air of an attempt to secure fresh publicity fcr a document
which, even in the first instance, was not approved by the Board.

Service Notes.— Commissioned Electrician J. B. Clough
has been posted to the battle cru'aer Hood, from the

17lh inst. Commissioned Electr'cian T. R. Brotheridge joins the

Z)»Au«-c from the battle cruiser //iw(/. Warrant Electrician J. H.

Whittaker has been appointed to II. M.S. Vtrnoii, for duty with the

Royal Navy Torpedo Factory, Greenock. On recommissioniner.

Warrant Electrician W. H. Smallwcod hai been appointed to the

battleship Conqueror. Lieutenant R. Sharp, OB.E., and Lieutenant

E. H. E. Woodward, M.C., Tyne Electrical Engineers, have been

appointed temporary captains, from the 12th and 17th ult.

respectively, in the Defence Force.

INSTITUTION NOTES.

lostltutlon ol Electrical Engineers. — Visit op Dutch
Enoinebbs. Under the ampi^es of the Institution, a party

of Dutch electrical engineers is on a visit to this country.

The visitors, who are representative of Governmental, muni-
cipal, and commercial activitifs, are Messrs. J. G Bellaas Spruty,

G. J. F. Bakker, and 0. Noone (respectively president, secre'ary,

and second secretary of the Association of Managers of

Dutch Electricity Undertakings), and Messrs. E van D.jk, E. B.

van Doesburgh, H. Lohr, J. C. van Stavertu, W. Lulofs, and A. B.

van Hamel. A very full programme was arranged. On May 22nd
the party arrived, and was conducted to the H. tel Cecil, and in the

afternoon the visitors went up-river to Tajg's Island and Wey-
bridge. On May 2:^rd visits were paid to the I.E.E. Building, St.

Stephen's Club, and Henley. Oxford, Eltiogton Park, and Hereford

were the itinerary on the 2Uh. The next d,iy (25th) the places

seen were Shrewsbury and Manchester ; and on the 26th various

Manchester works were visited, and the day concluded with a

dinner given by the municipality. The party rtturrs to London
today, leaving for Holland to morrow morning.

locorporated Municipal Electrical Association The President

and Council have very carefully considered the possibility of

holding the Convention in Dundee and neighbourhood, from June
13th to 17th next, and have reluctantly come to the conclusion

that, in view of the conditions prevailing, they have no other

course open but to cancel the Convention for this year. The
annual general meeting will bj held in Loudon on July 22nd, and
in order that members may have an opportunity of meeting one

another, the Council proposes to hold the annual dinner (to which
ladies are invited) on the previous evening.

Institute of Metals.—In connection with the annual autumn
meeting to be held in Birmingham from September 20th to 2ard,

a Reception Committee has been formed under the presidemy of

Sir Gerard Muntz, Bart , and an attradive programme has been

arranged. This includes a garden party and motor excursion to

Warwick, Kenilworth, and Scraford-on-Avon.

Tlie Rontgen Society.—At the general meeting of the Society on

May 19th, Madime Curie, of Paris, was elected an hon. member,
and the fourth Silvanus P. Thompson memorial lecture was
delivered by Prof. A. V. Hill, F R S., of Manchester University,

who took as his subject " E eotrical Instruments and Phenomena
in Physiology." The annual general meeting of the Society will

be held on June 16th, and the Soc'ety's exhibiiion will be held at

the Royal Photographic Society during the whole of June. 19il,

It is hoped that a set of prints of outstanding interest will be con-

tributed, and the Council expresses the wish that members will do
their best to support it and make the exhibition an unqualified

Bucces-. The President, Dr. Robert Knox, offers silver and bronze

plaques for the best and second-best collection of four prints, the

work of an assistant employed at a hospital or working for a

qualifi-id raiiologift. This sec' ion will beopeT to workes whether
members of the Rontgen So;iety or not. The President of the

Royal Photogr'tphio Scc'ety has coneented to judge the entties in

this section and his awards will be final.

Royal Institution.—The Friday evening lecture on June 10th

will be delivered by Dr. A. G. Webster, on " Absolu'e Measure-

ments of Sound." An extra discourse will be given on June 17th

by Sir J. J. Thomson, on '' Chemical Combination and the Structure

of the Molecule."

Wireless Societies.—The Wandsworth Wireless Society has just

been formed, with headquarters at the Wandsworth Technical

Institute, the Governors of which have offered the use of the

physics laboratory for the work of the Society. Mr. F. V. Copper-

wheat, it, Birdhurst Road, Wandsworth, has be(n elected fecretary,

and a general meeting of the Society was to ha held at head-

quarters this evening (Mny 27lh), when Mr. D. N. Griffiths, B.So.,

A.M.I M.E., was to preside.

OUR PERSONAL COLUMN.
The Editor! inrite elrctrical engineert, u-Jiethrr connected with the

technical or the commercial .side of the profession and indtittry,

also electric traminaif and railway nflicials, to keep readers of the

Elbctbical Review ported as to their movements.

Hammert mith Borough Council Salaries and Wages Committee
has had under consideration the recommendation of the Electricity

Committee on the subject of increasing the salary of the borough
electrical engineer, Mr. G. G. Bell. In 1919 the Council approved

the application of the formula of the A.M.E.E. (Greater London)
with regard to his remuneration, which yielded approximately

£1,200 per annum ; at present it is slightly below this amount.
Having regard to the growth of the undei taking since the electrical

engineer's salary was last revised, the schemes which the Council

adopted for the extension of the generating plant and mams with-

out the assistance of a consulting engineer, and the reduction in

generating costs effected by the use of powdered fual (which

reductions will be increased as the plant is extended), the Elec-

tricity Committee is of opinion that the basic salary in the formula

should be increased from £750 to £900, the rest of the formula to

be appli' d as at present, subject to the provision that the total

remuneration shall not exceed £1.500 per annum without the

position being further reviewed. By this variation, the present

salary would be fixed at approximately £1,.S3U per annum. The
Salaries and Wages Commi,tee recommends that the remuneration

should be increased as proposed.

At the conference of the Electrical Trades Union, at Blackpool,

on Saturday, a gold watth was presented to Mr. J. W Ball, of

Manchester, by Mr. Humphries, of London, in recognition of 20

years' service to the Union. The conference decided against

affiliation with the Third International.

Hammersmith Borons h Council Electricity Committee ha»

appointed Mr. C. E. Acock to the position of engineer-in-charge,

and Mr. F. V. Jordan assistant mains engineer. The total

number of applications were fi8 and 39 respectively. Mr. Acock
has since intimnted his inability to accept the appointment.

Mr. Cybil Morgan, late of the Newport Corporation electrical

staff, has gone to Madras to take up an appointment.

Mr. A. E. Val Davies has resigned his position as assistant city

electrical engineer to the Cape Town Municipal Council, and hai

been appointed consulting electrical engineer to the Pretoria

Portland Cement Co.

Mr. a. S. Benni, vice-chairman of M. ssrs. Eroole Marelli & Co.,

S.A.I. Milan, and a director of Messrs. Ercole Marelli & Co.,

Ltd., London, was returned Member for Milan (Na'.ional Party), at

the recent General Election in Italy.

Mb. James M. Wakeman has resigned the position of general

manager of the Society for Electrical Development, Inc. (U S.A.).

Mr. William L. Goodwin, assistant to the President, is taking

over the duties.

Mr. Harry Huobes, electrician at the Fochriw Colliery, wa«
married at Rhymney, South Wales, on May 17th, to Miss Mary
Tyler.

The Tim s announces that Db. J. Russell Retnolds has been

appointed radiologist at Charing Cross Hospital, in succession to

Dr. Ironside Bruce, who died a month ago as the result of oon-

tinnerl exposure to high power X-rays.

Obituary,

—

Mb. A. R. Connal.— vVe regret to record the death

which occurred at his residence at Shoitlands, Kent, on Saturday

last, of Mr. Allan Ramsay Connal, A.M.I.E.B. The deceased

gentleman, who was 41 years of age, was London manager and

engineer of Messrs. Johnson & Phillips, Ltd. The funtral took

place ytsterriay at Highgate Cemetery.

Mr R. Robertson.— Mr. Robert Robertson commercial manager

of the Clyde Valley Electrical Power Co.. died suddenly at his

residence, Llangsernie, Prestwick. Ayrshire, on Thursday last week,

from heart failure. Mr. Robertson, who was well known and

greatly esteemed in commercial circles, was only 47 years of age.

Mb. H. Gun.—The death took place on May 14th of Mr. Henry

Gun. a former Mayor of Okehampton, who for many years carried

on the business now conducted by Messrs. Blatchford, electrical

engineers. He was 7.i years of age.

Dr. E. B. Rc sa.— The Times announces the death of Dr. Edward B.

Rcsa, chief physiciit at the Bureau of Standards, Wa«hington,

U.S.A., on May 17th. One of America's leading sc entists he was

known to scientific men in Euglard from his attendance at

meetings of the British Assoaiation, ani by his numerous publica-

tions on electrical investigations. He had been secretary of the

International Scientific As ociation.

Sir Jamks Pender.—We regret to recird the death in his 80th

year, of Sir James Pender, eldist fon of the late Sir John Pender,

one of the pioneers of Eubmarine telegraphy. Sir James was a

director of the Telegraph (Construction and Maintenance Co ,
Ltd.,

the Globe Telegraph and Trust Co., Ltd , the Diiect United States

Cable Co., Ltd,, the Electric Construction Co., Ltd., and other

undertakings.

Mr. P. D. HOLLINOS— 7"A» yime.? records the death, at Wr king, at

the age of 35 years, cf Mr. Percival D. HoUings, a well-known
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ohemist, who rendered great service to the Government daring the

war. " A talented linguist, he went to Russia in 1913 to organise the

works of Leitner's Electrical Co., at Moscow, and in l'J15 was
appointed superintendent of train-lighting on the Great Western
iuilway. At the time of his death he was acting as manager of

Accumulators of Woking, Ltd."

Me. a. Spark.—Mr. Alexander Spark, electrical engineer and
scientific instrument maker, at Aberdeen, passed away on 18th inst.,

at the age of 73 years. He had been in du jiness on his own account
at Aberdeen since 1871.

Mb. Chables Loois Oechssee.—Mr. Oechsner. to whose decease

wereferrei briefly last week, was a man of genial peisonality, which
made for him a large circle of friends in the engineering world.

He was 55 years of age, having been born in 1866, at NeiV Orleans,

La., USA. He had been associated with various activities of the
fritish Thomson-Houston Co. since 18SS, joining the London staff

in 1899, and the Rugby staff in 1901. He will be greatly missed,

not only by his many friends in the B.T.H. organisation, but by
those who knew him during his long association with the
ooimpany. The funeral took place at Bournemouth, on Thursday,
May 19th.

The death occurred at Tredegar, on Sunday, of Mk. James
Phillips, for many years assistant chief electrician to the
Treaegar Iron and Coal Co.

Will. —The late Me E. E. Sheldon, of Cowans, Sheldon & Co,,

Ltd., of Cairlisle, left £100,797 gross, and £89,960 net personalty.

T. Beadle & Co., Ltd.—Mortgage dated May 2nd, 1921,
to secure £1,000, charged on 3, 4, and 5, Castle Street, and Boyes Yard,
Castle Street, Hull. Holders: Dr. L. Carrol. Butler House, Barkerend
Road, Bradford, and others.

Northampton Electric Light and Power Co., Ltd.—Issue
on April 20lh, of f-28,554. on April 30th. of £150, and on May 2nd. 1921,
of £700 second debenture stock, pans of a series already registered.

Kensington & Knightsbridge Electric Lighting Co., Ltd.
(26,1U3).—Return dated March 3Isl. l'J2I. Capital, £350,000 in £3 shares
(50,000 ordinary, 10,000 first preference, and 10,000 second preference) 21,000
ordinary, 10.000 first preference, and 10,000 second preference shares taken
up. firs,840 paid. £25,160 considered as paid. Mortgages and charges.
£110,000; also guaranteed jointly bv this company and the Notting Hill
Electric Lighting Co.. Ltd., under the Kensington & N'olting Hill Electric
Lighting Co.'s .-Vet, 1899; £225,000.

Ltd. (87,044).—Return
in £1 shares. 192.878 shares
paid. Mortgages and charges,

) charge over company's assets,

stock has been deposited as

Lancashire United Tramwavs,
dated March 15th, 1921. Capital, £200',000
taken up. £7 paid. £192,871 considered ;

£540.500. Deferred stock issued having i

£83,330. Note.—A further £20,000 of this

security for possible advances.)

Oxford Electric Co., Ltd. (34,685).—Return dated
March 21st, 1921. Capital, £175,000 in 20.000 ordinary and l.i.OOO preference
shares of £5 each. 20.000 ordinary and 11,000 preference shares taken up.
£122,550 paid on 13,200 ordinary and 11.000 preference, including £1.650
paid on 310 ordinary shares forfeit, d. £34,000 considered as paid on 6,800
ordinary. Mortgages and charges, £75.000.

Para Electric Railways & Lighting Co., Ltd. (85,368).—
Return dated March 25th. 1921. Capital, £780.000 in £1 shares (390,000 prefer-
ence and 390.000 ordinary). 325.000 preference and 390.000 ordinary shares
taken up. £25,040 paid, £689,960 considered as paid. Mortgages and
charges, £618,016.

NEW COMPANIES REGISTERED.

British Scott Telecator Co., Ltd. (174,725).—Private
company. Registered May l"th. Capital, £25,000 in 22,500 10 per cent.

cumulative shares of £1 and 50,000 ordinary shares of Is. each. To acquire
a certain invention relating to an apparatus known as the telecator for

indicating and locating defects in the working of internal combustion engines,
and to carry on the business of manufacturers of or dealers in motor vehicles

aod conve\ances of all kinds, &c. The permanent directors are : W. T.
Parez, " Upwood." Haywards Heath; A. J. Barber, 16, Eldon Street, E.C.2;
Qualification £100. Secretary : A. J. Barber. Solicitor : P. W. Butcher, 13,

BOuverie Street, Fleet Street, E.C. 4. Registered office : 16, Eldon Street,

B.C. 2.

Flash Gun, Ltd. (11,727).—Private company. Registered
in Edinburgh May 17lh. Capital, £2,000 in £1 shares. To carry on the

business of electricians, mechanical engineers, toy makers, electric gun,
rifle, revolver and pistol makers, &c. The first directors are : VV. G. Paterson,

37, Garnethill Street, Glasgow, engineer; G. A. Rannie, 39, Smith Street,

Hillhead. Glasgow, mining agent; C. Kirkwood, 61, West Regent Street,
Glasgow; ;. G. Aitchison, 1732, Shottleston Road, Shottleston, Glasgow; R.
Carswill, 204, St. \incent Street, Glasgow. Secretary : R. Carswell. Re-
gistered office ; 204, St. N'incent Street, Glasgow.

Allan & Magowan, Ltd. (11,725).—Private company. Re-
gistered in Edinburgh May 16th. Capital, £15.000 in £1 shares. To take
over tlie business of power engineers and contractors carried on by A. M.
.Mian, \V. J. Magowan, A. Forrest, and J. A. Barr as "Allan S: Magowan "

ai 288-292. Shields Road. Glasi^ow, and elsewhere. The first directors are :

A. M. Allan, 388-2J2. .^ii. : K., , Glasgow, power engineer and con-
tractor; \V. J. Magowan. .-- - :i.U Road, Glasgow, power engineer
and contractor; A. Forr.-- ,

J-~ . _ - ,_!J3 Road, Glasgow, power engineer
and contractor; J. A. B.ir: J—J _' ^i.lJs Road, Glasgow, power engineer
and contractor. Solicitor ; W. G. .Shau , 97, \\'ellington Street, Glasgow.

Youldon & Keeling, Ltd. (174,576).—Private company-
Registered May 5th. Capital. £600 in £1 shares. To carry on the business of
general engineers, motor and dynamo manufacturers, scientific instrument
aker^ The fir C. A. Youldo 240, Ca

N,W.; T. H. J. Keeling, St. Cuthbert's. Salters Hill. Upper Norwood, S.E.19.
Registered office : 26-31, Eyre Street Hill, Clerkenwcll Road, E.C.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Worcester Electric Traction Co., Ltd.—Satisfaction in full
oi April 20lh, 1921, of mortgage dated February 12lh, 1914, securing £1,000.

High Temperature Generators (1918), Ltd.—Debenture
dated ^pril 28th, 1921, to secure £5.000, charged on the company's under-
taking and properly, present and future, including uncalled capital. Holders:
J. H. S. Hanning, 3. Copthall Buildings, E.C. and others.

Scarborough Electric Supply Co., Ltd.—Mortgage on cer-
tain premises in Scarborough and company's undertaking and property, in-

cluding uncalled cipital dated April 29th. 1921, to secure all moneys due
or to become due from company to London County Westminster & Parrs
Bank.

Milford°on-Sea Electric Supply Co., Ltd.—Particulars of
£400 debentures authorised March 29lh, 1921. whole amount issued. Charged
on the company's property, present and future.

Anglo=Mexican Electric Co., Ltd Satisfaction in full on
March 15lh. I'.lil. ol trust deed dated March 2nd, 1906. securing £300.000.

Lancashire United Tramwavs, Ltd Trust deed dated
April 26th, 1921 (supplemental to trust "deed dated April 27lh. 1906. securing
£300,000 debenture stock), charged on a mortgage for £145.517 7s. granted
by South Lancashire Tramways Co. to trustees in lieu of certain land and
premises in Hindley and Atherton. Lanes. Trustees : Rt. Hon, Viscount St
Davids and M. B. Snell, 5, Copthall Buildings, E.C.

Tutbury Engineering Co.. Ltd Satisfaction to the extent
of £1,000 on February 11th, and £1.000 on February 22nd 1921, of debenlures
dated July 1st, 1915, securing £2,000.

Thermal Syndicate, Ltd—First mortgage debenture dated
April 21sl, 1921. to secure £20.000 charged on the company's, und.-rtaking
and property, present and future, including uncalled capital. Holders: J. J.
Garnett and W. D. Forster. Collingwood Street. Ncwcastle-on-Tyne.

Franklin Engineering Co., Ltd.—Further charge dated
April 25lh. 1921, to secure £3.000. and debentures of even date (as collateral
security) to secure £8.000 (both .dditional securities for mortgage dated
Oclobpr 2Ist, 1920, securing £5,000). Charged on Royal Oak Inn. Canton,
Cardiff, and the company's undertaking and property, present and future,
including uncalled capital. Holder: P. Evans, Holme Tower, Penarth.

CITY NOTES.

Mr. G. Mure Ritchie presided on Monday
Siemens Bros. at the annual meeting of this company. He
and Co., Ltd. dealt at some length with the balance sheet

it«ms. and pointed out that, while the total
assets amounted to £3.552.341, the total liabilities, other than
share capital, were onlv £1.561.272, leaving a balance of assets
of £1,991.069 to represent the share capital of £1.259.062. The
profit and loss account showed a net profit of £'253.2.54, as
compared with £'211.209 in 1919. With the amount brought
forward, £315.776. there was a balance of £569.030 available
for appropriation, .\lready an interim dividend of 5 per cent.,

free of tax, had been paid, and £30.000 had been transferred
to special surplus fund. A final dividend of Is. per share,
free of tax, making 10 per cent, for the year] was recom-
mended, leavinc; £435,218 to be carried forward. With regard
to the proposed increase of capital and bonus distribution, the
whole of the authorised capital, £1.500,000 was i.ssued and
fully paid up. Anv addition to the ordinary share capital
was to be avoided if the company could issue new capital on
another basis. The creation of £1.000.000 of 10 per cent,
preference shares would place at the disposal of the board
capital powers for future requirements. In a progressive and
prosperous business the necessity for additional capital re-

curred, and it should be provided, in order to expand opera-
tions and auffment profits. It seemed right i-o the directors
before admitting new sharehnlders to a participation in the
capital of the concern, to distribute amona existing share-
holders a portion of the surplus assets so that they and the
newcomers would stand on something approaching an equal
footing. The preference shares proposed to be created would
rank for dividend as from July next, and would be allotted
to existing shareholders in the proportion of one new pre-
ference share for every five ordinary shares held. He wished
to make it clear that the bonus distribution did not trench
upon the comoany's various reserve funds, which amounted
to over £212.000. .^s to the trade position, the total value
of orders received in 19'20 amounted to £4.0'25.685. against
£2,834-712 in 1919. The company was fortunate in having
» wnHd-wide reputation and far-reaching trade connections
in Britain and her overseas dominions, and in foreign coun-
tries. The variety of their more important manufactures
was such that, as in 1920. if orders fell off in .<!ome lines, they
increased in others, so that on balance the business and nrofits

had grown in the year. He was glad to sav that, while last
year was substantially bettpr than 1919 the directors exnected
1921 to be better than 19'20. and no difficulty was anticipated
in maintaining for 19'21 the 10 per cent., free of tax. ordinary
distribution. Of the more remote future, he could not be
exnected to orophesy. but he had every confidence that on
the whole Siemens Bros, would continue to expand and
nrosner. Sneaking of the various departments of the business,
he first referred to cables. Durinf the year this department
had been fully occupied, particularly the submarine telegraph
section, and those dealing with underground super-pressure
power mains and trunk telegraph lines. With regard to
submarine cable, which had been made at Woolwich for more
than half a century, the output in 19'20 was greater than
in 1919. During the year submarine telegraph and telenhone
cables were made for use in many parts nf the world, and
in the .(^tlanti" and Pacific Oceans, the Mediterranean, the
Bed Sea, the Baltic, the Sea of .Tanan, and along the coasts

of Chile and Peru their manufactures were playing an im-
portant part in communications. In underground felephoro
cables the demand for the paper-insulated type had increased.
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and the factory had been fuUy occupied. The export business
in loop cables had also increased. The volume of business
in the apparatus Uepartmeut iu l'J2U was much greater than
in 1919. Close co-operation had been effected with the asso-
ciated firm of Jilliott Bros., whose reputation for certain highly
specialised lines was world-wide. BusLuess in telephone
exchange apparatus, both automatic and manual, had
also grown satisfactorily. For manual exchanges contracts
tor no les» than 14 were obtained during the year from the
British Post Ullice. I'bur public exchanges were put into
satisfactory operation, others were being installed, and the
remainder were in an advanced state in the workshops.
There was a marked rise in the orders for land-lines in 1920,
and with the reduced prices now prevailing a further increase
might be expected, as land-hnes had developed madeyuately
during the past few years. In raw materials there had been
large fluctuations in prices. At the beginning of the year
these prices were on the up grade, but later fell rapidly. No
loss w'as anticipated on purchases of material or stocks in
hand. The diliticulties of manufacture were accentuated by
numerous industrial disputes. Every industry was so de-
pendent on others that a disturbance of normal conditions in
one was felt in all others; than which no more calamitous
illustration had ever been experienced than the present coal
strike. To compete in the world's markets, raw materials
must be obtained at reasonable prices. For a long time these
prices had been exorbitant, due chiefly to the excessive
price of coal, in itself due in the main to the extravagant
w-ages paid to the miners. Coal was the base of practically
all British industry, and the evil of the exalted price of fuel
swept through every branch of industry. The chairman then
moved the adoption of the accounts, which was seconded by
Lord Queenborough, and carried.

Subsequently an extraordinary general meeting was held,
at which it was agreed to increase the capital by £1.000,000
by the creation of a milhon 10 per cent, cumulative preference
shares of £1 each. Resolutions were also passed respecting
an alteration in the articles of association-

The annual meeting was held on May
British Thomson- 18th at 83, Cannon Street, E.G. Mr. H. 0.

Houston Levis, who presided, in alluding to the
Co., Ltd. fact that the company had completed the

first quarter century of its existence, said
that for many years its growth was very slow, because of the
depressed state of the electrical business in this country, and
the competition which existed, due not only to the fact
that there was no restriction of imports, but also because
the manufacturing facihties in the country, when taken in
conjunction with the imports, largely exceeded the demand.
About 191'2. however, matters commenced to improve, and
that improvement had been steadily maintained up to nearly
the end of the year under review, when a reaction began.
Notwithstanding that falling off, the year, as a whole, was
a record one, and as a result, the volume of orders on hand
on January 1st, 1921, was larger even than on January 1st,

1920, particularly in heavy plant. The depression which
began towards the end of last year had continued so far
during the present year. It was to be hoped that the present
industrial conditions would be so settled in the near future
that a revival of trade would take place, and he could not
help feeling that such a revival would take place soon after
the present strikes were settled, for the reason that the
number of important inquiries they were receiving was large,
and it was to be assumed that those making the inquiries
contemplated making purcha.ses. It must also be remembered
that there was a great shortage of electrical machinery which
must be made up when prospective purchasers were in a
better position to finance their requu'ements. The issues of
shares which he mentioned a year ago had been substantially
completed, with the result that the company had outstanding
on December 31st last 2,000.000 ordinary shares of the par
value of £1 each, and 1,500.000 cumulative preference shares,
of a like par value, making the total shares issued f3,.500.000.
The proceeds w-ere 'u.sed to liquidate debts, and for other
purposes of the company. The debenture stock outstanding
.Tmounted to ;fil.52.295; £5,300 was retired annually by draw-
incs at 105 The total amount redeemed from the date of

issue was JE59.705. The loss in exchange, in connection with
the amount owing to the International General Electric Co.
of New York was almost entirely settled prior to the last

annual meeting, and the exchange on the balance of the debt
had been so adjusted that no further loss was likely to be
incurred. During the year there was expended on factories
the large sum of £595.000. That included payment for the
factory at Birmingham, which, although purchased in 1919,
did not come into their pos.session until the middle of 1920:
also certain additions at their Willesden factory which had
considerably increased their manufacturing facilities there.
Also further work on the important additions to their Rugby
factory, and finally, in connection with new works now
being constructed at Chesterfield. Building progress, par-
ticularly on the extensions at Rugby, had been painfully
slow, due to causes beyond their control, and the relief they
anticipated, particularly in relation to the manufacture of
heavy plant, had not been fully realised. The total floor

space of the various plants of the company amounted to
about 1,650,000 square feet. The number of employes at

December Slst last was over 9,000, The profita for the year,

after deducting all expenses and charges, other than interest
on debentures and loans, and after making provision for
estimated war taxation tor 1920, were £4(0,4/0, which showed
an increase of nearly £00,0110 over 19f9. That was reaUsed
because of the fact that the amount of unfilled orders on
their books at January 1st, 1920, was, up to that time, the
largest in the history of the company, and further, that
the volume of orders received during the year formed a new
record. To that amount of profit must be added the amount
brought forward from the previous year. Including £206,431
brought forward, they had the total £678,901 to be dealt
with. From that there had to be deducted interest on
debentures and loans £179,990; the plant account had been
depreciated by £60,000, and a reserve of £150,000 had been
made in connection with inventories, &c., leaving to be
carried to the balance sheet £288,910. That was subject to
adjustment of the reserves made for excess profits duty for

1918, 1919, and 1920, and it was beheved that those reserves
w-ere ample. Out of that amount it was proposed to pay
dividends aggregating £63,019, and to carry to the new account
£225,891, which was about £17,000 more than was carried
forward last year. Many of their employes having from
time to time expressed a desire to become financially interested
in the company, the directors had arranged to offer to them
savings certificates in multiples of £10, bearing interest at

the rate of 7 per cent, per annum, free of income tax, up
to 6s. in the £, and with a right of participation in the
earnings of the company under certain conditions. They were
to be paid for on an instalment plan, which would spread
the payments over a period of nearly two years. At any
time an employe could apply for repayment, and, on the
other hand, the company could pay off' the certificates. They
were personal to the employe, and not negotiable or assign-
able. Later on. the company might decide to offer some of

its shares to its employes on a deferred-payment basis, but
for the present it was felt that those certificates, w-ith a fixed

and attractive rate of interest, and with participating privi-

leges, would answer the purpose, and prove to be a sound
and attractive savings investment. In conclusion, the chair-

man bore testimony to the etficient and loyal work done by
all of the company's employes.
Lord Carmichael seconded the motion, which was carried

unanimously. ,, ^^ ,. , ., ,

Mr. H. Kahn presided at the annual
West London & meeting, held at 14. Ironmonger Lane.

Provincial E.C, on May 18th. He said that the
Electric Supply increase of £321 in the balance was chiefly

Co., Ltd. owing to the fact that the dividend of 8

per cent, on the shares in the Chiswick Co.
was i per cent, over that of the preceding .year. They had
£5,202 for distribution, and were paying the dividend on
the cumulative preference shares at 6 per cent, for 1920, and
arrears of interest on the funding certificates for 1917. 1918,

and 1919, and the interest on the funding certificates for

1920, and carrying forward £230. As foretold last year, they
had now cleared off the arrears of interest on the funding
certificates. The results both at Chiswick and at Aberystwyth
had shown improvement, and the number of consumers was
steadily increasing. At Aberystwyth they had also made a

profit of over £1,200 on installation work. There the sale

of current was up by £8.131 to £38.817. The speaker re-

viewed the accounts in some detail. He thought the results

would be considered quite satisfactory, but at the risk of

being considered a pessimist, he would express the opinion

that the year 1921 would not prove so good for the Chiswick
Electricity Supply Corporation, Ltd., as the year just review'ed.

During the first quarter of 1921 the cost of fuel had gone
up enormously, wages had also increa.sed, and as to what the

future might bring in regard to the coal position it was
impossible to foretell. Luckily, the Chiswick company was
not entirely dependent on coal for the generation of its

current either at Chiswick or at Aberystwyth, and that was
the only bright feature at the present moment.

Prospectuses.—Metropolitan Electric Supply Co., Ltd.—^The

list was originally intended to close to-morrow in an issue of

£500.0<W li per cent, extension debenture stock 1921 at 95 per

cent. It is required to meet the cost of installing plant

at the company's main generating station at Willesden to

the extent of 20.000 kW, thereby increasing the plant in-

stalled to 40.000 kW. together with the necessary boilers and
auxiUary plant, and of trunk mains to link up with the

generating station at Uxbridge, in order to provide for the

large and growing demand for power and light, particularly

in the company's western area of supply. The list was actually

closed on Monday for town, but applications received from
the country by Tuesday morning's post were considered.

General Electric Co.. Ltd.—The underwriting was com-
pleted some days ago of an issue of £3,500,000 7 per cent.

debentures at 93. ,„ ^ . ,, ji j T^The accounts for the vear ended Decem-
ShanjShai ber, 1920, show a profit of £174.6.37. com-
Electric pared with £1.54..567 in 1919. £3.779 was

Construction brought forward. There has been put to

Co., Ltd. reserve for renewals £10.000; to reserve

for taxation £.50.000; and to general re-

serve £45.000. Two interim dividends, each of 6 per cent.,

have been paid, aljsorbing £38.400. and a final dividend of

8 per cent., less income tax (making 20 per cent, for the

year) is recommended on the 32,000 shares of the original
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capital, requiring j6"25,60O. Since the date of the accounts
the share capital has been increased to £400,000, and ii80,000

standing to the credit of general reserve account has been
capitalised and applied in paynig up in full 8,UUU new shares

of £iO each, which are distributable as a bonus in the ratio

of one new share for every four shares held. The new shares

do not rank for the hnal dividend, but will participate m all

dividends declared out of current profits, ihe loss by ex-

change on subsidiary coinage m I'JM was ibo.tloT, which is

equal to 'JO.56 per cent, on the capital. The ratio of deprecia-

tion to gross takings increased during the year, and still

shows an unfavourable tendency. The traffics and net receipts

for the current year continue to be satisfactory. The inci-

dence of E.P.D. came to an end, su far as this company is

concerned, with the period under review, and its removal will

(}ffset to a material extent the ellect of the less favourable
rate of silver exchange, ihe Municipal Council has authorised

the addition of five new trailer cars, bringing the number
of the company's passenger vehicles to 194. made up of 90
motors. 90 trailers, and 14 railless cars (of which seven are

in course of construction). Negotiations with the Municipal
Council for the extension of the traffic system under railless

electric traction are continuing. The directors have under
consideration proposals for a provident fund for the benefit

of the European staff in Shanghai.

Mr. E. Garcke, presiding at the annual
Oldham, Ashton meeting on the 2cird mst.. said that the
& Hyde Electric receipts had improved, but the expenses
Tramway, Ltd. had increased to a much larger extent,

due to higher wages paid and higher
prices of all materials. The speaker referred at some length

to the question of the sale of the undertaking. The local

authorities gave notice to purchase in May, 1918, but owing
to war conditions the arbitration was considerably delayed,

and the award was issued last September. Certain points

had since been argued in the Courts, and the company early

this year appealed against the decision, and the finding being
given against them, they decided to accept it, and not to

appeal to the House of Lords. The position, therefore, as

left by the Court of Appeal, was that they were entitled to

£132.641, plus the whole, or part, or nothing of the £'2,880

—

the item referred back to the arbitrator—plus also the taxed
costs of the arbitration, less the costs of the appeal, which
the company had to pay; and, of course, they were entitled

to the value of stores and sundry other assets. Now the
local authorities had advanced a claim that inasmuch as the

value of the undertaking which they were purchasmg was
fixed by the arbitrator as at May 1st, 1918, they were en-
titled to some deduction from the purchase price thus fixed

in respect of depreciation of the undertaking since May, 1918,

regard being had to the fact that the company had had the
benefit, and the obligations, of working the undertaking since

that time. The purchasing authorities offered to pay the
company £T25,UtlO in settlement, and they said that if the
company did not accept their offer they would pay the larger

amount without prejudice to their claim for depreciation.

The directors had given the matter their serious consideration,

and on balance of all the pros and cons they were prepared
to advise the shareholders to accept the offer of £125,000.
but they thought it right to leave the matter to the decision

uf the shareholders. The best estimate he could make at the
moment was that there would be something like 24s. per

share available as return of capital to the shareholders. The
ordinary shareholders had had a regular return of about
(J per cent, per annum since the formation of the company,
and both they and the holders of the preference shares had
the prospect of receiving the return of the whole of their

capital, with an appreciable premium, which was a better

result than was expected a few years ago. The improved
result was entirely due to the fact that the undertaking had
been sold at a time when prices were high.

The meeting unanimously resolved to accept the offer of

the purchasing authorities.

Mr. W. J. Hill, chairman, at the annual
Dublin & Lucan meeting of this company, said the receipts
Electric Railway had largely increased, but the amount

Co, shown in the accounts had been made up
by including the Government subsidy of

J68.000 to meet losses of working. On the expenditure side

there was an increase of 24.4 per cent., mainly due to in-

creased cost of labour and coal. As compared with 1913, the
expenditure had increased by 184 per cent., while last year's
coal liill was £5,357, as against £1..575 in 1913. The balance
now available was £1,055, and the payment of preference
dividend for one half-year would absorb £475, leaving £580
to be carried forward.
Referring to the railway .settlement, Mr. Hill remarked that

if the Government withdrew the subsidy from the company
without making adequate arrangements for the carrying on
of the line, the position would be that they would have to
close down the line immediately. The recent reduction of
wages affected the company only to the extent of £300 or
£400 per annum, and the Transport Ministry had increased
passenger and goods rates to an almost prohibitive figure.
If a sum of money were to be allocated to Irish railways by
the Government, it would be only common justice that the
small railways should share in it entirely out of proportion
to the share received by the large lines,

Lancashire Dynamo & Motor Co., Ltd.—The annual re-
port shows an increase in the net profits of £0.555, the
ugures for the past year being £26,492, against £19.937 for
lyl9. As the directors state, tUis result is satisfactory having
regard to labour troubles and disputes which adversely affected
deliveries and cost of materials used. The final dividend
recommended on the ordinary shares is 6j per cent., making
10 per cent, for the year, tax free (including additional
capital). This is the same as fur each of the two precedmg
years, viihile for 1915, 1916, and 1917 T2i per cent, was paid.
It IS proposed to transter £10,000 to reserve for investments
and to carry forward £2.444. A year ago £477 was placed to
reserve and £5,542 carried forward. The company's hability
for E.P.D. from 1917 to 1920 inclusive is still unsettled, but
full provision has been made to cover this.

—

Manchester Daily
Dispatch.

Potteries Electric Traction Co., Ltd.—Mr. R. J. Howley
said at the annual meeting that the results were not as
satisfactory as they could have wished; the period under
review had been one of the most difficult he could recollect.
A further increase of 9s. per week in wages of tramway
workers made a total increase of 43s. a week since 1914. Dur-
ing 1920 they paid in wages £147.934, as against £42,933 in
19l4. Relatively the cost of power for working the tram-
ways had increased to an even greater extent than the cost
of labour, amounting to £31. .509, as compared with £7.677.
TTiis was mainly due to the higher price of coal, £22.564 in
1920. and £5,318 in 1914. Rates had increased from £6,026
in 1914 to £11,983 in 1920. After referring further to the
accounts and to the competition from char-a-bancs, the speaker
said that the traffic receipts for the first three months of the
current year were satisfactory, but, owing to the coal strike,
the number of passengers had fallen considerably.

The Feiten & Guilleaume Co It is stated that the direc-
tors of the Feiten & Guilleaume Karlswerke A.G., of Cologne-
Miilheim, propose to pay a dividend at the rate of 20 per
cent, for 1920, as compared with 15 per cent, in the previous
year, and also to repay 50 per cent, of the existing share
capital. The amount required for the latter purpose is de-
rived from the premiums realised on the issue of shares last

year to the Luxemburg (Terres Rouges) group so as to enable
Luxemburg interests to participate in the company.

Buenos Ayres.—The Compania Hispano-Americana de
Electricidad. of Madrid, which is the successor of the German
Transmarine Electricity Co.. of Buenos Ayres and other South
American cities, proposes to pay a dividend at the rate of

8 per cent, for 1920 on the share capital of 120,000,000 pesetas.
AH the promotion expenses, costs of issue, taxes, and stamp
taxes have been previously provided for, as well as the pay-
ment of 6 per cent, interest on the annuity bonds of nomin-
ally 180,000,000 pesetas.

Mirrlees, Bickerton & Day, Ltd.—The accounts for the
year ended March. 1921, show, after providing for depre-
ciation and directors' fees, a loss of £9,782. £7.510 was brought
forward, so that the adverse balance is £2,272. Substantial
sums have been paid in previous years in excess profits, and
it is estimated that not less than £20,000 will be recovered by
the company under this head, making a credit balance of
£17.728. After paying the pfeference dividend £14.369 is

carried forward, no dividend being paid on the ordinary shares.

Babcock & Wilcox, Ltd.—At the annual meeting, last

week. Sir John Dewrance said that in spite of the exceed-
ingly difficult times, they had been able to maintain their
prosperity. The nation was passing through a very difficult

and dangerous period. ' A large part of their works was closed
down for want of coal, and they were unable to obtain steel

and other raw materials. The company's organisation and
staff was capable of facing any situation which might arise.

Great Northern Telegraph Co., Ltd., of Denmark.—The
directors recommend for the year 1920 the distribution of a
total dividend and bonus of 24 per cent., including the 5 per
cent, already paid, and to transfer £50,000 to the reserve
and renewal fund; £83,333 has been allotted to the pension
fund. It is further proposed to set aside £416.667 for extra-
ordinary taxes, and to carry forward £285,892 to the account
for 1921.

La Plata Electric Tramways Co., Ltd.—.After providing
for debenture and other interest, the accounts for 1920 show
a profit of £6,879. which, added to £10,652 brought in. and
after allocating £3,000 to reserve fund, leaves £14,531 to be
carried forward, subject to corporation profits tax. if any.^
Financial News.

Brisbane Electric Tramways Investment Co., Ltd.—

A

dividend of 4s. per share, free of tax. for the half-year is

to be paid on the ordinary shares, making 8 per cent, for the
year. £20,000 to reserve. £8,000 to depreciation of invest-
ments, and £42,837 carried forward.

Slock Exchange Notice.—The Committee has ordered
the undermentioned to be officially quoted :

—
Calcutta Electric Supply Corporation.—£500,000 5 per cent,

first mortgage convertible (registered) debentures, free of in-
come tax, Nos. 1 to 4,000 (£100) and 4.001 to 6.000 (ifiSO).
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Hart Accumulator Co., Ltd.—^A dividend of 8 per cent.,

less lu.\, ou llic' ordinary shares for the year is recommended.

i'lU,5»U is put to income aud corporation profits taxes, aud

£-2o',iiHJ is to be carried forward.

Altrincham Llectric Supply Co., Ltd.—A dividend of 7i

per cenl. on the ordinary snares and one of 10s. per share

on iiie delcrred arc announced.

STOCKS AND ^ SHARES.

TuEsuAi Evening.

The feature of the Stock Exchange markets is undoubtedly

tue way m wliich new issues are being subscribed. JJcmauil

lor unaervvriting is eager, ihere is not enough underwnlmg

to go round, xiiose lu charge of new issues find themselves

inuudaled, m tlie words of one of them, with requests to be

allowed to have a participation in the various otters. It is not

that the pubhc take the securities every time on the issue ol

tue prospectuses, although withm the past week there have

been striKiug successes scored in this uuection. The Metro-

politan Elecuic Supply (Jompany. lor mstauc;e. which ottered

(4 per cent. Extension debeutuie stock at Uo, closed its List

soon after midday ou i\louday, several days in advance of the

time to which the prospectus referred as the last day for

closmg. Ihe Norwegian (Jovernment, ottering a b per cent,

loan at 8a, was equally successful. A good deal of the money

IS required by Korway for the development of electrical power.

The General Electric (Jompany is about to make an issue oi

7 per cent, debentme stock, aud in spite of the largeness ol

the amount requued, namely 3J milhon pounds, the uuder-

writmg was completed rapidly, and some of the people who
would have liked a share were shut out altogether, or had to

be content with a comparatively small amount.

Although business throughout the general markets is ex-

ceedingly quiet, there is no mistaking the appetite of the

public lor good investments. Ihe depression caused by the

continuance of the coal-strike prohibits any attempt at specu-

lation, or any desire to take risks. Consequently, the markets

concerned with speculative issues are m a lifeless state.

Nevertheless, money accumulates which, in the ordinary way.

would be going into trade, aud it is this capital which flows

BO readily nowadays into the good investments either new or

old.

The second reading of the Railways Bill will probably be

taken this week.- and, of course, no particular opposition is

expected to be raised at this stage. V. hen the Bill goes into

Committee, however, the hostility wall develop, and of the

big companies, the Great Eastern and the Great Northern

chairmen have both declared dehnitely against the Bill. Some
of the other companies, however, are acquiescent in what they

perhaps regard as the mevitable, aud it remains to be seeu

whether the changes that are introduced into the Bill will be

of sufficiently drastic character to alter its salient features.

Meanwhile" the Underground group stands out as being the

firmest of any of the railway departments. Underground
Incomes have "risen 4 to TtSj. Anticipation looks for payment
of the full £3 per cent, for the half-year ended next March,

and some of the optimists hope that the £3 will be paid in

September next. The i'lO shares are 5s. up at 2i, and the

Is. shares, after touching 8s. tid., went back a shade, leaving

them Is. higher on the week. Districts are '2i up. With
these, a further improvement has come in London United
Tramways preference, the present price of 4s. 6d. comparing
with haif-a-crown only two or three weeks ago. The com-
pany's 4 per cent, debenture has risen from 30 to 35, though
as there is scarcely any of it on otter, the latter must be re-

garded as more or less nominal. London and Suburban
Traction preference at 6s. 6d. are another 2s. up. and the

ordinary shares are quoted better at 2s. 6d.

Amongst home electricity shares. County of London prefer-

ence are i better at 8J, and Metropolitan 4 J per cent, prefer-

ence at 2 15/16 are an equal amount lower. The dechue in

the latter occurred, of course, owing to the offer of the Exten-
sion debenture stock. The new City of London second prefer-

ence go quietly ahead, and the premium has advanced to_

Is. 6d. It is said that several of the other lighting companies'
are contemplating new issues in this market, although nothing
reliable has yet transpired in regard to such rumours.
The Great Northern Telegraph Company has raised its divi-

dend 2 per cent, to 24 per cent., and the price is strong at

24. The cable list is better than it looks, owing to the fact

that quotations are kept at about their previous levels, but
that there is a further shrinkage in the amount of stock avail-

able. As an instance. Eastern Telegraph ordinary is called

163i middle, but it can be sold at 165, while buyers might
find it difficult to get any stock at 166. Direct United States
have risen to 5i and Anglo-American deferred is harder at
164. Globe preference advanced to 9i. Amongst the foreign
issues, Brazilian Tractions have recovered 2 points to 36.
Anglo-Argentine Tramways 5 per cent, debenture stock, men-
tioned here on several occasions as a sound speculative lock-
up when the price was about 55. is 2 points higher this week
at 63i. Mexican issues are on the dull side once more, owing
to the scarcity of news as to improvement in the outlook for

settlement of the companies' finances. Various dollar stocks
are better, prices being marked up in accordance with the
quotations cabled from New iork, although in the matter of
actual business, the market is doing next to nothing.

Electrical manufacturing shares are dull on the whole.
General Electrics weakened to 22s., on the forthcoming issue
of debenture stock. The first preference have fallen to 17s. 6d.
and the B shares to 18s. English Electrics are lower at 12s.
Siemens' price relaxed to 24s. 4Jd. The Chairman, at Mon-
day's meeting, reported that the total value of orders received
in 1920 was jUst over four milhon pounds sterling, as against
£2,835.000 in the previous year. He remarked that, although
orders may fall ofl' in some lines, they increase in others, and
so the business is balanced. The new shares are quoted
22s. 6d. to 23s.

Armament shares remain under the influence of the coal-
strike. Nobel Industries have decided not to pay any dividend
on the ordinary shares for 1920, because, although the profits

for that year are not less than those of the preceding year, it

is considered necessary to conserve resources in every way,
and not to make a distribution of profit as would, in normal
circumstances, be justified. The shares eased off a trifle on
the announcement. Vickers and Armstrongs keep tolerably
steady. The rubber share market is no better. A golf ball

manufacturer was telling us the other day that, although
the price of rubber is under 9Jd. per lb., he has to pay Is.

a lb. for his rubber in strips. Marconi shares came on offer

at 50s., to rally later on. Canadian Marconi's enjoyed a spurt
to 9s. 6d.. though ninepence of this was lost on profit-taking
by earlier buyers. Radio Common and preferred remain at

9s. 3d. and lis. respectively.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies.

Dividend Price
, ^ May 34, Yield.
1919. 1990. 1921. Riseorfall. p.o.

Brompton Ordinary 13 13 6 — ;610

Charing Cross Ordinary ..78 8J
— 10 6 6

do. do. do. 4JPret... 4^4) 8 — 7 10 6
Chelsea 4 6 8i

— 948
City of London 18 14 lA — 11 16

do. do. 6 per cent. Pref. . . 6 6 17/- — 7 13
County of London 8 fl 73 — 10 6 6

do. do. 6 per cent. Pref. .6 8 fj +i 778
Kensington Ordinary .... 7 9 4i

— 10 18 3
London Electric 2J 24 1 — 7 10

do. do. 6 per cent. Pref ..66 2! — 10 18 9
Metropolitan 6 7 83 — 10 74

do. 4i ppr cent, Pref. .. 4J 4i 2JJ -J 7 18 9

St. James' and Pall Mall .... 12 19 6 — 10 D
South London 6 7 2J

— 9 3 10
South Metropolitan Pref. . . . 7 7 16/9 — 8 17 10
Westminster Ordinary .... 10 10 6i

— 9 16 9

Telegraphs and Telephones.
1918 1919

Anglo- Am. Tel. Pref 6 6 78J — 7 19 10
do. Def 88/6 li 161 + i 9 6

Chile Telephone 8 6 5J
— R 6 8

Cuba Sub. Ord 7 7 7? — 968
Eastern Extension 10 10 168 — 6 2 9
Eastern Tel. Ord 8 10 16.'^ — 6 2 4

Globe Tel. and T. Ord 8 ID 16| — 6 2 3
do. do. Pref 6 6 9i +i 699

rjreat Northern Tel 99 39 34 — 10
Indo-European 18 10 83 — 7 16 4
Marconi 9S 96 2S — —
Oriental Telephone Ord 10 19 9A — '6 13
United R. Plate Tel 8 8 6i

~ 6 10 8
West India and Panama . . . . 1/3 Nil • ,%

— Nil.

Western Telegraph 8 10 16| — 'S 19 6

Home Rails.

1919 1930
Central London Ord. Assented . . 4 4 46* — 8 16 10

Metropolitan li U 964 -^^ 6 17 9

do District .. Nil Nil 19 +24 Nil

Unde'eround Electric Ordinary .. Nil Nil 2g -^ } Nil

do. do. "A" NU Nil 8/- *V- Nil

do. do. Income . . 4 9 78J +4 3 110

Foreign Trams, *o.

1918 1919
Anglo-Arg. Trams, First "Pref. .. Nil 6* 3g — 10 9

<lo. do. 9nd Pref. . . Nil Nil 8 — NU
do. do. 6 % Deb. . . 6 6 BPJ +t 7 17 6

Brazil Tractions Nil Nil 86 -f9 NU
British Columbia Elec. Rly Pfce. 6 6 65 — 9 1 10

do. do. Preferred 94 6 634 —1 *8 16

do. do. Deferred Nil 8 614 — '» 1'' 6
do. do. Deb. . . 4* 4> B94 — 7 3 10

Mexico Trams ."iper cent Bonds.. Nil Nil 49 — Nil

do. 6 per cent. Bonds.. Nil Nil 934 — Nil

Mexic"n Light Common .. .. Nil Nil 114 — NU
do. Pref Nil Nil 1'4 — 4 NU
do. Ist Bonds . . . . NU Ni! 69 - 4 Nil

Manufacturing Companies.

Bahcock ,t Wilcox 15 15 9A — 6 11 3
British Aluminium Ord 10 10 16/3 — 19 6 9

British Insulated Ord 194 15 1,», — 9 19

Callenders 26 15 14 — 10

64 Pref 64 84 17/6 — 7 8 7

CromptonOrd 10' 10 16/3 — 12 6 3

Edison-Swan 10 10 11/3 — -
do do. 6 per cent. Deb. ..56 70 — 7 3 10

Electric Construction 10 10 16/3 — 19 6 9
English Electric — 8 12/- —1/- 13 6 8

Do. Pref — 6 14/6 — 8 5 6

Gen. Eleo. Pref 64 64 17/6 —1/6 7 8 7
do. Ord 10 10 23/- —1/9 *9 1 10

Henley 96 15 lA — 10 8 8
do. 44 Pref 44 44 Bi — 6 18 6

India Rubber 10 10 I — —
Met.-Viokers Pref — 8 1?3 — 8 16 10

Siemens Ord. 10 10 lA —A '8 2

Telegraph Con 90 90 |20| — '6 16 4

£ki«_ -J E;3 L'IDlTiaendB paid free ol Inoome Tax,'^'^
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THE ROYAL SOCIETY'S SOIREE.

{Condmkd from page 641.)

Prof. K. Onues, Fui-.Meiii. It.S. , Sir U. A. Hailliehi,

F.li.S., and Dr. H. R. Woltjer showed apparatus and
Specimens used in research on the inHuence of low teni-

pBratures on the magnetic pr,operties of alloys of iron

with nickel and manganese. A series of iron-manganese
and iron-nickel alloys were exposed to the temperatures
of liipiid air, liquid liydrogen, and liquid helium re-

spectively, and the specific magnetism tested after the
' return to atmospheric temperatures. Tests were also

made during inmiersion in liquid hydrogen (
— 253 deg.

Cn.), and it was shown that alloys with the higher per-

centages of manganese cannot be made magnetic even
by immersion in liquid helium (

~ "269 deg. C). The
existence of one magnetic and one non-magnetic man-
ganese-iron compound was shown to be probable.

*rhe National Physical Laboratory' had a number of

exhibits made up of : (o) a i-eiay for Ijreuking uumK'-

rately large electric current^ (Ur. tiny Bair). in wliicii

the difficulties due to sparking at tiie contacts of ordi-

narj- relays are avoided by causing the nuike and break
to occur between mercury electrodes in an atmosphere of

hydrogen. An iron core floating in mercury carries at

its upper end a silica cup, full of mercury, and
connections are made to the mercury outside and inside

the cup. A solenoid pulls the core and cup down, and
thus makes the contact; the current is broken by tlie

Coi-E floating up so that the surface of the mercury is

cut by the silica, and the spark is sufiiciently quenched
t.T allow currents up to 20 amperes at 100 volts to be

broken easily. The mercurj- remains clean.

ip) A standard optical pyrometer (Dr. Kay and Dr.

tJrifTiths) designed with a view to facilitating the accu-

rate measurement of high temperatures bj- the " dis-

appearing filament" method. An image of the hot

object is superimposed on the filament of the pyrometer
lump and the brightness matched by varying the current
through the lamp. Monochromatic red light is obtained
by means of a filter glass in the eyepiece, and to enable

the observer to check the permanency of the calibration

of the pyrometer, two lamps are fitted which can lie

interchanged exactly in the field by a simple transverse

motion. Each lamp is provided with fine adjustment
in three mutually perpendicular planes. The use of tlie

pyrometer for measuring the " black body " temperature
of lamp filaments was demonstrated.

(c) Various types of hygrometers (Dr. Griffiths and
Mr. Schofield) adapted to the measurement of humidity
in cold stores.

(d) Wireless-telegraphic direction-finding apparatus
(Mr. R. L. Smith-Rose) of the type developed by Capt.

Uoliinson, of the Royal Air Force. Instead of finding

two positions of a receiving coil for which the signals

have equal intensity, two coils at right angles are con-

nected in series and rotated together until the signal

stl'engtli is unaltered by reversing the connections of

one of them. This gives the direction from which the

signal is coming and, therefore, the apparent bearing
of the transmitting station. Differences between the

apparent and the true bearing are found to occur, es-

]ic(ially at night; these differences raise many interest-

ing (pit'stions in connection with the transmission of

elei'tromagnetic waves in wireless telegraphy, and the

insti-uments liave been installed at various universities

by the Radio Research Board to assist in the elucidation

of this problem.

(( ) Resistance alloy " Omal " for electrical standards
(Dr. W. Rosenhain,''F.R.S., Mr. S. W. Melsom, and
.Mr. S. L. .\rchbutt), a material of the type usually
known as " Manganin " which is an alloy of copper,
manganese, and nickel. Prior to the war, the product
was supplied almost exclusively by Germany, and great
difficulty "was experienced by makers of scientific and
ordinary measuring instruments in obtaining material
suitable for their purpose from any other sources. Tlie

question was investigated at tlie Laboratory and, as a

result, alloys were made, and watelied through the
various processes, that meet the requirements as regards
tenq.ierature co-efficient, constancy, resistivity, and
secular change. The material is made in two types,
one having a resistivity of 45 microhm-cm., and the
other 35 microhm-cm. Samples of the product were
shown in various stages of manufacture, in the form of

cast ingots, rod, strip, and wire, together with micro-
graphs and curves of the temperature co-efficient.

(/) A standard resistance, 0.01 ohm for 200. amperes,
(Mr. S. W. Melsom and Mr. H. C. Booth) for the stan-

dardisation of current-measuring resistances to the
highest degree of accuracy. The element is composed
of a number of wires, a method which ensures ease of

adjustment, large codling surface, and uniformity of

temperature.

The Western Electric Co., Ltd., exhibited telephone
transmission measuring ajjparatus, including (1) a port-
able high-frequency bridge designed to give instantane-
ous readings of the capacity of the cables which are
already installed. The cumbersome method of using
a galvanometer and batteries, which has heretofore been
used, is replaced by a method which gives direct read-
ings of the capacity at any desired frequency. (5) A
line impedance high-frequency bridge which enables
one to obtain the resistance and reactance components
of the line impedance by direct readings. It is an adap-
tation o'f the bridge method which is used for measuring
effective resistance and effective inductance. (3) A
transmission measuring set that gives direct readings
of the loss in miles of standard cable of a telephone cir-

cuit. (4) A transtnission gain measuring set specially

developed to determine transmission gains and trans-

mission losses of lines and apparatus u.sed in the tele-

phone art, and (5) a variable freciuency oscillator con-

sisting of a thermionic tube generator which is so ar-

ranged that the frequency delivered may be varied over
the range normally considered essential for voice cur-

rent. It is arranged to give a uniform output at all

frequencies and has a very pure wave forju.

The Radiological Branch of the Research Department
of the Royal Arsenal at Woolwich had on view a selec-

tion of pinhole photographs illustrating the change in

shape of the focal spot with current change, and also

the various parts of the target of the tube which emit
X-rays under varying conditions. The method of pro-

tection used when radiographing large metal objects,

i.e., complete enclosure in a lead box, was shown by
means of photographs, and illustrations could also be
seen of a portable set, whicli has already been described

in the engineering Press, that was designed and made
in the Research Department at Woolwich for the purpose
of the visual examination of materials, and wliich

affords complete protection of the operator.

Dr. Leonard Hill, F.R.S., exhibited his recording
kata-thermometer, an instrument which gives a con-
tinuous record of the cooling pow'er of the environment
exerted on the surface of the bulb of the kata-thermo-
meter which is automatically kept at skin temperature.
Introduced into the bull) of the " kata," which is filled

with alcohol, is a coil of wii-e with a large temperature
co-efficient of resistance, which coil forms one arm of a
Wheatstone bridge that is balanced when the coil is

at a temperature of 3G.5 deg. C. An autonuxtic device
is used by which the current sent through the coil varies

according to atmospheric conditions so that the coil is

kept at 36.5 deg. C, while an ammeter placed in series

^vith the coil indicates the variations of current and
so the cooling power.

Dr. E. E. Fournier d'Albe demonstrated his latest

form of optophone, an instrument which enables totally

blind people to read ordinary printed books and news-
papers. It is based upon the reflection of beams of

rapidly intermittent light from the type on to a selenium
preparation, which produces sounds in a telephone
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varying according to the shapes of the letters. 'J'he

instrument shown was lent by the National Institute

for the Blind, London, where it is in daily use; it has

been fully described in our i)ages.

The instruments and records exhibited by the Meteoro-

logical Office included Dr. J. .S. Owens's remarkably
simple apparatus for recording the degree of atmo-

spheric pollution, and the present lack of coal was
clearly indicated on tlie records. Other interesting

records were those which showed the relation between

, the atmospheric pollution and the vertical potential

gradient of atmosplicric electricity, which subject is

now being investigated at the Kew Observatory.

Wliile the apparatus briefly described above only

formed part of the whole shown by some 39 exhibitors,

it was noticed that the latter figure had decreased by
about one-eighth compared with last year, neither did

the exhibition as a whole reach the standard one re-

members in pre-war days.

TciE PRESENT ECONOMIC POSITION OF THE
ENGINEERING AND ALLIED INDUSTRIES.

{Oint ill lied from page 6m.)

The I'lillowing is a continuation of our extracts from the
pamphlet issued by the Engineering Unions:—

The Ruin of Our Foreign Trade.

But although we need say no more about the foreign

exchanges, tliere is au aspect of foreign trade on which we
must insi.st. Why is it that, at a time when there is the most
urgent demand for macliiiiriv of mII kinds, for agricultural im-
plements, tor railway liHdiiintivcs, and what not, the em-
ployers are getting so few ordris from (iermany? They say it

IS because of the tleprcfiation, of the ciuTeiicy, which our em-
ployers imagine is so ailvantageous to employers over there.

A.ssuming this weird idea to be correct, who is noio depreciut-

iim still jiirtlu-r the (Icniiaii mark? We undei'stand that an
overwheliuiiig m:ij(irity of the British engineering employcis
have supporti'd, and .still support. Mi', l.loyd (leorge's Govern-
ment, with its pi)lii:y of " making Gciniany pny," and its pre-

sent proposals of high Customs duties lalciihilcd to prevent all

German exports. Everything that lundcrs the German export
trade necessarily still further depreciates the German mark

;

and, therefore (accimdiug to the statement of the British engi-

neering employers), still furtJier strengthens tlic position of the

German employers. Now, the British employers contend that,

because their German competitors enjoy the " advantage " of

having a depreciated currency, the British engineering \\ork

man must accept lower wages! When the British Govern-
ment, by its strangling of the German export trade, has caused
a further depreciation of the (ierman mark, presumably this

extra " advantage " that the German employer will pos.sess

will be made the justification for a still further reduction of

British wages. . . . Who is paying this so-called German
indemnity? The British employers clearly intend that it shall

be the Briti.sh workman.
Of cour.se, this is not what the employers call it. They call

it a " consumers' strike."

The Consdmers' Strike.

According to the engineering employers, the world A\as going
along very well until " the critical month " of August, 1931

—

the employers had been, until then, admittedly making large

profits, which we have seen reflected in their swollen dividends
—but that, suddenly, there was " a consumers' strike." when
all over the globe people decided to refuse to buy. because
prices were ton high. The argument insinuated is that the
present depression of trade in engineering products can be
remedied by a substantial lowering of price, which will bring
the " consumers' strike " to an end, so that purchases will be
resumed on the old scale, and employment will once more
become brisk.

Unfortunately for this argument, the sequence is the other
way. Prices began to fall precipitately long before the so-called
" consumers' strike." According to the very figures given
in the employers' pamphlet, wholesale prices were at their

highest at the end of February, 1920, namely, '256 per cent,

above those at the end of December. 1913. They then dropped
almost continuously, month by month until, a year later, they
stood at no more than 61 per cent, above the 1913 figures.

Thus, the whole.sale prices, on an average, were, at the end
of February, 19'21, less than luilf what they had been a year
before. If. as it is suggested, a mere cut in prices is sufficient

to restore demand, was not this drastic cutting of prices in

halves enough to bring about a revival of trade? Yet. far from
causing demand to increase, and leading to a regular boom, the

fall in wholesale prices in the proportion from 356 to 161 was
marked, so the employers tell us, not by an increase but by a
continuous falling otf of orders for commodities, and conse-

quent reduction of work, so that the Trade Union percentage
oi members diawmg unemployment beneht rose Irom 1.6 jn-r

cent, at the end of J'eljruary, jy2U, to 8.6 per cent, at the end
ol J''ebruary, iMl.
Whatever was the cause of the slump, it has been demmi-

strated that a reduction of prices does not remedy it—not even
a reduction of prices to the extent of more than hall, litis

reduction has tuKcn place, and the slump, su the employers tell

us, IS u-orse than ever, 'ilie employers, shuttmg their eyes to

this fact, still go on i-epeatmg the shibboleth of ' reduce prices

in order to induce larger sales." Why do they ixjrsist in sucli

mistaken political economy? It is because tney wish the

workmen to come to believe, in their hearts, that Jt is only by
accepting a drastic reduction of wages that they can get rid ol

unemployment. But every economist knows (though the em-
ployers still cannot believe it) that a reduction of wages js iiu

remedy for unemployment.
'I'he.se countries will not, because they cannot, buy timii

abroad to a greater total amount than the total amount of their

own purchasing power. To olfer them British goods at lower
prices is merely to give them more British goods for the same
total sum—a course which will reduce, not increase, the
national advantage from the trade. No general reduction of

prices has any effect in increasing the total value of inter-

national trade. No general reduction of the cost of production
111 any country can mcrease its aggregate share of the trade of

the world. British engineering employers may not think much
of political economy, except when they want to quote it against

the workmen, but it may interest them to remember that, in

all their present argument, they are " flying in the face of

political economy." For it is the confident teaching of political

economy that no general reduction of prices or wages can, in.

itself, increase the total value of a nation's exports.
" General low wages never caused any country to under.sell

its rivals, nor did general high wages ever hinder it from doing

^' Whv Destroy the Home Market?
Not a word is said, from beginning to end of the employers'

pamphlet, about the home market. No one would imagine
irom its ixjrusal that, great as is our interest in the export
trade, two-thirds of the nation's production is for the home
consumer. Even in engineering, W'hich is, along with the

cotton trade, exceptionally deiJeudent on export sales, some-
thing like 5U per cent, ot the whole industry is engaged in pro-

ducing the locomotive and marine engines, the multifarious

equipment of our railways and factories, the innumerable kinds

ot machines, the agricultural implements, the electrical plant,

the scientific instruments, the motor cars, the .sewing machines,
even the bicycles and gramophones, and all the thousand and
one engineering products, for sale and use in the United J\ing-

dom. Ijarge fortunes have been made in the i)ast out of the

home trade alone. Even to-day, as is common knowledge,
there are engineering firms making quite substantial prohts out

of one or other kind of engineering for the home market. \\ by
is this left entirely out of account in the employers' pamphlet?

The Conspiracy to Reduce Wages.
This is why the " conspiracy to reduce wages " is wor.se

than a crime; it is an economic blunder. 'the employers'

pamphlet states :
" It is unfortunate that, in certain quarters,

it should be alleged that employers have entered into a con-

spiracy liaving for its object the forcing down of wages. We
need not quarrel over the word " conspuacy," or the words
" forcing down," which the employers, perhaps, understand iu

a sense difl'erent from that in which they are used by the

workmen. But quite a iiuuiber of prominent employers, iu

quite a number of differeut industries, have publicly declared

that wages must be reduced, and are to be reduced. At the

present moment, to name only half a dozen gi'eat industries iu

which explicit intimations have been made that the associated

employers intend and demand a reduction of wages, this is

being simultaneously sought by (u) the shipbuilding and engi-

neering establishments; (6) the cotton and woollen manu-
facturers; (c) the coalowners; (rf) the farmers on the Agricul-

tural Wage Boards in different parts of the country ;
(e) the

mercantile marine
; (/) as regards the wages of women iu parti-

cular, the emplcjyers in a large proportion of all the Trade

Boards. These represent, in the aggregate, at lea.st one-third

of the whole wage-earning population of the nation, and there

are muumerable other cases in which wages have alicady been

drastically reduced. . . .

Bad Economics.

There is much more false economics in the employers'

pamphlet—all deliberately inserted, possibly in all sincerity,

with a view to " create atmosphere," and persuade the engi-

neering workman to acquiesce in reductions of wages— but we
cannot deal with all the blunders. There is, however, one

glaring fallacy directly affecting our own indu-stry which

should not be passed over. We are told with all the

emphasis of capital letters, that " New capital is the engineer's

source of employment. The engineer and the builder are fed

and clothed out of the savings of those in other occupations;

but tho.se, e.g., the farmers of Northern France and of Russia,

have at the moment such a slender margin that they cannot

achieve the task which, incidentally, would be enormously to

their own advantage. This, to many, may be a new idea, but

it in evident that if people in other industries did not siwe

there could necer be an engineering industry iit all."

This " new idea " is blank nonsense, unworthy even of an
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Oxford undergraduate. The engineer and the builder are no
more led and clothed out of other people's savings, or out of

savings at all, than any other workmen. They are fed and
clothed, year by year, like everyone else, by the contem-
porary labours of those who produce food and clothing, which
are exchanged, at each moment, for the labour of the engi-
neer. . . .

Why Not Give the Pacts as to Profits?

It is to be noted that the engineering employers support
their argument for a drastic reduction of wages by no facts
and no statistics as to the actual results of their enterprises.
They imply that these are making no profit whatever now,
and that their works are running at a loss. But they do not
put the cards on the table. Even without revealing the profit

and loss account of particular th-ms they might, at least, have
produced a statement showing (as regards the membership,
taken as a whole, of the Engineermg Employers and the
National Employers' Federations) the total cost of production
and the total proceeds of sales, as the miueowners have done.
Before the workmen can be expected to believe that the
British engineering industry is working at a loss, such an
authoritative statement must be published. It is not produced
liecause it does not yet exist. The employers do not thcm-
sctucs know what their fellow-employers are making. Only
the Inland Revenue officials at Somerset House have any
approximation to knowledge on this point; and, to judge from
what leaks out privately, supplemented by what is published
now and again in joint stock company prospectuses and re-

ports, there is the greatest possible range of difference between
firm and firm. . . .

It is taken for granted that the employers are to pocket the
exceptional profits of good years, but that, in bad years, the
workmen are t« make good the loss by a lowering of their
standard of life. But the very justification for leavmg to the
employers the exceptional gains of good years is that the em-
ployers, in turn, should stand the racket of the bad years.
The workman has no share in the gamble, and the wage-
earners' standard of life ought to be at all times maintained
intact.

The employers' present argument for wage reductions
ignores all this; their case is that whatever may have been the
state of things down to August, I'JiiU, the How of new orders
has greatly fallen off. lessening of engineering work to be done
has already led to extensive discharges, and there is every pro-
spect of a continuance of the slump leading to losses which
they have no means of meeting otherwise than by a cut at
wages. . . .

No wonder the prices of the shares keep up ! From one end
of the country to the other engineering firms which find them-
selves this year making, not losses, but merely less abundant
profits than in 191'2-]4, are sending in their claims for repay-
ment of the Excess Profits Duty that they have parted with
during 1915-20. This fact is known to every engineering em-
ployer.

Is it' quite honest to publish a long pamphlet, insinuating on
every page that the employers are making huge losses and
have no prospect of avoiding still further losses, except by a
drastic cut at wages, without mentioning the fact that practi-

cally every engineering firm in the kingdom, which has begun
to make losses (or even to find its profits falling below the
1912-14 standard) is already sending its claim for repayment of
its Exce.ss Profits Duty? Many tens of thousands oi' pounds
have already been issued by the Treasury to engineering em-
ployers during the last few months in such repayments.
In view of these circumstances, the first step must be to put

all the cards on the table. Without any revelation of the
business of particular firms, there can be no valid objection
to the production of an accountant's certificate showing, for
each of the past ten years, as regards all the firms associated
in the Employers' Federations:—

(a) The aggregate cost of production and working;
(li) The total net proceeds of sales;

(c) The aggregate amount paid to Government as Excess
Profits Duty, and the portion of that amount that has already
been repaid.

(d) The aggregate amount distributed to partners and stock-
holders of all kinds.

Specific Instanxes of Foreign CoMrEiiTiox.

.Although the employers carefully conceal the facts and
statistics of their enterprises, on which alone any valid claim
for a reduction of wages could be based, their pamphlet
abounds in alarmist " hearsay " statements—unautbentieated,
obviciusly unverified by the writer of the pamph'et, and unveri-
fiablc by its readers—as to foreign ccinpetition. We are pre-
sent«'d with as many as six and a-half pages of statements
(unsupported by details or statistical proof) as to alleged under-
cutting by foreign manufacturers and " orders lost to this
country." Ti'ade Unionists, whilst fully aware that manufac-
turers in other countries exist, and that they naturally secure
some of the orders that British firms would like (at tlieir own
prices) to execute, wdll not be impressed by these instances.
They have heard them all before. .M every conflict with the
employers over wage-rates and conditions, i'rom 18.51 down to
last year, the same bugbear of foreign competition has been,
at-every recurring period of " bad trade." trotted out. Exactly
similar cases have been cited of British tenders being rejected
in favour of those of foreign firms. Almost identical instances
have been adduced of orders cancelled, withdrawn, or trans-

ferred, and just the same insinuation is made that the only
remedy is for the British workman to submit to a reduction of
his wages. Each time, during the past 70 years, subsequent
events have shown the scare to have been an illusion. Within
a very few years on each occasion the amount of engineering
products exported to other countries has not only gone back to
its former height, but has actually greatly increa.sed, and the
profits of the successful employers (as revealed in the last few
decades by the published prospectuses and balance sheets of
their joint stock companies) have grown by leaps and bounds.
And now, when those exports have rfsen to a height surpass-
ing the wildest dreams of the engineering employers of 1851,
with an aggregation of profits during the past decade that
would have made them gasp and stare, the same old bogey of

foreign competition is trotted out, almost in the same words
as in the preceding generations !

Such denseness of comprehension and failure to learn from
exijerience is surely somewhat remarkable. It is strange that
the employers and their scribes do not realise that, in bewail-
ing the frequency with which, in bad times, they tender iu
vain, only to find orders going elsewhere, they are merely
suffering from an illusion. What is real is the universal but
temporary falling off' of demand. What is illusion is the im-
pression that our rivals are doing better than ourselves. When
trade is good and firms are " booked up " with orders, they
do not put in tenders for every job that is advertised. They
may, indeed, refuse to tender at all. When, on the contrary,
work is slack, they tender on every opportunity for every job
they can hear of. If, because business is bad, every engineer-
ing fii-ms puts in, this year, four times as many tenders as last

year, there must necessarily be four times as many tenders
rejected as there were last year, leading every firm, quite sin-

cerely, to believe in four times as many instances of " losing
trade by foreign competition," four times as many cases of the
" shortsightedness of the workmen in demanding such high
wages," four times as many opportunities for demonstrating
the " ruin of the British engineering industry "

! Yet it would
be all illusion due merely to the increased frequency of tender-
ing by all the firms.

As a matter of fact, there is no more " foreign competition
"

when trade is bad than when it is good. At all times foreign
engineering firms exist, and do business in competition with
others in their own and foreign countries. Extraordinary as
it may seem to simple-minded British employers, we do not
find these foreign engineering firms exceptionally busy and pro-
sperous just when British engineering firms are slack and
" losing money." On the contrary, exjierience shows that it is

just in the years that British engineering is flourishing, work-
ing overtime, and making large profits that our foreign com-
petitors are having the same experience. Equally is it the case
that years of slump affect all countries. And there is a reason
for this universaUty. Each country gains by the prosperity of

its rivals; and. on the other hand, when bad times come it

suffers along with its rivals. Nevertheless, the delusion is,

among engineering employers, almost universal. At this very
moment, when British engineering firms are telling their
workmen that only by a reduction of wages can they coije with
the Belgian, Germ-m, or .American competition, as the case
may be, we have information that Belgian, German, and
American engineering firms are enforcing on their own work-
men reductions of wages and increases of working hours, on
the plea that without these they cannot compete with their
British competitors and rivals (or Belgian, or German, or
American, as the case may be), and in each case the employers
are quite honest in their arguments. They are going on,
generation after generation, making, through sheer ignorance,
the same economic blunders. The answer to their tale of woe
is simply. " It is not true."

(To be continued.)

Decline of Italian Industry.—The Efononiic Upvieir.

quoting from Econnmistn d' Italia, states that durine the war the
Italian engineTincr industry made such progress that it was able
to export even the cl.iss of machinery for which Italy had pre-
viously been dependent on the foreigner. At present it is passing
through a crisis. Several firms aie still engaged in the execution
of outstandiug orders, but as few new ones have come in their
activity will be appreciably reduced. Many orders have been lost

owing to the successful competition of Germany, Hungary, and
Czecho-SIovakia. In a recent tender for electrical plant the prices
offered by German firms were a third lower than the Italian offers.

The constructicu of a complete set of paper-making machinery was
adjudged to a German firm at M. 2 mill , equivalent to L. 800,0Co,

whereas the lowest Italian tender waa L. l,250,0i>o. The same
results have occurred with regard to aviation plant and railway
rolling stock.

Patents: Licences of Right.
—The Boanl of Trade Journal

states that, by virtue of the provisions of See. 2f of the Patents
and Designs Acts, 1907 and 1919, the undermentionel patents were
amongst those endorsed "Licences of Right." on May lltb, 1921 :

—

No. 971, of 191.3 (J. G. Johnson, Badische Anilin andSoda Fabrik),
" Improvements in and relating to chemical reactions in gases by
means of electric arcs." No 113.523 (3.213, of liil8), (N V. Fab.
van Instrumenten enElectrischeApparaten"Inventum,')' Improve-
ments in electric heating apparatus."
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ELECTRICITY SUPPLY TARIFFS.

At au ordinary geueral iiiftHiug oi the jNsirruTioN otf Elkc-

TKICAL Engineeksj, held ou April 'iGtli, a discussion on
" Tariiis " was oixjuod by Messrs, J. K. Waikie and J. W.
Beauchanip, each of wliom read a paper. Abstracts of the

pai)e]s fiillow :
—

kicciric Supply : Present Conditions and the

tloplilDson Principles.

J!\ J. i:. BLAIKIE (Abstract).

Tnio paper chaws attention to the changes that have come
about snu'e the late J>. John Uopkiuson devised the well-

l^nown system ot ilividing the costs of electric supply under

two heaanags, viz., Iixcd and running charges. At that time

electricity was u.sed almost entirely for lighting, and he

showed how it might be sold at low rates to compete with

gas and still make a profit.

Dr. Hopkinson's concluding sentences were :

" It is hopeless

to compete with gas in this country all along the line if price

is the only consineration. .But with selected consumers elec-

triiity IS "cheaper than gas. Surely it is to the interest of

those who supply electricity to secure sucfh consumers by
charging them a rate having some sort of relation to the cost

of suijplying them."
It IS important to notice the .scope and limitations of the

problem as thus .set forth. There are certain assumptions

which have been proved to be thoroughly justified so long

as the bulk of the output was for the purpo.se of lighting,

but which do not appear to be applicable, as they stanfl, to

the large undertakings that have since grown up, where light-

ing constitutes only H) or '20 per cent, of tUe output, for

example : That the central supply is always ready to supply

the maximum demand, which means macuines actually run-

ning; that all consumers cost the same in wages per kilowatt

of demand, and that ail consumers cost the same in capital

charges per kilowatt of actual demand.
If we divide consumers broadly into two groups, viz., those

who require a .supply for seven days a weeK, and those who
require a supply for six days a week, we hnd in the seven-day

group : Public lighting, domestic lighting, .some heating, a

small amount of power and, in certain ca.ses. traction supply

;

and in the six-day group : Practically all factory power ana
lighting supply, shop lighting, and some heating.

If we assume that the heating demand in the seven-day

group is balanced by the shop lighting in the six-day group

and exchanged, the percentage error in the whole group is

probably quite tritiing in the majority of cases, and the. pro-

blem is much simplified.

With reference to the Hopkinson assumptions it will be

admitted that : In the matter of coal consumption there must
be a very con.siderable difference between the two groups, as

the seven-day group not only demands service for more days

a week, but also for more hours per day. The factory group

is usually limited to, say, 60 hours a \\eek, at definite times;

the wages of the seven-day group are much in excess of those

for the six-day group, and capital charges are much less per

kilowatt in the six-day group for many reasons. The expen-

diture in mains and services is undoubtedly less, as in the

majority of cases low-pressure distributors are entirely elimi-

nated, sub-station space and sometimes buildings are provided

by the con.sumer, and there is an opportunity at the generat-

ing station of instaUing large sets at a lower initial cost per

kilowatt.

With the.se points in mind we can now consider the need
of reviewing the wlml.' .situation and the possibility of measur-
ing the v;iiiiiun (lilTiichci'.s indicated, with the object of arriv-

ing at a .satiNliirtiiiv hs^trm of analysis and finally framing
tariffs to suit. Since the price of coal has risen so enormously
and rat-es of wages. &c.. have increa.sed, we find a remarkable
cliange in the relative values of the components of the fixed

charge.
In a comparative study of fixed charges as given for

Hopkinson's hypothetical station, for an actual case 1914-1.5

and for an actual ca.se 1919-2(J, we get the following percen-

tages : Coal, 21, 23, and ;W; other charges. 22, 37, and 42;

and capital charges, .'57, 40, and 20.

So long as the capital charges were the dominating com-
ponent of the fixed charge, the a.'isumption that all consumers
called for an equal readiness on the part of the undertakers

to supply did not make an important difference. Now that

coal and wages predominate, the dillereiu-es between cla.sses

of consumers with reference to readiness to supply becomes
very important, and it is this feature that we have to watch
carefully in trying to hold our own against the possibilitv of

private plants in large factories. The fear of gas competition

in lighting disappeared with the introduction of the metal-

filament lamp.
If the central .supply does not take full credit for the savins;

due to limited hours of demand, the margin of profit will

become very narrow indeed at competitive rates. In coal

con.sumption. the superior running economy of the central

supply .-iuffers a discount in mains and transformer losses. In

other charges a factory can oH-en claim as good figures as

the central supply, pnrticularly where a fair number of en-

gineering hands are emploveil. Jn capital charges it is doubt-
1 ul if the factory cannot Uo as well, ami it must not be lor-

gotten that the central .supply is always handicapped witn the
cost of mains and transformers.

'J'akmg all the.se points into account the factory load is a
serious problem and justihes careful consideration m order
that the supply department may leel sure of its ground in

offering suthciently low rates to consolidate the business, and
Work profitably at the same time.
lb go a step further, there are, I believe, many engineers

who hnd it very difficult to decide how the inevitable increases
are to be applied. There is a general feeling that they should
be applied to the lighting, one of the most effective reasons
being that ]iower contracts are very difficult to alter. On the
other hand, municipal bodies are apt to favour tlie taxation of
the ]iower consumer.

I'Voni conditions as they are to-day it is possible to retrace
our steps and start again, foUow-ing Dr. Hopkin.son's methods,
with new facts, new observations, and changed condiliipuf^

We have before us still the brilliant idea of grouping .iml

selecting consumers, and dividing the co.sts between them in

such a manner that we may safely quote low rates to certain
classes.

Having stated the need and indicated the advantages of

regarding consumers under the two headings of six and scvi u

days, the problem arises as to how the costs can be segregalcd.
Beginning with coal we can follow Dr. Hopkinson and take

a hypothetical station running under average conditions. l!.et

us assume that the plant con.sists of four sets of turbo-genera-
tors, each of l.OtKJ kW, three being in service at a time to
meet demands as follows : For lighting, 800 kW, and for
power 1,600 kW ; total. 2.400 kW. If the lighting load factor
IS I2i i^er cent, the output per annum is a76,0(K) units, and
if the power load factor is 23.7 per cent., 3,324,000 units, a
total of 4.2(KJ,000 units; the whole .station load factor will thus
be 20 per cent.

If the total observed coal consumption is 6 lb. per unit .sold,

and the running coal 2.5 lb. per unit sold, then the total C(;al

consumed will be 11.200 tons, which we will now apportion
ti) the two supplies : Running coal units x 2..5 lb :—Power
3.7(11), lightmg 980; total 4.(i80 tons. Fixed coal: kW X 2.72

tons per annum:—Power 4,350. lighting 2,170; total 0..520

tons. This gives the following totals :—Pow-er 8,050, Hghting,
3,1.50; grand total 11,200 tons, or expressed as lb. per unit
.sold 5.43. 8.05, and 6 i v,s|i,rtivi'ly.

The total capacitv of tlic -N.^tnii in kilow.att-hours may be :
—

One 1,000-kW for 8,7(1:
i hnur.s S, 760,000; one 1,000-kW for .U

weeks of 60 hours, 3,()(.)U,(I(«). and one 1,000-kW for 25 weeks
of 6 hours, 1.50,000; total. 11.970,000 kWh. For running this

number of plant kWh without generating any current we have
already allocated 6,-520 tons as fixed coal, or 1.22 lb. per plant
kWh run.
For comparative purposes between one station and another

or between one year and another of the same plant, it is tlie

jiercentage of units output to the plant kWh run that is

needed. In this ca.se it is about 35 per cent., though the
ordinary load-factor scale shows Q/} per cent.

To continue with our hypothetical .station. If power alone
were required two sets would run 51 weeks of 60 hours. Licht-
ing alone w'ould require one set for 8,760 hours, a total of

14,880,000 kWh.
But by the co-operation of the two supplies we have seen

that only 11.970,(X)0 plant kWh run are necessary, or about
19.6 per cent. less. We can therefore reduce each of the above
items by 19.6 per cent.

In the probable working of the hypothetical station the

percentages of ontmit to plant kWh run in the two groups
are :—Lighting 12^ \}er cent, and usual load f.icfnr 12i per

cent. : power 67J per cent, and usual load factor 23.7 per cent.

It follows, therefore, in the six-day group that beyond a

load factor of about 35 per cfnt. on the usual scale we cannot
expect a further reduction in coal consumption for power,

as at this load factor the plant would be running at 100 per

cent, .activity on the plant kWh scale.

.'Vny further increase in output could only be obtained bv
increasing the number of plant kWh. The coal per unit

could only be decreased beyond this point by employing more
elTicient plant.

Tlirough the courtesy of the several engineers concerned,
the author has been able to examine and experiment with the

figures of .aevernl undertakings, nnd the i-esults obtained con-

firm his figures for the plant kWh scale of the hypothetical case.

It was sugpested bv Dr. Hopkinson that the running charge

should contain, besides the running coal, certain proportions

of, wages and stores. Mr. .Arthur Wrisht and others have

shown this method to be very satisfactorv for a number of

years, but, incidentally, always on a rising load factor. If

for some reason, such as " summer time " or shorter factory

hours, the load factor drops, it is difficult to believe that there

will be any reduction in expenditure except on account of

coal. It is sugi.'e.sted. therefore, that the safest poh'cy is to

limit the runninc charge to coal only.

.\ method of finding the fixed coal has already been de-

scribed. The two other components of the fixed charees. viz..

canital -Jiaraes and all other charges, can be divided and
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allucated to the two groups by simultaneous equations, as in
the case of the coal. In these cases/ of course, " kilowatts
ilenianded " are substituted for " units," and values are found
for each group per kilowatt demanded.
Examples from the actual figures are given in the paper.
I'Vom these figures it is seen that the cost of private lighting

is about ii times the cost of power, and the cost of public
lighting about twice the cost of power, with low-priced coal.
There are two views of charging held : The value-of-service

theory, and the cost-of-service theory.
The first simply means getting as much as possible having

regard to the possibility of competition. The second is a
rate which includes a comfortable return on capital, and is

found to be very palatable to juiblic utility conmiissioncrs.
. An extreme case of the value-of-service theory is found in
a scheme which is in successful operation in a few undertak-
ings, known as the " Point Five " system. It is a compounil
charge which has no sort of relation to the cost of supply

;

the fixed charge is based upon the rateable value of the
property, and current is supplied at ^d. per unit.
Eor those who feel constrained to supply on the cost-of-

service theory, as pubhc policy, the foUowmg methods can
be applied: TTie Hopkinson compound rate and variations;
the V*' right maximum demand system; the Doherty system
(American) which is a three-charge rate similar to the Hop-
kinson, the thkd rate being a consumer's charge to coyer
book-keeping, meter reading, and such charges that are com-
mon to every consumer, large or small; and various time-
controlled two-rate meters.
None of these systems, however, defines what the cost

really is.

Dr. Hopkinson's discovery that the costs of preparation were
very high and that the costs of continuing to supply were
very low. naturally suggests that the first charge should be
high and the second low. This form of tariff may encourage
waste at the high rate in order to attain the low one, and at
the low- rate because it is not worth the trouble of economising.
Proposals to dispense with meters altogether are an encourage-
ment to waste, and are against national interests. In the
opinion of the author, the value-of-service theory is the only
one of practical value, and the aim of the management should
be substantial profits, with an eye to future competition. In
the case of public authorities these profits can be applied
to various reserve funds or to the relief of the rates.
Returning to the form of analysis proposed, it remains to

show the practical apphcation of one form of tarill dealing
with the points that arise.

Having divided the supply into suitable groups, there is

no reason why the usual load-factor differentiation should not
apply to each group, as far as is legally and commercially
practicable.

In addition, a coal clause should be devised to adjust autcj-

matically the rates of charge with the price of coal.

'. For the coal in the fixed charges an opportunity occurs
to compensate also for rises in wages and the increasing
price of plant and capital. It will be generally admitted that
these co.^ts must follow, more or less, the price of coal.

It is. therefore. po.ssible to arrange what may be called a
fixed-charge clause as well as a coal clause, both varying
automatically with the price of coal.

Power.—In order to compete successfully with private plant.
and to meet the changing comlitinns of hom-s of labour, it

seems essential that all power consumers (six-day group)
should be strictly on a load-factor tariff. At the same time.
in the author's opinion, a suitable maxiuium charge should
be fixed in order to keep the operation within the limits of
fair trading.

As a first approximation the cooking and heating section
has so far l)een included with the six-day group, and in
justification it may be pointed out that it possesses in a
marked degree many of the characteristics of the large six-day
consumers.
There are mains problems to be taken into account, but

actual practice may show that in many cases the cooking
load will not overlap the heavy lighting load.
Promi.scuous heating naturally occurs during the winter

months, and is al.so confined to definite periods. The same
arguments apply as in the case of cooking, the only difference
being that, whereas cooking loads, occur at definite times
during each day throughout the year, heating occurs at more
irregular tunes. Init only for about half the year.
The lighting of factories where the supjjly is high-pressure

only and limited to factory hours, may be treated as power
load. It tends to low^er the load factor of the factory and
draws extra payment in this wa\'.

As regards the seven-day group, if jKiwer is used on Sundays
it will probably have a very good load factor on the usual
.scale, and therefore the price will not be unreasonablv hi'-'li.

If there is a considerable Sunday load the analysis will show-
no very marked difference between the fixed charges of the
two groups.
Fi-equent reference has been made to the relation betw^een

units output and what has been called plant kilowatt-hours.
It might_ be expres,«>d as a percentage and is in need of a
name. I ntil a better one is forthcoming the author suggests
" w^ork factor."' For all statistics connecting coal and units
i*. IS essential to know this factor. Comparisons between
different undertakings on thermal elFiciency are u.seless with-
out this factor for correction, and, very possibly, a few more

factors. We have s<.«n that the consumption of the same
plant with the same load factor can vary from about 1'2 lb.

to S lb. or less, for no other reason than the development
of pow'er load, which has a high " work factor " and there-
lore imjiroves the average.
On the whole supply the effect of improved plant can be

measured by correcting the work factor, and gives a useful
indication when it is necessary to balance capital expendi-
ture with improved fuel consumption.
Load factor, as we have seen, is by no means the whole

case. Comparatively small stations situated in districts with
a load factor of about .30 ijer cent., but with a high " work
factor," might easily be more efficient than a super-power
.station. With the large amount of data collected day by day
in the larger undertakings, there should be as much scope
for special and continuous research as there is for a chemist
m a steelworks. Continuous checking and testing oi the
tariffs are as important as watching the cost of generation.
Occasions arise when the timely correction of properly
measured amounts may easily be worth ten times the saving
due to the best engine-room and boiler-hou.se supervision. It

should never be forgotten that practically all tariffs are based
on certain a.ssumptions, liable to vary with every new de-
velopment. It may be the expansion of some particular
service, the price of coal, factory hours of labour, or a gradual
change of power factor.

[To be continued.)

JOINT ELECTRICITY AUTHORITIES.

Tiiii West PiIDLng TxyLmi'.

A.\ inquiry on which hinges the future of electricity supply
and distnoution in the greater part of the West Kiding of
Yorkshire was opened in the Leeds Town Hall on Wednesday
last week by the Lilectricity Commissioners.

'Hie local authorities concerned have been unable to agree on
a, joint scheme, the mam item of di-scord being the inclusion
or e.xclu.sion m its present state and capacity or the iork-shire
Electric Power Co., v^hich already supplies a large area m the
West Kiding. The result is the projection of tnree separate
schemes, one by the Leeds Corporation, providing for tne co-
operation of the i'ower Co. for i-i year.s, and its purchase
at any time after the expiration of that period; the second
by a conference of local authorities in which Bradford is the
central fiyiu'e. providing for the immediate absorption ot the
Power Co. ; ana the third by the Jr'ower Co. itself, which sug-
gests the company as the future Joint Electricity .Authority in
embryo, the municipalities to become joint controllers by the
purchase of shares.

ihe Commission uas composed of Sir -lohn Snell (chairman),
Sir Harry Haward, .Mr. II. _Buotb. and Mr. A. Page, with Mr.
E. W. Pludson as l.-il ,i.l\i,rr mimI Mr \K S, ( 'iiiiil.,Tlpge as
clerk. Mr.E. Wonll ,il I .r.>T|H,., I, ,vpM-,.Mi..,| lli.^ I ..d.s Cor-
poration ; Mr. A. T. .Mill. I, K,< ., himI \Ii, I. K. L>. W light, the
conference of local authorities; Mr. .J. Hunter Gray. K.C., and
Mr. JJ. A. Shepherd, the Yorkshire Electric Power Co.

;' Mr.
J. C. McGrath. the West P>iding County Council; and Mr. J.
.\. Greene, the West Kiiliim l>i-tii.i rmniril^' A--n,i:ition.

Affected railways and oth. r IhhIi,', w,-;- :,].,. iv[ii,>, nnd.
In an explanatory addivs.s .«rui'\ iii,l: iii;irly two limirs. Mr.

^^o()l,l, put forward the J^eeds scheme. He emphasised the
care taken in the compilation of it, and deplored the lack of
outside support accorded to it. For the latter, he said, there
were various rea.sons, but the primary ones were undoubtedly
the questions of princijilo of representation and the un.sati.s'-

factory and almost chaotic condition of legislation at the pre-
teiu iiiue wiiu reierence to aiose matters, ±iis clients uad
been much impres.sed by the cogency of the various representa-
tions of the committees instituted by the Government in
recent years, both with regard to tlu' conservation of coal and
the imprc.veineiit of electricity supi>ly. But with the iiiipei-

fections of the Statute of J9W they found themselves left with
the necessity for the development of electrical re-organisation
and without any jiowcrs of compulsion with reference to the
ai-qiiisition of electrical undertakings, and without aiiy
genuine i,r .satisfactory financial endowment. This had induced
two results—the attitude of those who .said that the .Act was so
imix-rfect and the sitii.ition .so chaotic that one must do no-
thing,, luit must acquiesce in what was virtually steieotyjiiiig.

if not paralysing, electrical development, and the other the
category of tho.se wlio said that the.se. statutory defects and
iuadeijuacies would be supplemented at an early date, and
schemes could be put forward in the confidence that powers
for coercion and financial endowment would be available.
Leeds did not desire to be identified with either of those

categories, neither sharing the apathy of those who believed
that the present position involved es.sential futility, nor the
precipitancy of those who were anxious to run before they
had the power to walk. Its attitude had not been one of
selfi.sh exclusivene.ss. Counsel traced the local developments
in the matter before the .\ct of 1919. the conferences between
the local authorities after the passing of the .\ct. and the
reasons for the retirement of Leeds from the deliberations of
the conference. Since then, he said, the residue of the local

authorities had gone on with then- scheme, and Leeds had been
compelled reluctantly to plough a lonely furrow, but a furrow
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which thej- hoped cvcu yet might produce ;i useful electrical
harvest. The scheme was put forward as one which must
sujiply invaluable data and material, and winch might well,
aiitr the defects and impossibilities of the JJradforu scheme
had been more thoroughly exposed and more geuumely appre-
ciated, even evoke the support of tliose who at present were
behind and in apparent sympathy with other schemes.

In the drafting of the scheme they had carefully limited
themselves, apart from finance.* 'Ihey had not invoked the
assistance of any powers with which the legislature did not
provide them, i'hey did not wish to talk of compulsion or
coercion when they had uo powers of compulsion. 'f'hey

wanted to see how far their scheme, which wa.s well within
the four corners of the Statute, could be seriously regarded as
a contribution to electrical economy and eliiciency. Its

general objects might be summarised conveniently under four
ueads :

—
1. To encourage efficient autonomy. Under their scheme

the heads of great undertakings had the same impulse and
the same incentive to develop their own electricity supply,
and to surpass their own past records in efficiency.

2. V\hat might be called the main object, to enlist the
co-operation of the Yorkshire Electric Power Co. Ihey re-

garded the Power Co. as not only an inevitable but au invalu-
able factor in the electrical life of the area.

it. They wanted to avoid large and impossible capital com-
mitments.

4. They most particularly desired to avoid the generation
of friction, and to concentrate on the generation of electricity.

As for the area of the scheme, Leeds, like Bradford, had
adopted that i^rescribed by the Commissioners, as suitable,

and of convenient size. In that area there was a population
of 2,114,000, of which Leeds accommodated 445,550, say.

one-tifth. Leeds was also responsible for the generation of

about 30 per cent, of the total electricity generated in the
area in 19d0. One peculiar feature of the electrical position

in the area, which was almost unique, was that Ijy 1935 there
would be remarkably little difference in the situation, financial

<jr electrical, either under any of the schemes or under inde-

pendent evolution. It was not a practical electrical proposition
to erect one super-station owing to the difficulty of finding
adequate cooling .resources within reasonable distance. That
being so—and it was conceded in other schemes—whatever
the scheme adopted there would only be moderate-sizea sta-

tions, and, agam, under any scheme, these would probably
be three in number.
The scheme of representation on the controlling board pro-

vided for five members for Leeds, four for the Yorkshire
Electrical Power Co., three for Bradford, and one each for

Halifax and Huddersfield, W'ith five for other authorities, and
two for the West Hiding County Council. The clause providing
for the purchase of the Power Co. after 43 years indicated
a minunum period during which it would not be absorbed,
and gave ample opportunity for legislative changes. He ad-

mitted that the whole of that clause was nltra vires at pre-

sent, but it served to show the attitude of Leeds towards the
company. No negotiations had taken place between Leeds
and the company on that clause so far.

Counsel also dwelt on some of the more important technical

clauses, and on the suggested sites in the following suggested
order of erection: Leeds, Wakefield, and Knottingley; and,
in conclusion, said be did not propose to indulge in any
criticism of the Bradford scheme. They had tried, but failetl.

to co-operate loyally. The Bradford scheme would have to

stand—if it ever became a scheme—on support which did not
include that of the dominant electrical factor in the area. To
his mind, that was a fatal criticism, and when the conse-
quences of it were appreciated by Bradford, and the bodies
supporting it. some of them might wish to rally to a scheme
which held within it a larger promise of co-operation and
success.

The first witness called was Mr. C. N. Hefford, chief en-
gineer and manager of the electricity supply department of

the Leeds Corporation, who explained his working basis in

arriving at the estimates of cost and output up to 1935.

On Thursday, Mr. Hefford again went into the witness-box.
He had been under cross-examination since about noon on
the previous day. and before he was released, completed a
full day of the ordeal.

Mr. A. T. Miller, for the Conference of Local Authorities,
opened the day's session, and elicited the information from
Mr. Hefford that it was proposed in the Ijeeds scheme to

erect a central distributing station at Morley, from which
transmission cables would run, untapped, to sub-stations. In
his opinion, the danger of failure of supply from tapping
en route was so great as to justify further expense in laying
a double set of cables. He admitted that this would lay

them open to the possibility of the control engineer at Morley
working the sub-stations unfavourably in relation to each
other, but said the same thing might happen in any single

generating station.

The witrcFs agreed with Mr. .T. Hunter Gray, K.C. (for the
Yorkshire Electric Power Co.), that the company could .supply

the requirements of the area as efficiently as the new scheme,
and that the cost of providing such a .scheme by the company
would be borne by the company itself.

Lender the Tweeds scheme, until you have legislation to enable

See Electrical Eevibw, .Tune 25th. 1921, p. 815.

the authority to get the finances, the scheme is impossible''—
ies.

ine witness, answering further questions, admitted that the
wiioic scueme was uepenuent on tue agreement of the Power
Co.
ihe Chairman (Sir John Suell) : Do you not think the double

system of transmission lines you contemplate will mean an
unnecessary expenditure on the transmission systemV—1 don't,
iou arc of opinion that there will be no unnecessary ex-

penditure of capital involved by the creation of a system of
nigh-pre.ssure transmission lines by the joint authority anil
ol a secondary system of lower prcssurt. but still high pres-
sure, transmission lines by the Power Co. or someone else'/—
That IS so.

is it your opinion that whatever the scheme adopted for
this particular ai"ea the cxtra-high-piessure transmission lines
will tje necessary in addition to the .secondary high-pressure
transmission lines of the Power Co. or someone else'/^It is.

Your point is that the protection of these important arteries
is better carried out if they remain untapped from source to
point of supply'?—Most certainly.

Mr. Pagb; Is not that point dealt with by retaining one
or possibly two untapped lines fjetwccn such stations and using
the others for the ordinary purposes of distribution en routcV
—I admit that is quite i)ossible.

Would you -advise it in your scheme?—I should not advise
it. I don't like it at all.

Mr. Hunter GiUi: : I think you said earlier that you don't
intend to supply and distribute. You would only supply to
the secondary stations, which would Ihemselves distribute'.'

—

'ihat is so.

Yet in Section 29 of the scheme you have the power to

distribute yourselves'?—That is in districts where there is no
supply.

it IS put to me that there is no district without a supply?

—

That I cannot say.

Mr. Hefford, in answer to further questions, conceded that
there was uo engineering reason wliy the Power Co. should
not do the work suggested, that the company's policy had
never been an obstructive one. business negotiations had been
amicable, and that it had expressed willingness to enter into
working agreements with the Iveeds Corporation.
Mr. J. A. Greene, for neighbouring small bodies, concerned

himself particularly with the finance of the scheme. Did it

not provide, he asked, that Leeds would get a capital station

without paying any of the expense of creating it?

The Witness : It provides first for assistance by grant.

And it is quite clear to the Corporation that there will

be no contribution from the ratepayers of Leeds at all?—Unless
there is a deficit.

But surely a deficit would be met from the Exchequer?
The capital expenditure on your Leeds station would be met
by the -Joint Electricity Authority, and not by the f^eeds Cor-

poration, although it would in effect supply the consumers
within the city of Ijeeds?—Certainly.

Suppose there was no Joint Authority, in the interests of

the city of Leeds wxiuld you have to have that capital station?

—Yes.
And in that case who would pay for it? It would be met

by loan in the ordinary way'?—Certainly.

That might lead to an increase of rates?—It might.
But under this system there could be no increase in the

rates, could there'?—No.
The witness further agreed that there might be friction

between the Joint .Authority and Ijeeds itself, but thought
Ijeeds would adopt any policy which was for the good of the

area.

The Chairman : Your proposal does not in any way interfere

with the distribution in any local government area?—That
is so.

Mr. Greene : Do you expect as a result of this scheme that

the price of electricity will be decreased?—I do,

Mr. J. C. McGrath, for the West Riding County Council,

took up Mr. Hefford on that point, and both entered into much
detail as to bases of calculations and estimates applying to

future years, the estimates showing a saving on the scheme
that would not be effected in the ordinary course of indepen-

dent evolution of existing stations.

Mr. McGrath : At any rate, your scheme is entirely de-

pendent on State aid? It that is not forthcoming the scheme
falls to the ground?—If the money is not forthcoming, yes.

I suggest that it is a particularly bad time to enter upon

any public scheme involving the outlay of large capital sums.

Do you agree?—Yes. I do.

Win you agree that the economic conditions are extremely

unfavourable?—Quite.

The Chairman pointed out that on the estimates the scheme
would expend less money than would go in individual de-

velopment of existing stations, for some years, at any rate.

Mr. McGrath : I suggest to you that the proposal is a very

serious mistake, and that the proper thing t-o do would be

to have trunk inter-connecting mains running from the capital

power stations to the towns proposed to be served. I suggest

that to centralise the whole thing at this point is not advis-

:ible?—I don't agree.

Mr. Hefford was also cross-examined for the Yorkshire

Woollen District Electrical Tramways, Ltd., and was then

re-eXamined bv Mr. Wooll.
Sir Robert Fox, town clerk of F^eeds, followed Mr. Hefford.
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Ou the question of the constitution of the controlling autho-

rity, he said it was not thought desiral)le to have a large

governing body. Cross-examined by Mr. Miller, he said the

J^eeds Corporation had come to the conclu-sion that so far as

Leeds was concerned they could arrive at the same ultimate
position without any Jomt Authority.
But that would involve expense for Leeds'?—Quite so.

Leeds will take no financial responsibility?—That is so.

I suggest that that is not a very fair position tor lyceds to

take up. They will want electricity just as much as anyone
else in the future, will they not?—Certainly they will. Itey
will take their fair share. At present, the witness added,
.Leeds could supply itself with electricity without any danger
of its falling on the rates. They had been asked to take part
in combating national waste, and they considered that if

*they were to do that and to help other places to do it, they
were quite justified in saying there ought to be no call upon
the rates of Leeds in doing so.

On the resumption of the inquiry, on May 20th, Sir Robert
Fox denied that Leeds Corporation contemplated any pre-
ferential advantage to the city by its scheme; any advantage
which might accrue from successful application for State sub-
sidy would be enjoyed equally by all concerned, and any dis-

advantage which might result from the extinction, by gradual
atrophy, of existing undertakings was not confined to the
undertaking of the iTorkshire Electric Power Co.

Sir Harrv Hawakd questioned the witness as to whether he
considered reasonable the fact—which he had admitted—that
there was a certain element of double representation given in

the settlement of the amount of electricity supplied in districts

which were served by companies; under the I^eeds scheme the
companies would have representation and also the local autho-
rities of the districts in which the companies operated.
The Witness agreed that there might be a little objection

to that, but fancied that any remedy might prove worse than
the disease. He agreed that it did not follow that the local

authorities of the districts were entitled to equal representation
with the local authorities which were authorised to undertake;
but it had been a convenient way of constituting a sufficiently

small board to be workable.
Sir Harry Haward : Is it not rather an unusual method of

constituting a Joint Authority, where you are providing for
representation of different interests, to pool the voting? By a
combination of certain of the voting parties those parties
might elect the whole of the members of the authority.—I must
arrive at some basis on which to constitute representation.
The basis really applicable is that of consumption of electricity

and the statutory requirement of representation of those who
would provide the electricity. I suggest they should all have
equal voting power because the one common and leading
factor is consumption of energy.

Sir Harry Haward : It seems to me that by pooling the
votes and providing no definite representation of the two
claiises of local authorities and companies, you stand a chance
of a particular combination getting entne control of the Joint
Authority.—It opens the possibility, but I am prepared to take
the risk. I cannot think a public-minded body would be open
to a resort of that kind. Further, you would be open to that
risk on any kind of constituted Joint Authority, and I don't
think anything can debar the possibility of such methods of
election. Sir Robert added that he would be prepared to

amend the Leeds scheme m the direction of providing for

lefinit-e representation until further order, giving Leeds five

representatives, the Power Co. four, Bradford three, and the
iither authorities voting as a class.

Counsel for a railway company suggested that the amend-
ment propo.sed would involve abandonment of the Leeds
u'cneral principles.—Witness said it would obviously follow that
there ought to be a provision that in any future revision of

the scheme relative consumption would be the main factor.

The Chairman (Sir John Snell), commenting on the essential
differences of attitude towards the Power Co.'s continuance or
nlherwi.se, as between the Leeds and Conference schemes,
asked Sir Robert if he had had any negotiations with the
rciuipany which he was at liberty to divulge, with regard to
subsequent acquisition.—Witness said he had only had nego-
tiatidiis with the company with regard to a suggested working
:i^;riTini'nt. Asked whether he had any definite objection to
the cdntinuance of private enterprise, jsrovided that it could
lie done efficiently in conjunction with existing plant and
u ithout involving local authorities in the heavy expense con-
templated, the witness said he could not say that the view
of Leeds Corporation had been expressed in that preci.se form,
l>ut its general attitude raised no objection whatever to private
enterprise ; it very much appreciated what private, enterprise
was doing, but in arriving at its conclusions it had had in
mind the fact that whatever its point of view might be it

had no power to do otherwise except with the consent of the
Power Co. to be merged, which had never been anticipated
as being likely to be obtained. It understood that there could
not be public control unless the company was prepared to
i;ive up private enterprise on terms satisfactory to itself.

Is it the opinion of your Council that the object would be
jHined ill the promotion of the best scheme, whether public
ir private?—I'ndoubtedly; it is purely a matter of business,
uid not of sentiment or politics.

Mr. Arthur Collins, city treasurer of Birmingham, gave
widence as a financial expert, on behalf of the Leeds .scheme.
In answer to Mr. Wooll, he said he had been consulted in

connection with the financial side of joint electricity and other
schemes up and down the country, and he wished it to be
understood that his views related entii'ely to the West Riding
situation, with its own peculiarities, and were not of general
application. Leeds held a predominating iwsition in this
matter, not merely from the standpoint of responsibility for
capital provision, but the actual incidence of expenditure,
whether it should be borne by ratepayers or by consumers
generally. The figures of connections in 1914 showed 36.000
kW for Leeds, as against '2,5,000 for Bradford, the next biggest,
and the Leeds dominance was maintained throughout the
years up to and including l'J'20 (as near the present as was
ascertainable), when the Leeds connections were 81,000 and
Bradford 53,000 kW. He had no definite statistics of the
Yorkshire Power Co.. but he understood the 19'20 figure was
about 29,000 kW.
Mr. Hunter Gray, for the Power Co., said the figures for

that authority were ; 1914, 30,100, increasing to 62,600 in 1920,
so that the company came second and Bradford third.—Wit-
ness accepted the figures, though he expressed surprise to
learn that Bradford, apparently, as leader of the Conference,
was proposing to buy out an undertaking bigger than itself.

The figures given meant that since 1914 there had been ap-
proximate increases of 125 per cent, for Leeds, lllj per cent.
for Bradford, and 110 per cent, for the company, despite the
retarding influences of wartime. There certainly had been a
striking electrical development in the area. For the future
I^eds was estimating a demand for 79,000 kW in 1931 and
Bradford one for 62,000 kW. .\s measured by energy sent out
Leeds, as amended by the engineer, anticipated in 1931 a
supply of 190 million kWh, and BracU'ord 140 million. He
was sorry he had no corresponding estimates of the Power Co.
The witness emphasised the fact that L/eeds alone was doing
practically as well as anybody on the present conditions as
measured by cost. During the year ended March, 19'20, Leeds
was able to deliver coal into the generating station at an
average price of 2.5s. 8d. per ton, which was cheaper than
any other station whose figures had been given, and the cost
of generation was only 0.733d. per unit, the lowest cost
figures of any given ; Bradford's, the next lowest, was 0.867d.
The coal cost in Leeds had been 0.509d., considerably lower
than most others, and Bradford's was 0..529d. Those facts,

witness suggested, lent strong support to the Leeds view that

it was going a long way for the general good, and should not
be called upon to pledge its rates. It had been said in evidence
that Leeds was in about the same position whether acting alone
or in the scheme, but as a matter of fact, it was slightly

wor.se off financially under the scheme than if it carried on
alone.

(7'o be continued.)

A Heart-breaking Appeal.—The supply managtr who
received, ami has sent us, the following piteous appeal must
be truly hard-hearted if he turns a blind eye to it. Even if

he be so callous as to ignore the moral suasion, he must give
way before the dire threat contained in the third paragraph of

this extremely cogent letter :
—

MOST IMI'ORTANT.
" Confectioner's Shop," 19, Street,

The Manager, March 31st, 1921.

Electric Works.

Dear Sir, I Happen to live at the above address, and have
k place of Business for which I find Rent and Rates are very
heavy and I open my Shop all day on A Wednesday Every
Week. There is no Half lioliday in my Business. And last

night I was Without Light or Fire for A very Long Time, I

have no Fire for any purpose Except Electric Light.
How Would you feel if you had been in my place Last

Night. The pressure has been very poor for Heating purposes
for A good While and Seeing how things are Even now
Do you propose to Extend and Try to supply Electric Light
and Heat for the new Houses on The Estate before you have
Some means of giving A Better Supply to your present Cus-
tomers. Just Think the.se matters over please, and I hope you
will endeavour to let us have A Better Supply of Electricity

and A Reliable Continuity, before you attempt to Supply a

New lot of houses. If the Supply is So Feeble Now and Apt
to Fail entirely What Would happen if you had more Cus-
tomers to Supply. Please Try to prevent us being in the
Dark in the Shop in Business Hours and Please Do Not Let
us Freeze for W'ant of Electricity.

I Hope you Can Manage at all times to let us have enough
Electricity To Boil The Kettle. If not You may expect us
to Come to Your house to Warm our Selves, See A Light
and have A Cup of Warm Tea. There are Five of us here,

and So your Family would be A Little Larger if we all come.
And So For your Own Comfort Sake Perhaps you will Try
Your Best To Comfort us with k good and Constant Supply
of Electricity and obhge

Yours Eespy.,
Mrs. Ij.

P.S.—There is plenty of Electricity in the Atmosphere.
Get it and Send us plenty please and As Soon as you can Let
us have it Cheaper Than it is. God will not Charge you
anything at all for the Supply.
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NEW PATENTS APPLIED FOR, 1921.

(NOT YET PDBLIBHHD.)
Semplled Azpressly for thia journal by Messrs. Skfton-Jonsb, O'Dill and

STiraiNB. Chartered Patent AgenU, 3BB, High Holborn, London, W.C. 1.

13,094: " Electric arc wclilin({;" C. HarJy.' May 9tli.

1:^,117. '* Electio-magnctic apparatus lor recording sOlitiI " A. I' S\kvs,
May illh.

l.i.l'J. " Braking direct-current series motors with recuperation .of energy."
C. Mcvrarlli and -Soc. Anu'n. des Ateliers dc Secheron. May llth. (bwiizcr-
land, .\ugtisl iMlh, Umi.)

• '

I;I.IHJ. llMs l.ir w. Ming <.r depositing nretals electrically." J. R. lioiier

and Ui»lriM I ,,. ,i| („., i,td. iMay 9th.

Ui.lfti. .t.nn ,,l ,:uncinuuu> waves for wireless trl.gr.. |. In ..lul Ick-
phony." .\ Hl.i.i.M ..ml M. Touly. May 9lh.

13,192. " .Apparatus lor productton ol electrolytic compounds and their em-
ployment." J. T. Niblett. May lUlh. .

.

13,302. •• lilectric lighting or illumination." A. Bell. May lOlh.

l:).224, " Means for adjustably fixing and retaining magnetos. &c., on
In... U.I." J. B. Brown. Mav IDth.

l;i..'il. "Trolley-guiding device, lor eli'drit Iramcars, itc." G. A. Lister.
M,.i null.

lilectr ches for

.l:i,24.1. " Windings ol alternating current machinei
Inuslnn Co.. Ltd., and H. W. Taylor. May 10th.
l:i,-J:VV • |.i,.,-i,i.- l„,„,„.,iiv.-.i." li. C. k. Marks (Si

!.. 1,1. in. - .1. i;. ;^i ,,.. ) .M.iN inih.

>tc." G. A. Lister,

linerv." Brilish The

Ma

ling \Vc Elcctr
... Inc.). May lUlh.
..iling electrical -signals." J. J. V. ConnaughUl:l.J7.i. .\|.,,..i.,,.i, t

and M. J. Ua.ling. Ma
13.279. "Cut-out tieviccs for magneto-electric maohin.-s." A. M. Allen and

R. B. North. Mav lOlh.

13.2SU. " Magneto-electric machines." A. M. Allen and R. B. North. May
Mth.

l.),288. "Thermionic devices." W. ITtze, Ges. fur Ur.ihllose Telegraplilf,

and A. Meissner. May 10th.

13,2!)4.. " Electro-magnetic radialion or induction." W. E. Hitch. May
llth.

13.304. " Electrically-propelled ships." R. M.lcGregor. May llth.

13.335. " Electrical apparatus for remagnetising magnets." S. H. Best.
May llth.

13.336. " .Sparking plug." R. Bosch Akt.-Ges. May Illh. (Germanv,
June l"th, 1920.)

13,348. " interlinking elrclric pcnv.r stations." A. M. Tavlor. l-\-bruaiy

13,349. " Rli-i

Tavlor. Eebrua
13,3.50. " Lk-i

Ung-cu

ill.; I ii>.k hi.ll

,sisi.,o.is." .1. .1. ,|, M, Khiijll

uplings lor .•!,, hi, loi omiilives, Ji

M.n 28lh. 1920.)

i.lais." M.lri.p..lilan-\ick.-rs |.;i

:lr.l. 1920.)

iil.ulors ol ele

rrent systems." A. M.

rrenl systems." A. M.

I-:. J. Kran.is and W.

. May Illh.

!'. Krupp Akl.-G..s.

ign.I J. H. Riin-

" \V. n. Garbull. Mav Illh.

K Kr,..d.,iashi. Mav Illh.

K K ..i,l,..,..lii. May' Illh. .

...I .

- ..II, " liri'tiih Thomson-
M... Ilil,.

r.iilish lla.ins.m-Houslon Co., Lid.

11,, .1-1. .11 (',.,, I.I.I il.. .1. I,. I I I.. ,11.

l:i.WO. Ll.:LtilL .li,„lia.^. ,1. wi
(General Electric Co.). -Mai Illh.

13.427. " Regulating svsiems for dynamo-electric machi
Thomson-Housion Co., Ltd. (tieneral Electric Co.). May llth,

ignition systemlor elcctr: F. W. Bake13.441. " Con
12lh.

)3,4G7. " Device for recording and checking telephone rolls." C. W.
Cooke, J. E. Copeland, \V. Rogers, J. G. Sutherland and W. C. Sulherhind.
May 12lh.

13.4H7. " -Apparatus for protecting electric supply circuits comprising aerial
lines." .\kt.-Ges. lirown, Bovcri et Cie. May 12th. (Germanv. Mav 15th.

1920
)

•

13.488. "Commutation of a commutating electric machine." K. Nobuhara.
Miiv 12lh.

13,4M. " Transforming an alternating elertrlc supply to a suppK h.iving a

larger number of phases." S. A. .Stigant. May ]2th.

13.49."i. "Method of tlislributing electrical 'power." R. \V.. Cowin. Mav
12th.

13.497. " Electric furnaces." L. J. Hancock and T. R. Hancock. May 12th.

I3,.",13. " .Autom.atic telephony." L. Turcat. Mav 12lh. (France. May
Lilh. 1920.)

13..5ie. " .\tlachmi nl lor ehclric lamps, lanip-hiild.'rs, &r." F. W." Salwav.
.Ma\ I2lli.

l:)..52L R.l;,

1 l..r eleclric heali

\ M..pl..rd. Mav 13lh.

\ . A. l.-iiot. May 13th.
conlrolling rel.-.rive phj

ng, Sic appa ,lus." J. K.

of alternating currenl."

ms for el.vtrie lighl and power inslallalions." L. J.

ches." A. Reyrolle & Co.. Ltd.. and J. Schnil. May

1920.)

ingemen

iignal Co. .May 13lh.

lis for (lynamo-el.-clrir marliinps." Meln,-
.,td. May 13lh. (United States. May 17lh,|...lil.iii-\ickers Kle

1920.)

13.li21. " Process for obtaining deposits of iron by electrolysis." .Six-.

rr|.;iectro-Chimie et d'Electro-Metallurgie, May 13th.' (France, June 9lh.
1920.)

13,622. " Process for obtaining metallic electrolytic deposits easily detach-
able from the cathode." S.w. d'Electro-Chiinie et d'Electro-Metallurgie. May
13th. (France. June 18th. 1920.)

13.630. " Electric signalling." B. Davies, Eastern Telegraph Co.. Ltd.. and
F. Rvan. Mav 13lli.

13.642. " Electric r.iihv.iv li.iins with refrigerator cars." Akt.-G--o. der
Maschinenfabriken Esther. W \ ss, et Cie. May 13th. (Switzerland. May 25lh.
1920.)

'

13.6.-,7. " Device for automatic svnchronis.ilion of electric clocks, &c." C.
W. Hirst. Mav 13th.

13.66.1. " Magnetic clutches, S:c." J. \V. Hall. May ]3th.

13.666. " Electrically-heated vulcanisers." H. Frost & Co., Ltd.. and W.
H. Welch. May 13th . . ,- .

13,668. " Current-colletrting .shoes." H. E: Gaze and J. tj. Twinljerimv.
May 13th. .

13.671. " .Automatic reversing .switch, &c.. for dvnamo-electric machines."
A. H. Darker and J. Stone & Co., Ltd. May 13th.

PUBLISHED SPECIFICATIONS.
Tb« number* in parenthe«e8 ar« tboM under which the cpeciBcationi will hi

printed and abridged, and all subsequent proceedinga will be taken.

X918.
hin.d electric bell and baUvry." S. K. Bruwn. August lilth,|

ck^trical accumulators^" M. Kreher. Novcn^bcj

1919. (162,310.)

:il ,.'*.. " |..lecii<Hies lor ci.^t

3rd, 1917. (132.259.)

28.796. " Contacts for electric:

the like." II. F. Shanahan. N
32.244. " Thermionic valves."

23rd. 1919. (162,338.1

32,576. " M.ignetos." Americt
20lh., 1919. (lUJ.l.W.)

32,597. • " Magnetos for multicylihder e
CorporJitionv 'March 27th, 1919. (.Addition

.witches, switch fuses, plug conncxturs, an
mbcr 20th, 1919. (I(i2,32«.)

H. St. J. Dc A. Ubnislhorpe. I)e.

Bosch Magneto Corporalioji. I-'ebruaryl

inder engines." Amcric.'in Bosch MagncU
139,152.) (110,7*8.)

^

erting electric currents." British Thon
ric Co.). Jiinu.iry 20lh, 1920. (162.3S(J'
. transmitiers." G. .•\. Lin<'s. Janua^ld

isao.
1,810. "Rotary apparatus (or coi

son-Houston Co.. Ltd. (General Ele
2.029. " Mouthpiixcs ((»r telepho

22nd, 1920. (162.356.)

2.;i38. " Electric valves or tubes for use in wireless telegraphy and Id
phony." A. K. Macrorie. C. L. FortesCuc, G. B. Bryan and H. M. Aire
January SSrd, 1920. (16-3,367.)

2.001. " Burglar and like alarms." A. V. 1. Bond. Ja
(162,379.)

2,710. "Electro-deposition of metals upon iron and allo\s of iron." K. U
Berry. January 2iMh|

I for internal-con
February 3rd, IST

Cher. January 2Sth. 1920. (162,391.)

2,822. " Eleclric transformer arrangement." 1'. L.

1920. (162,394.)

3.313. " Electro-magnelically-operatcd valve-mechan
bustion engines." VV. C. Harrigan and K. A. Lye
(162,413.)

3,446. " Alternating current induction motors." Akliesclskabet Jy(|
Elektro. February 4lh. 1920. (Addition to 141.671.) (162,415.)

4,103. " Apparatus for use in testing electric lamps, fuses, sparking pllig«|

and induction eiiils." W. S. Wolff. February 10th. 1920. Iib-2.428.| 'l
5.025. " Electrical distribution fuse boards, fuse boxes, and the like." MU

land Electric Manuladuring Co., Ltd., and H. E. Sutherland. F"cbruary IDIhl
1920. (162.449.)

5.442. " Carbon-brushes for dynamo-electric machines." VV, W. Jarvis and
Morgan Crucible Co.. Ltd. February 23rd, 1920. (162,4WI.)

"
5,644. " Mine signalling .apparatus." '1'. H. Hill. February 25th, 19

(162,465.)

5,816. " Vapour arc lamps." Siemens & Halske Akt.-Ges. July 26lh, 19Jj
(1.39,506.) , - .

5,904. " Fuse ho\es. switch gear, and other electrical gear contained
boxes or cases," F W M.h.jti. February 27lh. 1920: (162.470.)

6,949, " ."Ml.in ,1....- ..,,,,.11 eleclric inslrumenls (or indicating .synchronisiL

power factor, |.l. ,,. I.ll,,.,, ,. ,ir the like." Nalder Bros. & Thompson, Lt^|
and C. L. Lipni.i., I . 1. .. lo 27lh, 1920, (162,471.)

6,543, " CoIll;-.l^J|l,,lllll,^ .ijrangements (or party-line telephone svstem^S
Automatic Telephone Ma'nuf.acluring Co.. Ltd. June 30th. 1919. (146.079.)

7,046. " Electro-magnetic device for re-magnetising permanent magnets.!

G. A. Foehl. March 20th. 1918. (140,074.)

7,699. " Electric fuse holders." F. Shergold and A. H. Maxwell. Mar^l
15th. 1920. (162.487.)

10.748. " Method ol preventing injurious earthing currents in electrici

nets." Akt.-Ges. Brown. Boveri et Cie. April 17lh. 1919. (141,756.)

11,894. " Machine switching telephone exchange systems." Western Electci

Co., Ltd. .September 14th, 1917, (142.488.)

12.835, " lnc:mdescent cathode rectifiers lor iilternating

looze Venootschap Philip's Gloeilampenlabrieken. Uecembcr 3nd, 191^
(154,872.)

13,'216. " Eleclric switches." S. E. Hall :in.l W. Hall. May 13th,

(162,546.)

13,969. " Dynamo-electric machines." SLnions Bros. Dvnamo Works, Ll^
and P. H. H.' Jantzen. May 20lh. 1920. (.N.ldilion lo 146.624.) (162..552.)

14.105. " Electrical apparatus (or railway signalling." Tver & Co., "

and F. Downes. Mav 21st, 1920. (162,5:-i3.)

16.726. " Process for electrical gas purification." Metallbank und
lurgische Ges. Akt.-Ges. & J. E. Lilienfeld. August 8lh. 1918. (145,477

18.373. "Joint-covering sections of ele. Iri, cable conduits." T. Wi,..: .\

Sons. Ltd.. and F. J, Aubrey. July 2nd. 1920. (162,.579.)

19,802. "Building commutators for dvnamo-electric machines." \ I.

Apple. January 22nd, 1917, (147,774.)

19.862. "Enclosed ei-clric arc devices." British Thomson-Housh.a i
,, .

Ltd. October :)oth, mr,. (147.817.)

•23.090. " Electric emergence lighting installations." P. Das. .August ..ih.

1930. (162.S87.)

25.046. " Receiving apparatus for electrical oscillation." Ges. fur Draht-

lose Telegraphie. September 6th. 1919. (I.'J0.701.)

36.6Q0. " Cut-outs (or electrical circuits." M- Grob & Co. September 20lh.

1919. (151.285.)

27.561. " Thermal relays for use in i-lectrical circuits." Metr..|..,Iii ,„

Vickers Eleetriial Co.. Ltd. October 6th. 1919. (152.024.)

28.861. " Motor co.llr<.ll..rs." Ii;r:.ni. |.:l<clric Co., Ltd. (Cutler-l li.inn.. .

Manufacturini; r.,,1, I.,, IJ-, IL' ..'..-,9li.)

31,331. •Ti .,.-,..

27lh, 1919. (,\. 1.1,1...

V. T. Henbn's T.-l. graph Work.
!)lh. 1920. (KG.rae.)
;).'i.:l40. " Flc'clric coupling de
I62.H06.1

l.i.L, W.

Akt.
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In our last issue we printed a rejoinder, from the pen of

a well-known authority, to our leaderette on this sub-

ject ; it reached our hands too late to admit of comment

in the same issue. Needless to say, we welcome any

sincere expression of opinion, no matter whether it sup-

ports our views or controverts them ; what we are all

seeking is the truth, and the subject under discussion is

so exceedingly complex that to arrive at the truth is even

more difficult than usual. A false step now may delay

the progress of electricity supply for years to come.

With much of our critic's article we are in general

agreement; his fundamental aim is "a cheap and

abundant supply of electricity"—with the proviso that

it really shall ba at least as cheap as the existing under-

takings can make it. Clearly, however, he hold§ that

the proposals now before the Electricity Commissioners

offer no real prospect of producing a cheap supply

—

that they will, in fact, involve an increase in the cost

of energy at the consumer's terminals. That is a ques-

tion which can only be decided by detailed study of the

conditions obtaining in each case, which is one of the

main objects of the inquiries that are being hdd by the

Commissioners.

But it is of the first importance to make it clear that

our critic's remarks are almost wholly directed to the

question of electricity supply in the Metropolitan area,

whereas our article, with the exception of a single short

paragraph, applied to the whole of the 13 districts

delimited provisionally or otherwise by the Commis-

sioners, and this fact should be borne in mind in

considering the pros and cons. We have not yet seen

" the report of the financial expert on the scheme for

the London area," referred to by the author, and

therefore must confine our remarks to matter which

has been made public in this connection. We have in

the first place Air. Leslie Gordon, hon. secretary of the

Conference of Local Authorities, making the following

statement to the Executive Committee :

—

" Neither from a company point of view nor a local

authority point of view is it practicable to call into

existence a Joint Electricity Authority as contemplated

by the Act of 1919, and as suggested not only by the

Conference of Local Authorities, but also by the London

County Council, and further by a powerful group of

companies supplying electricity within the area in

question, without the necessary financial powers

The practical effect of the scheme, with the powers of the

present Bill, will be to stop the wasteful system of pro-

ducing an inefficient and costly supply in many parts

of the area by excessive capital expenditure on existing

unsuitable generating stations. The capital cost in-

curred in carrying out the Conference scheme will be

considerably less than the inevitable capital expenditure

upon existing stations under the present system to meet

the growing demand, while the saving in working costs

of administration will be enormous. The risk of any

charge falling upon the rates in any part of the area

is a very remote contingency."

Mr. Gordon naturally speaks for the local authorities ;

the engineering scheme put forward by them, however,

is identical with that supported by the London com-

panies, and it is the onli^ scheme which applies to the

whole of the Metropolitan area. It essentially involves

the establishment of a Joint Electricity Authority for

the district, and that Authority cannot act without the

financial powers embodied in the Bill.

[701]



702 THE ELECTRICAL EEVIEW [Vol. 88. No. 2,271, June 3, 1921.

IIt is clear, therefore, that the Bill is, as we stated,

essential to the reform of London's electricity supply;
and by reform we by no means refer only to the provision
of a ' cheap and abundant supply," but also to the
unification and standardisation of systems and voltages,
and all the other improvements which can only be effected

by centralising control. To coniplote that process will

admittedly be the work of many years; but is that a
reason why we should delay its commencement/ Surely
the sooner we start, the better.

Failing the Bill, what is the alternative?—To per-
petuate the existing chaos, and to make the best of the
situation by linking-up the present generating stations
and installing new plant in them, where possible. But
how far can that process be carried, and how long will

it meet the needs of London ? From the evidence given
at the inquiry regarding the Barking station, and other
data, it is clear that the limit will soon be reached

—

and the steps necessary to meet the future needs of the
area should not be delayed. An examination of the
reports of London undertakers for the past year shows
that the demand is increasing very rapidly; that the
heating and cooking loads are developing at a great
pace ; and that already the difficulty of coping with the
position is being increasingly felt. In isolated cases
it is true that plant can be installed amply adequate
for the local requirements; but that does not solve the
main problem. Moreover, all such plant will have to
be bought at the same prices as plant for super-stations
—and more of it will be required.

Hence, while we await the publication of the report
of the financial expert with keen interest, we are not
convinced that the Joint Electricity Authority, and
therefore the Bill, is not necessary to the welfare of Lon-
don's electricity supply.

With regard to the two amendments suggested, the
fir.st would appear to wreck the whole scheme; to the
second, however, we have no objection to offer, and we
may remark that the Commissioners, at the Chester and
North Wales Inquiry (Elec. Rev., March 4th, 1921, p.
2G9) definitely and explicitly declared that if after the
establishment of a Joint Electricity Authority there was
a particular undertaker in the district whose under-
taking could be extended at a cheaper rate, and with a
greater benefit to the people in the area than the alterna-
tive course of taking electricity from some distant
supply, they would not refuse to sanction the extension
of that station. Hence it is certain that the Commis-
sioners agree in principle with the amendment sug-
gested as, indeed, they are bound to do if they carry
out the main purpose of the Act of 1919, to provide a
" cheap and abundant supply" of electricitj-.

We conclude in this issue our sum-
The Economic mary of the pamphlet issued by the
Position of the Amalgamated Engineering Union in
lingineering reply to the statement published by the
Industry. Engineering and the National Em-

ployers' Federations, dealing with the
present economic position of the engineering and allied
industries.

We are publishing fairly lengthy extracts from the
reply, feeling that both statements should have a fair
share of publicity among the very varied classes of
men on both sides who are our regular weekly readers.
The parts that we have omitted from the reply are mostly
political and polemical.

We found some fault with the employers for not being
political enough, and for omitting to lay at the door of
the Government a very large share of blame for our
present economic position. Their pamphlet was too re-
strained in its references to Government finance, and
almost too severe in its avoidance of anything like
political invective.

With the reply under consideration no such fault can
be found. It is ahnost entirely political. The com-
mencing paragraphs are rich in the current phraseology
of the politician, sneering a little at the "artist''

engaged by the employers to crLute an atmosphere of

artificial gloom. They speak of poison gas and fresh

air—hyperbole and analogy of the "• mists and moun-
tain tops " type, and quite worthless in considering
facts. One may remark that if the employers engaged
an artist, the unions employed a poet.

But to come to the subject matter, tiie first real inst;il-

ment of reply gives a table comparing engineering
exports in 1913 and 1920, and showing a very large in-

crease approaching one hundred per cent, in values in

the latter year. The pamphlet omits to point out that the

increase is only apparent, owing to the enormously en-

hanced prices, the actual quantity of goods being lower.

With regard to one of the main causes, certainly the

most important, of the present position, viz., the
foreign exchanges, the clear and scientific handling of

the subject by the employers is treated with contempt.
The pamphlet says " The treatise may be disregarded.
It is an impudent attempt to create a bogey by mystifi-

cation." This is no reply, but a deplorable exhibition

01 carelessness or ignorance with regard to the matter.
The statement that our exchange in the United States

being adverse ought, according to the employers, to have
produced an opposite result, and to have caused our
engineering productions to flow into the United States

and elsewhere, is, we fear, a measure of the extent to

which the trade unions have grasped the position. It

does not seem to have occurred to them that the States

do not import machinery at all (except in very special

unimportant cases), but produce all they require and
much more, the bal'ance being exported.

The pamphlet blames the employers chieflj' for sup-

porting a Government which is seeking to impose import
duties and to exclude German goods. Now, whatever
may be one's views upon Free Trade, it is hardly fair to

blame engineering employers for the present policy. The
Labour Party, by constantly splitting the opposition

vote, at three-cornered by-elections, has probably done
much more than all the engineers put together to keej)

the present Government in power. But this is a devia-

tion into politics pure and simple.

There are further arguments maintaining the import-

ance of a home market supported by high wages, and
speaking of a conspiracy to reduce wages, but no attempt
is made to show how a reduction of wages is to be

avoided. The one obvious remedy w'hich might have
been tried, viz., an abandonment of " Ca' Canny " an<l

an increase of output, is not referred to.

An attempt is made to show that the position of the

engineering trade is not bad, and a short list of divi-

dend-paying concerns is put forward in proof of pros-

perity. This, of course, will mislead no one, as the facts

are notorious. The reclaiming of Excess Profits Duty
is also mentioned, but as this comes to an end before the

close of the year, it obviously cannot be relied upon to

maintain wages for long.

Without following the authors in their excursions into

foreign policy, we venture to ask whether they will now
apply themselves to the economic situation, and put for-

ward some definite practicable plan for avoiding the

imminent losses with which wage-earners, investors, and

employers alike are threatened.

The fact that the Organising Com-
The mittee of the Lower Severn Elec-

Lovver Severn tricity District has decided that it is

Deadlock. not justified in taking further action

at present towards the formation of a

Joint Electricity Authority opens an interesting ques-

tion. As this Committee w-as the only body that was

proposing any scheme, it is obvious that nothing further

can be looked for in the w-ay of a voluntary proposal.

Under Section 5, Clause 2 of the Act of 1919, where

it appears to the Electricity Commissioners that the

existing organisation of the supply of electricity in a

district provisionally delimited can be improved, the

Commissioners are required to hold a local inquiry, and

under Clause 3 it is provided that if no scheme submitted

is approved by the Commissioners, the latter may them-
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selves formulate a scheme. Kow that the contingency

anticipated by this last clause has arrived, it will be

interesting to see whether the Commissioners propose

to put forward a scheme, or whether the matter will

drop. In this case the initiative came from the district

itself, since, as will be remembered, there was a pro-

posal locally to form a Joint Electricity Authority

within a few weeks of the passing of the Act. Hence

the holding of an inquiry did not imply that the Com-
missioners had decided that the existing organisation

stood in need of improvement. However, it is. obvious

»that, under the Act, the next move lies with the Elec-

tricity Cpmmissioners. They have no power to impose

a scheme of their own upon the district, and we suspect

that they will pursue a policy of " masterly inactivity
"

iu that quarter.

The meeting at the Institution of

The I.E.E. Electrical Engineers last week was
at Home. worthy of the occasion—tlie first to be

held in the Institution's own building

for four years; there was a crowded attendance, and
the subject of the lecture was of exceptional interest.

Mr. Alfred Johnsen explained the nature of the pheno-

menon that he, jointly with Mr. Knud Rahbek, dis-

covered in 1917, and the numerous applications which

had already been found for it, in the most lucid manner,
and the interesting experiments were entirely successful.

We congratulate the Institution upon securing this

remarkable demonstration, through the instrumentality

of Mr. LI. B. Atkinson, aided by Mr. Frank Gill, as well

as the Danish inventors who gave it. Our " Correspond-

ence " columns to-day show that the phenomenon had
been observed in this country as long ago as 1S80; but,

as Mr. Campbell-Swinton points- out, it was discovered

and utilised by Mr. Elisha Gray, of Chicago, and _in

an article by the late Sir W. H. Preece, published in

The Telegr.\phic Journ.'VL of September 1st, 1877, it is

recorded that Gray's invention was made in 1873. We
quote the passage in our " Notes " columns. However,

full credit is undoubtedly due to Messrs. Johnsen and
Rahbek for, first, rediscovering the phenomenon;
secondly, perceiving its importance ; and thirdly, turn-

ing it to practical use so thoroughly and so quickly.

ment at home, and less profit to be taxed. We add our

voice to the general protest of the industrial community
against a proposal which ought on no account to be

allowed to go any farther. The bread and butter ol the

community are at stake. We may make a present of

millions sterling to the miners, but we will charge the

uttermost farthing to everybody who is so unwise as to

try to secure export trade ! Tut ! Tut !
,!

We cannot imagine that the British
Penny=Wise. Government will permit the Postmaster-

General's proposals relating to the in-

crease in charges for over.seas circulation of printed

matter to be put into force. With a desire to be polite,

we might allude to the proposition as short-sighted or

mistaken, but if we express our real feelings without
restraint, we must describe the plan to put difficulties

in the way of the foreign distribution of British

trade and technical journals, catalogues, price lists

and technical books, as a piece of crass stupidity

on the part of somebody, and as one of the biggest

blunders committed by the Post Office. What is

more important for the well-being of the millions
cif industrial and commercial workers and their

families, than the fullest possible circulation of printed
niatter prepared in the interest of the foreign trade
o," the United Kingdom? We have been often Avarned

from Government and other circles that British propa-
ganda abroad is weak and inefficient in comparison
with that of rival peoples, and now, when the ti-ade of

the nation needs every ounce of help and energy that
can be contributed to that end, so that the British
Foreign Trade Flag may be kept flying high everywhere,
a most unbusinesslike, short-sighted—nay, absolutely
stupid—policy is introduced by a Government Depart-
ment which has no concern with the fact that its penny-
wisdom is in effect certain to be a. hundred-pound-
foolishuess. Not only will the Post Office lose in revenue
by making the prices of trade literature appear to be
prohibitive to the reader abroad, but he will compel

1^

firms who dispatch publicity literature thence in pursuit
of trade, to cut down their schemes, with a correspond-
ing decrease in resultant business, greater unemploy-

On May 27th, Mr. E. J. Graves, of

Currency. Sheffield, gave a lecture at the Institu-

tion of Mechanical Engineers on the

world's currency system. It was announced by the pre.-

sident that the lecture W'ould be reported in the Pro-

cetdings of the Institution, and we heartily recommend
our readers to look out for it.

The lecturer dealt with the subject exhaustively, and
showed how currency systems had grown up and super-

seded barter, and how, after trials of other standards;

we had, to our great advantage, finally selected gold

of a standard purity as our standard of currency.

It might be expected that such a subject as currency

and the exchanges might be dry and difficult to follow,

but Mr. Graves delighted his audience with a most
interesting and eloquent discourse. He ended with a

moving appreciation of the currenc_y and exchange sys-

tems which we have now in existence, and prophesied

nothing but evil for any attempt to tamper with them.

While he was thus praising what exists it was im-

possible to exclude the thought that there is another

side to the picture. He did not say that at the present

time our gold standard is practically non-existent, and
that the foreign exchanges have absolutely broken down,
thereby making international trade almost impossible,

and reducing whole nations to beggary.

We are inclined to think that something has got to

be tampered with soon, if a world catastrophe is to be

avoided. The very fact that the value of our currency

is gradually rising makes it more and more difficult to

sell our goods abroad.

If we may be permitted one more criticism, it is that

enough stress was not laid on inflation of credit as dis-

tinguished from inflation of currency. The two things

are not exactly the same. But the need for public

economy was insisted upon most strongly.

Apparently the final word has yet to

A Second Dutch be uttered in connection with the ques-

Electricity tion of Government intervention in the

Commission, electricity supply industry in Holland,

for it is announced that a new Govern-
ment Electricity^ Supply Commission is to be appointed

to give effect to a resolution adopted recently by the

Second Chamber of the States General—the so-called

Van-Beresteyn-Marchant motion. It was the passing -of

this resolution which induced the Government to with-
draw the Bill creating a semi-public authority to con-

trol the generation and transmission of energy through-

out the country. In Dutch industrial circles the com-
position of the new Commission is looked forward to

with interest, and the hope is expressed that the Govern-
ment, in making the nominations, will not repeat the

mistake which was made in connection with the former
Commission, which was constituted in April, 1919. Al-

though very largely interested in the supply of electri-

city, the industrial consumers were not even represented

on the first Commission ; they had no opportunity of

expressing their opinions on the proposals made by the

Minister of Public Works, and their advice was not
officially sought. Not only so, but even the views of the

Council of Industry were not heard on the scheme. If

these vast interests had been invited to co-operate in

reaching a satisfactory solution of the problem, it is

considered that the defunct Bill would not have experi-

enced the check to which it was subjected through the

resolution adopted by the Second Chamber, and if the
new Commission is to be successful in it« work, it is

submitted that the assistance of the industrial and othei

large consumers will have to be obtained.
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THE UNITED ALKALI CO.'S POWER STATION.

A New Mersey-side Station at Widnes.

At the recent general meeting of the shareholders of the

United Alkali Co., Ltd., at Liverpool [whose activities

cover a wide field, and which owns works at Glasgow,

Newcastle-on-Tyne, Widnes, St. Helens, Fleetwood, Bristol,

Tiondon, in Spain, and America] Mr. Max Muspratt, chair-

man of the company, recalled the difficulties through which

the company had passed, mentioning that duiing the last

.six years it had been taxed to no less asum than £1,750,283,

as against a net dividend distribution of ,C1,847,!)05, or

Os. 2d. in the £ of the gross amount divided. In addition,

on the instructions of the Ministry of Munitions, it had

expended just under 2^ millions on new plant. The

termination of the war left the company with many arrears

of repairs to overtake, and new plant only partly com-

pleted, and to have failed to make good the dilapidation

That is the dark side, but it must not be iissumed that

'

the outlook is all gloomy. The company is optimistic with

regard to its prospects and, notwithstanding the present

discouraging depression, looks to the future with confidence.

RIVER MCRSEY

Fig. 1.—PLiN Of Station and Circulating-Water Arranokments.

and to complete the

valuable, but costly,

plant would have
placed it in a

hopelessly inferior

position, as compared
with its competitors.

The gradual develop-

ment and transfer-

ence from the old to

the newer processes

which had been

hoped for have not

been possible, and as

a result of alterations

in processes, certain

works have had to be

permanently closed,

while large parts of

the Hardshaw Brook,

McKechnie, and Heb-

burn undertakings

will not be restarted.

Other works, which

are at the moment

Ml
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the electrolytic plant is in perfect order, as is also the new
electricity generating station at Widnes. For a century

the Leblanc process served the heavy chemical industry

of the world, and sentimental regret is felt at the

necessary changes ; nevertheless, the training that process

gave is no small asset. The most important improvement
in the company's position during the year was the discovery

generator sets and eight boilers, but it is interest-

ing because the existing buildings contain founda-

tions, &c., complete and ready to accommodate addi-

tional plant of a larger capacity than that mentioned
above, and it would, therefore, be possible for it to augment
the existing supply of the district without any serious

delav, a fact that should be borne in mind now that the

Fig. 5.

—

Coal Tippleb and Elevatob.

of brine at Widnes, not of standard quality, but happily well

suited for the process the company has installed. Property

has been acquired, and borings made, with the result that

since the beginning of 1921 theelectrolytic

plant has been worked practically entirely

on brine obtained locally. By the middle

of last year the disorganisation due to

the war had been overcome, and the

efficiency and the work done are showing
•.'ratifying improvement. Dr. G. C.

Clayton, however, is net yet completely

satisfied with the results obtained, and for

that reason the works are being equipped
with many additional improvements.

One of these is the up-to-date power
statiop, fig. 2, which has been erected on
the bank of the river Mertey, between the

West Bank Dock and the L. & X.-\Y.

Railway Co.'s bridge which spans the

river from Widnes to Runcorn, in

order to supply the company's numerous
works in and around Widnes with elec-

tricit'-. Although somewhat restricted,

the site chosen is a convenient one from
the point of view of fuel and ample
condensing water supplies, and for the

dispofal of ashes. The station, which
is unique inasmuch as under normal con-
ditions it operates at a load factor

of over 110 per cent., at present

contains only two 5,000-kW turbc-

FlG. G.—MOTOB-DRIVEN ASH EXHAUSTER.

Electricity Commissioners have practically settled the

destiny of the Mersey and West Lancashire Electricity

District. The station could not, of course, supply Widnes
itself on account of the rights of the Mersey Power Co.,

Ltd., but there should be no difficulty in laying cables

to furnish a bulk supply to the .Joint Authority when
constituted, to the Mersey Power Co., or to other authorised

undertakers in the surroundirg districts.

The general lay-out of the station is clearly shown by the

plan and sectional elevations, figs. 1, 3 and 4 ; the station

buildings include offices, staff and workmen's mess and
dressing rooms, stores, and a fitting shop ; an electric lift,

controlled by push-buttons, and supplied by Messrs. Smith,
Major & Stevens. Ltd., serves the various floors, while a

20-ton electric crane spans the turbine room and, as will be

seen from fig. 3, a railway line is laid from end to end of

the turbine house.

Rock was found near the surface on one side of the

station, but on the other it was necessary to pile, and the

16-in. diameter rein forced-concrete piles were cast In si/u in

the following manner :
—

Fig. 7.—Boileb House.
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A Htecl tnbc was placed on top of a loose csist-iron point,

and driven into the prroiind until the rc<|nircd final set was

obtained, {{einforcement was then placed inside the tube

where necesaary, and the tube was next filled with concrete

to a height of several feet (dependintr on the lenfjth of the

value of coal burnt = h,8I0 B.th.u. ; fixed carbon =
;)."c2r) per cent.; volatile matter = 27" 15 per cent.; ash

content = 30' 18 per cent. ; and moisture content = 7'42

per cent. : and the best result obtained under normal con-

ditions of operation, but at an output of only about :S,000

FjO. 8.—TUBBO-GENEEATOR ROOM.

pile) above the level at which it was desired to finish the

head of the pile. The tube was then slowly pulled out of

the ground, leaving the loose cast-iron point at the base of

the pile, and as the tube was withdrawn the concrete sank
and expanded, thus filling up the hole

formed by the tube. Some of the

piles, reinforced with 1-in. bar down the

centre, are 11 ft., and others nearly

80 ft. lonff. their average length being

20 ft., and the approximate total length

of piling l.'j.OOO ft. ; 741 piles were
driven under the station, or an average

of 35 per week. The superstructure,

fig. 2, consists of reinforced - concrete

columns and beams, and large ma-ss

concrete piers, the fiamework being
tillpd in with briok panels.

The storage and handling of coal is

provided for by means of railway sidiuys.

The contents of • eHch waeon is dis-

charged by an automatic tippler, fig. 5.

into a hopper feeding an automatic bucket
elevator, the latter in turn feeding a

conveyor which distributes the coal to

overhead reinforced concrete bunkers ex-

tending the full length of the boiler

house along its centre. The bunkers
have a total capacity of 000 tons of

fuel, and are covered by the convtyor
floor and housing. As will be seen in m
fig. 7, travelling stokers convey the coal

from the bunkers to the furnace hop-
pers, and in so doing measure the amount
of fuel consumed. Incidentally, it may be mentioned that
a laboratory is being fitted up, and one boiler set off for the
purpose of testing the fuel used. A recent fuel analysis,
i.e., Jamiary, 1921, gave the following figui'es :—Calorific

kW, was 2'5 lb. of coal per kWh generated, the fuel con-

sisting chiefly of Ijancashire rough slack.

The boiler house is set at right angles to the turbine

room, the firing floor being 14 ft. above the basement level.

Fig. 9.

—

Tukbo-senebatoe and Condeksee Auxiliaries.

and it will ultimately contain 12 boilers which will involve

the duplication of the existing coal-handling plant.'., At

present, the building houses eight Babcock & Wilcox

water-tube boilers, arranged four on each side ; each boiler
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has a heatiDg surface of 6,591 sq. ft., and is capable of

evaporating 2.5,000 lb. of water per hour at 220 lb. per

ssq. in. pressure. An integral superheater having a heating

surface of 1,.590 sq. ft. adds 200' F. superheat to the steam,

and two Underfeed " E " type stokers, with a grate area of

137 sq. ft., are fitted to each boiler, as is also a 200-pipe

Green economiser.

An unusual feature of the boiler house is the provision of

a warm-air duct extending the full length of the building,

which is constructed entirely of reinforced concrete, and
through which the air for combustion is forced into the

boiler furnaces by means of three (eventually there will be

four) sets of fans after it has been drawn through the

windings of the main generators in the engine room. Each
35-ia. Sirocco fan is driven by means of a 45-h.p. B.T.H.
motor, running at 410 r.p.m., and is capable of supplying

44,000 cb. ft. of air per minute at a pressure of 2'75 in.

water gauge, or a sufficiency for three boilers burning

12,000 lb. of coal per hour, with a calorific value of

10,500 B.th.u.

Each of the four sets(two to each stack) of 6S-h.p. induced-

draught fans runs at 360 r.p.m., and is capable of dealing

with the products of combustion from three boilers, or a

capacity of 94,000 cu. ft. of gas per minute, at a suction of

2 in. water gauge, which is estimated to give a draught of

0'35 in. over the furnace grates, and can be regulated to ^^ in.

by means of dampers. The waste gases, after passing through

the economisers are discharged up two brick chimneys, each

12.0 ft. high, and having a diameter at the top of 10 ft.

Three ^Vdv steam-turbine pumps, each capable of delivering

7,50o gallons of water peF hour, or sufficient for three

boilers, deal with the feed-water, which is heated (as

explained later) and stored in tanks, out of which it is

pumped through a second heater, which derives its steam

supply from the feed-pump exhaust. The make-up water

from the town supply is treated in a softening plant placed

outside the boiler house.

For dealing with the furnace ash and the soot from the

economisers, Babcock & Wilcox suction equipment is

installed in duplicate, each being capable of dealing with

110 tons. Each boiler is fitted with two (one per furnace)

concrete ash hoppers, which discharge their contents into a

motor-driven crusher that runs on rails from end to end of

the basement. The crushed ash is next drawn through

pipes (each of the exhausters, fig. 6, is driven by a 74-b.h.p.

motor, and maintains a vacuum of from 3 to G in. of

mercury) into two receivers, shown in fig. 2, and subjected

to a spray of cooling water before being emptied into

railway wagons. By the use of concrete ash receivers, it is

hoped to avoid corrosion troubles which metal receivers

are subject to, owing to the presence of moisture and

sulphur in the ash.

In the turbine room, two interior views of which are

shown in figs. 8 and 9, the generators are placed on a floor

li; ft. above the basement level, and, as previously

mentioned, railway trucks can be run right into the basement

under the travelling crane. It has been built to ultimately

accommodiite four generating sets, but the plant at present

installed consists of two of the British Thomson-Houston

Co.'s 11-stage turbo-alternators, running at a speed of

3,000 r.p.m. Each of the three-phase, 50-cycle generators

has an output of 5,000 kW at 0-8 power factor, the

generated pressure being 6,600 volts, and the speed of the

machines is controlled from the control room by the aid of

servo motors. The alternators are totally enclosed and

ventilated by fans fitted to the rotors. The cooling air

to each is filtered through an " Invincible " wet-air filter

made by Messrs. Wm. Grice & Sons, Ltd., in which

the air is brought into contact with a large area of static

water, on to which the impurities in the air are deposited.

At the same time the temjierature of the air is reduced to

within a few degrees of the prevailing reading of the wet-

bulb thermometer.

The turbine steam consumption guarantees when

operating with a steam pressure of 200 lb. per sq. in. super-

heated 200 F., and at a vacuum of 2s-5 in. are : 11-8 lb.

perkWhatlJ load, 11-75 lb. at full load, 12-15 lb. at

f load, and 12-85 lb. at h load. The machines exhaust

into Worthington-Simpson three-flow surface condensers,

each having a cooling surface of 7,500 sq. ft. Hydraulic

vacuum and motor-driven extraction and lift pumps are

provided, while the water from the troughs is drained into

a tank and convened to the feed tanks. The condensate

pumps discharge into a Lee recorder which, in turn,

delivers the water to a B.T.H. heater that is fed with

steam " bled " from the turbines at a pressure of 10 lb.

absolute. The heated water is then collected in the boiler

feed tanks, as before mentioned. All the condenser and air

filter auxiliaries are placed in the basement, as shown in

fig. 9, and are readily accessible.

The station is in the fortunate position of having available

an ample supply of condensing water from the River ilersey,

to deal with which a pump house has been built on a site

200 ft. frum the water intake, and 330 ft. from the turbine

room, fig. 1. The position of the intake was chosen, so as

to ensure an ample supply of water at any state of the river,

and at the lowest tide yet experienced the river level

remained 18 in. above the intakes. Any difficulties due to

silting have been obviated by providing that the rate of flow

of water at the intakes shall not exceed the rate of one foot

per second, at which velocity there is very little, if any,

tendency to pick up sand from the river bed. In the

settling chambers the velocity had to be slightly increased

1 - s

1wm
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REPORT ON THE FUTURE OF BRITISH

INDUSTRIES FAIRS.

Last July a Committee was appointed by the Board of Trade

to consider the best pohcy to be adopted in future iis regards

British Industries Fairs, particularly in respect of the centres

at which they should be held, the trades which should be in-

cluded, and the classes of exhibitors who should be allowed to

participate. The Committee, which was jiresided over by Sir

i<Vank Warner, has submitted its report to the President, but

we understand that no decision has yet been taken on its re-

commendations. The conclusions and recommendations are as

follows:—
We are of opinion that, other things being equal, the ideal

arrangement would be for the Fair to be concentrated in one

centre, and that centre London. We recognise, however, that

this expression of opinion may require some qualihcation in

particular cases, and we have given very careful consideration

to the question whether the Ulasgow and Birmingham Fairs

should be continued as part of the British Industries Fair. It

appears to us that, in deciding whether either or both of these

Fairs should be continued on this basis, the criterion should be

whether or not they receive the support of the trades con-

cerned to a degree w'hich would justify their being regarded

as national Fairs.

We are of opinion that upon the evidence submitted to us we
are not justified in recommending the continuance of the

Glasgow Fair as part of the British Industries Fair. The
Glasgow Fair has hitherto failed to secure adequate support in

the principal industries which it comprises, namely, textiles,

boots and shoes and chemicals, and Glasgow is not well

situated as a centre for these groups of trades. We therefore

recommend that the trades which have hitherto been included

in the schedule of the Glasgow Fair should be transferred to

London or to Birmingham, whichever may be most appro-

priate as regards each particular trade.

Birmingham occupies a more favourable position than Glas-

gow, since it is the geographical centre for many of the trades

included in its schedule, and it has received a measure ot sup-

port which would fairly justify its being considered as a

national fair. We therefore recommend that it should be con-

tinued, unless and until it should cease to receive such support.

There are also certain practical considerations which point in

the same direction. There is considerable scope for expansion

at Birmingham, while there would clearly for some time to

come be great difficulty in providing the necessary accommoda-
tion in London in addition to that required for the expansion

of the London Fair on its present lines. The overseas buyer

can also visit Birmingham from London at little trouble and
expense within the day, and having regard to the bulk and
heavy character of many of the Birmingham exhibits there are

obvious advantages in exhibiting them at a local centre.

We are not in favour of any new Fairs being initiated in

provincial centres as part of the British Industries Fair.

With regard to the question of the trades to be admitted to

the British Industries Fair, we are of opinion that the Fan-

should be open to all branches of Briti-sh industry desii'ing to

participate. Even in cases w'here the actual exhibition of the

products is impracticable, e.g., heavy machinery, engineering

work, &c.. the manufacturer may wish to avail himself of the

opportunity afforded by the Fair of bringing his products to

the notice of overseas visitors, by means of plans, photographs,

models, catalogues, li-c.. and it does not appear proper that in

a Fair of this character, organised under Government auspices.

any section of British industry should be excluded. The ques-

tion of the allocation of trades as between the different centres

at which the Fair is held is one that we feel can be left to the

discretion of the Department to determine in consultation

with the respective Fair Committees.
The Fair should continue to be held, as hitherto, at such a

time as will enable buyers from overseas to visit it en route to

Leipzig and Lyons.
We do not consider that, at any rate for the present, suffi-

cient support would be forthcoming to justify the holding of a

second Fair in the year.

The Fair should continue in the main to be restricted, as

hitherto, to bona-fidc manufiicturers, and to wholesale firms

taking the whole output of a factory or holding the sole selling

rights of patented or proprietary articles manufactured in the
British Empire.
The reasons which have been submitted, in the course of our

inquiry, in justification of this policy appear to us heavily to

outweigh those urged on the other side. In the first place, we
think that special weight should be given in this matter to the
views of the manufacturing firms, for whose sake the Fair W'as

originally established, and who have supported it from the
beginning. The immense majority of these firms are opposed
to the admission of the factor. We believe, too, that the over-

seas buj'er doing business on a large scale prefers dealing with
the manufacturer direct, and the success of the Fair in attract-

ing the overseas buyer is probably due in no small measure to

the facilities which it affords him in this respect. It is fur-

ther an advantage to him to know that the product of any
particular manufacturer is shown in the Fan" on one stand
only, and at one price, and that the manufacturer's price. The
general admission of the factor would also make it more diffi-

cult te ensure that only goods of British origin were included

ill the F»ir. There is also the question of space, which is in-

adequate to meet existing requirements.
We therefore recommend that as a general rule the Fair

should coutinue as hitherto to be open only to manufacturers
and to wholesale firms taking the whole output of a factory or
holding the sole selling rights of patented or proprietary

articles manufactured in the British Empire.
We consider that this principle should be relaxed as regards

textiles, in view of the special conditions existing in that trade,

and possibly in the case of other groups of products, if similar

conditions can be shown to exist, but we would recommend
that exhibits coming under such categories should be shown, if

possible, in separate buildings.

A further question to V'h'ch our attention has been drawn,
and which we would venture to emphasise here, is the import-
ance of systematic propaganda. We are aware that the De-
partment of Overseas Trade is fully alive to this aspect of the

question, and that an overseas publicity campaign is conducted
on an extensive scale in connection with the British Industries
Fairs. We consider, how-ever, that the logical development of

this policy should involve its extension to all trade fairs and
exhibitions held in this country which might afford oppor-
tunities for the promotion of export trade, and particularly of

course to any which it might be decided to run concurrently
with the British Industries Fairs.

LEQAL.

Sentence on Charge of Fraud.
At the Surrey Sessions, held at Kingston recently, tw-o young
men from Manchester, who were engaged in business at

Surbiton Road, Kingston, named G. E. L. Wynne (ii). mer-
chant, and Albert E. Wynne ("20). packer, were charged with
obtaining credit by means of fraud from the Notable Electric

Co., Ltd., of Merton, the Electrical Supplies Co., of London,
and others; also for con-spiring with G. W. Lester (26), en-
gineer^ of the same address, to obtain credit from the Notable
Electric Co. by means of fraud. Local reports of the hearing,

published in the Surrey Comet for May '21st. show that 46
firms were victimised. The matter was gone into in great

detail, as there were many transactions. A verdict of guilty

was returned against George Wynne and one of not guilty

against Albert Wynne. The chairman said the prisoner G.
Wynne had been guilty of a series of deliberate frauds, and
would be sentenced to 12 months' hard labour on each count,

the sentences to run concurrently. I^ester failed to surrender
to his hail at the last Sessions, and his absence was also

reported on this occasion. A warrant for his arrest had been
issued, but it had not been possible to execute it. The bail

of himself and of his surety was accordingly estreated.

CORRESPONDENCE.
Letters received by ns after 5 P.M. i N Tuesday cajinot appear until

the following week. Currespondsnta .^liouldforward their commnni-
cations at the earliest possible momeitt. Ko letter can be published

unless we hare the icriter's name and address in our possession.

Charging for Idle Current.

In response to the request, contained in Mr. E. W. Dorey'.s

letter of May 23rd. I give below an example of my metho'i
of finding the average power factor, and making a charge for

idle current based on it, and on the total units used ; the

latter bringing in the length of time the low power factor

was in operation.

I made a slip in my letter of May 8th in saying " the run-

ning charge only should be altered." As will be seen from
the example the units are increased in the proportion .8/ power
factor, so that not the running charge but the amount of

units on that charge is altered.

Example.—.\ .5-ampere meter (one element reversed) in series

with a meter of S()0/.5 amperes, gives the following integration

over a certain period :
—

SOO-A meter, 27,080 unitg.

5-A meter, lOS"! x SOO/o = 17,2!)fi,

r., 17 296
tan (p = \/3

,
r07,

W, -t- Wo ^ 27,liS0

4> = 47° .". COB = •682.

27,980 X -8/682 = 32,821,

or an addition of 4,841 units to the running-charge portion of

tlie account.
Mr. Dorey's method for integrating the kVAh of the

reactive and capacity components along with their respective

kV.A demands is interesting, but I would not care to make
out a consumer's account from them, especially if the con-

sumer were fed through several meters when summation dials

for all these would become necessary.

J. D. Watson.
Aberdeen.
May 30th, 1931.
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The Cost oi Living in Burma.

I have pleasure in forwarding herewith particulars of the
cost of living in Burma, together with a table showing the
estimated average cost under eight different headings.
The cost of living in a boarding house and in a hotel has

been included, and it is necessary to con.sider these costs

because free quarters are not always provided, and houses
are scarce.

The figures given in the table are below the average for
Rangoon and above the average for Burma generally ; of

course only averages can be given, as the actual cost of living

depends so much on the taste of the individual, but these
figures may serve as a guide to engineers who may be con-
sidering an appointment in this country.
Before accepting any appointment in Burma. I would

strongly emphasise the importance of finding out the con-
ditions of living and the social status of the appointment as,

unlike conditions at home, there are few. if any, similar
electrical appointments in the whole country.
Most companies provide free quarters or a free house partly

furnished, and allow one or two other extras, but particulars
should also be obtained regarding provident fund, salary, or
passage money during leave periods. &c.
By taking all these points into consideration, engineers who

may be thinking of coming to the " Silken East " should be

available for a.c. brush-gear on a machine of the type con-
sidered will usually be quite restricted, and the designer prob-
ably was forced to rely on brushes for which satisfactory

operation at abnormally high current densities was claimed.
Your correspondent, unfortunately, forgot to state how many
brushes per ring wei'e employed ; he should also have told

us the cross-sectional area of a brush.

I would recommend him, however, to satisfy himself that

there are sufficient brushes, allowing a current density of

about 100 amperes per sq. in. of cross-sectional area. He
should also see that they are properly spaced around the
rings.

The explanation of the action going on, 1 hope, will be
gathered from the subsequent remarks.

It has been generally recognised for many years that current
passing from a brush to a ring in motion will tend to " eat,"

or burn, away the brush surface, but not affect the ring to

any extent; while in passing from the ring to the brush, the

former would burn, but not the latter. To form an idea of

the action, let us assume the ca.se of a single brush on a ring.

The current would then be from the ring to the brush in one
part of the ring, representing one pole arc, and would be in

the opposite direction in the part representing the next pole

arc. Therefore, within a given .segment, or part, the current

is always in a given direction with respect to the brush and
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article has much experience of ingurance buEoness from the
actuariiil point of view, when he makes the statement that
the interests of an insurance company and the interests of

the public are in direct conflict. The interests of an insurance
company are, first and foremost, to reduce the lire loss ratio,

and any sound-principled company prefers to turn its atten-
tion to improving the risks under its policies, rather than
merely to mcrea.sing its annual premium total, regardless of

the nature of the risks insured. Are not the public interests
equally directed towards improving risks and thereby pre-
venting fires? Although he may De fully insured, the property
owner has little comfort as he watches his factory or his
warehouse burn down, when he thinks of the interruption
which will be caused to his turnover and the loss of business
connections which must inevitably ensue.
Under these circumstances the introduction of automatic

apparatus for the detection and extinction of fire has received
the clo.sc.st attention from insurance companies, resulting
in the granting of a rebate from the insurance premium in
accordance with the nature of the automatic device installed,
and in this connection your comments are certainly open to
criticism when it comes to comparing electric alarm devices
with automatic sprinklers.

The writer can speak \vith more authority than most in-
surance men on the technical aspect of such devices, having
served for a year and a half as a fireman in a large city, and
having had actual experience of fires in a large variety of risks.

He well knows the value of an early alarm of fire being
given, and he also knows what it is to reach the scene of
the outbreak and find the fire already extinguished in its

infancy by the action of the sprinklers. With regard to water
damage, it is well known that a fireman entering a burning
room which is full of smoke does inevitably cause unnecessary
water damage with his fire stream in his endeavours to locate
the exact position of the fire, whereas a sprinkler, being
operated by heat alone, and not by smoke, confines its wat«r
shower to the vicinity of the actual outbreak, and goods stored
a few yards distant are untouched by w-ater.

Good as they are, electric alarm devices only make a start
in the matter of fire detection, and it is not to be wondered
at that insurance companies place on a higher level the ap-
paratus which not only detects but also extinguishes the out-
break. Incidentally, it may not be generally known that in
America and Australia sprinkler installations have electrical
connections to the fire brigade stations, by means of which an
alarm is rung in to the brigade simultaneously with the
opening of the first sprinkler by the heat of a fire.

The Royal Commission will, of course, have every oppor-
tunity to probe the whole question of fire prevention to its

depths, and it will be indeed surprising if the result of these
investigations shows the Fire Offices Committee to be as
blind as your contributor would have us believe to the per-
tinent factors in this all-important and national problem.

E. W. Hubbard.
London.

Mail 21th. 1921 .

The JohnsenRahbek Electrostatic Loud speaking Telephone
and Relay.

While Ustening to the brilliant lecture on this subject yester-
day at the Institution of Electrical Engineers, and while
witnessmg the very remarkable and beautiful demonstration
with the authors' talking violin, I experienced some dim
feeling that I had, in the distant past, read of similar appara-
tus working on the same principle. I remembered Edison's
loud-speaking telephone with its rotating cylinder of moistened
chalk, but I also recollected that in that instrument the pas-
sage of the electric current had the effect of reducing the
friction between the cylinder and the metallic .slider rubbing
thereon owing to electrolytic decomposition.
This morning, from the perusal of a collection of technical

Press cuttings nearly forty years old, I have confirmed my
vague impression that Messrs. Johnsen and Rahbek's method,
in which electrostatic attraction is employed to increase the
friction between sliding surfaces, one of which is of metal and
the other of imperfectly conducting material, is not entirely
new, as I find that in the late seventies a speaking telephone
receiver based on this principle was invented, patented, and
constructed by Mr. Elisha Gray, the well-known electrician
of Chicago. I have a complete printed account of this in-
strument, taken, I fancy, from a long-extinct journal of those
days called "Design and Work," and find that the instrument
is also mentioned in a lecture on telephony given by my old
friend Mr. Conrad Cooke before the Royal Society of Arts
on May 23rd. 1879. For his badly conducting substance Mr.
Elisha Gray"" used animal tissue, such as bacon rind, pork
skin, kid-glove skin, and even the living human hand. A
portion of one of these was Ughtly pressed against a rotating
disk of polished metal, and produced sounds and speech from
a resonating box owing to the amount of the friction varying
with the electrical potential applied through a step-up trans-
former from a microphone, the effect being due, according to
Mr. tJray's own eitplanation. to electrostatic attraction and
repulsion between the sliding surfaces.

Verily ''there is nothing new under the sun ": but this
revival in an improved and modified form of what would
seem to be' an old idea appears Ukely to have several useful
preseht-aaV' applications, while Messrs:. .lohnsen and Rahbek's

eiporimental demonstration of the surprisingly considerable
amounts of force that can in this way be controlled was
certainly most convincing.

Ixindon. A. A. Campbell Swinton.
May 27th, 1921.

[In a letter to The Times of Monday last, Mr. Rollo Apple-
yard points out that in a paper on " Contact with Dielec-
trics

'

'
read before the Physical Society of London in 190.5,

the phenomenon was de.scribed, under the name of " reten-
tive force." The value of the force was measured by a
balance at voltages from to 7.50 volts. Particulars of these
and other tests were published in the Fhil. Mag. in 1894, 1896,
1897, and 1905.

Prof. W. F. Barrett, in a letter to The Times of May .31st,

went still further back—to .Jtinuiiry 19th, 1880—on which
date he read a paper before the Koyal Dublin Society in which
he showed that the Edison chalk-cylinder telephone really
depended upon the principle which Mr. Appleyard discovered
25 years later—namely, the " stiction " induced w-hcn a
current passed from a metal spring to a rotating cylinder of
chalk or other material. Prof. Barrett described further ex-
periments (showing that an e.m.f. was generated between the
metal and the chalk cylinder) in a paper read before the
Physical Society of London on March 14th, 1880, which was
reported in The Telegraphic Joor.nwl (now Electrical Re-
view) of April 1st, 1880, p. 126. A paragraph from this jonmal
of 1877 bearing on Mr. Swinton's letter appears in our
" Notes " columns.

—

Eds. Elec. Rev.]

Coal Shortage and Oil Fuel.

In almost every engineering and daily paper that is read
to-day one continually reads of the conversion of some works'
boilers from coal to oil burning, because we have placed all

our eggs in one basket, and continue to do so.

When are we going to give the internal-combustion engine
a real start in life and get some good work and experience trom
the Diesel engine i'

I quite agree that the changes which are taking place to-day
are emergency changes to keep works running, but on the
other hand, we have had several stations running on Diesel
engines for ten years or more, and many are quite satisfactory;
surely we should now be in a position to place some reliance
in them. I am afraid that people v\ho have not had Diesel
experience are allowing them to fall into the same category
as the gas engine has had to be content with for many years
—simply because of neglect or misunderstanding.
My experience has been that the design, material, and

workmanship of gas and Diesel engines are such that, given
normal care and attention, you have quite a happy time with
them; I have spent many happy years with both types.
In your notes for May 13th the following appears in con-

nection with one installation :

" Apart from the advantage
that oil fuel is available, while coal supplies are likely to be
short for some time, it is claimed that the conversion will

result in considerable economies, because :
—

1. Consumption is .50 per cent, less than coal.

2. One man can do work requiring six men in the case
of coal fuel.

3. Storage ia simpler and handling ea-sier.

4. Supplies can be obtained without fear of interruption.
The above four items which have taken seven weeks of

strike to bring forward, are well worth considering and com-
paring individually with what might have been the case had
20 or 30 per cent, of the plant in our medium and small
stations been Diesel engines or gas engines, working on a
new type of producer where coke can be used efficiently and
the tar burnt off at the furnace top.

Take case (1) ; this seems to point to the fact that we are

at last going to be compelled to realise and acknowledge that
the days of 3.5 lb. of coal per- kW^h must be looked on as

a wastage of our fuel resources.

If we go a little deeper into the matter, we find that most
Diesel engine makers guarantee to produce one kWh for

0.5 lb. crude oil. Now take to-day's figures. One works
gives 70 tons of oil to do the work of 10() tons of coal, and
the respective prices are i£490 and ±'300. So that oil is at

.£7 per ton and coal at £3 per ton, while one recent contract
in your columns for May 13th showed that the contract had
been closed at the average price of 43s. 4d. per ton for all

grades of coal.

In your issue of May 27th, Glasgow Corporation quote the

coal consumption of their older stations (that is, those which
are running to-day with the new Dalmarnock station) to be
3.42 lb. per kWh generated, so that for stations up to 2,000 to

5.000 kW capacity we can safely double this figure and say

7 lb. per kWh generated.

If we take the case of coal at £3 per ton and at 3.42 lb.

per kWh generated, we get a fuel cost of 1.097d. per kWh.
Now take oil at £1 per ton and at 0,5 lb. per kWh generated,

we get 0.375d. per kWh, or just about one-third the cost.

If \^'e base the price of oil on the coal figure we find we
can for the same fuel cost afford to pay a tremendous price

for oil. Take the price as above of 43s. 4d. per ton of coal; at

the very lo'w figure of 3 lb. per kWh. this gives a fuel cost

of (1.69d.. and with oil at 0.5 lb. per kWh, we could for the

same fuel ccist per kWh pay £12.9 per ton of oil. This oil

in pre-war days was purchased at £2 per ton when coal was
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14s. ; the fuel costs then were as follows : Coal 0. 225(1. and
oil O.lOod. per kWh.
There is every reason to believe that- these figures will soon

return to a pre-war balance. For several years I have plotted

the curves for oil prices, and it is known that well over 80 per

cent, of the increase is due to freightage charges.

Now, if we take the smaller stations at 7 lb. of coal per

kWh generated, and coal at £'3 per ton and oil at £7, we
get a fuel cost of : Coal= 2.247d. and oil at 0.375d., which
shows what could be saved by the smaller stations in addition

to labour saving and a conservation of our coal; many of our
smaller stations would be free from coal strikes, and so leave

a bigger mai'gin of good coal for the larger stations where
it can be burnt and one kWh produced, as at Dalmarnock,
for 1.71 lb., which, after all, is not much to be proud of.

If our medium and smaller stations had installed, eay, 30
per cent, of their plant of Diesel or gas engines, they would
to-day be carrying on, and giving most of their consumers
an adequate supply.

Case (2). One man can attend to several Diesel engines,

and so continue tue great labour saving that can be shown
when we are forced by circumstances to accept something
different to the beaten track.

Case (3) follows in each case, and is very noticeable com-
pared with the large floor space occupied by our coal storages.

Case (4) is no less glaring than 1, 2, or 3, and after the
many strikes that have occurred of late years, should be well
marked.

I consider that many of our to-day extensions to the medium
and smaller stations should be in the field of gas and Diesel
engines. The electrical industry would then reap a great

benefit by putting a cheap supply within the reach of every
householder and manufacturer. Where any gas is available

it should certainly be used at its maximum efficiency, and
then the case of Diesel engines should be very carefully con-
sidered for any extensions to run in parallel with the existing
plant.

There are many stations in this country where Diesels are
installed, and I feel sure that the experience of the engineers
of these plants would be very useful.

S. H. Fowles, A.M.LE.E., A.M,I.Mech.E.
Jarrow-on-Tyne.
May SOth, 1921.

The Grading of Mains Engineers.

I have read with some amusement the letter of "P. S."
deriding mains engineers; it is just the same old story over
again, each man thinks he has the worst Job, but " P. S."
will certainly not improve his bv trying to belittle others.

Personally, I am always glad to see the next man get a sub-
stantial increase, because if he can get it, then there is some
hope for me. Each post has its own advantages and other-
wise. I often envy the " inside " man, because he can
walk round the whole nf his work in an hour, and when his
eight-hour shift is finished, he is free.

Not so the mains man ; he must make two or three journeys

per day to different sets of men, perhaps miles apart, in all

weathers, and when he reaches home he is still at the call

of the telephone, and often has to turn out at all hours of the
night. I have gone to bed and got up again three times
the same night. I have had 2-5 years of both shift and mains
work, so I know a Uttle of each.

Thanks to the E.P.E.A., together with the valued support
of the Review, things are improving, and it is up to " P. S."
to support the .Association, attend the meetings, and ventilate

his grievance there, and always remember that criticism.

to be of any value, should be helpful, and not destructive.

A. B.
May mh. 1921.

C.T.S. in Iron Pipes.

I should be glad to learn whether any reader has had any
failures of small C.T.S. wires or cables when enclosed in an
ungalvanised iron pipe in any situation underground or other-

wise, due to the action of rust, and if so, after how many
years?

I think the question is of some interest, particularly to

wii'ing contractors, as it is often requii-ed to place wires in

pipes underground, say, to a garage, and in this position

it is well known how rapidly ordinary braided or lead-covered
V.I.R. wires fail.

B. W. Gothard.
Electrical Engineer.

Aldershot Electricity Works.
May %th, 1921.

Submarine Cable Telegraphy.

Regarding the article under above heading in the Electrical
Review of May 6th, 13th, and 20th, and with special reference
to footnote +, concerning paragraph 13 on page 576 (May 6th),

may I point out that my smmise as to constant 4 c.h.p.l.

having been adopted to cover cable Morse, is mistaken?
Constant 4 apphes to recorder equal time dot-dash code

only.

Corresponding constant in Morse work is 5.28 c.h.p.l.

A simple way to utilise, for Morse, all formulae, graphs,

tables, and scales included in the above article, is to multiply
by 0.57392 all final results obtained therefrom whether for

K or for L.
New matter relating to Morse code for cable purposes will

soon be submitted for publication.

Edward P!ayniond<Barker.
London.
May mh, 1921.

A Peculiar Phenomenon.

We regret that in the interesting letter by Mr. C. R. C.
Hadfield in our issue of May 27th, an error occurred in

paragraph 6. line 1, " the bluish fluorescence is characteristic

of bad and lithium glasses." This should, of course read :

" Lead and lithium glasses."

—

Eds. Elec. Rev.

BUSINESS NOTES.

Bankruptcy Proceedings.—Geoeqe William Lester,
electrical engineer, lately carryin? on business at 44-6, Surbiton
Road, Kingaton-on-Thamea, in the name of Lester & Browne.

—

Under this failure accounts have been lodged at the London Bank-
ruptcy Court showing liabilities £1,904 (unsecured, £1.824) and
assets " nil." Aocordinpr to the observations of Mr. F. T. Garton,
Official Receiver, a previous failure is recorded against the debtor
in May, 1919, when a dividend of 28. 5d. in the & was paid under a
deed of aasignment on liabDities of about £1,000. He further
states that, having been previously employed as an electrical

engineer, he, with another, entered into partnership, and traded
as electrical engineers under the style of Herrtage, Lester & Co., at

4, Queen Street Place, E.C., each finding capital of £25 ; in or
about September, 1917, differences arose, and the partnership was
dissolved ; the debtor then continued to carry on the business
alone, and assumed aU the liabilities; in May, 1919, he called a
meeting of his creditors and executed a deed of assignment in
favour of a trustee, who decided to sell his business as a going-
concern

;
the purchaser eventually sold the business to a limited

company, the debtor being appointed managing director, at a
salary of about £4 per week ; he continued in this capacity until
about February, 1920, when he resigned. He then, with £25
borrowed capital, resumed business on hig own account at
44-46, Surbiton Road, Kingston-on-Thames, as a wholesale
electrical engineer, under the style of Lester & Browne ; after a
few_ months' trading, owing to lack of capital he transferred his
business to a limited company, which only took over the assets, he
remaining responsible for the liabilities, the consideration being
the payment of £70 in cash and the allotment of 2,505 shares as
fully paid, and was appointed managing director, at a salary of
*750 per annum. About March, 1920, he opened a branch busi-
ness at Nottingham, and carried on until about June, 1920, when,
owing to its not being successful, he closed it. He had since
October, 1920, been without regular occupation. The debtor
attribntes his present failure to bad trade, extravagance, and losses

by betting. The deficiency account showed a net loss of £1,.?33 on
the trading since October 30th, 1919. in spite of which hia house-

hold, personal, and medical expenditure during the same period

amounted to £693, and he lost £117 by betting.

A sitting of the Court was appointed to be held before Mr.
Registrar Franoke for the public examination of the debtor. The
Official Receiver reported that on February 4th the debtor was
ordered to file cash and goods accounts, and to attend at the depart-

ment to give particulars. He had not attempted to comply with
that order. Criminal proceedings were pending against the debtor,

and it appeared from a newspaper report that he had failed to sur-

render to his bail under those proceedings. In the absence of the

debtor the sitting for his public examination was adionrned sine die.

J. F. Lyons, electrical engineer, 27, Palmerston Street, and
Front Street, Consett, Durham,—Receiving order made May 20th,

on debtor's own petition. First meeting, June 8th
;
public exami-

nation, June 9th ; both at Newcastle-on-Tyne.
P. DowNiE, electrical engineer and factor, 355a, Westborough

Road, and 88, Ronald Park Avenue, Southend-on-Se». — First

meetine, June 7th, at 14, Bedford Row, W.C.
;
public examination,

July 6th, at the Shire Hall, Chelmsford.
S. H. Dougherty (Mersey Electric Co.), electrical engineer,

Liverpool.—First meeting, June 3rd
;

public examination,

June 27th ; bath at Liverpool.

R. P. Baker & F. C. Stubbs (ShefiBeld Electric Construction Co.),

electrical engineers, 124, Pond Street, Sheffield.—Receiving order

made May 27fch, on debtors' own petition.

Company Liquidations.—Ampeee Electrical Enqin-
EEBISG AND PlATiNG Co., LTD.—Particulars of claims, &o., must
be sent to the liquidator, Mr. T. L. Hammond, North-Eastern Bank
Chambers, Fowler Street, South Shields, by July let.

Sun Fuel Co., Ltd.—A petition for winding up has been pre-

sented by Mr. P, J. Mitchell, a creditor, and it is to be heard on
Jijie 7th,
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Laot-Hulbert & Co, Ltd.—Winding-up voluntarily for

reconstrnction. Liquidator, Mr. G. H. Hill, 91. Victoria Street,

S.W., who is authorised to consent to the reKistration and to enter

into an agreement with a new company, to be called Laoy-Hulbert

and Co. (1921), Ltd. Meeting of creditors called for June 6th,

at Boreas Works, Beddington.
Electro-Chemioal Developments, Ltd. — A meeting of

members is called for July 4th, at Waye, near Ashburton, Devon.

Liquidator, Mr. E. A. Ashcroft.

Dissolution of Partnership..—Warwick a Walker,
electrical engineers, 107, Church Road, Birkenhead.—MesBrs. N.

Warwick & A. Walker have dissolved partnership. Debts will be

attended to by Mr. A. Walker.

Trade Annooncements.—Owing to a recent fire, Messrs.

Ames & Co. have temporarily transferred their office from Market

Place to 6, York Chambers, Long Eaton, where all correspondence

should be addressed.

The Midland Supply Co. has removed from Paradise Street

to larger premises at 53, Summer Row, Birmingham.

Messrs. Mabshall&Plumtree, Ltd., of 20. High Holborn, W.C. 1

,

announce that their telephone number has been altered to

" Chancery 7144."

Messrs. Electrical Utilities, Ltd., have appointed Messrs. F. W.
Parkes & Co., of 65, Dame Street, Dublin, to represent them in

the South of Ireland.

Mr. Dougall, electrical engineer, of 22, South End, Croydon,

announces that he is retiring from business.

Mb. F. H. Dennis, electrical engineer, of Chelmsford, has

removed his business to the Chelmer Works, 21c, High Street.

Mr. William Raine, who was for 20 years with Sykes & Co.,

has commenced business as an electrical engineer with his son,

trading as William Raine & Co., at 9, Coniscliffe Road,

Darlington.

The Mackenzie Holland, and Westinohodse Power
Signal Co., Ltd.—This company has removed to 82, York Road,

King's Cross, X. 1.

The London Shafting and Pullet Co. has removed to

Northdown Works, Northdown Street, King's Cross, N. 1. New
Telephone number :

" North 196."

Catalogues and Lists.—British Central Electric

Co., Ltd., 6 and 8, Rosebery Avenue, EC. 1.—Monthly List of

electrical machinery, including steam turbines, alternators, d.c.

generators, and a.c. and d.c. motors.

The British Aluminiijm Co., Ltd., 109, Queen 'Victoria Street,

E.C. 4.—Publication, No. 173, dealing with numerous examples of

the application and working of sheet aluminium. The list is well

illustrated, and shows reflectors, distilling apparatus, aeroplane

parts, and other articles.

Economic Electric, Ltd., 10, Fitzroy Square, W. 1.—A compre-

hensive general catalogue of small electrical appliances and
apparatus. The list, which is fully illustrated and priced, includes

small motors and dynamos, telephone instruments, electric bells,

pocket lamps, dry cells and accumulators, spark coils. X-ray

tubes, &c.

Messrs. Pabmiter, Hope & Suoden, Hulme Electrical Works,

Manchester.—A splendidly produced catalogue of " Fluvent " and
" Ajax " electrical switchgear. Full prices and illustrations are

given of magnetic blowouts, ironclad three-phase and double-pole

fuse boxes, coupled boards, crane control panels, inspection troughs

and sealing boxes, switch fuses, unit type switchboards of many
types, mining type switchgear, and the "Rotaloc" fuse system.

The General Electric Co., Ltd., Magnet House, Kingsway,

W.C. 2.—Booklet No. V 2.532, giving illustrations and prices of a

wide variety of "Freezor" fans for a.c. or d.c. wall, ceiling or

table. Also automatic shutters and regulators for fans.

The Lawton Machine Tool Co., Burgess Street, Sheffield.—An
illustrated leaflet, giving details and prices of " Lawton " simplex

oil burners.

X-Rays, Ltd., 11, Torrington Place, Gower Street, W.C. 1.—An
illustrated pamphlet describing the " Ped-o-Scope,'' a device for

use in shoe-fitting. ^
Lanoham Engineering Co., Park Street, Slough, Bucks.—

A

list giving details and Ulnstrations of " Langham ' d.c. motors and
dynamos. Fully priced.

Simplex Conduits, Ltd., Garrison Lane, Birmingham.—Leaflet

No. 881, a pamphlet illustrating a number of interchangeable
lighting fittings for buUding up into various styles.

The Cambridge and Paul Instbdment Co., Ltd., 45, Gros-

venor Place, S.W. 1.—A postcard advertising List No. 191, dealing

with " Cambridge " potentiometers, &c.

Messrs. Stddebakee, Ltd., 117-123, Great Portland Street,

W. 1.—A priced booklet, illustrated in colour, describing the
" Lalley Light " house-lighting plant and its advantages.

Messbs. E. P. Allam k Co., 107-109, Gray's Inn Road, W.C. 1.—
Monthly Stock List of d.c. motors for sale and hire—June, 1921.

Messrs. Henry Wallwork & Co. (1920). Ltd., Roger Street,

Manchester.—Two well-produced booklets, illustrated and fully

detailed dealing respectively with gear generators and worm gear
devices (including several applications to electrical machinery).
Also a number of leaflets giving further details and prices.

Mr. E. W. Dobey, Norwich House, Southampton Street, High
Holborn, W.C. 1.—An illustrated pamphlet dealing with the
improvement of power factor by means of static condensers.
Messrs. Leopabd Bros., 81, Micheldever Road, Lee, S E. 2.

—

An illustrated and priced leaflet dealing with a new bonding and
earthing clip for wiring systems.

Messrs. Hiogs Bbos., S&nd Pita, Birmingham.—" Monthly

Magazine." June. Prices and particolars of a.c. motors and d.o.

dynamos and motors, hints on power required for machine tools,
and the usual features are included in this issue.
The Elkctkic Heating Co., fJeorge Street, Croydon.—An

illustrated and priced pamphlet advertising electric kettles and
the " Elect" electrical irons for domestic and tailors' nse.

Catalogues Wanted.—Messrs. Aldrich & Bdtlanu,
who have commenced business as electrical and mechanical engi-
neers at Castle Street, Ruthin, desire to receive catalogues from
manufacturers, ko.

Safeguarding our Industries.—The House of ComraonB,
on Tuesday, renewed its discussion of the financial resolutions
relating to the Safeguarding of Industries Bill. An amendment
was moved reducing from five to three years the period of the
import duty of 33 J per cent, on certain imported articles,
but it was lost by 203 to 81 votes. An amendment to
substitute 10 per cent, for 33', per cent, was defeated by 244
to 79. A further amendment to omit optical glass, &c.. because the
industry did not require assistance, was lost by 209 to 70, and one to
omit arc-lamp carbons from the resolution was rejected by 1()8 to
75. Other amendments met similar fates, and ultimately the first

resolution was put as a whole and carried by 194 to 74. The dis-
cussion was then turned on to the second resolution, which
imposes the Customs Duty of 33i per cent, to prevent dumping,
and an amendment was moved to limit the operation of the resolu-
tion to one year.

The Coal Dispute.—Neither side having given way in
matters of principle affecting the future conduct of the coal-
mining industry, the dispute continues.
The bulk of public service undertakings are carrying on with

surprising vigour after eight weeks of stoppage, and oil fuel is

gradually being introduced to more and more power stations.

Further developments in connection with the staff of theL.C.C.'s
Greenwich station are foreshadowed by the Daih/ llfrald. The
trouble arose from the dismissal of members of Trade Unions for
carrying out the instructions of the Transport Workers' Feder-
ation with regard to the handling of imported coal. The with-
drawal of the " embargo," it having proved ineffective, led to a
request for the re-instatement of the men whose position was not to
be prejudiced by their action. This has anparently been refused,

and a meeting of representatives of the Unions involved was to
be held on Wednesday night, when further action was to be
discussed.

The official unemployment figures for the week ended May 30th,
quoted by the Morning Post, showed a further increase, bringing
the total up to 2,070,100, in addition to those working shorter
hours.

Norwegian General Strike.—The Morning Post corres-

pondent at Christiania reported on May 27th that owing to the
general strike, Christiania was without tramcars and gas, although
the electricity supply was being maintained. The railways and
hospitals were not affected by the strike.

A later message stated that the principal electric cable in the
centre of the city had been cut, depriving this district of light.

Additional G.E.R. Trains.—The Great Eastern Railway
Co. has for some time past been using liquid fuel for locomotives,

the apparatus used being what is known as the Holden injector,

and with recent additions it now has a total of about 50 engines so

fitted. These engines can without further alteration consume
either solid or liquid fuel, as may be necessitated by circumstances.

This, in conjunction with the use of wood and coke, will enable
the company to extend its present limited services.

—

Financial

Times.

Electrical Trade In Italy.—Our attention has been
called to the fact that the figures in the Italian article, page 661

(May 20th) are incorrect. The cwt. there referred to are to be
understood as quintals

—

metric quintals—and not the common
quintals, which only are equivalent to cwt. The Italian paper
from which the article was extracted did not specify that the

quintals in question were metric ones. Hence, from a lapse of

attention, the mistake of the translator.

Visit of American Trade Delegates.—The American
and Canadian Trade Delegation at present touring this country

visited Preston, on May 26th, and inspected various large works,

including those of the English Electric Co. (Messrs. Dick, Kerr's)

and the Leyland Motor Co.

Outing.—The ladies of the Ediswan Ponders End staff

went for a very successful outing on Saturday, 21st ult. A party of

nearly 100 left the works in three large charabancs for Ruislip

Common, where various games, sports, &c., were engaged in until

tea-time. After tea the journey was continued to Uxbridge, where

a dinner was held at the Chequers Hotel, under the chairmanship

of Mr. J. W. Elliott. After dinner there was a short concert,

organised by Mr. A. P. Ambler. A hearty vote of thanks was
given to the Ladies' Organising Committee.

The Cost of Living in Constantinople.—In the Jounuil

of the British Chamber of Commerce^ p. 164, is given a detailed

table from official sources showing the cost of living in Constanti-

nople during the past six months, as compared with July, 1914.

Since November last there has been a downward tendency, but the

colt in April was still 1,230 per cent, above the cost in July, 1914.

The rate of exchange (piastres) was 668.
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The Belgian Thomson- Houston & Carets Co.—The
directors of the Sociu'te d'Electricite et de

,
Mecanique (Pre-

cedes Thomson-Houston & Carels). reporting on the year 1920,

state that the period ^^as one of transformation and prepara-

tion, particularly with regard to the production of electrical

plant. As was mentioned in the report for 1919, the company
had just begun the delivery of electric motors made in their

own shops, and in July, 1920, the production of these motors
in bulk reached the figures which had been decided upon
previously. To this branch was subsequently added the con-
struction of rheostats, and towards the close of the year that
of large motors and transformers. These productions had
now become normal, and the construction of large alternators
and of certain apparatus has recently been commenced. As

, to the output of Diesel engines and of steam engines, it had
been possible during the year to give the.se departments the
same importance as they had in pre-war times, and the
company had resumed the position which the Usines Carels
had been able to obtain in foreign markets, where most of the
production was disposed of; and it is added that 92 per cent,

of the orders yet to be invoiced in 1921 are for foreign account.
After recalling the advantages accruing to the company from
the agreement concluded with the International General Elec-

tric Co., of Schenectady, the report mentions that one of the
results of the arrangements made was that the company had
obtained control over the patents for the manufacture of

incandescent electric lamps in Belgium, and was now engaged
in establishing this branch of manufacture. For this purpose
the company had acquired an interest in the Manufacture
Beige de Lampes Electriques. which was to be assisted in

improving and developing its production. While waiting until

the company's own works at Ghent was able economically
to undertake the construction of new classes of electrical plant,

the company's sale organisations were using the plant made
by associated companies, and were thus securing customers
for the company's own products. On the other hand, the
companv had already supplied to allied companies some elec-

trical plant made at Ghent, and several thousands of motors
were being built for the account of the International General
Electric Co., which the latter would .subsequently distribute

throughout the world. The financial results were very satis-

factory, the net profits having been 2.722,000 fr. and per-

mitting of the payment of a dividend at the rate of 8 per cent.

British Handicapped In Dutch Market,— Critical times

have been passing in Holland since the attention of electrical

engineers in the United Kingdom was attracted some time
after the armistice to the ambitious schemes for the electrifica-

tion of that country.
Dutch industries, which at the beginning of last year were

flourishing, owing to the world's demand for goods, have
naturally felt the sudden and general decrease in trade.

Complaints of competition of goods produced with cheaper
labour in Germany have called a movement into existence in

Holland, as in several other countries, to legislate against

dumping. Stocks of raw material have had to be sold at a
loss, and difficulty has been experienced in disposing of manu-
factured goods. Banks have discouraged credit onerations.

Probably for these and similar reasons the far-reaching

plans for supplyina electricitv to faim. factorv. and railwav

throughout Holland have faded somewhat into the background.
Apparently they have been postponed or are likely only to be
carried into effect in a less elaborate form.
The report on Netherlands industries by H.M. Commercial

Secretary at The Hague, which has recently been issued by
the Department of Overseas Trade, states that in the opinion

of some leading Dutch financiers, it is expected that the

present depression, both in industrial and financial circles,

can be tided over without serious failures. This view is con-
firmed by the present general trend of the monev market.
Bankruptcies, although more numerous than this time last

year, have not been spectacular either in number or in im-
portance.
Readers of the Electrical Review will recall that a Bill

—

based on the report brought out by the .Advisory Committee
formed in April, 1919—regarding the supplv of electricity in

the Netherlands was introduced in July, 1920.

Whether the electrification plans are executed wholly or
only in part. British electrical manufacturers, particularly of

cables, should keep in touch with the business, thoueh un-
fortunately every month's delay is likely to intensifv the
strength of German competition. H.M. Commercial Secre-

tary takes the view that unless there is a modification in the

present disparity in prices, no British competition in Holland
will be possible.

Rough percentages are given below of the share of the
more important importing countries in the Dutch electrical

trade for the first eleven months of 1920:—
Insulated cable and wires, Germanv. 60 per cent.

Insulated cable and wires. United Kingdom, 30 per cent.

Electric motors and transformers. Germany, 50 per cent.
Electric motors and transformers, Switzerland. 175 per cent.

Electrical instruments, Germany. 70 per cent.
Internal combustion engines, Germany. .50 per cent.
Internal combustion engines, Sweden. 20 per cent.
Boilers, Germany, 60 per cent.
Machinery (exclusive of textile machinery). Germany, 70

per cent.

Yet the fact cannot be sufficiently emphasised that neutral

ground like the Dutch market should be treated with great
consideration if British mdustries are to prove themselves
willing to compete abroad, and not remain conservatively en-
gaged in production for overseas Dommious and Colonies only.
How German trade is helped by the depressed value of the

mark is well known, and H.M. Commercial Secretary reports
the ingenious manner in which German exports to Holland
are stimulated by the artificial maintenance of this condition
of affairs. It appears that whenever signs of an improvement
in the exchange are evident, an infiux of marks is arranged.
With the florins thereby obtained, dollars are purchased.
This results in a two-fold benefit to Germany, viz., the con-
tinued depression in the mark exchange in the Netherlands
and a supply of dollars for the purchase of raw material.
Where all quotations for export to the Netherlands are in
florins, the depression of the mark abroad is of no interest

to the exporter, as its purchasing value will always remain
much higher in Germany than abroad.
Repeated evidence has been obtained that purchasers in

the Netherlands are interested in British goods, and this

interest, he says, should not be damped at the outset by the
impossibility of comparing prices when these prices differ,

not by small percentages, but by nearly one-half, as was the
case in a certain contract for the supply of locomotives for

the Dutch East Indies. The soundness of the Commercial
Secretary's advice is unquestionable, but it is difficult to see

how in present circumstances it can be acted upon.

Forthcoming Exhibitions.—The following exhibitions

are being organised :
—

London.—July 4th to 15th, London Fair and Market; Sep-
tember 7th to 28th, Shipping, Engineering and Machinery
Exhibition ; September and October, Textile Industries Exhibi-
tion; October 14th to 22nd, Commercial Motor Exhibition;
November 4th to 12th, Passenger Motor Exhibition ; November
17th to 25th, Public Works, Roads and Transport Exhibition;

1923, British Empire Exhibition.
Cardiff.—1922. Welsh National Exhibition.

Derby.—June 28th to July 3rd. Royal Agricultural Show.
Folkestone.—June 20th to 29th, Health Exhibition.

Glasgow.—November 1st to 19th, Shipbuilding, Engineering
and Electrical Exhibition.
Leeds.—July 21st, Yorkshue Agricultural Show.
Canada (Toronio).—.August 27th to September 10th. Cana-

dian National Exhibition.
ATJSTRiA.^(Vienna), September Uth to 17th, International

Fair.

Czecho-Slovaeia.— (PressbMrg). August 6th to 15th, Czecho-
slovak Industrial Pair; [Reichenberg), August 13th to 2l8t.

International Fair.

France.— (Bordeaux), June loth to 30th. International

Samples Exhibition.
Holland.— (Utrecht), September 6th to 16th, International

Industrial Fair.

Latvla.— (Riga), August 1st to 28th, International Agricul-

tural and Industrial Exhibition.
Norway.— (Christiania), September 4th to 11th. Norwegian

Industries Fair.

Spain.— (Barcelona), September 1st to 10th, International

Samples Fair.

Sweden.— (Gothenburg), July 4th to 10th. Fair.

Argentina.—(Buenos Ayres), 1922, International Exhibition.

Brazil.— (Rio de Janeiro), 1922, International Centenary
Exhibition.
Java.— (Bnndoenp). September 9th to October 19th. Nether-

lands East Indies Fair.

Mexico.—September, Commercial and Industrial Fair.

Work and Wages.—The dominant note in the June
issue of The Electron : the Electrical Worhers' Journal is

disappointment at the failure of the " Triple Alliance " to

bring about a genei-al strike, and dissatisfaction with the

policy of trade union leaders in general. .\ full account is

given of the negotiations with the N.F.E.A. with regard to

wages, and it is stated that at the meeting with the employers

both sides aerreed to recommend a reduction of 10 per cent,

in two instalments of 5 per cent, on May 9th and July 9th

respectively, " in accordance with the wages agreement."

The representatives of the E.T.U. informed the N.F.E.A.

that nothing further could be done till the members had
voted on the recommendation, the earliest date for the result

to be known being Mav 7th. Without waiting for the an-

nouncement of the voting, however, on Mav 4th notices

were issued by the N.F.B..\. putting in force the first reduc-

tion, and in accordance with the instructions of the Executive

Council of the E.T.U. , members affected at once ceased work.

On May 9th the result of the ballot was announced to be

against the reduction, and strike orders were issued. Since

then as our readers are aware, the strike has been called

off'
. . ,. u

Reviewing the articles on " The Labour Situation, by

Mr. T. W. Cole, which appeared in our paces recently. The

Electrnn congratulates the author on having " studied the

subject and attained a grasp of the elementary facts of the

Labour movements." but is surprised at his omi.ssion of

" Sovieti.sm "—unless, indeed, he includes it " under his

fourth categorv of Anarchism." The reviewer has little fault

to find with Mr. Cole's treatment of the subject, being especi-

ally impressed with his clear understanding of the varioui
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forms of Socialism ; but he makes it clear that his own policy
is " The good old rule, the simple plan—that they shall take
who have the power, and they shall keep who can," when he
Bays :

" Under the present system, the stockholders are the
legal owners of the undertakings, while the workers, though
in actual possession, have no rights beyond their claim to
wages. But that system is doomed." " As surely as feu-
dalism followed barbarism, and industrialism displaced feu-
dalism—as surely as plutocracy supenseded aristocracy—so
surely will workers' control come, and be followed by workers'
ownership of the moans of production and distribution."

New French Companies.—There has been constituted
as a company at I'aris (103, Rue du Chercbe-Midi) the Etablie-
sements Desgouttes et Cie, with a capital of 1.300,000 fr., for
the prosecution of the electro-mechanical indu.'^try.

Under the style of Lustro-T.umit'^re has been fonned a
Socii5ti Anonyme with a capital of 300.000 fr.. for the manu-
facture and sale of electric lighting apparatus, and more par-
ticularly the liUstre-TAmiiire products. The offices are at
'20, Rue Malher, Paris.

For the purchase, sale, and manufacture of Edison accumu-
lators the Agence FranQaise de la Soci^t^ Continentale de
r.\ccuniulateur Edison has been formed at Paris (6. Rue de
Si-ze) with a capital of 550,000 fr.

With a capital of 2.50,000 fr. has been formed at Paris (24,-

Rue Vavin) a company for the manufacture of electric lamps
and other small electrical .accessories.

The Entreprise Gent^racl de Travaux Publics et d'EIectricit<5

has been embodied with a capital of 2,000.000 fr. in .500 fr.

shares for the carrying out of public and private installations
in all countries. Its offices are at 2, Rue de la Pepinifere,
Paris.

With a capital of 400.000 fr. in .500 fr. shares, has been
launched the Triphase Standard C.G.M.. whose objects are
the construction, purchase, and sale of electric motors and
their .iccessories. The offices are at 42. Rue de Lagny. Paris.

Electric Vehicles in Germany. —-Ehldrisrhe Kraftle-
friebe ttnd Bahnrn. quoted by the Technical Bevicri'. states
that in 1906. the North German Automobile-Motor Co.. of
Bremen, manufactured electric wagons of a pattern in ac-
cordance with a French patent. The.se did well in pi'actice.

and some are still in use after 14 vears on the road. During
and since the war a new type of wagon has been brought
out capable of taking 4 to 5 tons as freicht load, and rrlso a

wacron-trailer. The batterv is accommodated on the frame
and can ea.silv be exposed by taking off the cover and turning
down the side piece. The driving switch has been carefullv
considered and is placed in front of the driver under a hood,
and is thus verv easilv accessible. The current consumption
with 4-ton freirrht load and a speed of 13.35 km. Per hour is

38.5 amp. at 1.54-volt pressure on the level. 48.6 Wh per
ton-km., or 112 Wh ner freight ton-km. Taking an average
for the vear it is cnlculated that for one km. tnversed per
wajTon there is one k^A'Tl charge current includino the unavoid-
able current losses at chnrgin<^ and tending the batterv. A
smallpr and licbter tvne of vehicle has recently been made by
the Hansa-Lloyd Works.

Rook Notices.—"Coal Mines Act. 1911 : General Reen-
^R^in»lR aq to the Initf*llati'*n nnA TTse of F^**c.f,rie,itv. with
TT.Tnlanat.'^rT Memoran'^'^." '7.^ rro") London: H M. Statinrierv

Offiio. Pri(^n 1r not-. Th° fi"t 18 pa"'e^r»r)'ndu'!e the reruIaHons,
thfi TftTTiain'l'^r nf the pnhlioation bftiusr 'taVen UD bv the Metno-
Tan'lnra. Thp latter in 'livMo'l into twn n^rts devotftd resneetivelv

to thn nn^ioi'lpratinTi nf the effpot"^ of the Rep'ulationn nrion the nsfl

of plootrinitv bnth b">lnw and nhive orround. and with annarattiR

uBpd »hove p^round only. TVT*^thods of n^'^'^-edure in nntifyine' thp

ip»t)=o'-nr of a division of the intention to install electrical

ap- o-nVil
1 arp p'lT'on.

'TMt'n? nf rontinnous-Onirent Machines" Bv C P. Smith.
Pn. ' -I- 102 ; figs. 20. London : Sir I. Pitman & Sons. Price
28. fid. net.

A Swpdish Te'enhn«e MnnnfactnHng Mnnonolv —
Annor.^;iior tn tho S-z-ns:}: }7'^n'!''''fi/l n'nn an imtiirtant 'nnsrvlida-

t'nn nf thA t.oloT>hn'^p onnnra^-na induntrv ia imnAndinsr. The news-
panAr ntatnn fhnt it h«a lono' b»An nn nn^n auA«tinn a« to how thft

AllmnAnna Tplofnn Aktieholn,gr T., M. "RWonBon wonld n^-noepd with
TPpiTd tn its foroie-n en<i'ao'Am°ntK whi^h worp thnng-ht to have
involvpd oprinna Inaapa. o^ino' tn thp war anri thp anbapqnpnt criaia.

Thp n'oanopta for th" anha'd'a'v iin'IprtnVinp's in Rnania nr« aneh
that thp narpnt po'nnin'r ninnnt inolnd" the rpanlting' nh'ip-atiorg

at thn valnpg at which thpv hav« h'thprto Btnnd in the halanip-
Bh^pt. whi^p th-^ Am'^'-inan anbaidiarv haa rpcpntlv had tn work
nn-lpr vprv nnfavonrahlp cnditinna an that Inaapa in this case alan

win havo tn hp rpr.Vonpd with. Th» far-tnripa in Swpdpn arp wpU
oertnT»iod nndpT thp nrpspnt atatp of tradp. and mnat nf th^ foreign
gnha'diary pomnanioa are alan in a favnn'ahle aitnntinn I*; wonld
oortainlv ha nnaeiblp tn devnte thp nrnfitg pfl,rnod hv the parent
onmpanv and the fnrpicn cnmnanips ao aa o'radnallv tn writp off

the ln«apa on the Tiiiaaian enfairementa. hnt thia wnnld imnly a
vPTV todiona nroRodn'p and h-ine ahnnt for thp shareholders a
dpprival nf d'vidpnda fnr a nnmhar of vpara TTnder th*^Re r.ircum-
atannPa. thp onoition haa hppn diaenaaed within the niana^PniPnt aa
tn thp adviaat>ilitv nf writiner dnwrn vprw conaiderahlv fnr dpprecia-
tinn and of eliminating all the donhtfnl maHprs at nnp time and
ft dp"iainn in this resnpct. the newspaper asserts, mav he Pxpeeted
in the near fiitnre in connection with the presentation of the
fiaancial results for 1920.

The shares held by the company in the Swedish-DanishRassian
Telephone Co. were entered in the balance-sheet for 11U9 at
6,1.SO.OOO kr., those in the Russian L. M. Ericsson Co. at
2 480,000 kr.. and those in the Telephone Construction Co., of
Moscow, at 500,000 kr., makintr atotalof !t,110 000 kr. In initiated
circles, the newspaper remarks, it haa been susrgested that the con-
solidation should be carried out so tlioroughly that not only the
year's profits and all the reserves, but also one half of the share

• capital should be written off. The share capital amounts to
7.S 260,000 kr.. the reserve funds to 0,820.000 kr., and other funds to
.")0,000 kr. If, then, this statement should be confirmed, the total
amount to be written off would be about 50,000,000 kr.

Apart from the scheme of financial consolidation, proposals are
said to be under consideration for increasing the competitive
capability of Swedish telephone apparatus by the merging of the
H. T. Cedergren General Telephone Co. into the Ericsson Co. Such
an amalgamation would imply that practically the whole of the
manufacturing of telephone apparatus would be vested in one com-
pany, and the fusion would be simplified by the fact that the
Ericsson company already holds the majority of the shares in the
other company.

Belj^lan Contracts and Foreign Competition.

—

The
principal reasons for the lack of success of United Kingdom firms
in obtaining the numerous important Belgian contracts which
have been notifipd are. state? His Majesty's Commercial Secretary
to His Majesty's Embassy at Brussels (Mr. R.'F. H. Duke, M.B.E.),
the present adverse rate of exchange and the activity of Belgian
firms to supply the materials required. The majority of contracts
which have come to the Commercial Secretary's notice have heen
obtained by Belgian firms, simply because British contractors have
had to quote prices in a currency which has depreciated by 100 per
cent. It must be remembered that industry in Belgium has, with
few exceptions, almost completely recovered since the armistice,

and also that the present trade depression makes firms willing to

quote their lowest rates in the hope of obtaining an order and
employment for their operatives.

In this connection the Chrnnique des Traravx Pnhl'Ct of
April 24th, published an article I according to which the Belgian
Railway Department has examined the question of the participation
of German firms in public tendering. That Department con-
siders that no general rule can be laid down on the principle of
nermitting foreign competition, but that certain restrictions should
be imposed favouring Belgian industry. Where Belgium is not
necessarily dependent on foreign supplies it is proposed to give
preference to tenders quoting unconditional prices in Belgian
francs. It is a'so proposed to exclude foreign firms from con-
tracting for pulilic works of national importance from the point of
view of defence. It is further stated that the Department con-
siders that in present circumstancej German and othT foreign
firms shall not be excluded in eeneral from Belgian adjudications,
but that a considerable right of preference ought to ha accorded to
Belgian firms In view of the difficult trade situation in that
country.

E.D.A. Activities.—The latest departure of the British

Electrical Development Association. Hampden House. Kinesway,
W.C. 2. is an effort to educate the ordinary user of electricity ; at

least, that is what the title suggests, but we think the booklet (E.D.A.

162 "What the User of Electricity ought to Know ") should also

be addressed to the K(i«-nser. It is a description of the numerons
advantages of electricity, the "silent servant." and is designed to

cause the consumer to realise that lighting is by no means
the only service rendered by electricity. The back cover illus-

trates methods of treating lamps, shades and cnnnections and is

really necessary to prevent common abuses. These illustrations

might, with advantage, be extended to cover other appliances and
fixtures.

Rathenan's Indnstrial Trust Scheme.—The Lonlon
correspondent of the liirminoham Posf writes as follows, under
the title. " A Mammoth German Trust'' :

—
" I find myself rightly

taken to task for not having been more explicit the other day
when saying, touching a rea^cent np the sides of the pit in which
Germany now lies, that Germans were facing the facts of their

poverty squarely, and were thinking out new forms of industrial

and social organisation. What I had in mind was Ilerr Walther
R&thenaus scheme for the co-ordination of all German industries

and commerce in one iirtel or trust, operating under a charter

granted by the State. It is an integral part of his plan that there

shall be a systematic and continuous application of science

tn industrv, with the object of getting cheaper and better pro-

duction all along the line. The idea may be good or bad : there

must be something in it. for Herr Walther Rathenau is at the

head of the Allgemeine Electrizitats-Gesellschaft. and before the

war was one of the greatest of German industrialists. He is no

theorist. I have not seen the pamphlet in which the plan is set

forth, and it is not yet obtainable in English. I write from

recollection of a summary, and have got hold only of the central

idea. Whether it is an impracticable idea or not is not relevant to

the point that Germans are doing some very hard thinking. I had

also in my mind Herr Rathenan's ' The New Society.' which faces

the fai's'of poat-war Ge-min life with a candour which is almost

terrible, and yet op'^ns ont a path of recovery—a very flinty and

toilsome path indeed, for the author is no idealist, but the sternest

realist. I make these points purely to illustrate the sort of work
German brains are now doing under the stimulus of defeat and

poverty. They may be down and under now, but they will be a

formidable people to be in competition with in a decade or two."
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Applications for British Trade-Marks.—Appended is a
summary of the recent applications for British trade-marks in

respect of goods and [art ides connected with the electrical trades

and industries :

—

Lang-ham (lettering: and design). No. 410,982. Class 5. Electro-

magnetic machinery, motors and dynamos. Francis F. Herbert
Schroeder, trading as the Langham Engineering Co., 2a, Park
Street, Slough, Bucks. December 24th, 1920.

F.R. (lettering and design). No. 412,960. Class 6. Electric

motors and dynamos. Firth & Russell, Stirling Works, Shafton
Lane, Holbeck, Leeds. March 1st, 1921.

Newivo'd. No. 413,143. Class 13. Incandescent electric lamps.
Aladdin (Lancaahire and Yorkshire), Ltd., 162, Stuart Koad,
Walton, Liverpool. March 7th, 1921.

Cyoarc. No. 412.815. Class 18. Electric welding apparatus.

Handstock, Ltd., 2, Harewood Place, Oxford Circus, London, W.C.
February 23rd, 1921.

Belleroid. No. 412,420. Class 40. An ebonite compound for

electric insulating purposes. Barrett & Elers, Ltd., 127-9, Wallis

Boad, Hackney Wick, London, E. February 11th, 1921.

Trade with Greece and Spain : Official Visits to London.
—Mr. E. C. D. Rawlins, Commercial Secretary to H.M. Legation at

Athens, has arrived in this country on a short official visit. He
will be pleased to meet manufacturers and merchants who wish to

discuss with him questions relating to trade with Greece, and who
may desire Information or advice regarding the appointment of

agents, marketing and distributing goods, terms of payment.

Customs duties or general information as to openings existing for

British goods. Applications to interview Mr. Rawlins should be

made immediately to the Department of Overseas Trade, 35, Old

Qaeen Street, S.W. 1, the Reference Number 3,067 T.G. being

quoted.

Captain U. de B. Charles, Commercial Secretary to H.M.

Embassy at Madrid, has also arrived hore, and will be pleased to

meet manufacturers for similar purposes. Interviews with Captain

Charles may be arranged by communicating with the above Depart-

ment, quoting the Reference 3,055 T G.

America and Chinese Industry.—American machine

works, electrical, engineering, and shipbuilding companies have

opened headquarters in Shanghai, and are planning to keep trained

technical men at the offices. Plana for the Tsinan waterworks

project are being made, and when completed the firms which have

been interested will be asked to make tenders. The Chinese are

repotted to be seeking American participation in the development

of the island of Hainan. The Amoy Tinning Co. and the China

Canning Co., Amoy, are planning to enlarge their plants with more
extensive connections abroad. The Japanese cotton-spinning industry
at Tsingtau is developing very rapidly, with 50,000 spindles in

operation and 200,000 more in view.— Commerce Reports.

The E.T.U. and Non-Unlonist Wiring.—The Hackney
Ca?e —According to the minutes of the Electricity Committee of

Hackney Borongh Council, the employes of the electricity depart-

ment have refused to connect sis installations, including the one

which was the subject of the recent action. A summons has been

issued against the Council in respect of another of the premises,

but the hearing has been adjourned pending the result of an
appeal to the High Court against the decision in the first. In view

of the serious aspect of the question, the Committee has applied to

the Council for definite instructions as to the policy to be adopted.

The summons above mentioned has now been restored to the list

for early hearing.

Dr. Rathenan's New Post.—Dr. Walther Rathenan, of

the Allgemeine Elektrioit.ats Gesellachaft, Berlin, has accepted the

post of Minister of Reconstruction. Our readers will remember
the prominent place that Dr. Rathenau filled during the war .as

the organiser of raw material supplies on behalf of the German
Government. The Berlin correepandent of The Timrs describes

him as "next to Stinnes, perhaps the best-known industrialist in

Germany."

Anstralian Wiring Rules.—A copy of the Wiring Rules
of the Fire Underwriters' Association of Victoria revifed to

January, 1921 which has been received from His Majesty's Senior
Trade Commissioner in Australia (Mr. S. W. B McGregor), may be
consulted in the Inquiry Room of the Department of Overseas
Trade. 35, Old Queen Street, Westminster, S.W. 1. These rules,

which are those of the Institution of Electrical Engineers adapted
to meet Australian conditions have been adopted by the fire

underwriters of all the States of the Commonwealth, and embody
the requirements and precautions framed to secure satisfactory
results with a supply of electrical energy at low and medium
pressures.

Oil Fuel.—We have received from the Lawton Machine
Tool Co., Burgess Street, Sheffield, some idea of the ease with
which coal-fired boilers can be fl ted with oil-fuel burners to
enab'e the furnace to burn oil alone, oil and coal, or coal alone.
They say that 1 ton of oil is equivalent to 2 7 tons of ccal, and that
the cost of installing oil burners is in this way soon covered by
the economy effected.

Metalliferous Mines.—An Advisory Committee has been
appointed for the metalliferous mining icdostry, with Sir Cecil
Lindsay Budd. K.B.E., as chairman. Mr. P. C. Starling, of the
Mines Department, wiU act as secretary to the Committee.

The Bath Show.— Messes. Jennings, Ltd., of Bristol,
are reprefented at stands Noa. 314 and 315 at the Bath and West
Show, which closes at Bristol on June 4th. They have a varied
exhibit of their joinery and other goods, including electric
casings, asbestos tiles, &c.

German Exports to Russia.—The total value of German
exports to Russia between May and December, 1920, amounted to
204,100,000 marks. Insulators represented 4,700,000 marks of the
total value

; electric lamps, 20,300,000 marks ; wire and electrical
equipment, 2,500,000 marks ; and instruments, 300,000 marks.

Swedish Telephone Manufacture. — The AUmaenna
Maustir Aktiebolag H.T. Cedergreu reports net profits of
1,295,000 kr. for 1920, as contrasted with 2,300,000 kr. in the
preceding year, and it is proposed to pay a dividend of 3 per cent.,
as against 7 per cent, in 1919. A preliminary agreement has been
entered into between the directors and those of the Ericsson Co.,
with a view to the undertaking of the former being absorbed by
latter company.

German Porcelain Exports.— It is announced that the
exports of German porcelain for electrical purposes, which have
hitherto been subject to limitations, have now been released from
control so that makers are able to export as freely as possible.

A French Amalgamation.—The Compagnie Gendrale
d'El^ctricite proposes to absorb the undertaking of the Sooiete
de I'Accumnlateur Tudor, and for this purpose is offering an
interchange of shares with the shareholders in the latter company.

Spanish Customs Tariff.—The Board of Trade Journal
for May 26th contained a special supplement giving details of the
new Spanish Customs Tariff which came into force on May 2Ut.
This Tariff will remain in force as a provisional measure pending
the more permanent revision of the Spanish Tariff.

Lead.—Messes. James Foester & Co. report, under
date May 28th :—" No imports of soft pig lead for the Thames
have taken place since 9th inst., nearly all of which were used for
declarations against April contracts, and it is doubtful whether any
steamers wQl arrive this month, although two are due about 3l8t
inst. In consequence there has been some pressure this week from
consumers for leaJ e.r contract, and a considerable premium has
been paid for immediate delivery. The market is so entirely under
the irflupnce of speculation that any forecast is useless. One
thing is certain, and that is, that present supplies are quite
inadequate for any normal demand.''

Postage Increase.—At the annual meeting of the

Northern Section of the Electrical Contractors' Association, at

Leeds, on May 25th, representing the trade for the area between
Sheffield and Newcastle and between Hull and Liverpool, a resolu-

tion was carried unanimously, on the proposition of Mr. Harry
Moss, of Bradford, in which, among other things, it was recorded
that the meeting viewed with alarm the further increase in postage

rates, which was going to add considerably to the expenses of all

businesses. The meeting considered that an investigation of the

Post Office Department and its working should be made by business

men, with a view to finding out the cause of the present deficit,

and the necessity for the further increases iu postal rates.

Calendar and Blotter.—Misses. W. Coates & Sons, of

Nottingham, makers of rope and twine, have sent us a blotter with
the outlines of a bale of rope, bearing a calendar for the July-

September quarter.

American Society for Electrical Development.-;-It is

announced that at the annual meeting of the Society, held in New
York, Mr. W. W. Freeman was elected president. Among the

Society's activities is the following up of reports in the Press of

fires caused electrically. The truth is asceitained and published,

and this has removed the erroneous impression that the majority

of fires in the United States are due to electricity.

New Indian Company.—A new company has lately been

formed at Jullander (Rujat), with a capital of 1,000,000 rupees, and
the title the Jullander Electric Supply Co., to establish a central

electricity distributing station in the town.

Anglo-Canadian Trade.— Reuter's Trade Service learns

from the Chief Canadian Government Trade Commissioner, 73,

Basinghall Street, E.C.2, that the Minister cf Trade an J Commerce
has sppointel Mr. L. D. Willgress, an experienced Trade Com-
missioner, to undertake a epical mission for the purp se of dis-

cussing with United Kintdom firms who putohHse goods of all

kinrs on behalf of overseas cuitomers, the possibility of their

obtaining a larger proportion of their lequiiements fit m Cannda.

Mr. Willgress has row a rived in London and wou d be glad to

have the oppjitunity of an interview with any firm iiiterested.

Country of Origin.—The Canadian Government recently

decided that all goods imported into Canada must be marked po as

to ind cate the lountry of origin. The Council of the Briti-h

Empire Prodm-ers' Organisation han just passed a resolution urging

the Briti h Government to tike steps wthout delay to impose

similar cond tions in connection with the importation of goods into

the United Kingdom.
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LIGHTING AND POWER NOTES.

Aberdeen.—Extensions Approved.—At a meetintj of

the Electricity Committee, on May 25th, a letter was received from
the Electricity Commissionorg intimatine their approval to the
scheme of extensions submitted to them. It has not yet been
decided to proceed with these extensions, which aie' estimated to

cost £200,000.

Bexley,—Immehsion Heaters in Houses.—In con-
nection with the Welling housinp; scheme, the Urban District

Council has decided to install in 22 houses electrical immersion
tubes for heating coppers, instead of tenants having to utilise fuel

or gas.

BIngley.—Loan.—The Urban Council is applying to the
Electricity Commissioners for permission to borrow £1,500. the
cost of prospective new services.

Chester.—Electricity from Factory.—The Electri-

city Committee has received a letter from the Electricity Commis-
sioners with reference to the proposal to obtain a bulk supply of
electricity from H.M. Factory, Queensferry, which says that this

should be utilised by the Corporation, at any rate for the time
being. The letter states :

—
" Pending the establishment of the

Joint Electricity Authority, and until such time as the North
Wales Power Co. may be authorised to exercise the powers of such
authority, it will be necessary for the Chester Corporation to erect

the transmission line and install the plant needed to obtain a bulk
supply from the Queensferry Works for Chester. It is not popsibl<i

in the circumstances for the Minister of Transport to construct the
line and install the plant under the provisions of Sec. 18 of the
Electricity (Supply) Act, 1919. It will, however, be in order for

the Corporation to approach the North Wales Power Co. with a
view to arranging that they shall take over the line from the Cor-
poration in the event of statutory efftct being given to the Com-
missioners' decision, and with the concurrence of the company a
provision to that effect could be insertei in the order. In the
meantime the Commissioners will be prepared to entertain an
application from your Corporation for sanction to a loan to cover
the expenditure in connection with the said transmission line and
plant." The Electricity Committee decided that the Town Clerk
should communicate as suggested with the North Wales Power Co.

Continental.— Switzerland. — Application has been
made to the Federal Authorities at Berne by the Schweizerische
KraftUbertragnng Aktieu Gesellschaft for leave to export from its

collecting networks electric energy to the following companies
beyond the Swiss borders :— 1. To Alsace, to the Societe Anonyme
Forces Motrices du Haut Rhen. located at Miilhausen, and to the
Society Anonyme d'Eleotricite de Strasbourg, a quota of 9,COO kW
of summer energy, deliverable from April Ist to September 30th
each year for 180 days, of which 120 are continuous : and a second
quota of 4,500 kW daily of summer surplus energy, deliverable in

the same period so far as the power is available. Under favourable
circumstances the delivery period may be extended, both in the
spring and the autumn. From December 1st to the end of
February the supply will cease in each year. This arrangement
is to hold for 10 years. 2. To Lorraine, to the Compagnie Lorraine
d'Electricit^, Nancy—a quota of 5,500 kW, 24-hour summer energy
for six months from April Ist to September 30th, and a second
quota of 6,500 kW summer surplus energy for three months
constant on demand, between April Ist and September 30th.
From October Ist to the end of February the supply in all cases
will cease. The agreement is for a duration of 1.5 years. Power
will also be diverted to the Delle and Laufenberg works of the
French companies, and a further 8 000 kW from the Miilileberg
power station placed at their disposal from the beginning of the
present year. In return for these supplies, the French companies
named undertake, for five years, to supply coal at preferential rates
to the Swiss company in the ratio of 275 gm. of coal for every kWh.
The price is fixed at 75 per cent, of the usual market price on the
Swiss frontier for coal, and holds so long as it does not fall below
100 Swiss francs per ton, duty free. After five years the French
companies must supply winter energy instead of coal. The com-
pact means that for the supply of from 3U to 60 million kWh the
receivers undertake to return 16,125 tonnes of coal a year. This
exchange has been variously regarded, but the Swiss company
maintains that while it is selling its power much above the usual
export price of electric energy, after the dedui;tion of transport
costs, a good balance will remain over on the coal acquired.

_
France.—The Senate has voted the necessary credit s for the exten-

sive scheme for the harnessing of the Rhone, and has approved
the details of the plan, which should make the river an easily
navigable waterway, a source of great hydraulic power, and a means
of irrigation. M. le Trocquer, replying to various objections,
pointed out that the water power would be so great that it would
probably be possible for France to do without imported coal in the
future, as the new scheme would effect an economy of 6 million
tons of coal a year. The construction of a navigable waterway
would connect Switzerland with the Mediterranean, and ria the
Rhine with the Norih Sea, so that direct communication by water
could be obtained for vessels up to 1,200 tons right across Europe
from North to South.
No fewer than 18 power stations are to be constructed along the

course of the river, the largest of which will be at Genissat, near
Bellegarde. The average production of this station will be
200,000 kW, equivalent to about 250,000 h.p. It is estimated that
the stations will together produce a total hydro- electric force
averaging 1,100,000 h.p.

The two most important utilisers of the new power will be the
P.L M. Railway Co. and Paris. The P.L.M. Railway hopes to

electrify the whole of its lines included in the qaadrilateral

Bellegarde-Lyons-Marseilles-Vintimille. In this there should be no
difficulty, as the necessary energy can be obtained all along the
river.— Renter'x 'IVaih Sfrrice (Paris).

The Compagnie Haute- Marnaise d'Electricito has applied for a
concpssion to set up a series of distribution mains for the supply of
27 communes in the Departement of the Haute Marne, and nine
communes in the Dc'partement of the Vnsges, of a total length of
175 km. The electricity will be supplied at a pressure of 30,000
volts, stepped down to meet consumers' requirements.
A telegram from New York to the Joiirni'e Indusirielle

states that American capitalists are ready to advance sufficient

sums for the exploitation of tlie hydraulic power of the tide

in the bay of Mont Saint Michel, which, it is thought, could
be utilised industrially. A French Canadian, M. Coriolis, hai
already submitted a scheme in connection with the work to the
French Governraent.

—

Renter x Trade .Si rivVf (Paris).

Sicily.—In a survey of the hydro-electric developments in

Sicily, The Times Eiiginte'-ing Siipiilement describes a number of
undertakings in course of construction. One of these plants ia

being erected on the River Alto Belice, and is expected to be
completed next year. The station will house three 3,5U0-kVA
three-phase alternators, generating at 10,000 V and driven by
three turbines under a head of 1 ,550 ft. The second plant is that
of SalsoSimetto (Catania). This is not yet commenced, but it is

hoped to start on it shortly. The design provides for the construc-
tion of an artificial lake, with a capacity of 131 million cb. yards,
by means of a dam 55 ft. high, on the Salso. near Aderno. The
head of water available is 515 ft., and the continuous power output
15.000 h p , with a maximum of 30.U00 h.p. Another undertaking,
which had to be suspended for financial reasons, included the
construction of an artificial lake, with a capaoity of 330 million

cb. yards. The available power from this source is estimated at
150,u00 h.p., with a maximum of double this figure. Electro-

chemical works are to be erected on the spot when the scheme is

resumed, and the surplus power transmitted a distance of 115
mile^ to Apulia and Messina.

Sweden.—According to the American Consul- General, at Stock-
holm, the total income from the Swedish electric power stations

in 1920 was about 15,070,000 crowns, while that for 1919 was
12,370,000 crowns. While the length of the lines in the rural
district has not been changed, remaining at l,15u km. as at the
close of 1919, the lines in the towns and villages have been
increased from 2,960 to 3.425 km. The number of secondary
stations remains the same as in 1919, 24 ; tertiary stations for

general distribution have been increased from 240 to 270. On the
main line from TroUhiittan to Viistoiii (467 km.) surveys have
been completed, and the foundations for the poles, from Orebro to
Viiiteriis (217 km) have been already laid. The State WaterfalU
Board recently purchased from TroUhiittans Elektrotermiska
Aktiebilag two power contracts of 5,172 and 8,070 kW in

anticipation of the regulation of the waters of Lake Viiner.— Cnm-
meree Reports.

Finland.—The electrification of the rural district of Vihtii,

in the Province of Nyland, has recently been completed, and ia

considered one of the most important undertakings of the kind in

Finland. In 1919 the inhabitants of the district organised a com-
pany on the plan of each user of electricity subscribing for shares in

proportion to the number of lamps and amount of horsepower
that he uses. The main line, operating at 20.000 V, runs to a
point near the Nummela Railway Station (about 50 km. from
Helsingfors), where a large transforming station has been built

—

probably the largest in the country. The network of lines is so

dense that nearly all the people in the district are able to obtain
electricity. This system, like the one at Sallila, was planned and
installed by the Hankkij a Society of Helsingfors.— Commerce Reporti

_

Denny (Stirlingshire).—Working Costs.—At a meet-
ing of the Town Council, letters were submitted from the

Scottish Central Electric Power Co. asking its consumers to give an
undertaking to pay a proportionate share of the extra costs

involved in carrying on the works during the miners' strike. The
Council agreed to the request, provided it was satisfied as to the

reasonableness of whatever increase might be asked for.

Dorbing.—Price Increase.—The Electric Light Co.

has been granted an order authorising a charge of lOd. per unit ai i

from May 7th, and as from June 30th, a minimum charge of

:

128. 6d up to 16 units for the winter quarters, and of 8s. 4d. up to

:

10 units for the summer quarters.

Elland.— New Station.—The District Council's new
station for distributing of electricity, the energy being bought in

bulk from the Yorkshire Electric Power Co., is now complete, and
would have been started already but for the coal dispute. The
former local generating plant will not be maintained. The
generating scheme has never paid, and it is anticipited that under

the new system the department will make a profit. The main
building of the new station is 70 ft. long and there is an annexe
of 12 ft. The plant comprises two 600kW rotary converters with

transformers, and one 50-kW induction motor generator set, with

its own transformer. There are foundations, transformer chamber
and switchboard panels for a third rotary set up to 500 kW
capacity, making a future total of about 1,200 kW direct current if

and when required. i

Epsom.- Charges.—The Urban District Council has!

fixed a minimum charge of 40 units per annum to all private con

Burners as from the June quarter's readings. For the new houses,

each tenant is to be charged Is. 6d. per week on a seven-lamp basis.
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Glasgow.—Dalmarnock Station (Coreeotion).—la
this column, last week, we described the new set at Dalmarnock as
a " Metropolitan-Viokers turbo-generator set." Messrs. Eraser and
Chalmers inform us that the turbine wai manufactured by them,
while the generator is a Metropolitan-Viokers machine. The
former firm also carried out the complete installation, including
condensing plant.

Go\'AN Station Closed.—The Corporation electricity station
at Govan has now been discontinued as a generating station, and
the manager has been instructed to dispose of the old plant.

Haywards Heath,—Company Schejie.—At a meeting of

the Urban Council, on May 23rd, the clerk submitted a draft order
and plans for the erection of a power station by the Haywards
Heath and District Electric Supply Co. The General Purposes
Committee had previously decided against the inclusion of a pur-
chasing clause in the Order, but the Council thought this necessary,
and it was, therefore, moved and carried that a clause enabling the
Council to purchase the undertaking at a fair price after a period of

years be inserted.

India.— Hydro-Electbic Surveys.— Several hydro-
electric surveys have been undertaken by the Assam Government.
The Hukong Valley scheme appears to be a very promising project.

The scheme, if carried out, should prove one of the cheapest and
most powerful hydro-electric installations in India.

—

Iteutf.r'i

Trade Service (Bombay).
Develop.ments at Calcutta.—Extensive developments are

being carried out by the Electric Supply Corporation, Ltd. The
extensions, which are estimated to cost 130 lacs of rupees, include
the increasing of the capacity of the Cossipore plant by 2 1,000 kW

;

a new 30,000-V ring main to supply the outer districts ; the
laying of five submarine cables across the Hooghly to the Howrah
district, and the erection of several nesv transformer stations.

Ireland.—"Water Power.—The report of the Committee
on Ireland's Water Resources, which has just been issued, says

that about SOOOflo water h.p. is available continuously, and can be
economicaly devi»loped The water pawer is equivalent to that
generate! in onal fired stations by the annual consumption of more
than 7 .lOO.OOO tons of coil, on the basis of 5 lb. of coal per h.p.

per hour, which is the figure taken by the Coal 'Conservation Sub-
Committee as the average practics in the United Kingdom. The
value of this water power, if developed, it is stated, would be at

lea«t £10,000,000 per annum. Detailed schemes for the develop-

ment of the Lower Bann, the Lower Shannon, the Lower Erne,

and the Liffey are suggested, and the Committee regards theBoyne,
the Strule, the Mourne, the Lee, the Boyle, the Corrib, and the
Blackwater (Cork) as worthy of immediate investigation.

Kingston-on-Thames.—Loan Sanctioned.—The Town
Council haa received sanction to a loan of £ 18,000, for expenditure
on the extensions of plant installed by arrangement with the
Ministry of Monition?, in excess of the engineer's estimate of

£45,000. The sum applied for was £19,760.

Leek.—Deficit.—There was a deficit on the working of

the electricity undertaking of the U.O.C. for the past year of

£2,119.

Leyton.^ Loan The Electric Lighting Committee
recommends application to the Electricity Commissioners for

sanction to borrow £ -1,972, excess expenditure incurred in con-
nection with the execution of the necessary works for obtaining a
bulk supply of electricity from Walthamstow.

London.—Greenwich.—The architect in charge of the
Greenwich Council's housing scheme at Charlton informs us that,

owing to the high cost of wiring, fittings, and electricity, the
houses being erected are to be fitted with gas appliances only.

Mansfield. — Loan. — The Electricity Committee is

applying to the Electricity Commissioners for sanction to the
borrowing of £2,500 for the purchase, installation, &c., of feeders
and distributing mains required in connection with the Mansfield
Woodhouse housing scheme, and £1,500 for the purchase of
meters.

Newton Abbot,—Extension of Time Eequired.—
The Council has been recommended to ask the Urban Electric
Supply Co. for an extension by one year from July next of the
time allowed for decision about the purchase of the local electricity
supply undertaking.

New Zealand,—Further Lake Coleridge Develop-
ments.—Sp aking at Christchurch in January, the Minister of
Public Works said that the 8.000-h p. plant at Lake Coleridge was
overloaded to the extent of 1,500 h.p , but plant of 4.000 h.p. was
being installed for the present winter. In 1922 provision would
b3 made for an additional 4,000 h.p. All the money which had
been set aside for electrical extensions, £750,OnO, would be expended.
The plans and specifications of the power house had been approved,
but certain surveys were still to be male. A new lOft. tunnel ard
a pipe-line would bring the available power up to 30,ii00 h.p. It
w luld aloo bf necessary to double the capacity of the transmission
lines to Christchurch, and make extensions to South and North
Canterbury. Government operations were only restricted by the
difiiculty of obtaining sufficient funds for the purpose.

Nigeria.—Projected Power Schejie.—At a meeting
of shareholders of the Keffi (Nigeria) Consolidated Tin Co., it was
stated that the only company which had done anything towards
instituting an electricity supply was the Northern Nigerian

(Bauchi) Tin Mines Co., but the undertaking had had to be
abandoned owing to lack of funds. The Keffi Co. would not
employ its resources in this direction, but it was hoped to give
shareholders an opportunity to form another co-operative company
to carry out a power scheme.

Piymonth.—Year's Working.—The accounts of the
Corporation electricity undertaking for the year ended March Slst
last, show that the total revenue was £124,029, as compared with
£92,957 in the previous period. Working expenses reached a total
of £96^587, as against £69,785, leaving a gross profit of £28,042
(£23,172). The net result, after payment of capital charges, &c.,
wa« a profit of £4,666, exceeding the estimate by £1,104. Last
year there was a profit of £274.

South Shields.—Loan Inquiry.—On May 24th Mr. .J. C.
Dawes, of the Ministry of Health, conducted an inquiry into the
circumstances attending the Corporation's application for sanction
to borrow the sum of £l,89i> for the provision of additional
charging plant for the electric vehicles used by the scavenging
department.

Stoke-on-Trent.—Loan.—Sanction is being sought by
the Council to a loan of £1,400, the estimated cost of extensions at
the Burslem sub-station.

Todmorden.—Loan Sanctioned.—Sanction has been
received from the Electricity Commissioners to the borrowing of
£1,860 for new mains, and £400 for meters. The Extensions
Subcommittee has been instructed to consider the question of
extending the cable to Cornholme.

Worksop.—Overhead Cable.—The Urban Council has
approved the installation of an overhead cable, at a cost of £3.500,
to supply a model village being erected by the Shireoaks Colliery
Co., Ltd.

Wrexham.-Bulk Supply.—The Town Clerk of Wrex-
ham has written to the Chester Electricity Committee stating that
a sub-committee of the Wrexham Electricity Committee desires to
meet representatives of the Chester Corporation with reference to a
temporary supply of electricity from H.M. Factory at Queengferry.
A meeting is being arranged.

TRAMWAY AND RAILWAY NOTES.

Continental.— Switzerland.—On the proposal of the
Director General of Federal Railways, the Council of Admini-
stration has agreed to order 32 electric locomotives, and four
motor coaches, and has granted a credit of 24 million francs for this
purpose.— i;<'«^er',v Trade Service (Berne).
Russia.—A Renter telegram from Reval recently stated that

the tramway and railway employes of Petrograd were on strike
owing to lack of bread. They demanded that the State should
distribute the bread rations which were withdrawn when freedom
of trade WM re- established.

France,—A special electric train proceeding from the Antigues,
left the rails on an incline near Gripp Bagnerea-de-Bigorre, owing
to a failure of the brakes. The train left the rails and overturned
down a bank, nine people being killed and 13 injured.
The Riviera.—An entirely new form of transport is to be tried

where travelling between the coast and the hilly country inland is

not easy on account of the steep gradient, and work has been begun
on an " aeroplane railway " which is to link up Peira ( ava, 4,500 ft.

above the sea level, with Nice and Monaco. The aeroplane will be
attached to a fixed line, and will not be able to deviate from it.

The scheme has been worked out by the Engineer Coanda, and has
been adopted by the Minister of Public Works and by the local

authorities. The " railway " will consist of four cables attached
to supports, the height of which will vary from 15 ft. to 100 ft.

according to the conformation of the ground. The aeroplane will
be attached to the cables, electricity being conveyed to the motor
by three out of the four cables, the fourth 'oeing reserved for tele-

phonic purposes. The aeroplanes employed will be of two types :

the first, with a 300-h.p. motor, to carry eight passengers, and the
second, with a 600-h,p. motor, to carry 20 passengers. Work has
been begun at Escarene, Luceram, and Peira Cava, which, with
Nice, will form the four stations of the first line. The line will

be perfectly straight, so that the full benefit may be obtained from
the ascensional capacities of the aeroplane. The first trials will

be made over a distance of 6 km. in that part of of the " railway "

where the gradient is the steepest. If the trials are satisfactory,

the Nice-Peira Cava line, 40 km. long, will be constructed and the
linking-up of Peira Cava with Monaco will then be studied.

—

Better's Trade Service (Paris).

Edinburgh.—Xo " Universal " Fare.—In a report to

the Council, the manager of the tramways says that the establish-

ment of a " universal " fare, based upon the average fare paid per
passenger, is impossible in Edinburgh, as the undertaking is so

dep ndeut upon the short-distance travellers. The effect of such
a fare would be to cause short-distance travellers to refrain from
riding, and the increase in the number of long-distance travellers

would not compensate for the loss. It would be necessary to

attract additional traffic by a revision of fares when through-
running by means of electric cars wag obtained.
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Halifax.

—

New Tkack.—The Tramways Committee haa

instructed the borough engineer to conatract a cross-over at Lee

Mount at an estimated cost of £380.

India.

—

Electric Railway.—The .survey for a railway

throug-h the Hukonjj Valley to Burma is now nearinpr completion
;

the early maturing: of the railway project is far more likely if it

can be shown that a source of cheap power is available for workinjf

the line. The line if to be electrified throuKhout.— i?^«<OT-'.< Trade

Sen-ice (Bombay).

Mansfield.— Increased Price for Power.— The
Town Council has entered into an arrangement with the tram-

way company whereby the latter will pay an increase of 70 per

cent, for electricity supplied.

Newcastle. — Light Railway Order.— The City

Council is applying to the Light Railway Commissioners, under the

Light Railways Acts, 1896 and 1912, for an Order permitting it to

construct a light railway commencing at North Gosforth and
terminating at Longbenton by a junction with the Council's

existing tramways.

Philippines. — Railway Electrification. — With
regard to the plans of the Manila Railroad Co. for the use of

electric motive power on its road, the bulletin of the Philippine

Government Commercial Agency in New York states that the elec-

trical power will be developed from the Agno River, in central

Luzon, which is believed to possess a potential capacity of from
12,000 to 15,000 h.p. A thorough topographical survey of the
entire water-power site is being undertaken, and early reports of

the survey would seem strongly to point to the feasibility of the

project.-

—

Ciimmerce Heportu,

Sunderland.

—

Year's Working.— The report of the

manager of the Corporation tramways for the year ended March
3l8t last, shows that the total revenue was £158,164, compared
with £149,126 for 1919-20. Working expenses amounted to

£136,667, as against £122,784, leaving a gross balance of £21,497
(£26,342). The payment of income-tax, loan interest, and £9,159
to appropriation account resulted in a net deficit of £1,142. It is

stated that working expenses have risen to 16'8d. per car-mile.

Tynemooth.

—

Option of Purchase.—At a meeting of

the Town Council, on May 25th, the Tramways.Committee reported

that Mr. Stagg, the local director of the Tynemouth Traction Co.,

had attended its meeting and referred to the rights of the Cor-
poration to purchase the company's undertaking within six months
from December 3 1st, 1922, or at the end of each septennial period

thereafter. Mr. Stagg said the company did not feel justified,

under those circumstances, in expending capital upon improving
the system. He asked whether the Corporation desired to purchase
the undertaking, or, if not, if it would grant the company a lease

for, say, 21 years. Alderman Gasooigne, in presenting the report,

stated that there would shortly be another meeting, and they hoped
to put a definite proposition before the Council.

TELEGRAPH AND TELEPHONE NOTES.

Australia.

—

Compulsory Wireless on Ships.—Under
navigation regulations which have been adopted by the Common-
wealth Government, and will come into force on October Ist,

practically all ships conveying more than 12 passengers from point
to point on the Australian coasts will be compelled to carry wire-
less telegraph apparatus and operators.

—

Reuter's Trade Service

(Melbourne).

Empire Press News.—A deputation representing bhe
British Press was received by Mr. Winston Churchill, Colonial
Secretary, on May 26th, when strong representations were made
regarding the need for quicker and cheaper means of inter-Imperial
communications for Press messages by cable and wireless tele-

graphy. It is understood that an official report will be issued after
Mr. Churchill has consulted with other Ministers.

France.

—

Wireless Telegraphy.—Hitherto wireless
communication from Paris to New York has been eia Lyons or tt e
new station at Croix-d'Hins, near Bordeaux. Now, however,
French experts, as the result of experiments in connecting the
sending boards in Paris with the transmission apparatus, declare
that direct communication between Paris and New York can be
obtained, thus reducing the time of transmission by two hours.

—

Reuter^s Trade Service (Paris)..

New Wireless Service.—By agreement with the Norwegian
authorities, the administration of the French Posts and Telpgraphs
has opened the wireless service between France and Norway to the
public during certain hours of the day, says The Times.
LoNo-DiSTANCE Telbphony.—Experiments will shortly be made

on the longest distance telephone which has yet been installed in
France. The authorities are anxious that it should be possible to
telephone from Paris to the Moroccan seaport of Casablanca, a
distance of about 3,750 miles. M. Laffont, Minister of Posts ai d
Telegraphs, is to conduct the experiments in person, and has left
for Casablanca with a number of officials to carry out the trials.

If the experiment is a success, similar apparatus will be used for
other long-distance telephone lines to link up Paris with various
important centres in Europe.

—

Renter's Trade Service (Paris).

Ireland.

—

Cables Cut.— (^ueenstown was unable to

communicate by wire with surrounding districts on May 24th,

even the Admiralty could not communicate with Hanlbowline, as

the cables from Whitepoint had been cut.

Italy. — Strike.— Postal, telegraph, and telephone

workers in Rome and several other Italian towns left work on

May 25th, as a protest against the Government's delay in adjusting

their scale of wages.

Sontli Africa.— -Vew Wireless .Station.—The plant

of the new wireless station, which was opened at Port Elizabeth

on May 3rd, is a I'.i-kW set equipped with ampliying valves, and it

has a guaranteed range in daylight of 300 miles, but it was
demonstrated during the morning that the range can easily be

exceeded, and under suitable conditions there is nothing to prevent

a range of over 1,000 miles being attained. By virtue of the

amplifier with which it is fitted, the new station has a greater

range than that of the Durban station ; it is exactly equidistant

between the Durban and Cape Town stations, i.e., 400 miles each

way, and it ensures continual wireless communication along the

south-eastern coast.

—

RenterU Trade Service (Port Elizabeth).

Sweden.

—

Wireless Telegraphy.—The only wireless

post on the West Coast of Sweden for locating ships off the cost is

on the Island of Vang.-i, not far from Gothenburg. It is not, how-
ever, equipped with transmitting apparatus, and has to telegraph

to Gothenburg the messages to be sent out. It is now intended to

set up a second post, to be situated near Smiigen. Great services

have been afforded to international shipping lately by the former

station when heavy fogs have overtaken ships in the Cattegat,

Skagerrack, &c.

Tlie Teleplione Service.—New Exchange.—A new
public telephone exchange called " Chancery " was opened, on
May 28th, at 55, High Holborn. Its equipment is of the central

battery type, with lamp signalling, and it will accommodate
1,500 subscribers' lines. A total of 520 lines was transferred from
the Holborn, Central, and City exchanges on the first day.

U.S.A.— Control of Cable Landings.—The U.S.

Senate, on April 26th, passed Senator Kellogg's Bill to prevent the

unauthorised landing of cables in the U S.A,, or any of its posses-

sions. The Senate's action followed protracted evidence before a

sub-Committee of the Senate Interstate Commerce Committee,
during which the story of the controversy between the Western
Union Telegraph Co. and the State Department over the attempted
landing of a cable at Miami was fully unfolded. The Bill gives

the President sweeping authority to prevent cable landings in the

U.S. or any of its possessions, to issue licences to land, or to revoke

them, and he is given authority to obtain cable concisions for the

U.S. in other parts of the world. Moreover, there is a purpose to

secure in Latin-Amerina better cable facilities, and to make the

United States less dependent on foreign cables. Any cable now
laid within the U.S. without a licence granted by the President

may continue to operate 90 days from passage of the Act. The
President may withhold or revoke a licence when satisfied that such
action will assist in obtaining rights for the landing or operation

of cables in foreign countries, or in maintaining the rights or

interests of the U.S., or any of its citizens in foreign countries, or

will promote the security of the U.S. The licence is not to give

the licensee exclusive rights of landing, or of operation in the

United States. The Bill provides for a maximum fine of 55,000

and imprisonment for one year. It applies to all the territory

subject to the jurisdiction of the United States, including the

Philippines and Canal Zone.

—

T. and T. Age.

The Western Union Co.'s cable ship has been withdrawn from
Miami, which action is construed as evidence that a permit to land

the cable connecting Florida with the British cable at Barbadoes
has been refused.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph, indicatei

the issue of t/ie Eleotmoal Betiew in which the " Official

Notice " appeared.)

OPEN.

Australia. — Melbourne. — August 10th. Victorian

Railways. 250 core -type impedance bonds for power sig-

nalling, with a capacity of 1,000 amperes per rail ; also 50

mUes of solid insulated copper wire. No. 14 Brown k. Sharpe
gauge, and 50 miles of solid insulated copper wire, 16 standard

gauge.
August 15th. Electricity Commissioners. Steelwork for power

station buildings, roof covering, &c. ; water-tube boilers, stokers,

fans, &c
;
platforms and ladders, steel chimneys. Hues and dampers,

sooting and dust extraction equipment, ash handling plant. (See

this issue)

August 17th. 3,000 sets of renewals for caustic soda primary
cells.

August 30th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

September 7th. Victorian Railways. Sixteen sets of air-brake

equipment, 450 to 600 V., d.c, for single-track ixamcAn.^Reulcr s

Tra'ic Sm-ict (.Melbourne).

Tasmania.—P.M G.'s Department. July 11th. Switchboard
material (Schedule T. 317). (See this issue.)
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Brighton.—June 7th. Electricity Department. Oil

fuel plant. (May 20th )

Dandee.— June 6th, Electricity Department. One
coupled motor-g:enerator, oonsistinpr of two interpole machines ;

motor, 100 V, d.c.
;
geneiator, 75 V, 130 amp. ; also regulator, 60

to 70 V. (May 20th.)

Sndan.— June 30th. Sudan Government. Pumping
machinery, consisting of Diesel or aemi-Diesel engines and direct-

coupled centrifugal pumps, capable of lifting l,2ii0 litres of water
per second against a static head varying between 2 '5 and 8 metres.
Machinery must bedelivertd at Khartoum North by February 28tb,

1922. Specifications, drawings, and conditions of tender may be
seen at the office of the Sudan Agent, War Office, Cairo, Egyp*'.

Tenders to Superintending Engineer, Department of Agriculture,
Sudan Government, Atbara.

—

ffeiiter.< Trade Service.

Greenock,—June 6th. Corporation. Electric lighting
work in connection with the Upper Cornhaddock housing scheme
(18 tenements and six double cottages). Schedules, &c., from Office

of Public Works, Greenock.

Leytonstone.—June 16th. West Ham Union. Three
months' supply of electrical fittings. Mr. T. Smith, Clerk, Board
Room, Union Road, Leytonstone, E.U.

Liverpool.—June 6th. Liverpool Overhead Railway Co.
Stores, including electrical fittings for twelve months. General
Manager. 31, James Street, Liverpool.

Liandaff and Dinas Fowls.—June 22nd. Eural Dis-
trict Council. E.h.p. feeder, with switchgear sub-station equip-
ment complete. (See this issue.)

London.—Islington.—July 4th. Electricity Com-
mittee. H.p. switchgear, flame carbons. (See this issue.)

Manchester. — June 17th. Electricity Committee.
Twelve months' supply of static transformers. Mr. F. E. Hughes,
secretary. Electricity Department, Town Hall.

New Zealand.— Wellington.— June 28th. Public
Works Department. Ten s.p. oil-filled transformers for the con-
version of three-phase energy at 50 cycles, the voltage ratio

being 50,000/11,000, for Waikato power scheme.'
June 28th. Supply and delivery at Lyttelton of two 50-kVA,

two 100-kVA, and two 200-kVA condensers in connection with the
Lake Coleridge electric power supply (Section 116).'

July Slst. H.M. Trade Commissioner in New Zealand has for-

warded to the Department of Overseas Trade particulars of a call

for tenders by the Wairoa Electric Power Board for a 1 l,00o/3.300-V,

600-kW outdoor sub-station. The material required includes the
following :—(r/) Transformers, four 2C0-k'VA, 11,000/1,900 single-

phase units ; (/') Insulators. 11,000 V and 3 000 Y ; {,) Air-break
switches, 11,00(1 V and 3.000 V

;
(</) Fuses, 11,000 V and 3,000 V

;

0') Lightning arresters and choke coils, 11,000 V and 3,000 V:
(/' ) Accessories as per schedule. Tenders to the office of Messrs.
Hay & Vickerman, Wellington. Copy of the specifications, condi-
tions of tender and plan may be inspected on application to

Room i'.\ Department of Overseas Trade, 35, Old Queen Street, S.W.I.
August i'th. Public Works Department. Suspen.sion-type porce-

la'n insulators for the Waikato power scheme.*

Nottingham. — June lilth. Electricity Committee.
Twelve months' supply of general stores. (See this issue.)

South Africa.—July 5th. Electrification of Capetown-
Simonstown and Durban-Maritzburg railway lines.

Rhodesia.— Bulawayo. — August 3rd. Municipal Council.
Electric light and power plant. (May 27th.)

Transvaal.—Rand Water Board. September 9th. Erection
of a complete installation of mechanical or other filters capable
of filtering 5i million gallons of water per 24 hours at the
Vereenigiug main pumping Station (Contract No. 232). Copies of

the contract documents may be obtained from the Chief Engineer,
Rand Water Board, Johannesburg, upon a deposit of three guineas."

Uruguay.—Monte Video.—August 18tli. State Elec-
tricity Works. Steel petroleum tank, Worthington duplex steam
pump for oil, 250 metres steel tubing.*

* A copy of the specification, &c., can be consulted at the Depart-
ment of Overseas Trade, 35, Old Queen Street, S.W.I.

CLOSED.

Australia.— Sydney.— Electricity Supply Committee
recommended :

—

Underfround cables (Spec. 628), .£32,065.—W. T. Henlej'3 Telegraph
Works Co., Ltd.

Spare blading for 6,000 kW Westinghousc turbine, JE843.—Metropolitan-
Vickers Electrical Co., Ltd.

Melbourne.—City Council. Accepted :

—

415 a c. meters, £918,—British General Electric Co., Ltd.
600 d.c. meters, £1,272.—W. G. Watson A Co., Ltd.
13 tons bare h.d. copper cable.—British Insulated & Helsby Cables, Ltd.
10 switch pillars and i!;6 service boxes, £1,017.—Holden & Lewis.

— Tend, rs.

The Victorian Electricity Commissioners have accepted an
Australian tender of £43,000 for the supply of condensing plant at
Newport power-house.

—

Reuters Trade Sert-tee (Melbourne).

Belgium.— No fewer than fourteen firms submitted
tenders recently to the municipal authorities of Erquennes for the
installation of a system of primary and secondary electricity supply
mains in the town. The tenders ranged from 77,500 francs to

to 134 723 francs, the lowest being that of Messre. Dosin & Gallee,

of Mons.

Glasgow.—Corporation. Electricity Committee. Ac-
cepted :

—

Switchboards for the Kinnlng Park, Elliot Street and Partick
sub-stations.

For the Kinning Park sub-station, £2,039.—Metropolitan-Vickera Electrical
Co., Ltd.

For the Elliot Street sub-station, £1,624.— British Thomson -Houston
Co., Ltd.

For the Partick sub - station, £351.—Metropolitan - Vickers Electrical
Co., Ltd.

Corporation. Tramways Committee. Accepted ;

—

Rubber and asbestos goods.—G. McLellan .t Co., Ltd., and North British
Rubber Co.

Corporation. Lighting Department. Accepted :

—

Electrical fittings Sloan Electrical Co., Ltd.; Wm. McQeoch ,.4 Co., Ltd. ;

W. Brown & Co. ; General Electric Co., Ltd, ; Wood .4 Cairns, Ltd,

;

British Thomson-Houston Co., Ltd. ; Simplex Conduits, Ltd.

Govemment Contracts.— The following Government
contracts were placed during April, 1921 :

—

Admiralty (Contract and Purchase Department),

Cells,—Fuller's United Electric Works, Ltd.
Carbon rods.—Morgan Crucible Co,, Ltd,
Supply and laying of cables, &c,—.Macintosh Cable Co,, Ltd.
Electrodes.—Quasi-Arc Co., Ltd.

War Office.

Crucibles.—Morgan Cru
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FORTHCOMINQ EVENTS.

British Science Guild.—Wedneeaay, June 8th. At the OoldmnithB' Hall,
Foster Lane, E.G. At .1 p.m. Annual meeting.

InslilDtion of Eiectricai Engineersi (Wireless Section).—Wednesday,
JuneStn. At the Institution, Viotoiia Kmbankmcnt. .\t (i p.m. Pnperon
" Electric Oscillations along Straight Wires and Solenoids," by Prof. J. B.
Townsend.

Pbysical Society of London.—Friday, June lOtb.
ot Science. South K.5nsinKton, S.W. At 5 p.m. Lee
of Atoms," hy Sir E. Rutherford, F.R.8.

NOTES.

X-Ray Heroes Hononred. — The committee of the

Carnesie Foundation has awarded a gold medal to Dr. Infroit, a
famous radiologist, who has had several fintrern amputated as the
result of disease contracted in theonrse of his X-ray experiments

;

a g:old medal and £1.100 to M. Vaillant, head of the X ray labora-

tory at the Salpetriire Hospital, who has continued his work in

spite of losinfr his left arm ; and a frold medal to the late Dr. Leray,
who died on March 26th from burns contracted durinff his work in

radiolosjy.

—

Beuler's Trade Seriice (Paris').

Junior InstitDtion of Engineers.—A dinner in celebra-

tion of the thirty-seV'-nth anniversary of the Institution's founda-
tion was eiven at the Cafe Monico, Piccadilly Circus, on May 26th,

when the president, Lord Weir of Eastwood, presided over a
company of nc=arly 100 members and g-ueats ; duriner the evening',

Miss Winifred Manefield and Mr. Roland Merry contributfd
humorous aoners and stories, and Mr. Spencer Shaw, L.R.A.M.,
acted as accompanist.

Brsidea the Institution's headquarters in London, there are six

provincial local sections and two abroad, one at Melbourne
(AustraMa) and the other at Assam (India) ; the total membership
stands at 2. 1 (ill of all classes, comprising engineers of all ages,

from 18 upwards, who are engaged in the technical and adminis-
trative departments of engineering firms, &c.

Following the loyal toaits, Mr. Loughnan St. L, Pendred pro-
posed " The Institution." in a humorous speech, which was mui;h
appreciated, and Mr. B. E. Dunbar Kilburn, M.A., in responding,
referred to the work of the Institution and the keenness of all

members. The toast of " Progress in Engineering " had coupled
with it the name of Lord Weir (president and member of the
Imtitution), and was proposed by Mr. C. H. Wordineham (presi-

dent-elect of the Ins'itution). ''Kindred Institutions" was
proposed by Mr. S, E. Fedden (president of the Sheffield Section)
and replied to by Captain H. Riall Sankey—and thereby 'hangs a
tale. A vote of thanks to the chairman, proposed by Lieut, -Col.

A. E. Le Rossignol, brought the proceedings to a close.

Edncational.—Exchange of Pbofessors.—There has
been for some time a regular annual exchange of professirs

between individual universities in France and America in regular
academic fields, but not hitherto in engineering or applied science.

These subjects are taught in France under special faculties, not
included in existing exchanges with America, and the French
methods of teaching them are unlike the American methods, for

various reasons. Arrangements have now been made whereby seven
United States universities have agreed with the French University
Administration upon the annual exchange of a professor. The
French selected for their first representative Prof. J. Cavalier,

Rector of the University of Toulouse, and a well-known authority
on metallurgical chemistry, and the American universities have
selected as their outgoing representative for the year 1921-22
Dr. A. E. Kennelly, Professor of Electrical Engineering at Harvard
University and the Massachusetts Institute of Technology. It is

anticipated that if the plan continues to operate as favourably as

It has commenced, there should not only be a steady annual
exchange of a professor in various branches of applied science, but
also a steady interchange of advanced students between France and
America.

Service Notes.—In connection with the Defence Force,
the following temporary appointments have been made :—London
Electrical Engineers : Lieut -Col. A. E. Le Rossignol, C.B., T. D.

;

Captains H. K. B. Reed, T. W. G. Ackland, I. S. Macadam, O.B.B

,

T. C. Mann, M.B E., and E Matthews ; Lieutenants G. St. J. Sugg,
0. G. Huntley, H. F. Cousins, W. J. Rawlings, A. B. Penney, L. B.
Fos'er, 6. 0. King and A. W. King

;
Quartermaster and Captain

S. W. P. .Goodwin—all war veterans. Tyne Electrical Engineers :

Lieut.-Col. E Robinson, M.BE, T.D., Major H. E. Burton, O.B.E.,
Captain C. M. Foster, Lieutenants C. B. Williamson. R. P. Winter,
M.C., E. H. E. Woodward, M.C., R. Sharp, O.B.E., C. F. Fawcett

;

Captain and Quartermaster A. Reed. Since being gazetted as
above, Lieuts. R. Sbarp and Woodward. Tyne Electrical Engineers,
have been promoted Captains. Capt. W. H. Pay and Lieut. W. B.
Davies have been posted to the Electrical Compmies of the Defence
Force. Recruiting for the electrical branches of the Navy and Army
is very satisfactory, the increased pay and better service condiuons
attracting a good class of recruits.

Electricity in Farming. At the Oxfordshire Agricul-
tural Show, held at Banbury fiom May 2ith to Ma\ 2('>th, electrical
applianc^s were well to the fore, showing that electriaty is fast
cjming to be rec gnised a? a powerful agent in successful farming.

Messes. J. Bustin's Eie.tbical Works, Banbury, who
specialise in electric litht installations in country houses, man-
sions and public buildings, had on show a fine range of self-

contained electric-lighting and power plants, consisting of Croesley
engines driving generators. One direct-coupled electric-lighting

Bet, manufactured by Messrs. Dixon Bbos, k Hutchinson, waa
used for lighting the stand and advertising novelties. A small
" Aster " lighting set, and also a good show of their own manu-
factured switchboards, suitable for country house installations,

appeared on the stand Both stationary and portable types of Crossley
engines driving pumps and farm machinery were shown There waa
also an " Albany" electrically-driven, direct-coupled pump, an elec-

trically-driven churn, a washing machine, and a range of farm
machinery driven by separate electric motors, showing the advan-
tages of electric drive. " Skefoo " roller bearings for an electric clip-

ping macliine and several small electric motors were also exhibited.

The domestic appliances on show consisted of electric fans,

kettles, irons, hotplates, vacuum cleaners, and many other labour-
saving devices ; the electric kettles were used for making tea which
was very much appreciated by the many inquirers who commented
on the quickness and cleanliness of electricity. A large amount of

interest was caused by the 'Mystic" Electric Sign advertising

Csram Lamps, which was kindly loaned by the General Electric

Company. "Exide" Batteries for lighting :ind self-starting sets

for motor cars, and battery charging bourda were also included.

MiossHs J. Mawle & Sons, of Banbury, also exhibited lighting
and power plant.

X-ray Researcli.

—

Treatment of Cancer.—Dr. A. E.
Barclay, medical officer in charge of the .\-ray Department of the

Manchester Royal Infirmary, has received through an anonymous
donor a gift of £4,0i)0 in aid of research work in connection with
"intensive X-ray therapy." The donor has expressed a wish
that a portion of the money should be utilised in paying the

expenses of a scholar who is to proceed to the Continent to study
the methods adopted in various clinical centres, e.g., Erlangen, for

the utilisation of intensive X-ray therapy in relation to the treat-

ment of cancer, says the Manohpster Guardian. The Board of

Management of the Royal Infirmary has accepted the gift, and
made arrangements to have the necessary apparatus installed in

the X-ray department. Dr. Anderson has been appointed Research
Scholar, and will proceed to the Continent in July. A Committee
consisting of Sir William Milligan (chairman), Dr A. E. Barclay,

Prof. Bragg, Dr, Arthur Burrows, Prof. Dean, Prof. Hill, and Mr.
James Watts, junior, has been appointei to complete the necessary

arrangements and to administer the fund. The intention of ^he
donor is to stimulae inquiry into a recently-suggested means
of dealing with malignant disease— a method which has caused
considerable stir in medical quarters on the Continent.

Appointments Vacant.—Two junior clerks (£70 -f- war
bonus = £18')) for the St. Panc-as B.C. Electricity Department

;

foreman armature winder (Rs. 4.')0 per month) for the North-
western Railway of India Electr'cal Department; assistant

lecturer in Electrical Engineering (*:200 + war bonus = £433),
for the Belfast Municipal Technical College ; electrical engineer

for the Ludlow Electric Light Works ; lecturer in Electrical

Engineering (salary, including bonus, £,520) for the Bradford
Techni al College : meter reader and fixer for the Hackney Borough
Council Electricity Department ; assistant in electrical technology
(Rs. 625 -I- per mensem) for the Indian Institute of Science,

Bangalore. See our advertisement pages to-day.

Fatalities^—An inquest was held on May 23rd, at

Plymouth, to inquire into the cause of the death of Fred. Langford, a

wireless operator, who was killed at the Cattewater Air Station by
an explosion. Sergeant Fred. Coombes, who is in charge of the wire-

less station, in giving evidence, said the accident was caused by a

spark which ignited the celluloid container of an accumulator.

The flame set alight Langford's clothing, which was saturated with
oil, and an explosion resulted. A verdict of " Death from
natural causes wa-< returned," and the Coroner highly complimented
Corporal Scott, who endeavoured to reach the power house after

the explosion. Scott tied a towel over his head, broke down tha

door, and trie ' to drag the man away.
At Hudderofield, on May 28lh, a verdict of " Accidental death"

was returned in the case of Tom Buckley, whose body had been

found in an electric hoist at the works of Messrs. Gledhill Bros,

and Co,, Ltd., where he was employed. The evidence indicated that

he had touched a broken switch, and had died from electric shock.

London Engineers' Clnb.—The proposal to have an
engineers' club situated in London, to serve the needs of British

engineers throughout the world, is now coming rapidly to a head."

In fact, we may say it has come, for a general meeting of the

supporters of the club was to be held yesterday, at the Hotel Cecil,

with Mr. E. Manville, M.P., M.I.E.E., &c., in the chair, at which
resolutions inaugurating the club on regular lines were to be put

forward. Over 1,600 applications for membership have already

been received, and these are being added to daily. Applications are

coming not only from London and the provinces, but also from

Australia. New Zealand, India, South Africa, South America,

Canada, Egypt, and the United States, as wt-11 as from Norway,
Sweden, Denmark, Belgium, Holland, France, Spain, and Italy.

It is hoped very shortly to acquire first-class premises in a central

aituatioj in London, and there is every prospect of the club's

starting in the summer of this year. If a censua could be tsk-n

on any day in the year, it would probab y b3 found that some 800

to 1,1 00 British enginee'S from oversea i were in London without

any place to call their h^me, and the hngineers' Club will not only

fill this want, but will also serve as an Engineering Exchange for

the British Empire. The subscriptions proposed are ten guineas

for town members, five guineas lor country members, and two

guineas for overseas and foreign members. Full particulars can

be obtained from the temporary Honorary Secretary, Mr. Edmund
L. Hill, 39, St. James's Street, London, S.W. 1.
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A Blind Engineer's Invention.—Mr. Gamble, who prior

to the war was electrical engineer to a suburban Corporation,
after occupying a number of important posts in the Ministry
of Munitions, was employed as chief electrical engineer to
the National Steam Car Co., which was engaged in the
production of war materiel. \Vhile carrying out his duties,
the bursting of a coal calorimeter deprived him of the sight
of both eyes, and he was compelled to abandon his profession.
Through the kmdness of Sir Arthur Pearson, Mr. Gamble
was able to enter St. Dunstan's, where he received training
in secretarial duties.

The blinded engineer set about devising a means of over-
coming the difficulties of typewriting, and the device which
he evolved is shown in the accompanying illustration.

The actual keyboard is memorised, and to help, a Braille
scale is htted to the carriage of the machine in place of the
ordinary printed scale which is seen on every typewriter.
This scale is fitted with " stops " which operate the bell and
give warning when the end of the horizontal line is reached.
The chief difficulty, however, was found in easily determinmg
when the end of the paper was being reached, and in doing
tabular matter, as well as in taking out a document and
reinserting it in exactly the same position. Some audible
warning was obviously necessary, and the attachment shown
in the illustration (for which letters patent have been applied

for) gives this. It is made from an aluminium stamping,
Hanged at each side, and is trough shaped m section. Down
the trough works a llat clock-shaped tpnug, its upper end
being wound round the wheel at the top. io the lower end
of the sprmg is nxed a clip somewhat alter the shape ol the
office " bull-dog " chp, only instead of a sprmg to close the
jaws, there is a screw , so that the top end of the paper can
be inserted by the operator with the lull use of both hands.
On the clip is a projection for obtaming absolute squareness
of the paper, and a tiny point sticks m the paper tor deter-

mmmg the exact position, should the letter have to be taken
out and remserted in the machine. With the spring, and its

clip holding the paper, typewritmg can proceed in the usual
way, and when the end of the paper is bemg approached the
clip above referred to touches another stop with suitable

trip-levers, to operate the bell w'hich is shown on the right.

The stops and chp are adjustable so that the exact position,

workiug from top to bottom, can always be arranged lor, thus
permitting tabular matter to be done perfectly. Braille

characters (marked out in inches) are stamped at the side,

BO that the parts can be adjusted according to the actual
length of matter required.
We are indebted to Mr. Pringle, of 140, Bishop's Road,

Chelmsford, for this description and the photograph.

Popniar Science!—From time to time we have had
occasion to comment upon wildly exaggerated statements put
forward by the non-technical Press in connection with new-

discoveries and inventions, as well as in connection with
things that are neither.
The latest example of this recently appeared in the Daily

Mail in what purported to be a description of the re-discovery

of electrostatic attraction between a semi-conductor and a
" good " conductor by Messrs. Johnsen and Rahbek, whose
relay, according to the Daily Mail, which quotes Mr. Thorne
Baker in support of 'its theory, is " the nearest approach yet
seen to the unsolvable problem of perpetual motion." \Ve
cannot think that this is what Mr. Thorne Baker really said.

.\t the demonstration the inventors displayed a small elec-

troscopic detector about the siz of an ordinary fountain pen.
This is apparently the instrument which leads the Daily Mail
to think that "it is no exaggeration to say that their new
relay makes it possible to have a portable wireless receiving
set little bigger than a fountain pen." There are other
statements which require to be taken cum grano salis, but we
will merely disagree with the idea that the new discovery is
" more remarkable " than the mvention of the amplifying
valve.

Wliiteley Village.—By means of a bequest of one million

pounds left by the late Mr. William Whiteley, the Whiteley Villaere,

providinfr homes for a^ed persons, has been built in a beautiful

park near Walton-on-Thames ; it will ultimately provide accom-
modation for upwards of 600 villagrers, the population at present

numberins 281. On May 28th it was visited by the Kin? and
Queen, who were received by the trustees of the estate.

Electric liRhtiner has baen provided throughout the estate, the

supply being derived from the Urban Electric Supply Co., Ltd.,

Wej bridge. The road lighting is controlled by Venner time
switches. The main cables were made and laid by the B.I. and
Helsby Cables, Ltd. ; the house services and road lighting cables

are C.T.S. laid in g.i. screwed tubes. Interior wiring is of v.i.r.

cable in screwed conduit. The principal contractors were :— For
wi ing the baildings, and service cables, Messrs. Pinching and
Walton ; wiring the large hall, Messrs Duncan Watson & Co.

;

wiring the church, Messrs. Drake & Gorham, Ltd. ; fittings and
lamps, Messrs. WUliam Whiteley, Ltd. ; main sw tchbcard (by Mr.
Cecil Hodges), Messrs, Malcolm & Allan; 201ine telephone

exchange and stations for the use of the staff, Wfttern Electric

Co., Ltd,, installed by Messrs. Duncan Watson ; electric bells and
road lighting cables, Messrs. H, J. Cash & Co.

The church organ blower is driven by a motor which is con-

trolled by an automatic device devised jointl.v by the consulting

engineer, Mr. H. D. Vi^ilkinson, M I.E.E.. M l.Mech E. (who was
responsible for the whole of the engineering installations on the

estate), and the resident engineer, Mr. J. Hetherington.

Electrostatic Adhesion.—The earliest diecovery of the

phenomenon which Messrs. Johnsen and Rahbek have re-discovered

appears to have been made by Elisha Gray. It was recorded in

The Tklegbaphic Journal of September Ist, 1877, in an article

by W. H. Preece (afterwards Sir W. H. Preece), as follows :
—

"Elisha Gray, of Chicago, in 1873, succeeded in producing tores

from the finger when rubbing a dry sotorons body, such as an
ordinary tin can, while the intermittent currents sent by a

vibrating tuning fork were passing through it, and by attachitg

an electromagnet to a hollow sounding box, open at one end and
clo-ed at the other, he was able to reproduce exactly the (»«'< of

the musical notes transmitted. His electiomagnet had its arma-
ture rigidly fixed to one pole, and separated from the other by a

space of one-sixtieth of an inch. He called it a resonator. The
vibrations of this armature were imparted to the sounding box and
became thereby magnified,"

INSTITUTION N0TE5.

Institution of Electrical Engineers.—The results of the recent

elections having been announced at the meeting held on May 26th,

we are now able to give a list of the officers and Council of the

Institution for the session 1921-22. The list, of course, is in addi-

tion to past-presidents. The names of those newly elected are

given in italics.

President.—J. S. High til Id.

Vice- Presidents.~Dr. W. H. Eccles, A. A. C. Swinton, Prof. E. W.
Marc/iant, D Sc, C. C. Pa^er-ws, O.B.B.

Hon. Treasurer.— Sir James Dero)is/iire, KB.E.
Ordinary Members of Coiineil.—H. J. Cash, Lievt.-Col. Cnrtez-

Leigh. 3. R. Cowie, S. Ererslied. S. E. Fedden, E, A. Gatehouse, F.

Gill, P. V. Hunter, C.B.E., A. H. W. Marshall. Sir W. Noble, Sir

A. M. Ogilvie, K.B.E., C.B., A. Page, T. Roles. Dr. A. Eussell,

A. W. Tait, C.B.E,, P, D, Tuckett. C. Vernier, B. Welbourn.

In addition to the above, we give, as far as we are able, the

chairmen-elect and immediate past-chairmen of Territorial and
Colonial Centres (chairmen in italics) :

—

S.K—Prof. W. M. Thornton, D.Sc, and J. R. Beard, M.Sc.

N.W.—.4W. ir. ir«Zi(r and J. Frith.

S. Midland.—F. Forrest.

N. Midland.— W. E. Bumand and C. J. Jewell.

Irish.—iH. W. Eaton and A. G. Binty.

Scottish.—E. T. (io.tlin and J. E. Ssyers.

HoNO-KoNO.—F. Graham.
Cape Tows.—W. F. Long.
Calcotta.—J. W. Meares.

Annual General Meeting.—The forty-ninth annual general

meeting of the Institution was held in the I.E.E. building, on
Tuesday last, when the President. Mr. LI. B. Atkinson, introduced

the Council's report for the 1920-21 session, which was abstracted

in our last issue. In briefly touching on the more important points,

Mr. .-Vtkinson said that they had been hardly able to trace any loss

of members consequent upon the recent increase in subscription.

Ihe report and accounts were adopted, and a vote of thanks

to the Institution of Civil Engineers for the facilities it put

at the disposal of the I E.E, for nearly five years was carried,

as wa? also a vote of thanks to the hon, officers of the Institution

at home and abroad, Mess'S. Allen & Attfield were reelected

a'K^itors. The meeting then terminated,

TaE Charter.—A special meeting was then held, at which the

President ii.troduced the subject of the Royal Charter which the

Institution is to ask the Pri^y Council to grant, and explained

that a postcard vote had been taken ; 6.3o per cent, of the cor-

porate members had voted, all exi ep''. three being in favour of the

proposal. After Mr. R. T, Smith had seconded the resolution pro-

posing to seek the charter, and Mr, C. H. Wordingham had
expUined the work he had done in connection with the subject,

the motion was put to the meeting, and carried unanimously.
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LKCTtJBE.—Afterwards an ordinary meeting vaa held, to hear
a lecture on "Research Work in the United States," by Dr. F. B.

.lewett, chief encrineer of the Wnstern Electric Co., which, said the
President, had the larfreat research laboratories in the world. Dr.
Jewett was severely handicapped by the non-arrival of a number of

lantern slides which were to have illustrated his lecture, but he
substituted an extemporaneous discourse on the development of

research in the United States, which was heard with deep interest.

He expresse<i some doubt whether industrial research had not
been overdone

; i)2ople were expectinj; too much from it, and
when the dollars failed to roll in, there mig-ht be a reaction. The
National R' search Council, formed with the aid of the National
Academy of Sciences, was founded to carry out war work, which it

did very effectively ; it was now biunjr reorfjanised for peace
purposes, and covered the whole field ot science, each division

beine provided with a chairman, who was paid an adfcjuate salary.

The Enffineerinpr B'oundation had joined forces with it, and became
the Engineerinjj Division. The function of the Natioml Resean^h
Courcil, which was not a Government institution, was to stimulate
rewarch in the industries and to provide funds for the purpose ; it

had some .?200,000ayear at its disposal, provided by the Engineering
Foundation and the industries. Men of reco(,''ni8ed ability were
griited fellowships worth from .^l.SOOto *2,500 a year to carry on
research. Particulars were given ot some typical researches, to

which the industries contributed large sums of money. A research
on the fatigue of metals was particularly successful, and while the

big firms would not cooperate in a research on electrical insula-

tion, theyreadilysupported theNational Research Council with funds
to prosecute the investigation. Private research laboratories were
now thoroughly established, and able men were being trained for

industrial research, not in technical colleges, but in universities.

The big firms had their own laboratories ; small ones combined 'or

the purpose, and there were also consulting research laboratories.

Sir Frank Heath then gave a full account of the organisation of

the British Department of Scientific and Industrial Research, and
compared its methods with those adopted in the United States. The
meeting closed with votes of thanks to the speakers, proposed by
Mr. C. H. Wordirgham and Mr. C. C. Paterson.
WlHELESS Sei;tion COMMITTEE, 1921-22. — The following

members have been nominated to serve on the Wireless Section
Committee, 11)21-22 :—Chairman : Dr. G. W. O. Howe. New Eomi-
nations for membership of the Committee : Mr. B. Binyon,

B.E., Dr. W. H. Eccles, G. H. Nash, C BE., and C. C. Paterson,
O.B E. The following will continue to serve as members of the
Committee : Sir Charles Bright, F.R.S E , Mr. R. C. Clinker, Prof.
C. L. Fortescue, Mr. A. Gray, Admiral of the Fleet Sir H. B.
Jackson, G.C.B

,
Captain H. J. Round, MC, Messrs. A. A. C. Swinton.

F.R.S., and L B. Turner.
Summer Meeting.—The secretary of the Institution informs

u? that, in view of the continuance of the coal miners' strike, the
Scottish Committee has been reluctantly compe'led to cancel the
proposed Summer Meeting, which was to have been held in Scotland
next week.
Electrostatic Adhesion. — On May 26th Messrs. Alfred

Johnsen and Knud Rahbek demonstrated the phenomenon cf
aihesion between the surfaces of a semi-conductor and a good
conductor when a potential difference is applied to them. This
was outlined in our issue of May 20th. Their first experiment,
performed by means of a balance to one side of which a brass disk
was suspended in contact with a slab of lithographic stone, showed
that when a potential difference of 440 volts was applied, the
adhesive force was in excess of 500 grammes.
The moat useful form of apparatus constructed to make use of

the principle consisted of an agate or flint cylinder, mechanically
rotated, over which was fitted a metal band held in position by
springs. This arrangement was put into a circuit ai a relay, when
a series of electrical impukeJ caused corresponding movements of
of the band. In this way it was possible to leoord the receipt
of telephonic or telegraphic impulses, as well as wireless waves.
An application of this apparatus demonstrated by the inventors
took the form of a stringless violin, which was made to serve the
purpose of a loud-speaking telephone, amplifying the impulses set
up in a telephone circuit by a violin played in another room.
Speech was also transmitted in this way. Another application,
shown in action by means of a shadow outline thrown upon a
screen, was a small electroscope about the size of an average
fountain pen, which can be used to test whether conductors are
" live " or not.

Iron and Steel Institute The autumn meeting will be held, by
invitation of the Comite dei Forges de France, in Paris, on
September .5th and fith.— ZZ/e Times.

British Science Guild—The annual meeting of the Guild will
be held at the Goldsmiths' Hall, on Wednesday, June 8th, at 3 p.m.
The speakers will be : The Right Hon. Lord Montagu of Beaulieu,
K.C.I.E., C.S.I. ; the Very Rev. William R. Inge. C.V.O , on "The
Road to Ruin and the Way Out " ; and Sir Richard A. S. Redmayne,
K.C.B.,on 'The Importance of Research in Promoting the Develop-
ment of the Mineral Industries." Cards of Invitation may be
obtained on application to the Secretary, British Science Guild,
6, John Street, Adeiphi, W.C. 2.

Physical Society of London —At the meeting held on May
13th, a paper, entitled "Notes on Vacuum Tubes used as
Detectors of Electrical Oscillations." by Messrs. Hartshorn and
E. S. Keeping, was read by the former. The paper des-
cribes the development of a robust form of vacuum tube which
was used as a detector of electrical oscillations in the " wire-
less" circuits carried by aeroplanes. Platinum electrodes are
avoided, being replaced by strips of tinfoil, to which contact
may be made by the spring clips holding the tube in position. It

is found that when a discharge is passed through such a tube, the

walls are affected in such a way that tlienceforth it is much easier

to get a discharge to pass. The change produced by the first dis-

charge is annulled by heating the tube above 210 C. Further, if

the walls are coated on the insids with a metallic film, this first

ilischarge is unnecessary, and the tube is unaffected by heating,
but when the walls are coated with an insulator, it is, if anything,
more difilcult to pass a discharge. A silica tube behaves like one
coated with metal. It seems possible that the change in the tube
may be due to the formation of a layer of gas molecules on the
walls by the first discharge. Tlie explanation of the behaviour of
the silica tube is difficult.

Association of Mining Electrical Engineers.—At the annual
meeting of the West of Scotland Branch of the Association, held
in Glasgow, Mr. Frank Anslow, who presided, announced that the
meml)ership now exceeded 3C(i Ollic3 bearers were elected for the
ensuing session ; Mr. F. J. Jamieson was elected president. A
paper by Mr. J. A. B. llorsley, H.M. Electrical Inspector of Mines,
on 'Surface Electrical Equipment at Mines, as Affected by the
Regulations of July, 1920," was read and discussed.

The Franklin Institute On May 18th, at a meeting of the
Institute, a certificate of honorary membership was presented to

General Pershing. The Franklin Medal and a similar certificate

were presented to the French Ambassador for Prof. Charles Fabry,
of the University of Paris. A similar honour was paid to Mr.
Frank J. Sprague, of New York. The paper read on behalf of

Prof. Fabry was entitled " Studies in the Field of Light Radiation.
"

Mr. Sprague presented a review of the progress of electric traoti n.

OUR PERSONAL COLUMN.
The Editors invite electrical engiTieerg, witet/ier connected with the

technical or the commercial side of tJie profention and industry,

also electric tramway and railway officials, to keep readers of the

Electrical Review posted as to t/teir movements.

Darwen Town Council has decided to increase the salary of Mb,
Fletcheb, electrical engineer, by £100 a jear ; and.that of Mb.
Newbolme, tramway manager, by £50 a year, with a further
£2.-1 in each of the next two years.

Mr. C. William Skinner, a member of the saff of the I E E.

from 1912 to 1919, and now with Mr. Fredk. A. Grant. F.A.I. . was
first in order of merit at the recent examinations of the Auctioreers'
Institute, rceiving the silver medal, the Institute and Branch
prizes, and was also successful at the Intermediate Examination
of the Surveyors' Institution.

Messrs. Malco'm la Allan, Ltd., electrical power and lighting
contractors, inform us that their London manager, Mr. 11. S.

Davidson, is now no longer in their employ. Mb. H. Francis
Smith, who has been engaged as their London technical manager,
was for many years in the employ of Messrs. J. G. White 4: Co., in

South America. Mr. H. S. Butler will continue as commercial
manager of their London branch.

Mr. Hugh S. Davidson, late London manager for Messrs.

Malcolm & Allan, Ltd , has now joined the staff of Mr. Stanley
Johnston, engineer, of 7-9, Queen Street, Belfast, in a similar

capacity.

Halifax Tramways Committee recommends the granting of an
honorarium of £300 to Mb. J. W. GALLOWAY, tramway engineer,

in recognition of extra services rendered by him in connection
with the management of the undertaking during the illness of the

manager, and pending the appointment of the new general
manager.

Mr. E. W. Dobey has opened offices at Norwich House, South-
ampton Street, W.C. 1, where he is specialising in the installation

of apparatus for the improvement of power factor.

Mr. p. 0. Willmott, after 15 years with Messrs. Robt. W.
Blackwell & Co., Ltd., for the last 12 as purchasing agent and sales

manager, has resigned his position, ai:d will start in business

handling similar lines, with his colleague and assistant, Mb. F. S. C.

Phillips, who has also resigned from Messrs. Blackwell's service.

For the present, letters should be addressed to 13, Alexandra Park
Road, London, N. 10.

The Tiniis announces that Sir Edmund Wvldbosb-Smith has
accepted the post of chairman of the Metropolitan Carriage, Wagon
and Finance Co.

Mb. 6. Boobman, manager of the Electrical Department of

Messrs. Albert Lee & Co., Ltd., London, E.C., informs us that he
has resigned his position as from May 31st.

The Ihiilij Trh'ijniph states that Mb. Ale.xander Moir, B.E.,

superintending engiueer of the London District of the Post Office,

is about to retire after nearly ; 7 years' service. On Tuesdsy last

Sir William Noble the Engir e -r in-Chief, presented Mr. Moir, on
behalf of the staff of the d.-nrlct, with a grandfather clock, and
Mrs. Moir with a diamond broocn.

Mr. W. J. Mathews, 74, Greenway Avenue, Taunton, late sales

manager of Messrs. Newtons, Ltd., has been appointed sole agent
of the Electric Construction Co., Ltd., for the South-West of

England.

Mr. L. W. George, chief assistant at the Horsham Urban
District Council electricity works, has been appointed to a similar

position in the Aldershot Urban District Council's eleotrioity

department.
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A correspondent is anxious to get into communication with
Major Pope, R.E., ex-0 /O. 34th (Eastern) Division Signal Com-
pany, R.E., who returned to South America after the war.

Obituary.—Mr. E. L. Orde.—We regret to record the^eath,
which occurred suddenly in London, on Slay 27th, of Mr. Edwin
Lancelot Orde, ex- President of the North-East Coast Institution of
Engineers and Shipbuilders and a director of Armstrong, Whit-
worth & Co., Ltd., of Newcastle-on-Tyne. Mr. Orde was 58 years

years of a»e. He was greatly interested in the use of oil fuel for

sea-going vessels.

Mr. E. Brown.—The death took place on May 23rd, at the age
of 36 years, of Mr. Ernest Brown, who had for 16 years been on
the staff of the Northampton Electric Light Co. For the past eight
years he had been foreman of the wiring department.

NEW COMPANIES REGISTERED.

Lancashire Industries, Ltd. (174,(61).—Private company.
Registered May 18th. Capital, £1,000 in 900 ordinary shares o( £1 each and
200 ordinary shares of 10s. each. To carry on the business of electrical

engineers, factors of and dealers in electrical and mechanical appliances,
shippers, warehousemen, clothiers, leather merchants, importers, exporters,
and agents, &c. The subscribers are : F. W. Roberts, 11, St. Oswald Street,
Manchester, electrical engineer; E. Tracey. 10. Argyle .Avenue, Victoria Park.
Manchester, secretary; J. Moorland, 6, Tennis (?) Street, Old Traftord, Man-
chester, director. The first directors are : F. W. Roberts, E. Tracey, ar\d

H. D. Barker. Qualification : Twenty ordinary shares. Registered office :

63, Cannon Street, Manchester.

Lift & Engineering. Ltd. (174,800).—Private company.
Registered May 20th. Capital. £5,000 in £1 shares. To carry on the business
of manufacturers and constructors of and dealers in lifting and hoisting
machinery, contractors, electrical, mechanical and general engineers, machinists,
fitters, founders, &c. The subscribers (each with one share) are : W. G.
Clark, 2, Hill View Road. Orpington, Kent, insurance official; H. F. C.
Smith. 65. New Bond Street, W. 1. engineer. The first directors are not
named. Registered office : 4, Tokenhouse Buildings. King's Arms Yard, E.C.2.

H
gistered May 23rd. Capital, £8,000
of motor, electrical, and general engineers as foi

Harding," at Low Row, Sunderland. The first i

(permanent managing director), 38, Elmwood
Douds, .57, Dundas Street, Sunderland; J.

J. Harding. Ltd. (174,831).—Private company. Re-
„ . .

„^„
. _. . _^ carry on the business

y carried on as " H. J.
ors are: H. J. Harding
Et. Sunderland; F. W.
ith. 40. Church Street.

R. Smith. Registered office; Low Row,

Lacv=Hulbert & Co. (1921).—Private company. Regis-
tered May 20th. Capital, £40.000 in £1 shares. To carry on the business

tool.and general, mechanical, and electric

and motor makers, vacuum cleaners, boiler makers, makers of air com-
pressors, vacuum pumps, and other pneumatic machinery, iron, brass, metal,
and other founders, smelters, refiners, engineers, S.'c., .nnd to adopt an
agreement with Lacv-Hulbert & Co.. Ld. (incorporated in 1903). The first

directors are; C. E. Lacy-Hulbert, Morden Grange, Mitcham, Surrey; A. G.
London, Oakleigh Lodge, Sunburv, Middlesex; D. G. Halsted. no address
given. Registered office : Boreas Works. Beddington, Croydon, Surrey.

Tidd, Sidav & Co., Ltd. a74, 902).—Private companv.
Registered May 26th. Capital, £20.000 in £1 shares To carry on the
business of electricians, engineers, telephone and scientific instrument manu-
facturers, chemists, manufacturers of perfumes, disinfectants, deodorant and
chemical preparations, &c., and to adopt an agreement with \V. E. Slday.
Tbe first directors are: T- T. Tidd. 22. St. Stenhen's Avenue, West Ealing;
W. E, Siday. 43. St. Helens Gardens, North Kensington: H. S. Grimston,
101, Grosvenor Road, Ilford; H. Buss. 341, Ivydale Road. Perkham Rye, S.E.
The two first-name-^ -re permanent. Qualification; £100. Registered office;

180, Drury Lane, W.C.

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

Jones, Burton & Co.. Ltd.—Mort£;ag<= dated Mav 11th,
1921, to secure £5,000 charged on certain land and buildings in Liverpool.
Holder : G. L. Burton, 16, Victoria Street, Westminster.

Slmms Motor Units (1920^. Ltd.—Land Registry charge
on "The Grange," East Finchlev. dated May 4th, 1921. to secure £40.000.
Holders; W. E. Martin, The College. Maidstone, and E. ]. Townsend.
Tvnwald. Parkhorse Road. Gerrards Cross, Bucks, (trustees of prior deed
securing £40,000 mortgage debentures).

Altrincham Electric Supply, Ltd.—Debenture dated
May 13th, 1921. to secure £32,000 charged on the company's undertaking
and property, present and future, including uncalled and unpaid capital.
Holders; London County Westminster S: Parr's Bank, Ltd.

W. H. Dorman & Co.. Ltd.—Deposit on Mav 2nd, 19?1,
of deeds of certain lands and premises in Stafford, to secure all moneys due
or to become due from company to Lloyd's Bank not exceeding £10,000 (in

addition to £40,000 secured by prior charge).

Pontelec WeldinS Patents. Ltd.—Return daterl Tanuarv
Rlh. 1921. Capital. £30,000 in £1 shares (20,000 ordinary and 10 000 pre-
ference). '20.000 ordinary and 5.000 i reference shares taken up. £5,000 paid.
£20.000 considered as paid. Mortgages and charges : £2,000.

Netting Hill Electric Lighting Co.. Ltd. ('2.5.921).—Return
dated March 29th, 1921, Capital, £201,3.52 10s. in 17,002 6 per cent, non-cumu-
lative nreference and 2,998 6 per cent, cumulative nreference shares of £10 each
and 27,0.50 ordinary shares of Is, each, 11.402 non-cumulative nreference,
2,998 cumulative preference, and 27,0.50 ordinary shares taken up. £14S„3.52 10s
pa.d. Mortgages and chances: £64.000. Also •'uar.-mte-rl bv this company
and the Kensington X- KniL>htshridge Fleetric T ir^hting Co. Ltd.. and issued
under the powers of the Kensington & Netting Hill Electric Lighting Companies
Act, 1899 ; £221,550.

b b f

Telegraph Cons'rurtion * Mainten^nfe Co.. Ltd.
(n.47C).—Return dated March 24th, 1921. Capital, £896,400 in £12 shares
All shares take" up. £448,200 paid. £448,200 considered as paid. Mortgages
and Charges: Nil.

"^ " "

London Electric Supply Corporation, Ltd. (24,957).—
Capital, £1,300,000 in 200,000 ordinary shares of £3 each and 90,000 preference
shares of £5 each and £250,000 to be divided into preference or ordinary
shares as the board may determine. To March 7th, 1921, 111,000 ordinary and
89,840 preference shares h.id been issued and £782.200 paid thereon. A
further £160 had been paid on 160 shares forfeited. £587,355 debenture
stock was outstanding.

Yorkshire (West Riding) Electric Tramways Co., Ltd.
(84,167).—Capital, £600,000 in 70,«K) 6 per cent, cumulative preference and
50,000 ordinary shares of £5 each, of which, to February 17th. 1921, 46,261
preference and 40,977 ordinary had been taken up. .\il credited as fully
paid (total £430,190). £272,373 4J per cent, first debenture stock was out-
standing (part of £400,000 authorised).

Newmarket Electric Light Co., Ltd. (44,450).—Capital.
£30.000 in £10 shares. Return dated .-Vpril 4lh. 1921. 2,656 shares taken uo.
£26,560 paid. .Mortgages and charges ; £14,200.

Newcastle & District Electric Lighting Co., Ltd. (28,022)
—Capital, £300,000 in £10 shares. Return dated March 25th. 1921 All
shares taken up. £297,500 paid, leaving £2,500 in arrears. Mortgages and
charges ; £303,100. ^ *

New Development Co.. Ltd. (112,145).—Capital, .£5,000
in £1 shares. Return dated March 30th, 1921. 1,275 shares taken uo
£1,275 paid. Mortgages and charges ; Nil.

CITY NOTES.

Anglo^Argentine
Tramways
Co., Ltd.

The gross receipts for 1920 were
£'4,413,165. less e.\penditure f3,198,028. In-
cluding £'44,513 interest received and trans-
fer fees, there is £1,2.59,650 available. From
this there is deducted £70,660 annuity to

City of Buenos Ayres Tramways Go. (1904). Ltd., £.587.821 in-
terest and sinking funds for debenture stocks, and £7.295 sink-
ing fund for redemption of preference and ordinary share.s.
leaving £593,875, plus £175,510 brought forward. The follow-
ing distributions were paid during the year m satisfaction of
all the arrears and current dividends on the 5i per cent, first
preference shares : July, 19'20, dividend for vear to .June 30th,
1918. £176,000; October. 19'20, dividend for year to June 30th
1919. £176,000; December. 19'20. dividend for 18 months to
December. 19'20. i'264,000 ; total £616.000. The directors now
recommend the payment of a dividend of 5h per cent, on the
second preference shares in satisfaction of the arrears to
December 31st, 1916, £137,500; leaving to be carried forward
£15,884. £133,172 has been allocated out of revenue to the
general renewals fund, against £97.000 in 1919. the additional
provision being considered desirable in view of the high cost
of materials. The number of miles open for traffic was 395^.
the actual mileage run during the year being 61.303.692. and
the number of passengers carried 432,636.3-55. The traffir
receipts received the benefit of the revised fare.^ from April
10th, 1920, and show an increase of £886,981. The increase
is equal to 28.36 per cent. The working expense.-; were 75.60
per cent., as compared with 79.91 per cent, in 1919. Traction
expenses were £52,970 lower than the previous year, due to
decrease in cost of fuel. The death is reported of Monsieur
G. de Laveleye. president of the Banque de Bruxelles. who
had been a director of the company for nine vears. On his
appointment as Parliamentary Secretary to the Board of Trade,
Su- Philip Lloyd-Greame, K.B.E., M.P.. reTInauished his seat
on the board, and the vacancv was filled bv the appointment
of the Rt. Hon. Sir Edward Goulding, Bart.", P.O.. M.P. The
board record their appreciation of the services rendered by the
members of the local committee. Mr. Pedriali. the general
mana.ger, Mr. Dawes, the London manager, and the staff
both in the Argentine and London.
Mr. J. Pedriali. the general manager, reporting at length

upon the undertaking, says that the year 1920 may be classified
.TS a year which commenced full of promise and terminated
in a disappointing manner. The post-war prosperity, which
was world-wide, coupled with the excellent harvests and verv
high prices obtainable for all the produce of the country, had
the effect of prnducing an extraordin.nry growth of activity
during the first half of the year, but the slump in prices and
con.sequent business stagnation which marked the reaction
in Europe and the United States was not long in producing
effects in Argentina, and towards the close of the year the
crisi.s was acute. The immigration continues poor, and this,
no doubt, is due in great measure to the unsettled state of
affairs in Europe, the Argentine Republic not offering, on the
other hand, at the present time, any snecial inducement to
the labourer abroad. The work undertaken by the technical
department (surface) during the year was exceptionally heavy.
There are 43 fewer motor cars and 96 more convertible trailers
in service than in the previous year. The number of break-
downs in the overhead in,=;tallations show a still further im-
provement upon . the restilts of the previous year, notwith-
standing the fact that this vear several exceptionally violent
storms were experienced. The methodical unification of all

materials and accessories, and the systematic inspection of
the lines upon the ba.sis of the ;ictu!il traffic borne, have given
excellent results in practice. During the course of the vear
the subwny rolling stock was reinforced bv the arrival from
Europe of .^1 motor cnrs. thus bringing the number of cars
up to 130. The general passenger traffic for the vear compared
favourably with the corresponding returns of the previous
year. In 1919 there was a serious strike lasting three weeks,
which completely upset the normal passenger transport. In
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1920 there was a geucral taxi-cab strike, which liad a heueficial

ellcct upun tratlicb; the increased revenue roprescuted by this

strilie amounted to at least $7,0U0 to iJiS.OUU paper per day.
Then again iu l'J20 they had the 12 cent tarill' Irum Aprd luth.

The number ol passengers carried during the year was
y91,312,'J'Ji, giving an average return of 4.11) passengers per
car km. run. In 1919 the passengers carrieu amounted to

3yy,0(jy,599, the average per car km. bemg 4.10 passengers.

There was thus an increase of lU.ti per cent, in the total num-
ber ot passengers carried iu favour ol 1920. The subway traflie

receipts for 1920 compare very favourably w-ith those of pre-

vious years. The number of passengers carried was 41,323,304.

as compared with 3.3,000,380 in 1919. or. say, an increase of

.lu.iS(i per cent. The average number of passengers carried

per car km. shows also an important increase, the figure for

1920 being 7.80, as against 7.69 in the previous year. The
average receipts also show an important mcrease, the return
per ear km. being 90.5 cents, whereas in 191 9 the average was
70.9 cents. For 200 days the receipts were benelited by the
increased fare of 12 cents, and for the , first 100 days the fare

was at the old rate of 10 cents. In forecasting the probable
increase from the altered fare it was roughly calculated that
one million passengers per day would contribute the additional
2 cents, giving an mcrease of $20,000 per day. But this figure

has been reduced by the largely increased sale of workmen's
return tickets, issued at 10 cents for the double journey. The
increase in passengers has been 16.7 per cent, and the increase
in car kilometres run 14.4 per cent. The wages, taxes, and
pension fund have taken $7,176,053. which has been met by
the increased receipts. The cost of electricity has been less by
$830,255. The difficulty iu the middle of the year in pro-
curing fuel affected very disadvantageously the cost of pro-
ducing electricity. The fuel situation got worse in place of

better, .nnd in the latter months of the year 1920 energy cost
mare than in 1919. The net amount debited to capital account
for the year was ±'567,333. The expenditure on renewals
account was £82,011. As a result of the tarill question the
company presented its scheme for the construction of the new
30 kilometres of track, which it had agreed to build within
the next three years, and this scheme is now being studied
in the municipahty. Mr. Pedriali concludes as follows :

—

" Although the increase in passengers of the year 1920 over
1919 surpassed the estimate given in my report for 1919, this

cannot be attributed to a continuation of the flourishing situa-

tion during the whole year, but rather to the fact that, in

calculating the effects of the application of the new 12 cent
tariff' I slightly over-estimated the losses of passengers we
would have. The latter months of 1920 certainly gave signs of
the recommencement of a commercial crisis, the direct result
of the world-wide post-war reaction, which became acute in

the first months of 1921, and still continues. This has aff'ected

our traific. vRid is likely to continue doing so throughout the
year, for the reasons given at the commencement of this
report. All things considered, therefore. I think we cannot
estimate an increase in receipts beyond 5 per cent, upon the
year 1920. The great drop in prices of fuel will, however,
favourably affect our working expenses, especially after the
month of April, when the present stocks of coal at higher
prices are exhausted."
At the meeting, on June 7th, a resolution will be submitted

authorising the directors to borrow a temporary loan up to
not exceeding £500,000 in the aggregate at any one time.

Barcelona
Traction, Light
& Power Co.

The Financial Times states that owing
to adverse conditions, the company warns
the 5J per cent, first mortgage bondholders
that it may not be possible to pay the in-

creased rate of interest on December 1st
next. "The company states that apart from the general diffi-

culties following upon. the war. unforeseen and adverse events,
both of an economic and social character, have occurred in
the Barcelona region, which have hindered the development
of business, brought about financial stringency, and caused
considerable depression in the textile industry, which is such
an important factor in the business life of Barcelona. Spanish
exchange itself, which until recently, had been advantageous,
has seriously reacted. In May. 1920. it stood at 22.99 pesetas
to the £, whereas in the present month it has been as high
as 30 pesetas to the £. Having regard to these unfavourable
conditions, the directors and the Bondholders' Committee con-
sider it their duty, in fairness to the bondholders, to issue a
warning note that, although the receipts of the operating
companies have shown considerable increase, it is possible
that the net revenue of the Barcelona company may not justify
payment of the interest at the increased rate on December 1st
next. The question can only be settled in August, when the
results of the operating companies for the first six months of
the current year are known.

Societa Anglo Romana (Rome).—^This
Italian company closed its working year (1920) with

Companies. a loss of 0.825,889 lire, the obstacles which
it had had to contend with rendering it

impossible to equate prices with costs. Tlie Labriola Wages
Award alone had saddled the company with a 75 per cent.
increased wages burden. The meeting decided io cover the
loss by drawing upon the extraordinary reserve.

Officine Elettro-Ferroviarie (Milan).—Notwithstanding the
unhappy events of 1920, when the works were seized by the
workmen, and despite the growing burdens on all branches

of the business, the year closed with a good financial result.

The net balance amounted to l,4'i0.021 lue. which allowed
of the payment of a dividend of 12 lire to each of the »0,000
shares of the nominal value of 100 lu'e.

Socicid J-Uettrica licrpamasca (Bergamo).—The report showed
that the year 1920 had been a hard trial for the company,
which had to face continually increasing costs, with no pos-
sibility of augmenting the returns. In October they were
planning the new plant on the Parina, and they were now
considering the definite scheme. The accounts disclosed an
available net balance of 497.407 lire, out of which a distribution
of per cent, would be made.
The balance sheet of the tSocietd unonima Gas cd Elettricitd

di Erba Incina (Milan) showed an available net sum of
50.290 lire, from which a dividend of 12.50 lire would be
apportioned. Other dividends declared were : Hocietd Idroe-
Icttrica deU'Osnola—8 per cent. Societa Elettrica Comenae A-
Volts (Gomo)—8 per cent. Hocietd Fandana di Elettricitd
(Milan)—10. .50 lire per share of 150 lire.

The following companies have increased their capital

:

Socictd unonima Ofjictne di Energia Elettrica (Novara), from
800,000 to 1.200,000 lire.

Socictd Liloranca di Elettricitd di S. Dona del Piave, from
700,000 to 1.400,000 lire.

Societd Elettrica Alto Cremonese (Milan), from 400,000 to

800,000 Ure.

Societd per Imprese Elettricitd di Macerata, from 1, .500.000

to 2,000,000 Ure.

The Socictd Italiana di Elcttrochimica, of Rome, which
has a paid-up capital of 10,500,000 lire, announces the dis-

tribution of the dividend of 7.70 lire per share for 1919-20,

which was decided on at the general meeting held last

January. At the same time the share capital is being in-

creased to 21,000,000 lire by the issue of 150.000 new shares
of 70 lire each at par.

The Elektri^itats Geaellschaft Aliotli, of

Swiss Basle, which is in close relationship with
Companies. Brown, Boveri & Co., of Baden, has de-

cided to pay a dividend at the rate of

5 per cent, out of net profits of 345,000 fr. in 1920, being the
same rate as in preceding years.

The report of the " Motor," A.G. fur Angewandte Elektri-

zitats. of Baden. Switzerland, which is a holding company
for the Brown-Boveri group, reports that the investments
in 1920 suffered considerably from the situation of exchange.
The net profits amounted to 810,000 tr.. of which 730.000 fr.

has had to be written off for exchange losses, and the balance
has been carried forward. The share capital remains at
36,000.000 fr., and the loans at 45,000.000 fr. The interests

held by the company in the Forces Electriques AJsacieime.
Forces Electriques Lorraine, and Forces Electriques Sundgo
Viennes were transferred during the year to the Societe Alsa-

eienne et Lorraine, of Nancy, in which the company holds
shares.

The Societe Francaise des Electrodes, of

French Lyons, reports net profits of 1,145,000 fr.

Companies. for 1920, as compared with 1,530.000 fr. in

the preceding year. A dividend at the
rate of 7 per cent, has been declared, as against 8 per cent,

in 1919.

The Compagnie Le Moteur Electrique, of Lyons, which
produces motors for 25 cycles and special apparatus for start-

ing looms, &c., has declared a dividend at the rate of 6 per

cent, per annum for the first financial year, which cornprised

nearly ten months.
The Societd I'Electro-Metallurgique de Dives reports that

a fair resumption of business took place at the beginning of

1919-20, but was unfortunately succeeded by depression in

the latter months of the year. Nevertheless the profits were
materially higher than in 1918-19. After placing 1,500.000 fr.

to depreciation, the accounts show net profits and balance
forward amounting to 5.620,000 fr.. permitting of the payment
of a dividend at the rate of 60 fr. per share and the carrying
forward of 2,289,000 fr.

The Compagnie Francaise Thomson-Houston proposes to

pay a dividend at the rate of 45 fr. per share for 1920 on
the 400,000 shares of 500 fr.. this contrasting with 40 fr. per

share in 1919. The net profits amounted to 22,900,000 fr., as

against 15.685,000 fr. in the previous year. It is stated that

the value of the turnover last year was 110.555,000 fr.. as

contrasted with 62.517,000 fr. in 1919, and that of the orders

on hand at the end of the year reached 100,033,000 fr.. as

against 61.985,000 fr. at the close of 1919.

Compagnie d' Electricite de Limoges.—The ordinary meeting
passed the accounts for the vear 1920, which showed a credit

balance of 494.992 fr.. exceeding by 33.397 fr. that of the

foregoing year. The receipts from lighting and motive power
had risen to 3.255,698 fr.. against 1.929.615 fr. in 1919. or an
increase of 1,327,083 fr. The increase in the receipts was
due to the raising of the tariffs, and applied to power users

from the second quarter of the vear. Working expenses were
2,340,521 fr.. or an increase of 1,118.975 fr. The meeting
approved of a dividend of 8 fr. per .share.

Compagnie generale de Travaux d'Eclairage et de Force.—
The accounts for 1920 were approved by the ordinary meeting,
showing profits of 842,826 fr.. or an increase of 123.542 fr. on
the preceding year's figures. The distribution of a dividend
of 32.60 fr. per share was sanctioned.
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Direct Spanish Telegrapli Co., Ltd.—The accounts for

1920 show that including the balance brought forward, and
the payment of income tax and E.P.D. for 1919, there is

a balance of i'46,638. After paying 10 per cent, preference

dividend, 10 per cent, dividend on the ordinary shares, free

of tax. putting £7,000 to investment fluctuations and i£5,000

to reserve, there is a balance of £'2o,173 to be carried forward
subject to E.P.D. and corporation profits tax. The cables

have worked well duiung the year, and duplex working on

the Bilbao cable has been installed with satisfactory results.

North Melbouri]£ Electric Tramways Co., Ltd.—The
directors stale tluit in consequence of the strikes in Australia

and the inci'eased cost of fuel, materials, and wages, the com-
pany will not be in a position to pay the interest due on

June 1st on the 5 per cent, debentures. The Financial Ncu-s

states that a meeting of the holders of these debentures was
to be held on Tuesday to consider a resolution agreeing that

the security of the debentures shall not become enforceable on
account of the interest becoming in arrear, and that the

interest due June 1st, 1921, and subsequently shall only be
paid when the directors consider it advisable.

India Rubber, Gutta Percha & Telegraph Works, Co.,

Ltd.—On May 28th the directors advised the shareholders
that, owing to the coal strike, it was found necessary to close
the works at Silvertown " on the 22nd inst., and there is

at present no indication when normal work can be resumed."
Under the cn-cumstances, the directors could not recommend
the payment of an interim dividend on the ordinary shares.
The half-yearly dividend on the preference shares will be
jjaid on July 1st.

Mexican Electrical Companies.—Particulars have ap-
peared in the financial Press this week of a plan for
reorganisation and the settlement of arrears in the case
of the Mexican Light & Power Co.. the Mexican Electric
Light, the Pachuca Light & Power Co., and the Mexico Tram-
ways Co., which has been prepared by the committees of these
companies, and the proposals will shortly be submitted at
meetings of the bondholders. While the position in Mexico
continues to be difficult, the outlook is stated to be more
hopeful.

Oriental Telephone & Electric Co., Ltd.—Final dividends
for 1920 3 per cent, on the preference shares, less income tax,

making 6 jier cent, for the year; 6 per cent, on the ordinary
shares, free of income tax. making a total of 10 per cent.
for the year, free of tax : a bonus of 2 per cent, on the ordinary
shares, free of income tax.

Electric Construction Co.. Ltd.—Final dividend at the
rate of 7 per cent, on the preference ; also at the rate of

9 per cent, per annum on the ordinary shares, making 7^
per cent., also a bonus of 2J per cent, on the ordinary .shares;

all subject to tax.

Aster Engineering Co.. Ltd.—.Available balance io7,165.
Depreciation is provided for, 7J per cent., free of tax, is to be
paid on the ordinary shares, and i£40,.573 is to be carried
forward, subject to E.P.D. and corporation tax.

John I. Thornycroft & Co., Ltd.—After paying interim
dividends on the cumulative preference and participating pre-
ferred ordinary shares, the directors say it is not prudent at
present to pay interim dividends on the ordinary shares, owing
to the universal financial stringency.

Prospectuses.—General Electric Co., Ltd.—The prospectus
offering ^63, -500.000 seven per cent, mortgage debentures at 92J
was to be published yesterday, Thursday.
Metropolitan Electric Snpplii Co., Ltd.—It is reported that

the recent issue was subscribed for more than six tunes over.

Kalgoorlie Electric Power & Lighting Corporation, Ltd.—
The profit tor the year ended December. 1920. was £10,7(18.
against £5A5'2 for 1919. After providing for debenture in-
terest and £9,.500 for depreciation, £108 remains to be carried
forward. £7,500 debentures were paid off. leavmg £7,.500 out-
standing.

Metallic Seamless Tube Co.. Ltd.—The net profit, includ-
ing balan.-e brought forward is £40,006, less isf;ue of bonus
.sluires £2l;.I)(iii. A dividend f 10 per cent., free of tax, on the
ordinary shares is recommended.

Anderston Foundry Co., Ltd.—Final dividend of los. per
share (makmg 18s. per share), less tax; £10.000 to reserve
fund, carrying forward £11.164.

Stock Exchange Notice.—The Committee has ordered
the foUowmg to be officially quoted :

—
Eastern Telegraph Co.—£1,000,000 ordinary stock.

Rothesay Tramways Co.—After putting .£1,000 to reserve,
the directors recommend a dividend nf 3 per cent, on the
ordmary shares, carrying forward £1.609.

Shawinigan Water & Power Co.—Dividend of 1| per cent,
on the common stock for the quarter ended June, 1920.

STOCKS AND SHARES.

TuESD.iY Evening.

The dragging-out of the coal crisis is the main influence in

the Stock Exchange markets for the time being. It begins to

get upon the nerves of investors and speculators alike. Gilt-

edged stocks are not quite so firm as they were, and, in the

more speculative markets, the fact of trade being in so many
cases at a standstill, thus leading to the tying-up of money,
prevents any enterprise or initiative being shown in Stock

Exchange directions. There was a lively rush for the under-

writing of the General Electric 7 per cent, debenfwre stock,

and the original underwriting of 2J per cent, commission
became readily saleable at li per cent. Indeed, there is more
activity in underwriting circles than there is in most of the

markets round the Stock Exchange. Cable stocks are amongst
the few which show a stout resistance to a heavy tendency.

Derby Week is invariably a time of quiet markets, and the

present year has maintained this tradition to the full.

Owing to the way in which the value of the £ has
declined in relation to that of the dollar, American bonds and
stocks have advanced sharply. The Utilities are better with
the rest, and any security upon which the coupons are pay-
able in New York as well as in London can count upon a

place in rising markets. Canadian General Common have
risen to 1273 and the preferred to llli. Electrical Develop-
ment of Ontario bonds strengthened to 106^, and Kaminis-
tiquia shares reached 100. The bonds of the latter, together
with the Eio Firsts, are better at 90J. Shawinigan capital
stock is several dollars up at 122^.

Argentine stocks and shares are better, by reason of the
unexpectedly good showing made by the report of the Anglo-
-Argentine Tramways Company. The first preference
hardened to 2 11/16. the seconds to 3J, and the 5 per cent,
debenture stock is better again at 64i. The gross receipts for
last year advanced by well over a nidlion pounds sterlmg, or
nearly twice as much as the expenses. The arrears and
cm-rent dividends on the oi per cent, first preference shares
were paid dui'ing the year 1920, and the directors have
decided to pay one year's arrears on the second preference
shares, which will bring the payment of arrears up to Decem-
ber 31st. 1916. The manager takes a fairly cautious view with
regard to the outlook for the current year, stating his opinion
that an increase of traffic cannot be estimated beyond 5 per
cent, upon the year 1920. At the present rate of progress,
however, it should not be long before the four years' arrears
of dividend on the second preference are wiped out. which
would bring the chances of a dividend on the ordinary shares
into prospect. These figures emphasise the security for the
5 per cent, debenture stock, and the latter still pays 71 per
cent, on the money.
The various London traction issues have turned back after

their somewhat rapid upward progress. Underground Elec-
tric Income Bonds gave way 2 points to 763. and the £10
shares, which had been as high as 2 11/16, reacted to 21.

sympathetically reducing Bus " A " shares to 7s. Optimism
ran unduly fast in considering prospects of a dividend on the
£10 shares, and appreciation of this point no doubt brought
in sellers, influenced by the dullish tone which prevailed
throughout the markets in the early part of the week. The
Government's intervention in the coal crisis is not taken very
seriously, bui neither masters nor men appear to be at all

anxious to get their dispute settled. Districts and Metro-
politans have held their prices; London General Omnibus in-
come debenture stock has i-isen to 66J. London and Suburban
Traction preference gave way to 7s., after being 8s. 6d., and
London United Tramways preference at 4s. are also a few
peoce down from thair recent best.

Substantial improvements have occurred in .\nglo-American
stocks. Globe ordinary and Great Northern Telegraphs. The
rise of 50s. in the last-named is due, of course, to the increase
in the dividend, to which reference was made here last week.
It is said that some of the buying has come from Denmark,
which is not improbable, seeing that the company has a con-
siderable following in Copenhagen, where its headquarters are
situated. The Eastern group continues in favour, owing to
the financial strength of the various companies, added to the
fact that the dividends on the ordinary stocks are paid free of
tax. In Marconis there is very little going on. All the recent
effervescence has escaped from the market, which is now as
uninteresting as champagne in a decanter. Indo-Europeans
have gained £2 in sympathy with the jump in Great
Northerns.
Important and unexpectedly pleasant circulars are issued

this week by the Mexican Light and Power, the Mexican Elec-'
trie Light, the Pachuca Light and Power, and the Mexico
Tramways companies, with reference to a plan of reorganisa-
tion between the respective companies and the bondholders.
These proposals are to be submitted for the approval of bond-
holders at meetings to be held later. Arrears of interest on
the first three named companies' bonds, it is suggested, shall
be satisfied by payments of 75 per cent, in cash on the ratifi-

cation of the agreement, while the remainder will be disbursed
by mstalmenti before July, 1923. The Tramways Company
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arrears .ire to be dealt with later on, and. meanwhile, regular
interest payments will be resumed on its .0 per cent, bonds
next September. 'ITais is better than even optimi.sm had
looked for, but, so far, it has had little quotable cflect upon
the prices of the bonds, for the simple reason that nobody
wants to sell, and prices are therefore practically nominal.
Mexican Electric Light Fives have risen to GuJ. Mexican Light
and Power Fives to 70J, and Pachuca Fives to GIJ. After
having waited so long for their interest, bondholders will feel

exceedingly gratified at the proposed arrangement, for the
most hopeful views that have prevailed hitherto were that
half the interest vv'ould be met in cash and the other half in
scrip.

Electric Constructions are sixpence better at 16s. 9d., but
]?abcock & Wilcox at '2i, ex dividend, are J lower on the week.
India-Rubber shares have eased off to IGs. 3d. showing a fall

of Is. 3d. Telegraph Constructions are hardening, together
with the prices of cable stocks, and arc now 20§. Siemens
.ire 23s. 3d. ex Is. net dividend, and the new shares are about
6d. less, continuing the cheaper of the two. County of Ix)ndon
Electric ordinary stiffened to 8, and MetropoUtan ordinary to

3i. The Metropolitan Company's debenture stock was largely
over-subscribed. Applicants for £10,000 received allotments
for jE1,000; and those who applied for anything under £400
were given £50. Evidently, however, a certain amount of
stagging occurred, for the price opened at 2J premium, and
lost the fraction later on. Rubber shares are better, on the
fact that deliveries of rubber exceeded landings last week, for
the first time in sis months. Armament and similar shares
are still inclined to be dull, in consequence of the deadlock in
the coal trade.

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies,

Dividend Price
, V May 81,
1919. 1930. 1931. Rise or fall

Brompton Ordinary 12 13 6 —
Charing CrOBS Ordinary ... 7 8 Bg —

do. do. do. 4iPref... 4) 4i 8 —
Chelsea 4 6 8J

—
City ot London 18 14 1^ —

do. do. 6 per cent. Fret... 6 6 17/- —
County of London ... . . 8 B 8 + i

do. do. 6per cent. Pref. .. 6 6 fj
Kensington Ordinary .... 7 9 4^ —
London Electric 2^3^ 1 —

do. do. 6 per cent. Pref...66 3j —
Metropolitan 6 7 8J +4

do. 4J per cent. Pref. .. 4i 4J 2}J —
8t. James' and PaU Mall . . .. 12 13 6 —
South London . .... 6 7 2^ —
South Metropolitan Pref 7 7 16/9 —
Westminster Ordinary .... 10 10 61 —

Teleoraphs and Telephones.
1918 1919

Anglo-Am. Tel. Pref 6 6 BIJ +8
do. Def 88/6 \\ 17J +lg

Chile Telephone 8 6 5f —
Cuba Sub. Ord 7 7 71 —
Eastern Extension 10 10 163 —
Eastern Tel. Ord 8 10 166? +3
Globe Tel. and T. Ord 8 10 168 +1

do. do. Pref 6 6 9J —
Great Northern Tel 82 23 36J +21
Indo-European 18 10 84 -^3"

Marconi 26 36 3i -f J
Oriental Telephone Ord 10 12 2A —
United R. Plate Tel 8 B 6} —
West India and Panama . . . . 1/3 Nil \ —
Western Telegraph 8 10 16J -f J

Home Rails.

1919 1920
Central London Ord. Assented . . 4 4 46A —
Metropolitan IJ li 26J —

do. District .. Nfl Nil 19 —
Underground Electric Ordinary . . Nil Nil 2g — }

do. do. "A" .. Nil Nil 7/- - 1/-

do. do. Income ..4 2 764 —3

PoREioN Trams, &o.

1918 1919
Anglo-Arg. Trams, First Pref. ..Nil 6* 2!,'. -I- ,'.-

do. do. 3nd Pref. .. Nil Nil 8j'
-t-

4'

do. do. B % Deb. ..6 6 64i -H
Brazil Tractions Nil Nil 86 —
British Columbia Blec. Rly. Pfce. 6 6 66 -fl

do. do. Preferred 24 6 63* —
do. do. Deferred Nil 8 61* —
do. do. Deb. .. 4i 41 694 —

Mexico Trams 5 per cent. Bonds.. Nil Nil 42 —
do. 6 per cent. Bonds. . Nil Nil 234 —

Mexican Light Common . . . . Nil Nil llj —
do. Pref Nil Nil 174 —
do. l8t Bonds . . . . NU Nil 70* —14

MANnFACTURlNO COMPANIES.

Baboook & Wilcox 16 16 2}xd —
J

British Aluminium Ord 10 10 16/3 —
British Insulated Ord 124 16 lA —
Callenders 25 15 14 —

64 Pref 64 64 17/6 —
Crompton Ord 10 10 16/3 —
Edison-Swan 10 10 H/3 —

do. do. 6 per cent. Deb. ..66 70 —
Electric Construction . . . . 10 10 16/9 -f 6d.
English Electric — B 12/- —

Do. Pref — 6 14/6 —
Gen. Elec. Pref 64 64 17/6 —

do. Ord 10 10 22/- —
Henley 86 15 IJ _

do. 44 Pref 44 44 Bi —
India-Rubber 10 10 ^-' — ^V
Met.-Viokers Prof — 8 V\% — '

Siemens Ord. 10 10 2S/3xd —
Telegraph Oon 20 20 204 -k- \

* DlTldeods paid Iree o< Income Tax,

£10
10 6 6
7 10 6

10 18

7 10

10 18

9 3 10
B 17 10
g 16 3

8 18 6
*8 16
11 17 6
7 2 10

19
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ELECTRICITY SUPPLY TARIFFS.
{Concluded

The first paper that was discussed at the Institetion of
Electrical 2!;kglneers on April 20th was abstracted in our
last issue. Mr. Beauchamp's paper is abstracted below :

—
Multi-part Tanlfs for Domestic Electricity bupply.

By J. W. BEAUCH.\iMP (Abstract).

The object of this brief paper is to di-aw attention to the
urgent necessity of accepting the principle of multi-part
charging lor electricity supply; to show that flat rates, and
min imum charges based upon them, have outlived their
usefulness, and that the progress of electricity supply has
left behmd the conditions which gave rise to certain features
of early electricity legislation, and so rendered them out-of-
date and obstructive to progress.

It IS generally accepted that the multi-part tariff in some
form IS the most promismg and equitable, and its prd^ress
has been delayed perhaps by too strong' a" desire to hx upon
a correct or und'orm tariti. rather than acceptance of the
vmderlymg principle and determination to put it into use
and allow experience to dictate the details most suitable for
each district. l<'urthermore. there has perhaps been too much
tendency to consider proposed tariffs in relation to individual
consumers, rather than in relation to groups of them.
The multi-part tariff and its calculation divides itself into

two sections, one concerning the running rate or rates per
unit for the energy supplied, which is not difficult to deter-
mme, the other concerning the fixed charges. The latter
present greater difficulties, because they must bear some
relation to standing costs incurred now, and to be incurred
later as a result of the new tariff and the extra business it

will bring; m addition, they must bear a relation to some-
thing tangible and easily understood by the consumer in
order that he may feel their equity.
Development will entail extension and must be able to

pay for it, and it is for this reason that new tariffs should
be designed to take care of the standing costs so that the
unit charge may be kept low, resulting in a distinctly drop-
ping average cost as the load factor increases. Many tariffs

have failed in their object because, whilst sound perhaps in
principle, they did not in practice offer progressive encourage-
ment to the steady introduction of more and more consuming
devices. The home supply tariff may start with quite a high
rate for normal lighting, and may secure a fair price for small
additional use in fans, kettles. &c., but should continue to
decrease through the consumption in cookers, fires, ifec. end-
ing in a minimum value which would apply to storage heaters
or other 100 per cent, load-factor uses.

Most of the two-part tarifls in use constitute a minimum
charge, the annual or quarterly amount being payable irre-
spective of the number of units used. In some systems the
fixed charge covers a certain number of units, and is so far
an agreed minimum payment; in others the fixed charge
covers no supply but only readiness to supply, or service.
This form is the best and should be developed, because

the charge is not made for any particular supply, but rather
for maintaining the connection, so disputes cannot arise
as use is restricted. On the other hand, 'the knowledge that
every unit is supplied at one or more low rates and that the
meter records only these cheap units encourages use and
reduces anxiety about waste. This is as it should be. because
the increasing use of the supply and particularly the employ-
ment of apparatus always in circuit soon Muses the average
cost of the unit to approach the running rate.

The best method of bringing home the soundness and ad-
vantages of the multi-part tariff lies in putting it forward as
an alternative to a very high flat rate, and it will be necessary
either : To secure the right to associate such tariff's with
much higher statutory maxunum rates than now possible;
or to introduce the new systems by means of very active
propaganda, and support them by hiring out many of the
appliances which the consumers will need if they are to take
the fullest advantage of such tariffs.

A request was made that the Electricity Commissioners
should have the po^er to make such tariffs compulsory iu
any district or part of a district where the suppliers desired
it, and could .show good reason for its adoption ; or failing
this that where the suppliers were willing to charge on such
a system their action should be supported by permission to
impose an alternative flat rate much higher than would other-
wise have been allowed.

Suggested Skeleton Domestic T.\mff.
Fixed Charge per Annum.—On capacity of apparatus in use

er usable (divided quarterly into equal p::_':: -' otherwise).
1. Lighting.—Up to and including 2-50 watts. £x per annum.

Above 250 watts, per complete -50 watts. i:'j-/10 per annum.
(Intermittent lighting can be excluded, or a percentage

only of installed lighting taken into account.)
2. Heating and Power.—Small appliances (sav, up to 60O

watts each, with an aggregate lunit of 2,000 watts) having
a very high " group " diversity in time and extent of use.
No fixed charge.

3. Heating and Pou'er.—Appliances as (2). above 600 watts
each and 2,000 watts aggregate. Eanges. fires, water heaters.
&c. .-Vt the rate of 3.50 watts for £j/20 per annum in steps
of 250 watts.

from page 697.)

Hunning Charge per i'nit.—X flat rate for all purposes.
tnder such a system as outhned above, the average cost

of energy would aecrease upon the addition of extra apph-
ances. •

itie introduction of electricity supply into the new housing
colonies affords a good opportunity lor experiment with multi-
part tanlfs on account of the standardised character oi the
nouses and the probable similarity of habits amongst those
who will occupy them. ihe best method is to impose
a faxed charge and provide for all supply to be recorded by
one meter for each consumer and charged at a simple flat
rate for all purposes.
The Ughtiug ousmess in connection with such property

should be regarded rather as a means than an end. and
the tariff and metering systems should permit of that pro-
gressive electrification of tne houses from which so substantial
a return is promised. For the same reasons, special treat-
ment of such installations with regard to pressure of supply is
to be deprecated, as the smallest house occupied by a family
would consume not less than 1,UU0 kWh per annum, and
should take a great deal more.
Every encouragement should be given to devices of the

beat-storage class. Ihere will no doubt b© a field for small
geysers, and the diiSculties arising from this class of apparatus
are only relative; where distribution mains are heavy they
may not be so unwelcome, and the use of very large numbers
would produce a valuable load owing to diversity in use.
but the heavy cost of internal wiring must also be against
them from the consumer's point of view.
To allow of developing the domestic load, mains must be

provided on a generous scale and can only become remunera-
tive when the load is obtained. Under present circumstances
it is not easy to obtain money for such works which, although
practically imperishable, may yet be a .source of loss for a
considerable time. As against this it must be remembered
that the cost of a mains network does not rise at the same
rate as the energy-delivering capacity provided; particularly
is this the case where road work is expensive.
One undertaking in the Midlands with a very high output

per head of population, low average price, and good financial
results, reports :

—
" The use of multi-part tariffs has greatly increased the

demand for supply and for apparatus; very few complaints
have been received, and although the accounts of this group
of consumers have increased considerably they are the most
satisfied of all the consumers. . . .

" The multi-part tariff has helped the business in small
appliances by cutting out the cost of special wiring and plugs.
At the present high lighting rates people hesitate to use irons,
Ac. on lamp circuits, and object to the cost of separate
circuits for small apparatus. The multi-part tariff has over-
come this difficulty. Tariffs of this class have come to stay."

Discussion.

The President said that Mr. Bluikie's paper covered very
wide ground from Hopkinson's original paper to the modern
idea. Upon first reading through the paper, he (the president)
was inclmed to disagree with many points as imjiossible of
attainment; later, however, he came to believe that Mr.
Blaikie's broad conclusions seemed to provide a solution of
the tariff problem. Mr. Beauchamp's paper gave some data
of great value in view of the large number of houses now
being erected. There teas a proper system of charging, and
it remained for engineers to find that way and bring it for-
ward, even if it meant special legislation.

Mr. Arthur Wright said that as a supplement to Messrs.
Blaikie's and Beauchamp's very opportune and suggestive
papers, he would like to mention <;ome conclusions he had
arrived at during the 20 years that had elapsed since he read
his paper on " The Profitable Supply of Electricity." The
following modifications and additions might be made to the
original Hopkinson proposals : (a) As it was impossible to
obtain by measurement the true demand on the supply autho-
rity of the numerous and ever-increasing small electric ap-
pliances and occasionally-used lamps in dwelHng houses, it

was necessary to adopt some demand charge based on the
number of installed lamps in the living rooms or these rooms'
cubic capacity, thus leaving out all the rest of the consuming
devices whose combined load factor and time-incidence of
their use were, m all probability, such as to entitle their
owners to the lower rates given to .small power users, (b)
All consumers were entitled to a sliding scale of rebates based
on their total annual consumption, (c) .\n adequate monthly
service charge should be imposed instead of meter rentals or
minimum number of units chargeable, (d) A power factor
clause should be insisted upon for all alternating industrial
supply based on the monthly maximum kVA demanded, and
not on the average power factor during the month. At
present there appeared to be two distinct methods of designing
tariffs. First, tbo.se based on what the market could bear,
and sectrndly, those based on a reasonable profit on the ap-
proximate cost of individual supply. While the first had the
advantage of following ordinary commercial practice, and
were easy of application, he thought the second had a much
greater chance of extending the profitable use of electricity and
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of meeting witli the support of the governing commissiona,
becau.se of theij- greater equity. Industries dealing with
more than one town, to be really efficient, must be carried

on by private enterprise and rewarded by a Bubstautial return
on the actual investment. He was convinced that salesman-
ship and exhibits had much more eiiect m getting business
than had simplicity or lowness of tariffs. The complexity
of the rates in America had not prevented electrical develop-
ment. The heavy cost of wiring and appliances to-day re-

quired skilled salesmen to obt-ain orders for a supply, and
the public who could never hope to understand the necessity
of differential rates had now the Electricity Gonomissioners
to look to for fair treatment. Unless he had misunderstood
Mr. Blaikie, the latter seemed to think that the present day
fixed costs bore a smaller proportion to the total costs than
they did in pre-war days. 'This was such a vital point in IIop-
kinson's analysis that he thought it well to point out that
in dealing with future costs it was probable that the high
rates of standing and running charges in all the usual 20 per
cent, load factor bu.sincss would be likely to continue, because
of the increase in the cost of money, equipment, taxation,
skilled labour, and the now ascertained large amount oi coal
used tor standing by ready to serve. Eunning coal and rough
labour were more likely to become cheaper in the near future
than the above standing cost items. The increased use of the
present investment was so vital and heliwd so much to lower
total charges that Mr. Wright thought some sort of rebate
on an individual's incrca.sed yearly consumption was a tariff

clause worth considering, and that a stepped discount on
quantity was the proper method of lowering the present high
charges when tiinos justified some reduction. The real test of

a tarifl''s soundness was the resulting increase of the profitable

part of the business. Office and shop window lighting would
always be unprofitable, even at present higii rates, and should
be looked upon as a price for the franchise or as a necessary
tax only to be taken on for reasons of policy. With regard
to Mr. Beauchamp's strong advocacy of an adequate service

charge, the speaker thought it should be known that at least

ten Public Service Commissions in the United States had
admitted the equity and commercial necessity for such a
charge. While on the subjecl of changes that required the
assent of the authorities, he considered it would be advisable
to obtain some relaxation of the pressure regulations, whi.ch
were evolved during the carbon lamp and cheap equipment
times, and which entailed needlessly expensive mains and
regulators, owing to the fact that tungsten lamps were almost
self-regulating.

Mr. H. W. CouzENS considered that any tariff which ap-

peared within reason would satisfy considerate consumers.
Not only were special rates reriuiied for cooking apparatus,
there was a necessity for coiisiiliiilinii lirtuccn manufacturers,
ti'aders, and station engineers mi tliat ihc ajiiiliauces should be
improved to a great extent. Keierring to a fixed charge, he
gave one or two instances where this appeared exorbitant,
although it was really a just charge. It was difficult to

explain the fixed charge to the consumer. In connection with
the development of the cooking load, Mr. Couzens said that
the Brompton & Kensington Co. now had about 500 cookers
connected to its mains, representing a load of about 2,000 kW.
The actual increase in the company's peak load, due to these
cookers, amounted to about 250 kW. The speaker said that
often charges were based on the kilowatt-capacity of the ap-

paratus installed, and cited a case where the annual charge
was £'30 per kW with a flat rate of 2d. per unit. He thought
the mains problem was not so difficult as it appeared, especially

where alternating current was used.

Mr. P. D. TccKETT said that Mr. Beauchamp's paper indi-

cated the most hopeful way out of the difficulties of the
smaller undertakings. At present thousands of consumers
were being supplieil at a loss, and thousands at a price higher
than they wished to charge them. With a contract tariff on a
sound basis, the supply undertaking would make an adequate
fixed charge and a .small unit charge. To aim at a scientific-

ally correct tariff was hopeless. The best cour.se was to induce
the Government to allow a high maximum rate, with an alter-

native multipart tariff. The expenditure of new capital in-

volved a much higher charge per kilowatt than was formerly
the case, and in increasing the fixed charge this should be
kept in mind. If the multipart tariff was to be successful, the
accessory uses of electricity must be developed. Were they
satisfied that the heating load was really better than the light-

ing load? It came on the peak and in the winter season.
Mr. F. W. Pdrse was inclined to differ from Mr. Beau-

champ. Consumers were apt to compare their bills and to

make trouble. A. simple tariff was essential. Manufacturers
ought to make heating and cooking apparatus of greater reli-

ability. Even with a multipart tariff and a single meter, a

single circuit could not be used for all purposes; the
lighting circuit should be separate from the heating and power
circuit throughout. Further, owing to the wide range of load,

a single ineter was not satisfactory, as light loads would not
be iii'iuratc'.N recorded. The cost of mains to provide for in-

crea;ri1 cniiHiinption was a serious obstacle to development.
lighting was cheap at 8d. or even Is. per kW-h, and the peak
load must bear a higher charge. Power was far preferable to

heating as a load.

Mr. E. W. Cowan dealt with fundamental principles,' distin-

guishing between cost of service on the one hand and value
of service on the other. For many years people had dealt only

with the former aspect of the question, ignoring the latter,

but that attitude of mind was not now so prevalent. The
electrical industry was endeavouring to adapt prices to market
conditions. Dr. Hopkinson never confined his attention to the
cost of service, which in any individual case could only be
approximately estimated, and should only be used as a guiding
inlluence, not as the determmmg factor. Both aspects should
be taken into account. Mr. Blaikie's proposal was open to the
charge of profiteering; no group or class should be charged at

a low rate at the expense of another, nor should consumers be
taxed for the benefit of non-consumers. All businesses must
necessarily include items which appeared to show a loss, and
price-making could not be treated as an exact science.

Mr. MiNTON said Mr. Blaikie's (i-day group could be called

the one-meter group, and the 7-day group the hundred-meter
group. With regard to bulk supply, a meter accuracy clause

should appear in the agreement—it was a very important
matter when dealing with energy in large blocks.

At the resumed discussion on May uth, Mr. J. E. Blaikik
said that in accordance with the desire expressed by Mr.
Wright, he would display two charts. One showed the rela-

tionship existing between the number of units generated and
the number of tons of coal consumed; this showed a serious

increase for the years 1917 and 1918, and this was, in a great

measure, attributable to the seven-day group. The other

showed the reconstitution of coal bills, and proved that the

figures obtained came very near to the actual figures.

Mr. Beauchamp, showing some diagrams prepared by Lieut.

-

Col. W. A. V'iGNOLEs, said that the experience gained at

Grimsby proved the unit of electricity to be an unsatisfactory

basis of charging for lighting. As stated previously, the

first chart showed that until a consumer took 100 units he
was unremunerative, and 9 per cent, of the Grimsby con-

.sumers did not use 100 units. The second diagram show-ed

the cost per unit in relation to the maximum demand. This
brought out the impossibility of fixing a flat rate fair to all

classes of consumers.
Mr. A. N. Eye said he was pleased with Mr. Beauchamp's

paper. His company had adopted a two-part tariff, and
it soon became so popular that it represented 50 per cent,

of their revenue. The two-part tariff, however, was now
dying out, probably because of the insufficiency of maximum
charges. The company had had to force up minimum charges
by 100 per cent., which penalised the smaller consumers. The
improved eflieiency of lighting had caused a large falling off

in load. Mr. Rye mentioned that 12 cases, which in 1905

required 10.000 units, had only taken 5,000 units in 1920. In
spite of the doubled prices the revenue was, therefore, prac-

tically the same.
Mr. W. A. GiLLOTT said that only by close attention to

characteristics of the load on particular systems could a

satisfactory tariff be arranged. A tariff', to succeed, must be
competitive and easy to understand. In Kewcastle many
systems of charging had been devised, and this enabled the

suppliers to differentiate to a large extent between different

classes of consumers. It was best to make a fixed charge

having some relation to the actual consumption of the con-

sumer ; any fixed charge should be such that a consumer could

understand its connection with his own installation. This

fixed charge would be dependent on local conditions. Mr.
Beauchamp had suggested a separate fixed charge for lighting

and for each appliance. 'The speaker did not agree N\ith this,

as the general diversity factor permitted an average fixed

charge to be made reasonably. Mr. Gillott said that it had
been observed in Newcastle, where there was a very heavy
cooking load, that this just filled up the valleys in the load

curve which occurred when the works shut down during the

dinner hour. In conclusion, he would state that there was
no doubt that the domestic load was the load of the future.

Mr. W. R. Cooper considered that the provision of elec-

tricity for water heating should be made as a matter of

expediency, not of revenue, as this would be a great adver-

tisement for electricity. This could be done on a two-part

tariff if the running charge was low enough. He did not

feel convinced by Mr. Beauchamp's paper. Tariffs should be

sound and not merely convenient. Tlie principles propounded
by Hopkinson were still sound, although necessary adjust-

ments due to progress would have to be made from time to

time. Mr. Blaikie would favour the six-day consumer, but

surely he used just as much station plant, although, no doubt,

there would be a saving on his mains. No provision was
made for a six-day consumer running two shifts. The seven-

day loads were generally very desirable ones, including, as

they did. tramways, public lighting, cooking, &c. Tlie speaker

criticised Mv. Blaikie's use of .simultaneous equations in the

allocation of coal and fixed charges. He pointed out that to

give satisfactory results the x and y would have to remain

the same from year to year. Mr. Cooper showed slides giving

the Klingenberg daily characteristics of a power station with

one and more sets running. In the curves thousands of

pounds of coal were plotted against hundreds of kW-hours
produced.
Mr. J. E. DiOK said that the fixing of tariffs was a question

of costs, and the problem of charging for electricity had its

analogies in many other industries. It used to be considered

adequate to call fixed charges the same as capital charges.

But fixed charges contained so many different items. Under
the old systems of works costing it was considered sufficient

to take overhead charges and add them as a percentage to
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the prime cost. It had been found necessary, ho'^^ever, to

spht these up according to the various jobs. Uue job might
require the running of a heavy macliine for a short time and
another a lighter machine for a longer time. Then there

were indirect labour, rent, rates, and taxes to be taken into

account. He considered Mr. Blaikie's six and seven-day prin-

ciple quite sound, although the accuracy of the simultaneous-
equation method might be doubted. He pi'aised the apportion-

ment of charges adopted. The speaker pointed out that the

cost of labour, coal, &c., was a function of the currency, and
when this became normal prices would reach their proper
level. Mr. Beauchamp was conscious of the danger of a sud-

denly increased lighting load rendering the fixed charges
inadequate. The existing cables would no doubt be able to

carry all that was required of them for the present, but in

the event of an increase due to a popular tariff many additions

would have to be made to the networks. He suggested that

the constant current-density principle should be applied in

certain cases instead of the constant-pressure system. The
obtuseness of consumers in failing to understand the method
of charging was often quite wilful.

Mr. \V. L. M.4DGEN, speaking from the commercial point of

view, said that in some districts the number of possible con-

sumers had been connected, and therefore the nunaber of

outside people w'bo could be induced to take electricity was
small. The introduction of a satisfactory differential tariff

would no doubt cause the existing consumers to increase their

load. The Electricity Commissioners had been asked to insert

a clause permitting two-part charges in the No. '2 Electricity

(Supply) Bill which was now pending, and which he (Mr.
Madgen) hoped would continue to " pend." There was a
tendency on the part of mains engineers to connect up any
sort of consumer—large or small—indiscriminately, and many
of these were unremunerative. Lighting consumption had
been severely reduced by the daylight saving scheme, early

closing, and the growing efiiciency of the electric lamp. He
had been assured that German and Austrian scientists had
been working very hard during the war, and that a J-watt
lamp was on the horizon. Before that happened they must
have a two-part tariff system.
Mr. J. C. Elvy remarked upon the fact that meter manu-

facturers had been silent in the discussion. The condition

of meters was a vital factor in the collection of revenue. A
meter that was fast or slow would result in a loss to either

the consumer or the supply undertaking. He spoke of an
undertaking where half a dozen or more different rates were
in force, each requiring a separate meter, and he wondered
if the cost of maintenance was worth it. To permit lower
charges the cost of installation would have to be lowered.

Mr. H. M. S.-vYERS objected to clas,sing traction supply with
that of seven-day consumers. He noticed that Mr. Blaikie

had given a curiously high coal consumption for the no-load

period; his own investigations had produced a result which
was materially different from that obtained by the author.

The method of using simultaneous equations had not been
fully explained in the paper, and, therefore, it could not be
properly criticised. He asked Mr. Beauchamp if it was any
good discussing the value of various tariffs when a tariff could

only be enforced by means of a monopoly, which was not a

desu'able procedure. It was not possible to obtain even a
regulated monopoly neither was it possible to evolve any
suitable tariff if it was not based on costs. The domestic
tariff problem was a difficult one. but there were other diffi-

culties such as those of the costs of apparatus and installation.

They should follow the example set by the gas companies and
make the charges for rental of apparatus take the place of

the fiyed charges.

Mr. W. B. WOODHOUSE explained that they sold only one
article, but they were obliged to stock electricity for all pur-

poses and, therefore, they should be allowed to charge for

doing so. Alternatively they should be given some sort of

relief; either they should be able to refuse to supply unprofit-

able customers, or charge them. In some areas served by
small stations even a charge of '2s. per unit would not pay,

a fact which had to be faced. They must divide their custo-

mers into classes, and be prepared to vary the profit they
were to realise from each class. Unless they could find the
capital required for development the expansion of the domestic
supply, w'hich they were all discussing, would not take place.

Mr. W. E. L. Phillips thought that the principle advocated
in Mr. Blaikie's paper was sound; it was not a matter of

dividing into six or seven-day consumers, hut of some form
of grouping, and that should be encouraged. It was evident
that current tariffs were quite out of date, and the sooner
that subject was settled the better.

Mr. RiTTEE was also of the opinion that all evidence pointed
to the present tariffs being quite unsuitable. He thoucht
that there must be something wrong with the figures in Mr.
Blaikie's revenue sheet for 1915-16.

The President (Mr. LI. B. Atkin.son) pointed out that the
discu.ssinn had shown a more or less general desire for some
form of two-pnrt tariff; (he question, however, w^as : How
were they to enforce it? When the matter was brought before
the Electricity Onmmissioners they were received with cour-
tesy and fair words, but unfortunately nothing further was
done. He, nevertheless, was quite sure that the Commissioners
realised the position they were in just as well as they did,
but they were bound by circumstanccB, political ones, over
which they had no control.

Mr. J. R. Blaikie, in briefly replying to the discussion,
referred to the criticism of his u.se of simultaneous equations,
and reminded the meeting that he had dealt with that matter'
very cautiously in his paper.
Mr. J. \V. Be.^uchamp, also in reply, said there was no

reason why a number of supply undertakings should not put
multi-part tariffs into use immediately. Several such tariffs

already existed, but had been allowed to languish as a result
of the price increases introduced. It was not reasonable to
suggest that they should sell energy at a price less than the
highest they could get from the buyer. The real problem,
however, was the distribution system. If the development
of the domestic load came about to the extent that they
expected they would have to deal with some gigantic dis-

tribution networks.

JOINT ELECTRICITY AUTHORITIES.

The West Riding Inquiry.

{Continued from jiage 099.)

Continuing the examination of Mr. Arthur Collins, city
treasurer of Birmingham, as a financial expert, on behah
of the Leeds scheme. Sir Harry Haward suggested
that in order to obtain a proper view of the position
of the Joint Authority, with which the Commission
was primarily concerned rather than with the existing
stations, the financial tables ought to be spht up, differen-
tiating the figures as to the new Joint Authority from
the general figures. The tables were on a paper scheme and
not m correspondence with actual facts which would result
from the Leeds scheme, which showed that in 19'25 the working
costs of the new capital station would be O.GiSd., and the
capital charge would be O.o'iod. The cost of supplying energy
from the new station of the Joint' Authority would be 1.19d.",

and Leeds Corporation supplying from its own undertakmg,
stated in column D of the table, would have working expenses
of 0.768d.—Witness suggested that the average figure must be
taken. Sir Harry said he was taking the existing station.
Taking it at U.T'iTd., that included, he presumed, the new
station at Leeds, and the capital charges would be 0.69'2d.,
giving a total of 1.419d. for Leeds. Was not that the proper
comparison?—Witness agreed, taking that test; taking an
average price from the new station, plus the local charges on
existing stations, he thought it would be dangerous to take
that figure, because it assumed that the price at which Leeds
would get energy from the Joint Authority would be an
average price, whereas it would depend on the kW taken,
and that might not be an average price. On the whole, he
had concluded it would be safer to take the average throughout.
Until they knew the demand it was difficult to take the table
figures as an average price. He agreed with Sir Harry that
the question of iMuce to be charged had not actually been
raised, but it was a material point. Leeds, he continued, took
the view-, in the matter of capital outlay, that this was
exactly the type of case in which the Commissioners might be
asked to exercise their power to recommend the Ministry to
finance this scheme in its early stages. Whereas promoters
of electricity schemes generally started out with the idea that
Joint Authorities should buy out the undertakings in their
areas, the conclusion had now been come to generally that
there were certain limits beyond which it was dangerous to
go. Very old stations, likely soon to be discarded, should not
be saddled on the new authorities. Where the authority
could sell energy to an old undertaking at such a price that the
old undertaking could not compete with it, the old local under-
taking should remain at the cost of the local area. The tempta-
tion would be open to owners of the old plant to change from
generators to distributors if they had bulk supply at an equal
charge. It was difficult to draw a line as to w-hich stations
should be taken over, particularly where stations had to be
kept as a stand-by for the common good. He expressed no
technical opinion, but the Joint .-Vuthority would be well
advised financially to keep clear of purchasing an undertaking
which was working efficiently under existing pow-ers, at any
rate until it was thoroughly well estabhshedl The Yorkshii'e
Power Co. covered an area beyond the .'Vire and Calder district,

and if the compiiny were to be bought out in respect of the
part within the district there would be a substantial claim for
severance which would involve heavy capital on which there
would be no direct benefit. In the course of less than 4'2 years
it was possible, as was being shown by Loudon companies, for
the company so to readjust its conditions as materially to
reduce the amount of sel'erance claim. The delay would make
it possible for the company to work out the money involved
in the undertaking. He did not think the Conference scheme,
depending so greatly on acquisition of the company, could be
carried out except by kct of Parliament.
The Chairman : Or by agreement.—Quite; but I should not

expect the company would be willing sellers except at a price
which it would not pay the Joint Authority to give.

Witness then went on to explain the capital involved in
the I.eeds scheme, and remarked that one had to consider
how that capital was to be provided having regard to the many
local requirements of the various local authorities claimmg the
u.se of their available capital. Even if the Bill passed, he
was afraid there would be difficulty in measuring the credit
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of the prospective Joint Authority. It was more difficult to

raise capital in the money market lor a body comprising varioiiB

authorities than for a body comprisint; a primary authority
The prospectus could do little more than intimate a ro.sy future
and rather intangible assets. I'robably it would get the money,
but it would be at a price which would defeat the oliject of

the cheapest possible electrical supply, liis own experience
indicated that the money market would favour a comoination
of local authorities and companies rather than of local authori-
ties alone, the view being ttiat companies were accustomed to
the market, and that would bring the iirospectus to the notice
of a wider sphere of investors. .Joint Authorities would be
well advised to keep out of the money market at present. The
second course would be for local authorities to secure the money
amongst themselves, but when faced with shortage for their
own various local purposes there would not be marked en-
thusiasm to provide their local ijuutas, and the burden in the
main would probably fall on the live l)igger towns. They might
be sufficiently pubiic-spirited to lind the money, but when
they had got their original flotation, the second and third calls

might lead to unfortunate conseciuences in one or two bigger
towns having to find the money alone at the finish. With
regard to repayment of the advance suggested in clause 48
of the Leeds scheme, witness asked for the insertion of the
words " within such periods as are ordinarily regarded for
repayments of loans for the various purposes of an electricity
undertaking." He asked the Commissioners to consider making
this advance exactly in the manner of advances by the Public
Works Loan Commissioners. The worst stile in the L«eds
scheme was the provision of the first instalment, after which
there would be tangible assets.

Leeds had taken the only logical course. The basis on which
electricity could be supplied to any authority in the area
depended on natural advantages at the point of production
as- much as on anything, and with a number of sites avail-
able the claims of the Power Co. mufit be considered. Local
authorities were more deeply concerned in distribution than
in generation, and if the l^ower Co. would supply in bulk
and provide the capital itself, the local authorities would
be well advLsed to take electricity from it unless they had such
natural advantages them.selves that they could produce more
cheaply, which was not so in this case. The Leeds scheme
was the best possible compromise.
Mr. Miller, cross-examining Mr. Collins, drew witness's

attention to figures showing, as against Mr. Collins's con-
tentions as to comparative coal costs between Leeds and
Bradford, that in the years 1917-18-19, the Bradford costs
were less than those of Leeds. With regard to finance,
witness agreed that if the local authorities could get over
the difficulty of having to pledge the rates as security they
might be in a better position in the money market, but the
companies, in issuing a prosijectus. could say :

" We have
a running station and its revenues," whereas the Joint
Authority would have nothing but a station in embryo, unless
it offered its rates as security. He was afraid some of the
smaller authorities in the Conference scheme would not
stand the test. He agreed that the electrical prospects of
the area were excellent for a flotafidn- -indlnilily second only
to London—but in any district wluiv tli. i.' was a vigorous
gas undertaking there was a limit bcxdinl wlmli the price of
electricity could not go, whatever the need, and it had to be
remembered that the cost of building a new station now
was three times the pre-war cost, and the interest on capital
was twice that of pre-war times, so that the annual cost of
the new .station would be about six times that of pre-war.

In answer to Mr. J. A. Greene (for the West Riding County
Councils' Association, comprising 81 urban districts and 13
rural districts not members of the Conference), witness saw
no justification for the rates of those districts lieing pledged
as .security for any part of the proposed undertaking. He
agreed that these councils were justified in being distributors
but not generators. The present was a bad time to spend
capital, and postponement might be advisable. As to co-or-
dination without buying out the company, at one time Leeds
had contemplated interlinking without the capital station, but
the prospective demands indicated the coming need for such
a station. A linking-up scheme would require more capital
at present than the Leeds scheme, and linking-up would not
serve very long or lead to much conservation of capital ex-
penditure. He admitted that linking-up had much to com-
mend it even now, and that councils would be more disposed
to raise money for something of their own and linking-up
than for either the Leeds or Conference scheme. Nobody
could estimate with certainty the future demand, owing to
the state of general commerce, but as things stood he favoured
the Leeds scheme as being the most conservative estimate.
In response to pressure by Sir Harry Haw-ard as to the absence
of provision for even a temporary deficiency in funds in the
Leeds scheme, witness said such deficiency was meant to be
carried forward until the time when growing business would
pay it off. If the scheme failed to survive the test of avoiding
rate aid from anybody, the Leeds Corporation would be well
advi.sed to drop it. They had not been asked to consider
providing a clause under which a deficit might be a call upon
the revenues of undertakings taking electricity, but personally
he saw no objection to it provided that the price paid for the
energy was not so hopeless as to make the thing provocative.
The idea was that the deficiency, if any. should be capitalised

for the time being and covered by the Ministry's advance.

Sir Harry said he did not consider that clause covered the
point.—Mr. Colhns, in answer to further questions, did not
think l^eds would be prepared to proceed with its scheme
on so low an advance as five years' period- As to the ability

of the authorities to borrow the several millions involved, the
sccTct of the whole thing was how far they would pledge
their rates. Private enterprise alone might not get the money
at less than 7i per cent., private enterprise supported by local

authorities without pledging rates at Oi per cent., and if the
rates were pledged the money might be obtained so low as

5i per cent.

Mr. WooLL intimated that his case for Leeds was closed.

The CoNFEitENCE Case.

Shortly before the adjournment Mr. A. T. Miller, K.C,
opened the case for the Bradford Conference scheme, which
was resumed on Saturday morning. Mr. Miller said he recog-

ni.sed, as Mr. Wooll hud mentioned, that agreement was really

an essential of any prosier and satisfactory future development
in the area, but he by no means started with any feeling that

agreement was not to be hoped for in favour of the most
business-like and most profitable scheme for the district. Look-
ing broadly at the present position in the West Hiding, it

was a problem differing essentially from those which had
had to be solved in West Lancashire and North Wales and
Chester. In all the cases the existence of a power company
had had to be faced, and in the West Riding there was a
large development of local-authority production of electricity.

There were eight distinct methods of supply in the district

at present, all intermixed and all within the I'ower Co.'s area.

Furthermore, the Power Co. itself extended its operations on
the north along a fringe of districts beyond the /Vire and
Calder District area. In that area there were districts taking
entire supply and distribution from the company ; other dis-

tricts took only bulk supply and did their own distribution
;

there were districts for which provisional orders had been
obtained which were, not yet operative; districts depend-
ing wholly on their own generated current; others
upon energy supphed by authorities other than the

company ; districts taking bulk supply from borough autho-
rities and doing their own distribution ; others taking part of

their supply from the company in bulk and part from neigh-

bouring borough authorities and doing their own- distribution;

and others which had not yet any system at all. He desired

to emphasise the extreme complication of the position. There
was a rich industrial area, providing a most important field

for development; a district in which many active municipali-

ties h.ad their own electrical developments and .vhich had had
the advantage of the Yorkshire Power Co.'s operations in the

past. All this compUcation led up to a position which was
just that condition of affairs which the Electricity Act of 1919
was intended to enable the Commissioners to unravel, of course
with the agreement of those interested. The three solutions

before the inquiry appeared to hmi to be arranged somewhat
in a rising scale of evolution. They started with the Power
Co., which had proposals which seemed to be a sort of policy

of despair. It wanted to be left to develop in its own way,
and the most it could suggest was interlinking. Leeds pro-

posed a Joint Authority to leave the Power Co. at any rate

for the present ; and the Conference scheme was for entire

public ownership and control of the generating stations and
main transmission lines throughout the district. The three

proposals seemed to represent stages of the rising appreciation

of the intentions of the Act.

Mr. Miller then dealt w-ith the broad principles of the

Conference scheme and the manner in which it came into

being. He claimed that the Conference body was actually the

direct descendant of the original conference called by Leeds
on publication of the formal notice of the provisional deter-

mination of the area by the Commissioners, and that it was
the Leeds authority which had fallen away some six months
after the first conference. He suggested that the letter iii

which Mr. Heft'ord. the Leeds engineer, intimated the Leeds
differences with the other bodies in the conference, indicated

that he was willing to work in harmony with the other authori-

ties so far as possible, and .seemed as though he might be pre-

pared to modify his views. In August last the Bradford town
clerk, on behalf of the Conference, reported to the Yorkshire
Electric Power Co. the decision of the conference in favour

of a Joint Authority comprising only elected representatives

of the people, and asking w-hether the company would be pre-

pared to offer terms for the transfer of its undertaking. The
company replied, not unnaturally perhaps, that it was not

prepared to oft'er to sell out to an authority which did not yet

exist, and whose constitution had not been settled. Mr. Miller

contended that the tone of its letter indicated that it had not

given a final and definite refusal to negotiate at any future

time. In fact, it seemed to leave the way for negotiations

open, thereby indicating that it had in mind the interests of

the community at large. That gave him reason to hope that

should the Commissioners direct that the interests of the public

could best be served by public control, the company would
be jirepared to consider transfer of its private undertaking on
proper and reasonable terms.

Though Mr. C. N. Hefford had had to leave the Conference
engineers owing to the views of Leeds, he had given great help

up to that time, and had continued to furnish any information
required. The Conference engineers appreciated his co-opera-

tion. PrcK-eeding with the history of the drafting of the Con-

i
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ference scheme and engineers' report, counsel said the original

Conference Committee had invited the co-operation of local

authorities which were distributors only, as well as those which
ultl- generaturs, and had secured support from some of them.
He called attention to the comparative weight of electrical

output by the authorities supporting the Conference scheme,
as against that of the other sides to the inquiry. During the

year ending March, lyiiO, Leeds had generated, roughly.

V6,5U0,UOa units, the power company 5U.(.KJO,0(.)U units, and
the local authorities which had passed dehnite resolu-

tions in support of the scheme some l'.i(J,OUO,000 units,

or about 4b per cent, of the whole output. These autho-

rities had an e.\i)erience averaging since IsiJT, as against the

Power Co.'s commencement only in 1904, and therefore not
only had they the largest stake m the area, but also a record

of achievement which augured well for pubhc control in the

future. The facts showed how strongly was the principle of

pubhc control held in the area. Any objection of the company
to transfer was met by the proposal that the entire undertak-
ing, including part outside the .\ire and Calder area, should
be bought, at a fair and full i^rice by agreement, or. failing

agreement, under the Arbitration Act.

Questions w-ere raised by the Commissioners as to what was
to happen to the portion of the company's undertaking outside

of the Au'6 and Calder area, it the Joint Authority took the
whole undertaking.—Mr. Miller held that though the situation

depended on the passing of the Xo. 2 Bill, adjustments, and the
settlement of the North-East Midlands District Joint Authority,

the general policy of the Authority in the latter district in-

dicated the probability that arrangements could be made for

that .\uthonty to take over the parts outside of the Aire and
Calder district. This should not be a matter of difficulty, as

there were no big generating stations in that outer portion.

He agreed with Sir Harry Haward that the point was ultra

vires except by consent, and said the scheme was not put for-

ward with a view- to asking for compulsion on the company

;

they wanted agreement, and every generating authority m the
area, except Leeds, supported the scheme. Counsel contended
that there were no special circumstances in the area which
justified departure from the general rule, established by the

opinion of the national coal conservation and electricity supply
committees, that public control of generation and main ti-ans-

mission was desirable in the national interests. The Confer-
ence took the view that this principle was the best from the
business point of view, the engineering point of view, ana the

point of view of development.
Dealing with the estimate of capital expenditure under the

scheme, Mr. Miller called attention to a correction in the
column of working capital brought forward in 1931 in the

financial tables. The figure should be £'260.000 instead of

£170,000, thus altering the total to £8,983,994.

Sir John Snell suggestec! that the key to the whole scheme
was missing—the actual capital commitment involved in the

acquisition of the Power Co.'s undertaking. This was neces-

sarily an unknown figure.—Mr. Miller admitted that, but
said the Conference was confident on its figures, which had
been accepted, that by the saving gained from co-ordination

a cheap and good electricity supply could be secured and
would leave a margin of profit which would -meet the charges
on the capital outlay. Excluding the sum necessary to buy
out the Power Co.. the figures of the Conference scheme
showed a greater saving than either the Leeds scheme or the
linking-up proposal. With reference to the proposed pur-

chase, counsel said the Conference had taken as a basis a

price of supply of Id. per unit at the busbars at centres and
sub-centres for high-pressure untran.^fornied energy. There
would be some little addition for subsidiary distribution to

get at the actual price, but taking the Id. as the estimated
outlay, the working costs, excluding charges on the purchase
price of the acquisition and the cost of autht)ri.sed extensions
by the company, left a surplus in the year 1926 of £'280,170.

which the promoters regarded as more than sufficient to

meet the purcha.se charges, the latter being ba.sed on the

capital of the company at the year ending December, 1920.

In 1925 the Conference scheme showed a surplus, on Id.

price, after paying capital charges on the estimated purchase
price, of £.51,370, as against the Leeds tables showmg a
deficit, at Id., of £603,930, and he believed Leeds proposed a

higher price in order to meet the difference. He admitted
that the figures were largely problematical, in view of the
unknown expenditure on purchase. Concluding his opening
of the Conference case. Sir. Miller drew attention to the
technical differences between the Leeds and Conference
schemes, particularly as to sites and times of erection of the
new stations. The Conference regarded the proposed Leeds
site as totally inadequate. The Conference scheme achieved
a .substantial estimated saving of coal by centralisation and
the finance officers of all the authorities in the scheme had
approved the financial clauses of the general provisions of
the scheme.

Sir Harrv H.^warp asked whether the principle of public
control meant total exclusion of any representative of an
electrical company, or would be .satisfied with a controlhng
majority of elected public representatives.—Counsel said he
felt that the clause as drawn up did not go so far as "total
exclusion. Any companies in the area were, of course, autho-
rised undertakers.
The inquiry was then adjourned until Monday. Mav 23rd.

{To be coniinued.)

The Lower Stvern Electricity District.

JoujT Authority Scheme Abandoned.

.\ RESOLDTION that vs as passed unanimously at a meeting of

the Organising Committee (of which Mr. H. Faraday Proctor,
engineer and manager of the Bristol Corporation Electricity

Department, is chairman) on February 3rd, 1921, stated that
the Committee, w-hilst still desirous of proceeding with the
scheme to set up a Joint Authority for the district, having
regard to the almost insui^erable difficulties of conforming
to the requirements of the Commissioners (bearing in mind
the limitations of the probable electrical requirements of

various portions of the district) especially in relation to the
impossibdity of restricting representation to those who are
willing to assume financial responsibility ; and the necessity
for the presentation of an engineering scheme of develop-
ment emoodying an undertaking that portions of such a
scheme shall be can'ied out by dates to be determined, was
of the opinion that it was unable to Droceed with the scheme
submitted so as to present it in accordance with the requii'e-

ments before referred to.

Mr. Proctor explains that the sending out of the following
information (which we received on May 26th) has been de-
layed, at the request of the Electricity Commissioners, to
enable further endeavours to be made to secure such assurances
from the Forest of Dean Colliery Owners' Association as
would enable the scheme to be proceeded with on the original
basis. The Association not being in a position to give the
required assurances, it has been determined that no further
action be now taken. 'He comments as follows, inter alia,

upon the present position :
—

The Organising Committee has always been of opinion that
the district (with the exception of one portion specially dealt
with) does not present features showing that a scheme of

centralisation would result in very decided financial advan-
tages in the near future. Practically the whole of the district

is agricultural, there being few areas in which an industrial
load or other substantial demand would arise ; therefore, the
most desirable cour.se to be pursued in connection with the
district, is to leave the engineering proposals for reorganisa-
tion in abeyance until the organisation for controlling supply
and other matters is set up.
Since a complete scheme could not be adopted at present,

as essential financial clauses are generally considered to be
ultra vires, the inquiry * was deemed to be of an interim
character.

The Organising Committee did not, therefore, deem it

necessary to engage counsel, and the Commissioners were so
advised on December 17th. 1920. Additional information was
furnished to the Commissioners at their desire subsequent
to the submission of the scheme. The Commission, on Decem-
ber 1st, 1920, stated :

" You are correct in assuming that it

is only the ' scheme ' which need be available on apphcation
and not the additional technical information furnished by
you in subsequent memoranda." But on the morning of the
inquiry surprise was expressed that counsel had not been
engaged, and that the " additional technical information

"

had not been circulated to all parties.

Mr. Proctor has good reason to believe that, unless financial
• responsibility is im!X)sed upon all authorities and bodies re-
presented on the Joint Electricity Authority, authorities of
importance will decline to assume such responsibility, and it

appears likely that as a result voluntary financial responsibility
will disappear altogether. The chief object in requiring finan-
cial responsibility to be assumed pro rata with voting power,
is to secure cheap money by giving the best security. If

this is, as indicated above, impossible, an increase of not less

than, say, 3 per cent, should be allowed for in the rate of
interest on capital. Opinions have been expressed that the
additional rate should be 4 or 5 per cent., and that money
would not be forthcoming at any price.

The power to require " standardisation of systems " rests
entirely with the Commissioners. The Joint Electricity Autho-
rity can only act by agreement or through the Commissioners
as regards " methods of charge to consumers." If this re-
ference is restricted to the charges to be made by authorised
distributors as distinct from those to be made by the Joint
Electricity Authority, the matter would not appear to be
under the control of the .Joint Electricity Authority. In
Mr. Proctor's opinion no authori.sed undertaker or other con-
sumer should be placed in either a better or worse position,
as regards the price at which he is supplied, on account of
the position selected for the location of any generating sta-
tion, but a difference is justified according to the locahtv in
which the supply is required as affected by other considera-
tions, such as the total demand in the Incahty, the nature and
density of the demand, and other considerations which might
have affected the price of supply furnished from anv other
source than the Joint Electricity .Authority. Thus, a demand
arising in or near a purely rural area .should be furnished
on less favourable terms than a corresponding demand in
or near an industrial area. This principle daes not appear
to be followed in the schemes put forward in respect of the
Chester or the Mersey Districts wherein a uniform standard
is advocated.
The Organi.sing Committee decided that it was inadvisable

to put forward engineering proposals other than those con-
nected with the interim works to be carried out by the

• Elec. Rev., Jan. 14th, 1921, p. 53.
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Minister of Transport for the furnishing of a supply to the
Forest of Dean with transmission lines extending in the
direction of Gloucester. The Commissioners, however,
pressed for the submission of a scheme for connecting up
Bristol, ]:Jath, and Wiltsliire towns, and Mr. Pioctor informed
the Electricity Commissioners, " I purposely refrained from
deahng with the supply of considerable portions of the district

on the lines of any centralised scheme, and particularly the
district of Bath and other places beyond, as I have felt that
there is very little that can be put forward in support of
the same at the present time." However, on November 2'2nd,

1920, " additional information " was prepared, embracing
detailed estimates dealing with capital and revenue, also

tables of statistics and diagrams. &c. For a bulk supply to
be given at Bristol, Bath. Bradford-on-Avon, Melksham, 'iVow-
bridge, IVome, Eadstock, and Pcn.sford, the financial results
ascertained show that no case can be made showing economies
resulting from this section of the scheme (on the estimates
of demand submitted), if an additional 3 per cent, be added
to the annual charges on capital account due to the absence
of the backing of the rates of local authorities.

If Bristol is considered separately, the result is not only
a disappearance of tho .saving, but the creation of a direct
loss, for instead of e.xtending its existing generating station,
Bristol would construct a new generating station, on the lines

of the propo.?od capital station, to furnish its additional re-

quirements. Mr. Proctor's figures suffice to indicate the
attitude of the Organising Committee in not committing itself

to any definite engineering programme, and indicate the
probability that local authorities and tithers would decline to
do so.

The Organising Committee much regrets that it is still of

opinion, after having made further investigations, that it is

unable to proceed with the scheme, .so far as it relates to the
supply of electricity, so as to present it in any ditl'erent form
from that in which it was originally deposited, but it is

prepared to proceed with the original scheme on receiving
satisfactory assurances from the coal owners in the Forest
of Dean, which assurances it has not yet been able to obtain.

The results have throughout confirmed the views consistently
held by the Committee tliat, apart from the northern section

of the district (embracing the Forest of Dean, Stroud Valleys.

Gloucester, and Cheltenham), whilst certain advantages might
accrue from the formation of an organisation to " father

"

development within the area, with power to carry out de-
velopments as and when commercially practicable, if such is

not permissible, no alternative can be suggested on a sound
commercial basis at the present time.

THE PRESENT ECONOMIC POSITION OF THE
ENGINEERING AND ALLIED INDUSTRIES.

(6(i« iuiled/nim juir/e 695).

A SW.NDEB ON THE BnlTISH WORKMAN.

It is to be regretted that, in the persistent desire to " create
atmosphere " and to put the fear of starvation into the work-
men's minds, the employers' pamphleteer docs not refrain from
libelling the British engineer. " The great misfortune," we
are told, " is that, at present, for a variety of reasons, the pro-

ductivity of British labour is
"—not merely " below its pre-

war standard," which might be arguable and explicable, but
also " below that of workmen in competing countries'." Not
the slightest evidence is adduced for this astounding libel on
his fellow-countrymen. What can the writer mean? Pro-
bably all that he meant to express was that the British work-
man does not work continuously at as high speed as the em-
ployer thinks that he ought to do—to put it bluntly, that on
time rates he does not give piecework intensity. This, let it

be clearly understood, no workman ever contracts to do. But
this misconception does not excuse the libel. Does the
pamphleteer seriously contend that the average fitter or

erector, turner, or toolmaker in Great Britain is less skilled

than the Belgian or the German fitter or erector, turner, or

toolmaker, or that, taking the year round, he produces less in

quality and quantity'? In which case, we would ask, why are
British mechanics asked for by employers in other countries?
and why are they constantly being tempted to go abroad to

take situations at much more than the earnings of the local

engineers? Even in the United States the British engineer is

in demand. It used to be said that foreign mechanics worked
longer hours than British. This, however, whatever it was
worth, has ceased to be true. The eight-hour day has become
practically universal. It may quite well be true that, on a
repetition job, with foolproof machines, a far greater quantita-
tive output may be got out of some Continental operatives, as
was found when the Belgians were in this country. But the
fact that no employer having engineering work of first-rate

quality to do ever engages a foreign workman when he can
get an Enpli.sh or Scottish engineer, with all his faults, indi-

cates how little ground there is for this careless slander.

Wages and the Cost of Living.

The pamnhlet states (pp. 22-3), actually enough, the ris« in

the cost of living, and the extent to which it has begun to

decline. But again, the attempt is to " create atmosphere." It
is predicted that the cost will rapidly fall—it is suggested to no
more than 66 per cent. " above the pre-war level," a fall which
any " dcclme m wage rates will accelerate." Now, if we take
the money earnings of all grade of engineers as being uou
(.\pril, I'jiil) at somewhere between 100 and 150 per cent,
above pre-war level, the suggestion that we can confidently
expect the cost of living to be, very shortly, no more than
66 per cent, above the pre-war level, means, once more, an
in.smuation closely resembling the one that wages are to he
halved^ which is almost exactly what the South Wales miners
are bemg told ! . . . .

The E.M'Ort Trade.

Something like half the engineering industry works for
export. 'vVhy is the foreign demand for engineering products
so slack? Let us take the countries one by one.
To Kussia v\e used, before the war, to sell some millions of

pounds' worth of engineering products, an amount which at
present prices would be at least double. Kussia to-day is

hungering for locomotive engines, for electrical plant, for agri-
cultural implements, for machine tools, for motor-car com-
ponents, for textile machinery, and, in fact, for nearly every
kind of mechanical appliances. Surely the employers will not
contend that any appreciable reduction of price would make
any dilference in this case? So urgently does Russia (which
is badly oft enough owing partly to our continued blockade)
need these things, that the Soviet Government is prepared to

buy them for gold and platinum paid down on shipment. For
more than two years the British Government (which nearly
all the engineering employers voted for, and still support in

office) has actually forbidden this profitable trade, which would
have kept thousands of British workmen in employment, and
would now find them work for years to come. Even now
obstacles are put in the way, legal proceedings are threatened,
and trade with Russia is still a " wash-out."
To Germany we used also to sell ahnually millions of pounds'

worth of engineering products, worth at pi'esent British pri-^es

at least double, and in German currency 24 times that sum.
Is it suggested that it is the high prices quoted by the British
engineering employers that have prevented exports to Ger-
many? For over two years the British Government, dragged
at the heels of the insane desii'e for vengeance of the French
Government, has put every possible obstacle in the way of the
restoration of prosperity of German industry. Nor is it only
the British Government. Many a British employer has felt

with the Right Hon. W. Runciman. late President oi the
Board of Trade, that " we have got Germany down, and we
won't allow her to get her head up again." or words to that
eft'ect. However natural may be such primitive feelings, they
do not make for a revival of international trade. We are
members one of another. British industry cannot be restored

to full prosperity unless other countries are prosperous. We
do not gain by ruining our customers. The engineering em-
ployers themselves expatiate on the great difficulty created by
the depreciation of the German mark. This depreciation is

being to-datj increased by the action of the Britisli Govern-
ment, still supported by practically all the representatives in

the House of Conjmons of the Federation of British Industries
(to which so many engineering employers belong) in endea-
vouring by extraordinary Customs duties to prevent the Ger-
man export trade. How can engineering employers expect to

see their own export trade to Germany revive so long as this

extraordinary policy is persisted in?
To Poland and Bohemia, Austria and Hungary, the Balkans

and Rumania, we used to sell every year many hundreds of

thousands of pounds' worth of engineering products. These
countries are to-day terribly in need of machinery of every

kind. Their currencies are so depreciated that our British em-
ployers complain that export sales are rendered almost impos-

sible. Will it make business easier to effect if the depreciation

of the krone and the leu is actually increased by the practical

piohibition of their exports to this country (and to as many
of the countries of our Allies as we can induce to take the

same suicidal course)? For this is what is involved in the

proposed new British Customs duty of 33J per cent, on im-
ports from countries having depreciated currencies.

Now, the British engineering workmen do not believe that,

so long as these evil political restrictions on trade are con-

tinued, any reductions in the price of British products will

avail to restore our international trade. So long as trade is

actually hampered by blockades and embargoes. 50 per cent,

duties on exports from Germany, and 33J per cent, duties on
imports into Great Britain from nearly all the continent of

Europe, reductions in price are simply thrown atvay.

When the employers ask the workmen to co-operate in

effecting such a reduction in prices, it is obvious that the pre-

luninary answer must be that the workmen would be fools to

take any step in that dii-ection \mtil the British engineering

employers first insist on the British Government adopting a

pohcy of peace and free trade, with a sincere desire for the

prompt restoration of prosjx'rity of the whole European con-

tinent. The only way to increase oiir foreign trade is by
adontinrj a poVicti of peace, the restoration of Europe, and free

trade.

The Home Market.

But our foreign trade is, te the British engineering em-
ployers generally, only half their normal business. How can

we give a fillip to that other half which is with the Home
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Market? Clearly not by cutting down wages, the effect of
which is, by exactly the amount of reduction, to restrict the
home sales of British manufacturers generally. So long as
British employers pursue this policy, in one industry after
another (which is what the workmen mean by " a conspiracy
to force down wages "), trade will get worse and worse, so far
as the Home Market is concerned.

It may be that the British engineering employers are justi-

fied in believing that, if their cost of production could be
reduced (and, ivhat does not alivays follow, if they gave their
customers the benefit of such a reduction by a corresponding
fall in retail prices), more engineering products could be sold.

It is their business to judge of such a fact. If motor-cars and
bicycles, gramophones and agricultural implements were con-
siderably cheaper, without anybody's income being lessened,
more of them could be sold. If it cost less to put in new ma-
chinery and electrical plant without any lowering of purchas-
ing power, more would be installed. But even on the em-
ployers' own showing the reduction in price must, to be
effective, be substantial. Now, in the engineering establish-
ments the wage bill is often reckoned at half the gross value of
the output. On p. 20 of the employers' pamphlet it is inciden-
tally given as no more than '2,7 per cent, of the gross value of

the output. Taking the intermediate estimate of 40 per cent,
of the gross value of the output, it would need a cut at engi-
neering wages of no less than 50 per cent, in order to enable
the product to be sold even '2(_) per cent, cheaper. Do the em-
ployers suggest that a cut of 5t^ per cent, in wages is gomg to
leave the Home Market as large as before'? Is it not evident
that the very argument in favour of lower prices increasing
demand depends on the assumption that purchasing power is

not reduced'? It may be desirable to bring about a reduction
in the cost of production if it can be done without reducing
income. But it is simply suicidal to seek to develop the homo
trade by reducmg the incomes of the mass uf the people.
Now, it is an extraordinary fact that from the beginning to

end of the employers' pamphlet no possible means of reducing
the cost of production is mentioned other than a reduction of
wages.

Is this honest? Is it consistent with the claim (p. 25) to set

before their workmen " a comprehensive and reasoned state-

ment of the case "?

Lowering the Cost of PRODncTioN.

How can British engineering employers reduce the cost of

production without reducing anyone's income? First, they
have to get their materials at the lowest possible cost. Will
they be lowering their costs by allowing Mr. Lloyd George's
Government to clap on 5U per cent, duties on all German
exports, which ought to include (as they did before the war)
iron and steel, timber, and various components? Will it make
timber and leather, lubricating oil and platinum cheaper to

the British engineering employer to permit Parliament, by a
general import duty of 33i per cent, to raise the price of all

the raw materials and components that come from Eussia,
Poland. Germany, .\ustria, Czecho-Slovakia, Hungary,
Rumania, and the Balkans—not to mention India, Belgium,
and France—which is what is actually being proposed? The
workmen have a right to raise such questions when they are
asked (p. 25) to " co-operate " in reducing the cost of produc-
tion. Are the British engineering employers taking ah the
necessary steps to prevent their cost of production being actu-

ally increased? Or are they inciting the workmen to make up
by atill further reductions of wages for the increase in cost now
being artificially produced?

Redlxtion ok Workshop Costs.

But apart from these extraordinary proposals to increase the

British engineering employers' cost of production, against

which it is to be hoped they are vigorously protesting, are

there no steps to be taken in their own establishments by
which unnecessary expense could be saved?
On this point it is difficult to speak without seeming to be

impertinent, and without giving ottence. But the employers
a.sk, in effect (p. 25) for a " frank exchange of views," and it

would be discourteous not to explain to them what the work-
men feel on the matter. The British engineering industry is,

with few exceptions, badly organised from one end to the
other. And this is taking no ideal standard, or theoretical

perfection. Compared with many American establishments,
and even with the best in this country, the great majority of

British engineering workshops are badly laid out, often badly
lighted, inadequately equipped, and, many of them, wastefully
managed, with the result that time and materials are not used
to anything like the greatest advantage, and costs are (without
advantage to the workmen or anybody else) unnecessarily
raised.

What can the mere workman know about such things?
Well, let us call in an authority in matters of engineering,
whose capacity to judge no one will dispute—Mr. Michael
Longridge, late President of the Institution of Mechanical En-
gineers. Speaking to the employers themselves and their man-
agers no longer ago than April. 1917, he declared that

:

" Except in a few cases, workshop organisation here has not
received the attention given to it in America or Germany.
There are still shops without definite planning of the progress
of the work, without adequate equipment of jigs and gauges,
and without standard shapes of tools or a tool-room ; where
men di'ift about in search of tools or tackle, or wait in idleness

for drawings and materials; where machinery is obsolete and
lights so bad that good work cannot be done if the machinery
is up to date. Such shops must go. They cannot compete in
price or quality of work with those in which, what is known
as ' scientific management,' or anything approaching it pre-
vails; where the progress of every job is planned to the last
detail before it is sent into the works; where machinery is so
arranged that each piece passes through the whole series of
operations to be performed in its pre-determined order and
without pause, and is immediately succeeded by another piece
to undergo the same cycle of operations; where labourers and
tackle for fixing the work are ready the moment they are
wanted ; where drawing gauges, and tools properly ground to
standard shapes come with the work; where cleanliness, light,
and comfort reign, and where an endeavour is made to get the
workman to regard his task more as a problem to be- solved
than as a task to be got through."*
Every employer who reads this very authoritative descrip-

tion of British engineering as a whole will probably resent it

as a description of his own establishment. But let him reflect
candidly on what he has seen in other engineering establish-
ments, which he can judge with more impartiality, and we do
not think he can deny the indictment of the President of the
Institution of Mechanical Engmeers. " Conscious as we are
of each other's infirmities," he must admit that many of the
engineering workshops that he has had occasion to visit fall

far behind, in efficiency, those which he considers the best.

It is these defects and deficiencies in the manner in which
the British engineering employers have laid out and equipped
their workshops, and the state in which these are allowed to
continue year after year, that the workmen are noiv invited to

make up for in reduction of wages. The employers assert that
what is hampering them is their high cost of production. To
seek to lower wages ivithout first stopping the employers'
waste IS to make the workmen pay for that waste.

The Waste of Fuel.

For an instance of faulty management not alluded to by Mr.
Longridge, take the one item alone of coal consumption, which
is a standing charge of no small magnitude. As recently as
1919 the very expert and highly practical Fuel Research Board
reported that fuel was being wasted by British manufacturers
to an almost incredible extent. " In the majority of industrial

undertakings," it was declared, " a reduction of from 5 to

20 per cent, could be secured within a year at a relatively

trifling expenditure on wages and small alterations of

apparatus."
A reduction of 5 or 10 per cent, in the coal bill would be

worth a great deal. Why not secure it?

R.iiLWAY Rates.

Or consider how greatly the cost of production is at present
increased by the heavy expense incurred by many engineering
establishments, owing to their location, in the heavy charges
for carriage on materials and coal inwards, and for carriage of

then- products outward, at railway rates extraordinarily high
in comparison with what their American, Belgian, German,
and French competitors are paying. Is it part of the claim of

the British engineering employers that, because their works
are badly located, or because they have failed to use their

political power to get these railway rates reduced, or to secure

the alternative of an efficient canal system, the engineering
workmen are to make it up to them by accepting lower wages
—a course which would be suicidal so far as the Home Market
is concerned, because it would be restricting the very demand
that it was intended to stimulate? Would it not be better to

see what can be done to reduce the high railway charges by
which, as employers themselves have often declared, British

industry is handicapped?

The Burden of Tribute.

Finally, there is the delicate question of the extent to which
British ' engineering industry is charged with rent, interest,

profits, and managerial salaries. It is sometimes argued

—

indeed, it is implied in the very pamphlet under consideration

(p. 20)—that " profits alone represented but a small percentage

of turnover even though in the aggregate a large sum "; and
that " two very large finns .... showed proportion of wages
to profits of about 10 to 1 in one case and about 12 to 1 in the

other." This is a very naive and simple error. What is in-

tended to be implied is that the poor capitalist is getting next

to nothing out of the business, and that nine-tenths or eleven-

twelfths of all the net proceeds go to the workmen. The
workmen, of course, know better—know, in fact, that accord-

ing to the best available statistics, only about two-fifths of the

national income goes in the wages of the manual workers, who
constitute with their families more than four-fifths of the popu-

lation. The fallacy of the other view^ lies in excluding from
"profits" all rents and royalties; all interest on loans and
debentures; all allocations to re.serve for equaU.sing dividends;

all the various " hidden reserves " that are periodically distri-

buted as bonus shares; and, finally, the sums paid to directors

and managing partners. It is not contended, of course, that

the directors and managers can be expected to work without a

livelihood. It may even be necessary to remunerate people for

the act of saving capital in order to invest it ; though not neces-

• Mr. Michael Longridge (presidential address to the Institu-

tion of Mechanical Engineers, April 90th. 1917). quoted in

" The Works Manager To-day," by Sidney Webb. 1918,

pp. 134-3.
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Barily to reward them with perpetual annuities lor their

original act ! It is, of course, not practicable lor any firm

immediately to free itself from the burden of rent, Ac. But it

may well be that some particular establishment, ur even the
British engineering industry as a whole, linds itself saddled, by
inheritance from tlie past, with a dead-weight burden of rents
and royalties, or loan and debenture interest—even of
" capital " watered by bonus shares— wliicli its prssent l)Usi-

ness is unable to bear. At any rale, it is plain that it would
bo necessary to make the amount of this " dead-weight
burden " (for which the workmen clearly have no liability) a

subject for statistical investigation, before the allegaticin that

there was no profit, or every little profit, left for distriluition

as dividend to the ordinary shareholders could be accepted as

having any bearing on the question of whether the industry
could or could not continue to pay its present wages. It may
be that the burden of the tribute which industry pays to

ownership will have to be reduced. When a company finds

itself " over-capitalised " it has to " reconstruct."

Conclusion.

Only one word need be added. It will be seen that, in the
workmen's view, the employers' pamphlet is far from being
the ' comprehensive and reasoned statement " that it claims
(p. '25) to be. It does not afford any of the statistical data
necessary for the " frank exchange of view's " that the em-
ployers invite. It gives neither the amount of their costs nor
that of their sales, still less does it afford any analysis of the
several items; so that it fails to present even the beginning of

a case for any reduction of wages. The employers are inviteu.

in reply, to put their cards on the table. If they claim that

theii" industry is, at the existing rates of wages, actually insol-

vent, let the figures be produced and authenticated which
prove this to be the case; and let .some explanation then be
given of the current Stock Excliange quotations for then-
shares.

When this is done the Conference could next inquire under
what difficulties the export trade now suffers .ind by what
means it could be increased—leading, it is suggested, to issues

of foreign policy and fiscal changes, which it would be neces-
sary to explore. The Home Mai-ket. which is of such great
(and possibly growing) importance to the engineering industry,
could then be considered, when the employers would doubtless
afford the statistical material for an examination of the growth
of the several branches of 'this trade, and would explore the
hindrances to its further development.

In so far as it seemed useful, for the sake of increasing sales,

to reduce the cost of production, inquiry could then be made
how this could be done, without anything so suicidal as a re-

duction of wages. Such matters as the circumstances enhanc-
ing the price of materials and components; the wasteful con-
sumption of fuel; the disadvantages of workshop location,
equipment, lighting, and organisation ; the burdens on the in-

dusti-y such as railway charges, local rates, rents, and interest,

&c., would be relevant.

In a "frank exchange of views " on these subjects, the re-

presentatives of the workmen would gladly co-operate as
invited.

NOTES ON ELECTRICITY IN SWITZERLAND.*

As is the case in England, Switzerland has suffered in the
past from too gi'eat a variety in the systems adopted for the
supply of electricity. During the great European war. now-
ever, great strides were made in the direction of standardisa-
tion in that country.
The new standard of distribution is three-phase with a

I^eriodicity of 50 cycles' and the normal supply is at either
127 volts, S'iO volts, or 381 volts, and in certain special cases
660 volts. For railway work, the single-phase system is stan-
dardised, with an overhead collector at 15,000 volts and a
frequency of 16§ cycles. For town and suburban tramways
direct current is used at 600 or 1,200 volts; and '2,400 volts
in the country extensions of the tramways.
The tw-o-rate system of charging, with clockwork change-

over meters, is almost universally employed. During the
period of maximum demand the rate charged for domestic pur-
poses is from 40 to 60 centimes per kWh. During the re-
mainder of the day the charges vary from 15 to 25 centimes
per k^^•h.

One of the first extra-high-pressure transmission systems in
the country is now in course of erection. The system will
be operated at 135,000 volts, and is intended chiefly for con-
necting up the large power stations, though, in addition, it

is also proposed to export electric power to neighbouring
countries. The principal electric power stations in Switzer-
land are the Nordost-Schweizerischc Kraftwexke at Baden of
about 120,000 installed turbine h.p. ('not all available owing
to lack of water) and the Bernische Kraftwerke at Berne of
about 110,000 h.p.

It is an interesting feature, that the Swiss power stations
have the most power available in the summer months and
not in the winter. This is due to the fact that the wat<»r

• Written by R. Borlase Matthews, M.I.E.E.. &c., for the
E.D.A.

supply is obtained from the melting snow. More attractive
rates are accordingly offered to summer customers, including
farmers. Most of tlie power stations are in a very awkward
position this year on account of the lack of snow during the
past winter; river beds are drier than they have ever been
m the recollection of the present generation ; and lake levels

have fallen to such an extent as to expose the remains of
old-world villages and monuments. The power stations aheady
have had to announce considerable restrictions in the supply
to customers. In the lower part of the Engadine valley, steam
locomotives are being used, owing to lack of power for the
electric locomotives, which supplanted the steam engines a
lew years ago.
In agriculture, very great progress has been made in the

various apphcations of electricity. This evidently has been
the case in nearly all the non-belligerent countries dur-
ing the great European war. Electric motors are used
extensively in the farm buildings; as an illustration of
this it may be mentioned that at the beginning of the war
250 electric motor installations were in use on farms around
Liic<'rne—to-day over 1,000 farmers in the neighbom-hood of
the city are using electric motors. The size of the motor
employed is chiefly 3-h.p., three-phase, 50 cycles; the normal
range of sizes being from 2 to 3 h.p. This is much smaller
than the average size of motor employed by Danish farmers,
which is 10 h.p. These motors are usually of the portable
tyi)e, in which case the starter is very neatly and compactly
mounted on the top of the motor. The motor is connected
to the source of supply by 12 metres of 4-core flexible cable,
one of the cores being the earth wire. TTie motor is either
fitted with a pair of metal stretcher bars to enable it lo be
transported by two men, or else it is mounted on a small
truck. While each farmer owns his own electric motor, it

.seems quite a common practice for several farmers to combine
to purchase the machines to be driven by these motors, such
as root-pullers, chaft'-cutters, and the like. This is contrary to

custom in other countries, except in the case of large
machines, such as thrashers. Some very important experi-
mental work in connection with the drying of hay has been
carried out by Herr Director Eingwald of the Central Schwei-
zerische Kraftwerke, Lucerne. However, its adoption by
farmers is only just commencing. It may be mentioned that
the chief credit for the development of applications of elec-

tricity to farming in Swdtzerland may practically be all

ascrilx'd to the initiative and energy of Herr Director Ring-
wald. The possibility of obtaining a supply of electricity

on the farms has caused a number of farmers to start

up various rural industries, such as cider making. Some
of the larger cider makers are employing electric vehicles for

the transport of their cider and general farm produce. Very
little has been done in Switzerland in connection w-ith the
aiTplication of electricity to agriculture for work outside the
actual farm buildings. This is largely due to the fact that
there are no very large farms in the country, in fact, the
owner of a herd of 30 cows or of 100 hectares (250 acres) of
land is considered to be a large farmer. Further, the practice
of growing fruit trees out in the fields amidst the crops almost
prohibits electro-mechanical ploughing and cultivation in many
parts of the country.

Electro-culture of crops has only been carried out on a
small experimental scale at Lucerne bv the aid of a Tesla
transformer operating at 20.000 and at 30,000 volts. Offers
have been made to local farmers of a free trial installation,

but so far nobody has been found enterprising enough to take
up the matter, although the preliminary experiments w'ere

.so successful. Electric pumps for the irrigation of fields and
also for distributing liquid manure are in use on quite a

number of farms. Electrically heated incubators have estab-

lished themselves as successful pieces of apparatus, and there
are at least two companies manufacturing them. Freehold
pole rights are easily obtainable nowadays on payment of

from 10 to 30 francs for ordinary poles, and about 50 to 100

francs for a tower.
.Xl together Swiss electrical manufacturers report a very big

business in the supply of electric motors and other apparatus
specifically for use in agriculture. Of course coal and oil

have been and are very expensive and difficult to obtain; but
on the other hand, the prices charged for electricity to farmers
^according to English idea.s—are very high. The underlying
secret of the success of electricity is very evident not its

cheapness as a foiTa of power supply, but rather the discovery

by farmers, that it is so very much more convenient, econo-
mises labour, and accomplishes better work than any other

method.

Chalk as Fuel.—Recent advertisements in the daily

Press have drawn attention tn a new fuel, of which the eseentisl

constituents appear to be chslk and cinders, blended with a " rich

carbonaceous material." the invention consistin? in certain secret

pror^esses. To ensrineers we need not say another word on the

anbject. We note, however, with a sense of relief, that the

financial experts aregivin? a very cool reception to the prospectns,

and are criticisingr the offor severely. While they do not touch the

matter on the chemical side, they find ample scope for criticism in

the prospectus itself, and after readins their comments, even the

most ardent investor with money to burn will have only himielf to

blame if he oannot keep it in his pocket,
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Headers are invited to sulmit particulars of iiew or improved deirices aTid apparatus, which will he published

if e&tmdered of sufficient interest.

The " Reflex " Pendulum Control.

When unification of workmen's registers was first attempted,
the electric clock maker proceeded to do so by substituting
for the spring-driven clock work, an electrical step-by-step
or impulse movement. Such a substitution avoids the neces-
sity of winding, but introduces other troubles, because the
comparatively low power of the impulse movement leaves
little margin for stitf places which occur in the clock mech-
anism from time to time as the register is used.
The next step to overcome some of these possibilities was

to " scape " the existing mechanism electrically. By this

method the pendulum was removed, and an electrical scaping
mechanism substituted, which, operating every half-minute
by means of the time circuit, allowed the clock train to run
on in half-minute intervals. This principle is sound and
practical, but still it does not remove the possibility of a stop-
page if the time cii'cuit is interrupted.

In the " Eeflex " pendulum control, made by Messrs.
Gent & Co., Ltd., Faraday Works, Leicester, nothing is re-

moved from the register, but an addition is made thereto
in the form of the " Eeflex " control mechanism. This con-
sists of two main parts, one the " vibrator," which is clipped
to the pendulum rod, no drilling or tooling being necessary.
The other part, or " stator," is screwed to the woodwork of

the register by wood screws or by nuts and bolts, as may be
desirable. The register is " wound up " in the usual way.
It operates by the clock work exactly as .supplied by the
maker, but by the " Retlex " movement, the pendulum is

comiJelled to keep time with the transmitter controlling the

time circuit of the factory and the other clocks in the circuit.

The pendulum should be so rated that the clock does not
" gain." It must be given a slightly lo.sing rate, but need

Pig. 1.

—

The " Reflex " Pexdulu.m Contkol.

not be set to lose more than two minutes per day of 24 hours.
So effective is the " Eeflex " control that, in a pendulum
beating 88 per minute, as is the case with some of the best-

known makes of recorders, it will effectively deal with a loss

of as much as ten minutes per day.
Among the advantages claimed for the device are that it

can be removed entirely in five minutes, and if the electrical

time circuit is thrown out of commission, the register does
not stop, but carries on as a separate mechanical unit, and
is not affected in any way except that it is no longer under
electrical control, so that this does not materially interfere
with the costing and checking system.
We are informed that many firms have already adopted the

" Eetlex " control on their existing time circuits.

A Corrosion^proof Switch.

There has always been great difficulty in designing a switch
which will be efficient in operation, strong and so proof against
corrosive atmosphere as to protect the ends of the cables and
the working parts of the switoh against damage.
A sw'itch of an entirely novel de.sign is now being marketed

by the St. Helens Cable & Eubber Co., Ltd., of Warrington,
for use in connection with their well-known C'.T.S. wiring
system in corrosive situations. This switeh (fig. 2) consists
of an outer box of cast-iron containing an ebonite bell-shaped
cover, inside which is mounted an ordinary b-X tumbler
switch in an upside-down position. This means that instead
of the switch being operated by moving a dolly or other lever
handle, the circuit is made or broken by moving the switch
itself (under the ebonite bell), whilst the dolly is fixed to the

bottom of the outer box. When the switch is wired up and
fixed in position a quantity of special sealing compound is

poured into the box (to a height regulated by an overflow
hole in the latter) which has the effect of forming an air-lock

in the upper part of the ebonite cover and completely isolating

the vital parts from the outer corrosive atmosphere.

OperaCin^Hcr/rdle/nO// Rsi'tfon

II . On II

•^^^^^t/^/v^//^/// -'
"V

5>o£ 3ccriofs

Fig. '2.—St. Helens Cokrosion-proof Switch.

The switch is very strongly constructed to withstand the
hard usage often encountered in the positions for which it

has been devised, and this fixture, in conjunction with the

soundness of the design, would appear to make it extremely
suitable.

A New Wiring System.

We have received from Messrs. Faulkner & Co., 5, Market
Street, Manchester, particulars of their Woods's wiring system
for lead -covered cables. The system consists of 2-. 3-, and
4-way soft metal bonds for fixing behind ceiling roses or

switches, and for junctions a neat cast aluminium box is

made in 3 and 4 ways. The main feature of the bonding is

that no .screws or clips are used and, when fixed to awkward
positions like ceilings, it reduces the time required for fixing,

which is a great consideration. Its simplicity should com-
mend it to all who are engaged on contracting for the new
hiiu.ses under the housing schemes.

A Bedside Tea Table.

Pin-niture designed e.specially to bear or contain domestic

electrical appliances is too rarely seen having regard to the-

position electricity has attained. It is an inherent quality of

electricity that it can be used with safety in all sorts of posi-

tions, it gives off no fumes, and is essentially clean.

With these points in mind it is pleasing to hear of a tea

table for use in a bedroom. This piece of fm-niture

is made by The Charment Co., [^td.. Bank Chambers,
109-111. New Oxford Street, W.C.I. It is a beautiful example
of cabinet moking, and is constrii'ted in mahogany cr onk.

The front and top are hinged, and the top is supported by
closing-in struts. The base of the inside is of white vitreous

material and the sid»s bear Imol;? uho'i n hich cnnsmav be

hung. At the back of the cabinet is a tin-lined box, in which
bi.scuits may be kept. The table is connected up to a lamp
holder or wall plug by flex, which i.s led into a switch under-

neath the cabinet and therefore invisible. K kettle, toaster, or

other appliance may be placed inside, and the whole when
closed up is of very attractive appearance.

Electrical lastallations in tlie United States.—^^"/">o/
MenhaniVising givea some interestiner atatiaties relating to light-

ing inBtallations in the U.S.A., from which we extract the

foliowin? :
—

Total number of reaidences ...

Residences using electric light in 19'70

Residences using electric light in 1925 (estimated)

Business premises using electrical apparatus in

1920 ;•

Business premises using electrical apparatus in

1925 (estimated")

Number of farms in U.S.A.

Farms which are now using electric light and

20,481.700
fi,517,fiOO

10,170,000

1,675,900

2,600,000

6,362,502

power
Number of electricity supply stations in the U.S.A.

340,000

5 726
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(NOT TBT PUBLISHBD,)
Coinpilcd c.\prc»»ly (or ll.ia jouin.,! bj Mt>M<h. .Sun on -J on km, O'Opxl

llBNs, flKirtt-rcu I'j >, liBJ, lli(;h Holborn, Loiiilon, VV.C. 1.

13.681. "Primary and secondary batteries." J. 1'. Niblctt. May 17lh
13.682. " Means for regulating current (or electric welding apparatus."

A. C. Giles and Shipley Tank Co., Ltd. May irih.
13,714. " Electric controlling devices." M. Walker. May 17lh.
13,(30. " Apparatus (or heating lorgings, ^kc., by electricity." Dagoberl

lunar & Co. May 17th. (Germany, December 22nd, 1920.)
13.731. " Electric rivet heaters." E. Schroder. May 17th.
13.761. " Electric energy control systems." H. J. Hrearev. Mav 17th.
13.762. " Electric liquid-heating appliances." E. Kichler. 'May i7th.
13,774. " Electric lighting ol vehicles, S:c." 11. C. Crews. May 17th.
13,7»4. " Magnetic material lor loading telephone and telegraph conduc-

tors." Western Electric Co., Ltd. (Western Electric Co., Inc.). .May 17th.
13,804. " Electrically-controlled locks." H. 1-Vance and E. G. Mitchell.

May 17th.

13,80a. " Stranded cables." R. W. Midgley, Sir C. A. Parsons, and I.

Rosen. May 17th.

13,815. " Connecting additional translorniers to a supply circuit." Siemens-
Schuckertwerke. May 17th. (Germany. May 14lh, 1920.)

13,810. " Vacuum rectifiers." Siemens-Schuckertwerkc. May 17lh. (Gir-
many. May 15th, 1920.)

13.824. "Apparatus (or starting synchronised non-synchronous motors."
Compagnie GiSndrale Electrique. May 17th. (France, October 6th, 1920.)

13.825. " Methods for parallel coupling of generators of polyphase current."
Compagnie GiSniralc Electrique. M.iy 17th. (France, October 6th, 1920.)

13,831. "Automatic exchange telephone system." H. ISaron (F. AKUn-
dorfl). May 17th.

13.865. "Transformer windings." V. Habcrle and Sachscnwerk-Licht-und
Kraft Akt.-Ges. May 17th. (Germany, Mav 25th, 1920.)

13.866. "Electric locomotives." W. S.
' Mundle and R. L. Slanbrook.

May 17th.

13,877. " Telephone automatic burglar and fire alarm." T. H White
May 18th.

13.909. " Variable vibratory contact devices for electric circuits " 0. P
Ferreira and J. R. Quain. May 18th.

13.910. " Electric heating-elements." J. J. J. M. Kluijtmans and Phi-Kapp:.
Syndicate, Ltd. May 18th.

13,932. " Indicator (or electric circuits." J. Atkins. May 18th.
13,936. " Electric generators." J. R. Middleton and Watts, Will nd

Co.. Ltd. May 38th
13.952. " Signal-receiving systems." British Thomson-Houston Co., Ltd

(General Electric Co.). May 18th.
13.953. " Electric switches." British Thomson-Houston Co., Ltd. (Genera

Electric Co.). May 18th.
13.954. " Commutators (or dynamo-electric machines, &c." H. I. Curtis

May 18th.

13,958. " Electric bell pushes, &c." G. Wallace. May 18th.
13,961. " Electric butt-welding and tubing produced thereby." A. E

White (Elyria Iron & Steel Co.). May ]8th
13,971. " Means (or limiting change of speed in alternating-current gene

ators." T. F. Wall. May 18th.
13,977. "Thermionic devices." H. J. Round. Mav 18th.
13,997. " Chains for electroliers. &c." T. Hollis. May 19th.

i." J. S. Stone. May 19th.
uth-pieces." L. van

14,029. " Electrical
14,040. " Telephone

Western Electric Co., Ltd. May 19th.
14,042. "Sparking plugs." H. A. Hands and I. Ward. May 19lh.
14.052. »• Thermionic valves (or wireless signalling, S.c." H. St. I. de A

Donisthorpe. May 19th.
*' o

. j. ue .».

14,060. " Single-phase short-circuited motors." P. R. EInegaard. Mav
19th.

14,063. " Amplilying systems." British Thomson-Houston Co., Ltd. (Gene-
ral Electric Co.). May 19th.

1*'*65. " Means (or ploughing with e'ectric tractor." P. Roulph. May

14.066. " Protective devices (or electric circuits." Metropolitan-Vickers
Electrical Co., Ltd. May 19th. (United States, June 9th, 1920.)

14.067. " Thermal relays." Metropolitan-Vickers Electrical Co., Ltd. Mav
19th. (United States, June 9th. 1920.)

14.079. "Submarine, &c., electric cables." H. W. Sullivan. May 19th.
14,085. " Electric switches." H. C. Cover. Mav 20th.
14.143. " Electron-discharge apparatus." British Thomson-Houston Co..

Ltd. (General Electric Co.). May 20th.
14.144. " Incandescent electric lamps, &c." O. Oberlander. Mav 20th.
14.149. Regeneration o( spent electrical dry cells." H. E. Colev and

W. H. Frampton. May 20th.
14.151. " Electric current regulating devices." W. H. Glaser and W. H.

Glaser. Ltd. May 20th.
14.163. " Means (or regulating speed o( electrical machines." Gcs (ur

Drahtlose Telegraphic. Mav 20lh. (Germany, August 9th, 1920.)
1'*.1S4. " Miners' electric hand lamps." K. E. Angold and A. H. Railing.

PUBLISHED SPECIFICATIONS.
numbers in parentheses are those under which the specilirations will be
printed and abridged, and all subsequent proceedings will he taken.

nl." Besag. August 20lh.

electric lamps." L. A. de Becker. September 26tli.

1914.
ir.768. " Me.isuring ol continuous electrit

1913.

i9ie.
5.524. "Arc light electrode with capillary passages." Planiawerke Akt

-

Ges. (ur Kohlen-Fabrikation. September 13th. 1915. (Addition to 16,364/1.1.)
(101,471.)

•
I I

1BX8.
23,722. " Incand

1919. (162.686.)

24.582. " Electric switches particularly applicable to alarm circuits
"

T. B. Harris. October 8th. 1919. (162.689.)
26,698. " Vacuum tubes." Siemens «.• Halske Aktiengesellschalt. October

30th, 1919. (Germany, June 21st, 1916.) (134,542.)
28,706. " Electricity meters." W. Lawson. November 19th. 1919. (162,702.)
30.«6"2. " WinSings o( alternating current dynamo-electric machines "

British Thomson-Houston Co., Ltd., F. H. Clough, and H. W. Taylor. De-
cember 2nd. 1919. (162,707.)

30,161. " Thermionic devices (or use as amplifiers, relays, detectors and
the like." J. Scott-Taggart. December 3rd. 1919. (162,710.)

30.295. "Block tlurmo-insulation material." T. B. Munroe. April 3rd,
1919. (141,322.)

30.604. " Ignition devices (or internal combustion engines." Telegraph
Condenser Co.. Ltd.. and W. J. Cole. December 6th, 1919. (162.711.)

32.450. " Electric heaters." L. M. Waterhouse. Simplex Conduits, Ltd.,
and H. F. McLoughlin. December 29th. 1919. 1162.715.)

32,523. " Electro-magnetic impulse mechanism." C. L. Walker. December
29th, 1919. (162,716.)

32.532. " Dynamo-electric power plant." M. Harris. December 29th, 1919.
(162,717.)

isao.
244. " Electro-magnetic devices (or controlling alternating-current dynaino-

ilectric machines." British Thomson-Houston Co., Ltd., and H. W. Taylor.
January 3rd, 1920. U62,731.)

..85. " Anti-vibrators (or incandescent electric lamps." E. Booth and
.\. R. Booth. January 6lh, 1920. (162,735.)

1,541. "Electric healing clement." H. J. Oean-Osguod. January 17tli,
1920. (162,737.)

2,133. " Automatic telephone systems." Automatic Telephone Manufactur-
ing Co., Ltd., and J. Savin. January 23rd, 1920. (162,739.)

2,305. " Apparatus for protecting metal-vapour rcctifierj." Gleichrichter
Akt.-Ges. March 3rd, 1919. (139,7S«.)

2,850. " Inter-communication or like telephones." W. Stott and Telephone
Manulacturing Co. (1920), Ltd. January 2ilth, 1920. (102,748.)

2,931. " Protective devices for alternating-current electric supply systems."
Siemens-Schuckcrtwerke Ges. November 20th, 1918. (138,307.)

2,957. " Electrical systems of power transmission and regenerative brak-
ing." British Thomson-Houston Co., Ltd. (General Electric Co.). January
JUth, 1920. (I(i2,755.)

3.068. " Wireless transmitters." W. T. Ditcham. January 31st, 1920.
(162,761.)

3.069. " Wireless transmitters." W. T. Ditcham. January 31st, 1920.
(162,762.)

3.081. "Cooling arrangements for dynamo-electrical machinery." Sieniens-
Schuckertwerke Ges. October 7th, 1918. (138,013.)

3,218. " Reception of continuous waves in wireless telegraphy." A. K.
.Macrorie and W. A. Applelon. February 2nd, 1920. (162,770.)

3.222. " Low-Ircquency amplification in electrical circuits (or use in wireless
telegraphy and telephony." A. K. Macrorie and S. II. Long. February 2nd,
1920. (102,771.)

3.223. " Holders for electric valves used in wireless telegraphy." A. K.
Macrorie and H. Morris-Airey. February 2nd, 1930. (162,772.)

3.224. " Thermionic valves and their circuits (or use in wireless tele-

graphy and telephony." A. K. .Macrorie and H. Morris-Airey. February 2nd,
1920. (162,773.)

3,307. " Electrically-driven machines." E. H. Harman and E. Le Bas.
February 3rd, 1920. (162,777.)

3,358. "Transmitters for wir<Jess telephony." A. K. Macrorie and G. A.
Irving. February 3rd, 1920. (162,781.)

3.462. " " Microphones." A. G. T. Cusins, W. S. Tucker, and E. T. Paris.
hebruary 4th, 1920. (162,791.)

3,498. " Electrical transformer arrangements." F. E. Berry. February 4lh,

1920. (16'2,794.)

3,590. " Ignition systems for internal-combustion engines." Dayton En-
gineering Laboratories Co. November 11th, 1918. (138,646.)

3,627. " Electric couplings for sparking plugs and the like." J. E. Bar-
rows. February 6th, 1920. (Cognate application 8,518/20.) (162,804.)

3,776. " Means (or connecting electric light and power cables with junction
boxes, distribution boxes, and the like." R. S. Wood. February 7th, 1920.

(162,814.)

4,085. "Electric switches." British Thomson-Houston Co., Ltd. (General
Electric Co.). February 10th, 1920. (102,820.)

4,411. " Protective arrangement (or electric distribution and transmission
systems." Callender*s Cable S; Construction Co., Ltd., and P. V. Hunter.
February 13th, 1920. (162,828.)

4,640. " Electrical switches." Midland Electric Manufacturing Co., Ltd.,

and H. E. Sutherland. February 16th, 1920. (162,83».)

4,661. " Electric lighting of motor cycle combinations." S. G. Mulr.
February 16th, 1920. (162,834.)

4,715. " Electric transformers." Hackbridge Cable Co., Ltd., and W. C.
Kennett. February 16th, 1920. (162,836.)

5,127. " Sparking plugs lor internal combustion engines." M. MacGregor.
February 20th, 1920. (162,841.)

5,619. " Electric lamps." Efandem Co., Ltd., and A. H. Williams. Feb-
ruary 25th, 1920. (162,848.)

6.082. " Electric switches." R. K. Damev and C. A. Damey. FeBruarv
28th, 1920. (162,858.)

6,661. " Sparking plugs for internal-combustion engines." B. Hopps and
A. M. Lodge. March 4th, 1920. (162,868.)

7,517. " Ignition devices (or internal-combustion engines and the like."

W. .Pickard and D. R. Dobson. March 13th, 1920. (162,879.)

7,737. " Sparking plugs." G. Calvert. March 15th, 1920. (Cognate ap-

plication No. 24,675/20.) (162,880.)

8,692. " Vehicular lamps, searchlights, and other lamps." V. F. Feeny
(Wood Corporation). March 24th, 1920. (162,889.)

10,835. " Tungsten alloys particularly (or electric lamp filaments." British

Thomson-Houston Co., Ltd. (General Electric Co.). April 19th. 1920. (162,907.)

12,029. " Electric heating appliances." Thermos Akt.-Ges. December 5th,

1914. (142,506.)

12,104. " Electric power transmission systems." E. M. Eraser. September
19th, 1919. (151,580.)

12,549. " Protective apparatus (or alternating current systems." A. H.
Railing, C. C. Garrard, and A. E. McColl. May 6th. 1920. (162,919.)

12.599. " Method o( driving electric centrifugal machines having mechanical
unloaders." W. Hunt (S. S. Hepworth Co. and E. M. Mackintosh). Mav Bth,

1920. (162,920.)

13,212. " Glass reflecting globe (or electric safety or similar lamps." A. G.
Gullilrod. Mav ]3th, 1920. (162.925.)

13,359. " Electric switches." E. T. R. Murray and C. F. Shelter. May
14th, 1919. (143,263.)

13,410. " Electric lanterns or the like." Veritys, Ltd., and F. W. Thorpe.
May 15th, 1920. (162,926.)

13,671. " Manulacture and production o( a material suitable (or use as an

insulator (or electrical purposes." H. Herrmann. November 7th. 1919.

(153,884.)

13,841. " Trunk circuits more particularly (or automatic or semi-automatic

telephone systems." Automatic Telephone Manulacturing Co., Ltd. Sep-

tember 18th. 1919. (151,237.)

14,357. " Sound amplifier." P. R. Gonsky. May 26th. 1920. (162.939.)

15,180. " Electrically-operated indicator or annunciator apparatus." Siemens
Bros. & Co., Ltd., and L. de M. 0. Ferreira. June 4th. 1920. (162.949.)

16,095. " Radio transmitters." Marconi's Wireless Telegraph Co., Ltd.

June 14th, 1919. (145,040.)

16,747. " Electrical distribution and power transmission systems." Igranic

Electric Co., Ltd. (Cutler Hammer Manul.ncturing Co.). June 21st, 1930.

(162.961.)

17.591. " Thermallv-controlled electric circuit interrupters." Igranic Elec-

tric Co.. Ltd. (Cutler 'Hammer Manulacturing Co.). June 28th, 1920. (162,965.)

17,611. " Sparking plugs (or internal-combustion engines." Soc. H. Trente-

livres et Cie. May 28th. 1914. (146.262.)

17,843. " Electric generators." J. W. Torrance and J. M. Torrance. June

30th, 1920. (162,966.)

19,166. " Apparatus for the electrical Inng-distance control of the valve gear

o( a hydraulic gun-pointing gear." V. Krupp .\kt.-Ges. December 4th, 1916.

(Addition to 147,126.) (147.127.)

19,528. " Automatic starters for electric motors." F. Krupp Akt.-Ges.

May 5th, 1919. (147,591.)

19,757. " Electrical high-lrcqucncv current trans(ormers." Ges (ur Drahtlose

Telegraphie. lulv 29th. 1915. (147754.)

22,383. •' Electric light sconce fittings." S. W. Hamlvn. July 27th, 19».

(162,980.)

22,563. " Electro-magnetically operated controlling devices." Igranic Elec-

tric Co., Ltd. (Cutler Hammer Manulacturing Co.). July 29th. 1920. (162.981.)

24,942. " Means (or operating constant voltage circuits (rom variable-speed

dynamos." Edisoh Accumulators, Ltd.. and J. F. Monnot. August 28th, 1920.

(162.992.)
2n.<li2. " Sparking plugs." C. Chollet and G. Lepape. October 22nd, 1919.

(152,968.)

34.903. " Mercury switches (or electrical apparatus." K. Kaisser. Decem-
ber 15th, 1919. (165,256.)
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Next week the Electricity Comuiissioners will sit in

London—appropriately at the Institution of Electrical

Engineers—to deal with the biggest and most difficult

jjrobleni that has yet come before them, namely, the

electricity supply of the Metropolis itself. Until quite

recently, it appeared that to thrash out the very com-

plicated questions, of the gravest importance, that

would be raised at this Inquiry would involve an enor-

mous amount of labour and time, and that the sittings

would extend over several weeks, but we have reason

to suspect that the major questions will simply be

shelved and that, instead of the comprehensive scheme

originally put forward by the joint committee of en-

gineers, a comparatively modest programme of linking-

up and local exten.sion will be submitted for considera-

tion.

If this be the case, the proceedings will be greatly

shortened, and the situation will not be materially

changed from that which existed prior to the Act of

1919. That, apparently, is what always happens when

the London problem is discussed, whether in Parliament

or out of it

—

plus fa change, plus c'est la meme chose.

It is the line of least resistance, and it saves much
trouble. That policy, however, does not carry us far

on the road to reform and unification, nor does it for

one moment delay the efflux of time, which is steadily

marching on towards the fateful year 1931, when some-

thing will have to be done. Indeed, uniess drastic steps

are taken long before that date, the electricity supply

of the greater part of London will sink into a deplor-

able state, for no company can afford to spend money

on improvements and extensions from which no material

return can be hoped for, in the face of the conditions

of purchase which like the sword of Damocles hang

over them.

With the power companies the case is different, and

if it be true that an emasculated scheme is to be put

forward, it is to be regretted that the County of Lon-

don Co. was not permitted to proceed last year with

the erection of the' station at Barking, wliich, presum-

ably, it will now be authorised to do.

Broadly reviewing the position of electricity supply

throughout the countrj-, it will be seen that with a few

important exceptions, development has made but little

progress since the Armistice. We all hoped for great

things from the 1919 Act, and the establishment of a

first-class Board of Electricity Commissioners, but the

task set before them was too great to be accomplished

within a few years; that is not the fault of the Com-
missioners, wliose labours have been unceasing—it is

the result of circumstances which hamper their efforts

and tie their hands. Chief of these is the political

element which has always entered so largely into the

conduct of electricity supply in this country, and which

is bound up with the individualism innate in the heart

not only of every true Briton, but also of every British

Community. These factors were very plainly manifest

at the West Riding Inquiry, where Leeds would not

[737]
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act with Bradford and the Conference; the Conference

would not act with the power company, though willing

to swallow it ; and the company saw no reason for im-

molating itself on the altar of municipalism, while

quite a considerable number of minor local authorities

held aloof from all the parties. But for the obstacle

presented by the fetish of "public owm'rship,' tlie

West Hiding inoblcm could luivc bi^cii settled uff-hand ;

and but for the individualism of the big towns, a far

stronger case could have been presented for public

ownership. As it is, the case for the power company,

partly through its possession of the field, its admittedly

liigh reputation for just dealing and public spirit, and

lis unity, partly through the dissensions of its rivals,

their inability to produce the necessary capital, and

tlieir admissions that the company can quite readily

do all that is needed, is so strong that, if the Commis-

sioners do not entrust it with the work of development,

the conclusion that political influences have been too

powerful for them, and engineering and commercial

considerations have had to be sacrificed, will bo unavoid-

able.

Those who, in season and out of season, subordinate

technical to political considerations and desire to per-

petuate municipal ownership under the new regime,

would do well to weigh the situation very carefully

liefore they commit their proteges to heavy responsi-

l)ilities. That the present and pro.spective demand
(apart from strikes) for electricity supply is insistent

and increasing is proved by reference to our reports

from all sources, nmnicipal and private; can it be

better met by public ownership, or by private enter-

prise? We submit that the former is always handi-

capped. In the first place, the "directors" are not

experts in the business, and even if they acquire a

working knowledge of it in the course of time, they are

always liable to be dismissed from office at elections.

They are responsible for their actions to the localities

from which they receive their mandates, and therefore

have not a free hand to develop the business irrespective

of persons and places; and as municipal representatives

they have no more inducement to develop the less

densely populated areas than a company would have.

A company, of course, must first of all provide a

satisfactory return upon the capital invested by its

shareholders; but so likewise must a public authority,

which has to find the interest on the borrowed capital,

and a sinking fund as well. Excessive dividends can

easily be prevented in well-known ways, and in tliese

days it would bi nonsense to pretend that a great public

company, subject to these restrictions, either would or

could " exploit " the comnninity for its own ends—such

an attempt would court disaster. Private enterprise

avoids all " risk of coming on the rates " (a bogy that

is Constantly being raised nowadays), and actually can

raise capital more readily than big nmnicipalities (for

proof see our news columns during the past year) ; it

is free from those jealousies which are the curse oi all

attempts at public co-operation, and it ensures con-

tinuity of management under the control of professional

experts. It is, in fact, a " business proposition."

It seems to us that the most rational and beneficial

system to adopt is on the following lines : To appoint

a Joint Electricity Authority for each district, to exer-

cise general supervision, and advise the Electricity

Commissioners; to entrust the generation and main
transmission to the existing power companies under
suitable safeguards; and to leave the distribution of

electricity in tlie hands of the local authorities, who
already possess it in the great majority of cases.

By such a system the great objections whicli are con-

stantly being raised by either side against the elaborate

schemes that have liccn and are being put forward would
be disposed of; rapid progress in the development of

bulk supply would be assured ; the work of the Com-
missioners would be lightened, and no risk would fall

upon the rates—the fear of which, whether justified

or not, is proving a serious obstacle to the formation of

Joint Authorities with executive functions.

We have placed before our readers

Engineering during the last few weeks the state-

Wages, nients issued by the Engineering Unions

and the Employers' Federations re-

specting the state of the industry and the nei«ssity for

reductions in wages. During the past week matters

have been carried further than tlie pamphleteering

stage, meetings between representatives of both sides

having taken place on Friday and Saturday last. Un-
fortunately, however, no settlement was reached, and
at the time of writing, while the coal strike is still in

pi ogress, and widespread trouble threatens the textile

industries of the nation, the engineering situation also

looks very unpromising. It was stated in the Press

on Monday that the employers had decided to post

notices on Tuesday intimating the reduction which,

as we have previously intimated, has been proposed

to the unions. Their official announcement stated that

they had been " compelled, in the interests of the in-

dustry, and with a view tn reducing unemployment

by being able to quote for contracts at a less cost of

|)roduction," to post these notices. We read that on

May 1 2th a meeting attended by over 200 trade-union

representatives was held at York, at which employers,

when intimating that they were willing to discuss with

the unions the manner in which the reduction should

be applied and the period over which it should be

spread, proposed that 3s. to time-workers and 7A per

cent, to pieceworkers should be taken off in June, and

a similar amount in July, and that the 12h per cent,

to timeworkers and 7i per cent, to pieceworkers,

Ministry of Munitions bonuses, should be taken off in

September.

At last week's conferences, according to the Daily

Telegraph, the unions suggested a modification of the

employers' position, and the employers, having regard

to the modifications which they had already made and
with the desire to make the application of the reduction

as easy as possible, asked the unions to agree in prin-

ciple to discuss the manner in which the reduction

should be apjilied. After consultation with the main
body of their representatives, the unions replied that

such a suggestion was not acceptable.

It is stated that over a million and a half skilled

and semi-skilled workers throughout the United King-

dom are affected by the negotiations. The whole matter

was reported to the Ministry of Labour, and Dr.

Macnamara invited the employers to meet him on Mon-
day, which they did.

On Tuesday, as foreshadowed, the notices were duly

posted by the employers, but efforts to bring about

agreement were continued, and Dr. Macnamara, having

conferred with the representatives of both sides, was to

meet the employes' delegates again on Wednesday. It

is quite clear that reductions are inevitable, and we

earnestly hope that they will be the subject of friendly

agreement; unless the cost of production is diminished,

the resulting lack of orders will bring about increased

unemployment at a time when every effort should be

made to recover from the effects of the miners' strike

and of the other adverse factors which have so greatly

hampered the work of reconstruction and the restoration

of prosperity to the nation.

The problems associated with indus-

Industrial trial diseases are now well recognised

Diseases. as an integral part of the work

of our factory inspection organisation.

Undoubtedly considerable progress has been made in

combating industrial diseases during the past 2.')

or 30 years. In a large measure, however, if not

entirely, our efforts have been devoted to curing

diseases after thev have manifested themselves rather
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than to eradicating the causes of them. The latter aspect

of the matter is now taking a strong hold on the minds

of medical men and others closely concerned with the

industrial welfare of the nation. In a paper read before

the Koyal Society of Arts on May 30th, .Sir Kenneth

Goadby calls attention to it, not for the first time,

although perhaps from a somewhat diflereut point of

view.

The elettrical industry, of course, i.s concerned with

more than one industrial disease likely to arise at one

stage or other of the various processes involved in

the course of the production of the finished machine or

piece of apparatus. The outstanding one, perhaps, is

lead poisoning in the accumulator industry, but there

are others. The medical examination of fitness of .young

persons, or old ones, for that matter, for any par-

ticular industry has been suggested on more than one

occasion. So far as young people are concerned, there

is not likely to be much objection to it because at the

start of life it is niore easy to change from one occupa-

tion to another. With older workers the case is different,

and that accounts for the opposition of workers in so

many trades to periodical medical examination; they

fear loss of position and the difficulty of securing other

employment. Trade unions in general have supported

this attitude, and from the human point of view it

must receive sympathetic consideration. Such examina-

tions hitherto iiave only paid regard to general physical

fitness determined by the usual routine medical examina-

tion. Another type of examination of fitness for par-

ticular work has been suggested which covers the

aptitude of the person for sjiecial kinds of operations

demanding a special type of skill. The type of examina-

tion which Sir Kenneth Goadby now recommends, how-

ever, is of a totally different character. It has been

found possible, by simple tests in many cases, to deter-

mine the susceptibility of people to various industrial

diseases. Some people are naturally immune, others

ac(|uire an inmiunity after a short time, whilst others

have a natural susceptibility which, in their own in-

terests, and the interests of their co-workers, really

calls for their exclusion from particular classes of work.

It is this type of examination which Sir Kenneth
Goadby, with many years' experience as Specialist

Medical Referee for Industrial Poisoning in London and
the Home Counties, now suggests. The idea naturally

does not appeal to some people, although for very

different reasons. Tiiere are even highly educated

people, not concerned as workers, who would thrust

aside with impatience this perpetuation of official ex-

aminations of tlie individual whilst, of course, the

workers themselves, in many cases, for the reason already

stated, cannot be expected to welcome it with open arms.

Between the two points of view comes the essentially

logical one that workers must be protected against

themselves, and it is undoubtedly the one sound opinion
that can be put forward if we proceed on the basis only
of curing people from these diseases or preventing their

coming into contact with them. There is, however, the

further point of eradicating the disease. In many cases,

of course, certain diseases are inherent to the industry,
and must be accepted as such. In other cases, it is

more than probable that the cause of the disease can
be eliminated. It thus follows that the investigation
of industrial diseases will have to proceed on dual lines,

always with the aim of removing the cause, if possible.

With the general scheme of preventing persons pecu-
liarly susceptible, as shown by a simple test, to parti-
cular industrial diseases, from entering those industries,
there can only be agreement. Industrial disease is

inevitalily a cause of unemployment, so that the fear of

the workers of losing employment through periodical
medical examination is not so strong as it niiglit appear
likely to be, because if they are allowed to continue,
they will lo.se their employment through contracting
disease, and constitute themselves a charge upon the

nation in some form or other. To proceed on the lines

indicated by Sir Kenneth Goadby would not only re-

duce the incidence of industrial poisoning in many
cases, but might even render safe some trades now re-

garded as dangerous. The proposal comes solely from
the development of medical science, the advantages of

which to the nation as a whole in such a matter it would
be worse than foolish to ignore.

The interesting discussion which took
Long-distance phue at the Wireless Sectional meeting

Wireless. „f the I.E.E. on May 25th, if it did not

educe any notable amount of informa-

tion, at least served a good purpose by bringing into the

forefront a problem of the utmost importance to wireless

telegraph engineers. While the conditions of transmis-

sion over moderate distances have been pretty thoroughly

explored, the case is very different when the distance

is of the order of thousands of miles. Not only does

great uncertainty exist as to the minimum power that

must be collected by the receiving apparatus at any
particular site in order to ensure the maintenance of

communication throughout the year ; even were this

accurately known, an equal uncertainty would arise as

to the power that must be put into a particular sending
aerial in order to produce that given result.

This double uncertainty obviously creates a very
serious embarrassment for the designer of a long-dis-

tance scheme to contend against ; a little consideration
will show that he is in a far worse position than the
designer of a dynamo of 40 years ago, who at least

could depend upon the lessons of experience for a toler-

able estimate of the probable performance of his machine.
The reason why the case is so difficult to deal with

is found in the fact that the atmospheric conditions
play a most important part in the working of long-
distance wireless. Not only does the effective range of

a transmitting station vary enormously at different times
of the day and year—the atmosphere itself is the seat
of frequent electrical disturbances which produce oscil-

lations similar to those transmitted by man, and which
are also subject to wide and erratic variations. Con-
sequently the receiving conditions are most complex;
it is necessary to eliminate the atmospherics whilst pre-

serving the highest possible sensitiveness to signals.

The incidence of atmospherics is more marked at some
places than others, so that the experience gained on one
"circuit" may be of little value on another. Again,
tiie question arises whether provision should be made to

overcome the very worst conditions at all times; it may
happen that if one or two days in the year are sacrificed.

c(jnmiunication can be successfully maintained on every
other day with one-tenth of the power that would have
been required on those bad days. In this respect the

problem is somewhat analogous to that of hydro-electric

power—shall the output be restricted to that correspond-
ing to the minimum flow observed on any day in ten
}ears, or shall the supply be allowed to fail now and
then, in order that a far larger output may be available

at nortnal times?

It will be seen that the pre.sent state of this problem
is very nebulous, and that accurate data obtained at a

great number of localities all over the world are urgently
needed. The discussion advanced the matter hardly
at all. Just before the war the Radiotelegraphic Inves-

tigation Committee of the British Association was
organising an international scheme for collecting data,
and in April. 1914, the International Commission for

Radiotelegraphic Research was constituted at Brussels,

with the late Mr. W. Duddell as president, for the pur-
pose of making just such observations as are now re-

quired. The war put an end to the collection of data.
but some such organisation should again be established

to carry out the necessary measurements. Only by accu-
rate measurement, at frequent intervals, and oveT long
periods, can the information be obtained.
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SERVICE.

Bt MALCOLM B. MACCKJNALD, B.&:.. A.M.I. E.E.

Th£ splendid article appearing in jour issue of March
25di last, bj Mr. J. W. Thomas, upon " The Function

of WhitleT Councils in the Electric Supply Industry
""

should be more than glanced through by all connected

with the industry, or interested in the advancement of

harmonioos r<elationships in the industrial world. His

remarks deserve to be studied and carefully digested,

especially those calling for a recognition of •* Senrioe."'

The call for •' Service " is a demand made upon every

organisation which opens its doors to minister to the

wants of the ccaimunity. To those embarked on the

supply or electricity, this demand is perhaps more par-

ticularly insistent. Electrical energy has entered widely

and deeply into our social existence : each day. each

month, increases the roll of those who depend upon it,

not only for their h<MDe comfort, but also for their

daily bread. Electricity supply is essentially and pre-

eminently a service. It is a service that cannot be given

bv <Hie man, be he manager, engineer, jointer, or stoker.

bat is onlv rendered effectively by the combined effort

of all engaced. Each by his own particular service to

his organisation renders its service to the public more
complete, and more ^cient. We need, as Mr. Thomas
remarks, an esprit dc corps to animate all ranks. We
havie an honouraUe duty to discharge faithfully—there

should be no necessity to cajole.

The foundation, development, and success of " Ser-

vice''' may be summed up in three words or expressions

;

Courtesy, readiness-to-serve, and genuineness. Courtesy

to everyone is the first word of good service, in little

things' as well as big. Whether it is the meter-reader's

quiet demeanonr as he enters a house, or the superin-

tendent's attention to a trivial and possibly unwarrant-

able complaint, made thoughtlessly, or as the legacy

of s<Hne past feud with the organisation, it does not

matter : courtesy is the first word, and it iieplies good

intention. Courtesy, like all good things, comes from

the T«q> : unlfi^ the manager shows the way to his assis-

tants, it will not be possible for them, in their turn, to

spread the idea among their Enbordinates, who, very

likely, with indefinite and oba;ure notions of what is

required of titan, are the ones who most often come

into working contact with the community. The second

word in "' Service ""
is readiness-io-serve. It is incom-

patible with good service for an organisation which

a^umes the roll of giver, not always and at any time

toJ>e prepared to yield that service. Furthermore, that

presupposes a certain willingness, or cheerfulness, on

the part of the giver to perform his duly. A service

grudgingly given is no service at all. it is a nuisance.

whidi many prefer to do without, or if that is impos-

sible, accept it in an apalhetic manner : who are then

the losers! An electricity supply organisation should

make its presence felt in the community that it serves,

not oaily by its quarterly accounts, but by developing

an agreeable habit of rendering assistance to manufac-
turers and others in order that they may obtain the

best results possible frmn the energy supplied. There
should even ap}>ear to be a degree of eagerness to help

them should any difficidties arise that it is within the

powers of the organisation to alleviate.

Tliese are only s«ne of the methods by which an or-

ganisation can increase, and round out its service to the

community which it serves. So. too, within the organi-

sation, good service to the organisation asks nothing
more, . and nothing less, than a cheeirful readiness-to-

eerve. There is exactly the same need and demand for

willing, cheerfiil s.enric€, from among the staff and
workers, if the resultant service is to be completely

satisfactory. Is there any necessity to emphasise what
the rosulta t)f good team work are like ? Even the boy
in the meter room can appreciate good combination
when he sees it on a Saturday aitemocm. A well-trained

keen tesxa: is as sure of eucc«9e in busings as on the

athletic field. What is more dampening, or depressing.

than to come on to the job in the morning to be greeted

by cheerless or listless faces f The effect is to produce
a veritable desire to escape it all. the task becomes
irksome and heavier, culminating in a discontented,

difficult-to-understand feeling that " things are not

all right,'" and "" never wiU be right," and '" we had
better have a rise in pay to make us feel better." This

feeling is as far removed as the Pole Star fr<HU readiness-

to-serve. There is too much of the capital '• I " about.

Once that readiness-to-serve feeling could be dissemi-

nated throughout an organisation from top to toe. till it

was saturated, then that first person " singular '' would
be replaced by a greater and more useful first person

plural. Artificial aids are not to be despised towards
increasing the efficiency of a body. From birth upwards
human nature requires that some form of assistance

be given before even the individual can perform the

elementary action of taking a step. The giving of help,

then, is part- of the great "" Service ": all aids in the

right direction are beneficial. But once going, further

action is dependent upon the person himself, unless he

means to hang on crutches all his days. The feeling

of courteous readiness-to-serve is a seed that requires to

be developed by each man for himself, by each organisa-

tion for itself. Those who keep allotments, or rear

chickens, know how carefully young "things"' must
be guarded from sudden and unseasonable frosts,

and how they thrive under sunny conditions. The
final tendency of this second word is in the direction

of goodfellowship. and an understanding of the little

difficulties of life. It affords the opportunity of giving

mutual assistance, often very helpful to a fellow worker.

The last word in "' Service '"'

is genuineness, or. shall

we say, '' deliver-the-goods. " This is the action follow-

ing -upon the desire to serve. By the action we can

adjudse the intensity of the desire propelling, the direc-

tion of its course, and the ultimate objective. It may
be argued that once a man has allowed himself to

develop the feeling of willingness-to-serve, of course.

he must be genuine. Perhaps .' But the human mind
is open to a host of assaults, some so subtle as to pass

in the crowd unnoticed. Therefore, unless the desire is

unmasked by action, and " the goods delivered " our

man is an unknown quantity. Xot everyone can deliver

the same quality or quantity. But every person is

capable of some development, and has a certain capacity.

If the desire to serve by learning is coupled in a counter-

part to another desiring to serve by giving, then that

quality or quantity can very materially be augmented,

with a general heightening of efficiency. Unfortunately

it would neither be wise nor natural to expect that

efficiency to rise to 100 per cent. Yet if the all-round

efficiencv were raised a point or so among the indi-

viduals of an organisation, the over-all efficiency

attained by it would be sharply manifested in the im-

proved quality of its service : furthermore, its value to

the community would be enhanced.

Service is that which each soldier rendered to his

cotintrv during the war. and it developed without doubt

a splendid feeling of comradeship. It is because that

same free sense of comradeship is lacking a trifle here

and there to-day that things become a little difficult.

The private obeyed his subaltern, as he in turn obeyed

higher authority: each in his part in "the big show "

did his best, and believed and relied on the other.

Unless this spirit of service continues, social existence

cannot continue. Machinery of the most costly and

most perfect kind may be laid down, but it will be spoilt

by bad or inefficient service ; it mav not even be worth

laving down, as the expense of its upkeep may be

prohibitive. It may he said that unless we pick our-

selves up. and try to increase the value of our service

to the community, we shall surely return to the neolithic

age. in which the hammer was the great tool of social
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THE VISIT OF DUTCH ENGINEERS TO ENGLAND.

By R. BORLASB MATTHEWS, Wh.Ex., A.M.Inst.C.E., M.I.E.E., F.R.AcS.

Dl'iiixg the week before last the members of the Asso-

ciation of Managers of Dutch Electricity Supply Under-

takings were tue guests of tlie Institution of Elec-

trical Engineers, jointly with the Cable Manufacturers'

Association and the B.E.A.M.A. Owing to the pre-

vailing labour difficulties, both here and in the Netner-

lands, uncer- dnty in steamship sailings, &.C., the

original programme had to be considerably modified

ana curtailed. Many of the works which it was pro-

posed to visit were shut or shutting down for lack of

coal, so it was decided to plan the trip so that the guests

might obtain a good idea as to what England looked

like at her best in the "" Merrie Montn of May."
Accordingly, after the reception of the visitors in

London, the party was taken in cars via Henley,

Oxford, Ettington and Stratford-on-Avon to Hereford,

and thence via Chester to Manchester, whence the return

journey to London was accomplished by train.

Mr. LI. B. Atkinson, President of the I.E.E., acted

as the principal host on the tour, and was supported by

hir Tom Callender, .Messrs. Rosling, Kibblewhite,

Pollock and Borlase Matthews; each of these gentlemen

provided a motor car for the transport of tne party.

Mr. R. H. Tree accompanied the party as an official of

the LE.E.
The visitors were met at Liverpool Street Station on

arrival and driven to Tagg's Island, Hampton Court,

for lunch. After lunch, a visit was paid to the resi-

dence of Mr. W. J. Crampton at Weybridge to inspect

liis wireless telephone equipment. He had arranged for

a speech to be transmitted from The Hague by the Pre-

sident of the Dutch Radio Institute in Dutch, for the

benefit of the visitors. Also the party was able to listen

to a concert at The Hague. Unfortunately, owing to the

very hot, dry day, atmospherics were in evidence, and

occasionally Croydon (speaking by wireless 'phone to

Folkestone} butted in, as the wave length was only

slightly different. Still, the transmission of song, music,

and speech was very clear. Mr. Crampton's apparatus

was of special interest in that only three thermionic

valves were employed, instead of the usual seven, an

improvement which was made as recently as a couple

of months ago.

On the following Monday morning the recently re-

occupied buildings of the I.E.E. were viewed, and an

idea was given as to the damage Government bureau-

cracy can inflict on buildings in its temporarj* occupa-

tion. Thence the party proceeded to the Lot's Road
Power Station of the Underground Electric Railways,

where it was met by the chairman of the directors.

Lord Ashley, and the chief officials of the company. The
chief items of interest that attracted attention were the

oil burners now in use and in course of installation on

the boilers. Two types are employed, the Thornycroft

oil-pressure system and the " Scaral) " steam injector.

The officials stated that they found they could raise

steam more quicklj-, and also that fuel oil at 90s. per

ton compared favourably with coal at .")is. Many power-

station engineers have talked glibly of utilising oil fuel

under present circumstances, but have ([uite overlooked

tlie necessity for large storage ta.nks. The Underground
Railway officials have met this difficulty by borrowing
two large oil tank lighters, into which they have led

flexible steam pipes for heating and pumping tlie oil.

A 25,000-kVA turbine set was in course of erection, and
a 5,000-kW turbine, that had been running continuously
since the opening of the station nearly sixteen years ago,

was open for inspection. It was interesting to note what
little wear had taken place during this long time.

The yisitors were entertained at lunch at St. Stephen's

Club by a large and representative party of electrical

engineers, after which the first stage of the tour was com-
menced. The first stop was made at Henley, and after

tea a trip was taken in a launch on the river. On the

next day, Tuesday, the party motored to Hereford via

Ettington and Stratford-on-Avon. At Oxford, the City

Electrical Engineer, Mr. F. H. Francis, showed the

party round the principal Colleges.

At Ettington Park the party was entertained to a

sumptuous lunch by Mr. Robert Petersen, in his charm-
ing old-world mansion house, the original portions of

which date back to before the days of William the Con-
querer. The house contains a magnificent collection

of pictures and antique furniture, including, to th«

special interest of the visitors, some excellent examples

of Dutch art and workmanship. The detour through
Stratford-on-Avon was made so that the guests might
obtain an idea as to the appearance and characteristics

of Shakespeare's country.

At Hereford the party was met by the Lord Mayor,
the chairman of the Electricity Committee, and Mr.
W. T. Kerr, the city electrical engineer. After dinner

an inspection was made of the power station, and on the

following morning a diversion was made from the direct

route to Shrewsbury, to see the overhead distribution

system for supplying farmers and outlying villages.

Of all the engineering enterprises seen by the Dutch
engineers on their visit to this country, that of Hereford

made the deepest impression, partly probably because

it was very akin to their own problems, and also on

account of the uniqueness of finding such a large station

in such a small country city of only some 25,000 popula-

tion, \\hose per capita consumption is 122 kWh per

annum, as compared with about 27 kWh in many other

towns. All the more credit is due to the electricity staff,

when it is borne in mind that Hereford is a farmer's

market, and other industries are conspicuous by their

absence. Ten electrical wiring contractors are kept

busy, and find it difficult to retain any stock of electric

cookers and heaters in their showrooms, so great is

the demand. A normal farm equipment in the neigh-

bourhood of Hereford comprises electric light and

cookers for the farm-house, and a 15-h.p. motor and

electric light for the barns. Mr. Kerr also demonstrated

some of his electroculture experiments.

Xt Chester the party was met by Mr. S. E. Britton,

the city electrical engineer, who showed the visitors

the sights of the city. Arrangements have just been

completed for the lease of the Government Munition

P'actory generating plant at Queen's Ferry. Only those

who have had experience of the difficulties of negotiating

with irresponsible Government departments will fully

appreciate what this means; hence Mr. Britton is to be

congratulated upon his success. For the time being,

.Mr. Britton's electroculture experiments on crops with-

out manure have been suspended; it is to be hoped,

however, that he will be able to find time soon to con-

tinue his investigations.

At Manchester a visit was paid to the Stuart Street

generating station, and to the site of the new Barton

power station, which is to be equipped with three 26,000-

kVA turbine sets (maximum load of station 90,000

kVA). The foundations are well in hand, and a com-

mencement has been made with the erection of the build-

ings. After this a demonstration was given of tlie

operation of the Barton barge canal bridge. This struc-

ture is the only one of its kind in tlie world. It forms

a channel for the passage of barges over the Manchester

Ship Canal, and when ships wish to pass in the latter,

locks are closed at the ends of the canal and its junction

with the canal bridge. Similar locks are closed on the

canal bridge, which is then swung aside, clear of the

ship canal. The water contents of the canal bridge

amount to about 1,400 tons. This engineering achieve-

ment greatly impressed the visitors from the land of

canals. After this the party was entertained at lunch
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by the Metropolitan-Vickers Co., and then proceeded

to inspect the works of the firm. Particuhirly noticeable,

as indicative of the progress of electricity in the world,

was the large number of large-sized turbo-alternators in

the course of construction. In fact, it would appear
that a central station ought to be asliamed of itself, if it

had not on order a set of at least ."),000 kVA.
The official visit terminated with a dinner given l)y

the Lord Mayor of Manchester, and the guests firoceeded

to London on tlio Kridny, so ;i,- to catch Sat nrd;i v's

steamer.

Such a visit undoubtedly does much to ijromole the

f.nttnte cordiale between nations, and in the present

world's crisis, what is wanted, above all things, is a

restoration of international credit which is Ijased (in

mutual understandings. It was interesting to note the

views of Dutchmen on the coal strike, as they are watch-

ing events very closely; they have so many patclicd-u])

affairs in their country, which are still smouldering.
and both men and masters are taking their cue from
England.

LONQ-DlSrANCH WIRELESS TRANSMISSION.

At a meeting of the Wireless Section iif the L\.stitutiun oi

Klectkical li,Nta.\'EEKS on May '2.5th, Mr. C. F. Elwell opened
ii discussion on "' Long-distance Wireless Transmission."
Mr. iilwell said that in plnnninj^ a radiotelejjraphic service

over Ion;,' distances the ttrst uonsuleration was the value ol

the power required in the receiving aerial or coil to oper.ite
satisfactorily the various receiving devices. 'Ihe value selected
must he obtainable under the worst possible circumstances.
I.e., it must represent the minimum value for the year, it

had been shown that audibility as between two long-distance
stations might vary from a minimum of 'iOd to ocLasionally
50,(XJ0. Opinions on this subject- varied Cl)n^^lde^al)ly. i)r.

L. W. Austin considered that a minimum of GxJd-iuw vi.

was necessary tor good all-the-year-round conimuuication in

the Washington region. I'he Nauen station i)roduced .'siynul..

of this strength in .\nierican aerials, while Bordeaux wini its

1,000-kW arc transmitter and •25(l-metre towers produced
•AtXlO"'" watt. Professor Howe had worked out a figure cor-
responding to lUUXiU-'" watt as a suitable figure. Professor
Vallauri measured signals received at Leghorn from Annapolis,
and obtained values from O.ixlO-'ito Ixit, -'Owatt. A trans-
mission formula for long distances was lacking. The short
distances, from ii) to 5U miles, were covered by a formula
based upon mathematical analysis. For longer distances the
magnetic held would be less, hut this could be corrected by
the addition of a factor which took care of the curvature of

the earth's surface and absorption of energy. This was then
k'nown as the .\ustin-Cohen formula. Dr. Fuller and Som
merfeld had suggested other values for the constant used in

the -Austin-Cohen formula. Prof. Howe had used the
formula in calculating the power required for tran.smis-
sion over various distances up to (i.OflO .miles. The number
of kilowatts thus obtained was in some cases quite unrea.son-
able, but upon sub.^equent revision according to the Fuller
Inrmula the results were inuch more reasonable. It had
been proved by Prof. Vallauri that the .-^ustin-Oihen formula
was not so reliable as tlie Fuller formula over distances of

4,000 miles. Other experiments reduced this distance to

2,'20O miles. The .speaker advocated international co-ordination
and a si^ecial arrangement of the formula to dilTeientiate be-
tween overland and oversea transmission. He thought that
the inexpensive nature of the apparatus for measuring received
currents would permit amateurs to aid in the collection cf
data. The Radio Research Board might be induced to co-
ordinate the data thus oblainc'd: a standard method of carrying
out the mea.surements might be developed, and printed forms
might be distributed to those willing to assist. .After all. it

was quit^ po.«sible that no formula could be evolved either
mathematically or empirically, becau.se there w^as no reason
to suppose that the distribution of the field due to a given
transmission was symmetrical. Tt might become nece.«sary
ti trace polar diagrams arnund wireless centres or leitaju
countries.

.'\dmiral-of-the-Fleet Sir Hrnhv .Iackson. speaking as chair-
man of the Radio Research Board, welcomed Mr. Elwell's
remarks, and expressed the readiness of the Board to collate
data if it could be assured that .such data would be generally
accept<'d. .\ specially-trained and qualified ol)server was re-
quired for the work,
Mr. A. OiiAV said that IS cir 1'.) .\e-.irs ago the Marconi Co.

had evolved a formula for the calc-ulation of the value of
received enertry. bnsjxl upon the cube-root of the power and
the effective height of the aerial. This company was still

working on the question. He reminded his audience that
occasional ranges had to be taken into consideration.

Capt. H. J. Round said that Mr. Elwell had comment<"d
upon the fact that values were exceeded during the night
and winter. Ame*ic8n night signals were only 1/5 or 1/6 of

the strength of day signals. The best seasons of the year
seemed to be spring and autumn. .\t present the value of
liower received from New Brunswick and other trans-.\tlantic
.stations was about IbXllJ '" uatt measured near London,
hut the figure would have to be larger. Referring to the
measurement of signal strength in watts, the sjiealier thought
mat the size of the receiving aerial should come in, and
suggested microvolts per metre of aerial or ether as a Detter
metliod of ineasureineiit. He did not recommend the measure-
ment of .signals l)y amateurs; it was a ditficult joh, and
accuracy \>ds es.senlial. Ihe N.f'.L. might give data regarding
the value cif eltective heights of aerials. He thouglit that
auiiihmty methods were dangerous for this purpo.se.

Prof. FoiiTKScii-i said that tlic variety of formula; cm the
suhjccl suggested an examination of their l)asc\s to find whicli
was the most accurate, llie formiila give: hy Mr. LUvell
Has probahly the most satisfactory, and it liacl been proved
to luild gocjd for short di.stances. iie then proceeued to
explain the functions of the symbols given in the .\ustin-
i cjiien formula, the curvature of the earth required carelul
consideration. Pure refraction of tlie waves could not explain
the reception of signals round one-half of the earth's circum-
lerence; the theory was that it was due to what was known
as the ' Heaviside. layer,' which kept the waves to a path
following the curvature of the earth.

Capt. L. B. 'I i;i!NKli said that with the present-day means
of amplification weak signals could he increased to any de-
sirable strength. The height of the antenna was not a
>erious consideration. A big point was the selection of a
suitable wave length. The longer the wave length the more
Molent were almo.spheric disturbances; it was necessary,
therefore, to .select a wave length which would give tlie

greatest ratio between the power which it was desired to
receive and that which was not desired. He showed by a
table the results obtained over a distance of o.OIK) km. which
indicated the falling-oil of the ratio with increased wave-
length. At 1 km. the ratio was 0.^:9; at 2. -J km. 1.0, and
this fell until at 10 kin. it was only O.li, showing that
"2.2 km. was the length to employ.

Prof. E. W. Makcha.nt also thought that signal strength
was of minor imporciice with good amplifying apparatus.
'Ihe figure IXll)--" quoteif by Mr. Elwell was rather high.
He hoped that more care would be taken to state the aerial
current in each indiviilual case considered, tests by means of
shunted telephones hud not been satisfactory; far more accu-
rate results had been obtained by means of galvanometers and
valves. The series of observations and co-ordination suggested
was certainty desirable.

Capt. Trench said that in considering these question.s
fascinating side issues had to be avoided by engineers. He
suggested two or three ways in which the .iustin-Cohen
formula mii,'ht be simplified. Modifying factors had to lie

applied for various conditions. Ihc formula had been used
for frans-.Atlantic tran.smissiGn ; over the Pacific Ocean con-
ditions might be entirely different. He did not think the
aid of amateurs could be relied upon for the collection of data.

Mr. LCKEJiSLEY sho\.'ed some slides on which were plotted
the results obtained during 2-1 hours, 'the stations concerned
were Marion and Chelmsford, and the figures given were the
actual voltages induced in the Chelmsford aerial working
with a current of 380 A. It was seen that while the average
during the daytime was 517 inV, at night the value fell to
as low as 2U0 mV. The ratio between the measured values
and those obtained by the Austin-Cohen formula worked out
beUveen 1.82 and 1.80. 'Ihe speaker .said that if the assumed
height of the Heaviside layer w'as correct the distance at

which reflection and refraction of a wave became etlective was
2.50 km.
Mr. l,i'XNO\ displayed lantern slides showing the apparatus

used 111 obtaining the results mentioned by the previous
speaker, this was something similar to that used by Prof.
Vallauri in his exjierinients.

Major .A. C. Fi'ixEii thought the first step to be taken was
the standardisation of the power required for any particular
type of aerial. He also suggested a standard apparatus with
a tape recorder for measuring values of received power. The
value of current received would vary wdth the geographical
po.sition of each station ; the results obtained could be plotted

and co-ordinated.
Mr. Reed considered that field strength rather than watts

should be sought for: the measurement of the power in watts
was often misleading. He thought the best method of

measurement v,as by means cjf a tuned loop as antenna, and
amplifiers.

Prof. G. W. O. How|.: said that Mr. Elwell had referred
to his figure of 400X11)- n this was the strength of the field

required for good all-round working, and the factor of safety

allowed was not too large. When the .-Xustin-Cohen formula
was u.sed the number of kilowatts sometimes seemed too
large.

Dr. W. II. Ecci.es said that the fundamental law governing
the received portion of the power transmitted was the law
of inverse squares; the formula merely showed what the
factc;rs were. Bending round the earth and absorption in the
medium both took place, and these were put into one ex-
ponential term in the .-Vustin-Cohen formula. The correctness
of the formula for daylight measurements was really

miraculous.
Mr. Elwell said that he would make s, written reply.

i
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ELECTRIC LIGHT WIRING SYSTEMS.

At a meeting of the National Association of SurEsvisiNO
jiiLECThiciANs, held on May iUtU, Air. i'. i. Alldkkad reaa a.

paper ou tue auove suujeui, wmch we aostract ueiow, togetlier

Willi tue uiscusbiun. iiie paper was writieu cliieny lo cover
tlie couuitiuns and aillicuilies met with Dy supervisurs and lore-

men 111 Lue coniractmg maustry, especially in luose cases wueie
Clients clo not engage Uie services oi consaitmg engmeers.
ureat attention i» Deing paid nowadays in tue prepaiation ol

hgiitmg scUemes to eudeavouriug to oDtain a uniiorm degree oi

lignt tiirouguout tne wuole area at a predetermined inieusity
ou the principle oi daylight instead ot locauy Ughiing tue
actual aieas wnere a nigu mtensity of light is required. 'lUe
writer is uirongiy of tue opinion that, oefore applying tue
apparenuy ideai system, the wUole ot the conditions ol eacu
proposed installation suouid be very careiuuy considered;
otnerwise it win be founa to be botn inemcieni and extrava-
gant.

vvnere operations have to be carried out over a large area, or
where operators nave to move about very much, unuoiiu iilu-

mmatiou is mucU the best, but in aU cases where the actual
u'orKing points are u.\ed and ol small area, local lighting witn
sinaa uuus adequately renected and screened irom the eyes is

much tUe best and most economical method.
w ith regard to the system ot wiring, in situations where the

wiring IS likely to be suDjected to mechanical damage, or
where it is desired to bury it under tUe plaster ot walis and
cemngs, dec, heavy gaiiye screwed cumtuit is the most suit-

able, out in otlier cases it is an open question which system
will be the most satisfactory.

The chief adcuntayca ol die screwed conduit system are :
—

. (1) Good mechanical protection to the wire, and very suitable
tor burying m walls and ceilings, Ac. ('A) ihe wire can be
easily drawn out when laulty and replaced without disturbing
the decorations. (S) Can be made practically watertight, and
(4) gives complete protection from fire, due to electrical causes,

except at the fittings and switches.
The ilisadvantayea arc :— (1) the wire being encased in a

conductor at earth potential (usually at the same dillerence of

potential as the supply voltage) is always under elebtrical stress

which tends to break down the insulation, and is usually quite
successtul in doing so wherever it is weak, even though
not low enough to be dangerous, ('i) Being watertight (at any
rate wherever dips without joints are made) any moisture that
is collected is neld, which corrodes the conduit, causing
chemical action to take place in the insulation of the wire.

(3) Where there is an excess of moisture in the air. the con-
duit will very quickly corrode and thus attack the insulation

as before mentioned, or if lead-covered wire is used, electrolytic

action will occur between the lead and steel, thus causing the

steel to be eaten away, this action being greatly accentuated in

places where the air is charged with damp salt or acid. (4)

Very expensive to install and cannot be used on the surface
where appearance is of consideration.

iiteel conduit with continuity grip couplings makes a fairly

good substitute, with the advantage that it is somewhat
cheaper, but cannot be made watertight. The advantages and
disadvantages are about the same as with screwed conduit, but
the writer much prefers screwed conduit, and has found that,

if properly installed by conscientious and reliable workmen,
there is very little difference in cost of the two systems.

Steel Conduit with flain " I'nsh On " Couplings.—The In-

stitution of Electrical Engineers and most of the fire offices

have condemned this system, although it is still being u.sed

very largely in the cheapest class of w-prk.

Wood casing and capping, where in,sfalled on the surface in

dry buildings and not subject to mechanical damage, especially

if well shellaced on all sides before erection, is as good as any
system to be at present found. The wire being encased in a
non-conductor, the insulation is subject to very little electrical

stress and, therefore, breakdowns are extremely rare. 'Ihere
is no danger from electrical shock and very little, if any, with
regard to fire from electrical causes; in fact, provided that the
wires are not disturbed, the installation will be quite efficient

long after the in.sulation has peri-shed. The casing can also
he made to form part of the decorations where desired.
The cliief disadvantages are :

— (1) Should the casings he sub-
jected to damp, they become partial conductors, the insulation
of the wire is electrically stressed, and, if weak, faults will

occur. If the precaution is taken, in damp places, of

fixing the casing tiff the surface by means of porcelain packing
pieces and well shellacing the casing before erection, very little

(if any) trouble will be found due to this cause. (-2) Not suit-

able for places where subject to mechanical damage. (.3) First
cost is fairly high, being practically the same as that of screwed
conduit. (4) Efficient labour is difficult to obtain, the average
wireman usually having very little skill in this direction, and
itis not practical to let carpenters do the casing work and
wiremen the rest on small installations.
Lead or alloy-covered icire fixed direct forms an efficient and

durable installation if installed under suitable conditions, and
generally is found to be considerably cheaper than either
screwed conduit or casing.
The chief advantages and disadvantages are :—All these sys-

tems are more or less subject to mechanical damage, and in

practice the harder the alloy, the more difficult and expensive
It will be to mstall. there is greater risk ot kmks bemg
lonned, as well as sharp edges where tne alloy is removed ai
hitmg or switch pomts, both of which whl damage the insula-
tion. Vvhere nxed on the surlace, more especially with plain
lead or the sotter alloys, the wu-es are very liabie to sag on
horizontal runs, even though the nxiugs be provided at
very short intervals, and thereiore is apt to be unsightly. Al-
though the wu-es when hxed may ni the surfaces perlectiy,
sagging will gradually occur, sometimes taking several mouths,
ihe system can easily be made watertight. One great advan-
tage IS that if the ends are properly protected, tne wu-es are
iimnune Irom damage by impurities or damp in the surround-
ing air. V\ here .salt or acids are present, tne writer suggests
that plain lead be used as some of the alloys are subject to
electrolytic or chemical action under these conditions. In
cases Where it is desu-ed to conceal the wires, they should he
drawn into conduit where embedded in cement or plaster, but
can be run without further protection under wooden floors and
down hollow partitions, &c.
Hard Hubher-cased \ .l.H. Wiring .—Ihe. rubber casing has

a tendency to crack and open "where the wires have been bent
to a very sharp angle, this crackmg only occurring at some
considerable period after installation, thus exposing the V.I.K.
insulation to any damp or corrosion that may be present. Ihe
wiring is more or less ragged and unsightly where instalieil on
the surface, as a certain amount of sagging onhorizontal runs
IS unavoidable.
V .l.H. cleat iviring systems form very serviceable and cheap

installations. Extra protection must be given where the wires
are liable to mechanical damage, and where within ordinary
reach. This system is rather unsightly when on the surface.
N'ery successtul results have been obtained in installations
where the V.I.R. w-ires have been cleat«d under woou joist
tioors and vertical runs on the w-alls. the wires being enclosed
in conduit or wood casing. There is, however, a risk ot the
insulation of the wires under the Hoors being attacked by
vermin, but the writer con.siders that if the wires are
separately cleated under the floors and separate fibre conduits
(which can be sunk behind the plaster) for each wire are used
down the walls, the danger is practically nil. This system
being then free from mechanical damage, and not affected by
damp or conden.sation, is probably the cheapest and best that
can be installed in buildings so constructed, more especially
the smaller type of private residences. The insulation of the
wires being really only of a secondary nature, especially on
voltages of 100 volts and low-er, the cheaper grades of w-ire can
be used, and once installed can generally be relied upon to last

a great number of years after the insulation itself has perished.
The writer does not, however, advise this system for places
where there is a strong chemical or salt-laden surrounding air.

unless the very highest grade of rubber-insulated w-ire is used.
Bare Copper Wire on Insulators.—In buildings which have

lofty roofs or ceilings, and appearance is not of great con-
sideration, successful use may be made of bare copper or
aluminium wires stretched tightly and bound to suitable porce-
lain insulators. A combination of V.I.K. cleat wiring and
bare conductors forming the cheapest class of installation in

suitable buildings w-ill generally be found to be very durable
and free from faults. In cases where chemically or salt-laden
air is present, bare conductors are not recommended, owing to

the liability of electrolysis acting between the conductors across
the in.sulators where the latter are fixed to metal w-ork. The
system of running flexible insulated w-ires on button insulators
has been very much used on the Continent, and there is a lot

to be said for it.

Discussion.

Mr. Gahbett. referring to a suggestion that some of the
faults of screwed conduit could be got over by galvanising,
a.sked how the threuds were to be galvanised and what advan-
tage there would be if they wereV He did not think galvanis-

ing w-ould be any as.sistance in preventing condensation. As
to the comparative co.st of wood casing and screw-ed conduit,
he was surprised to hear that they were about the .same. .-V

serious difficulty he had found with " Cab Tire " cable was in

the ends, especially when it w-as used in connection w-ith. say.

printing machinery where the cable had not only to withstand
rough usage, but also the risk of contamination w-ith printer's

ink; he had never yet seen any system which looked after the
ends, w-hich too often w-ere exposed to the elements. He had
noticed that on some jobs something like .50 wires were
bunched together outside and exposed to the -n'eather. What
happened w-hen -water got betw-een the individual wires?
Mr. Crowdy said that where the threads w-ere galvanised it

impeded the continuity. It was difficult for the ordinary man
to tell aluminium paint from ciilvanising. and it was a splendid
conductor, and w-as often used. The present high cost of

wages rather helped to justify the author's suggestion that
wood casing was as expen.<;ive as screwed conduit, but thanks
to the work of the Trades Training Schools .some very good
young wiremen were being turned out who were doing very
much better work with wood casing than some of thei'r fore-

runners did. There had recently been a big discussion by the
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Institution of Electrical Engineers Wiring Kules Committee,

upon which he represented the Association, about the advis-

ability ot putting tuo wires in wood casing without an inter-

vening hllet. He could hardly believe his own ears when the

suggestion was made, but -J!! of them discussed the matter for

four hours, and eventually a majority, apart from the Fire

Office authorities, agreed that it was safer to run two wires ol

opposite polarity in one groove than to run them in separate

grooves. The reason put forward was that more fires had

occurred through the wood lillet than from any other cauw.

At a subsequent discussion, however, that decision was

reversed. In the course of other discussions by the Wiring

Rules Committ^'c, lie found that some consulting engineers and

fire oflice authoii'lus nl.jr, inl to running •' Stannos." Henley'.n

or " Cab Tire " <:ilil.' uiHl.r- lloors, but he. personally, did not

see the difference bclvMvn those systems and v\ood casing under

lloors. The objection, however, appeared to be tliat there was

a possibihty of the metal sheathing getting a kink in it. with

the result that eventually there was a blow out in the twin

cable, which was usually used. It was the fact that many
cases had occurred of that kind with lead-covered twin cabU',

and fires had resulted. " Cab Tire " cable was funny stull,

and opinions differed about where it should be used and

where it should not. In a case at Ilampstead, the local supply

authority refused to allow " Stannos " cable to be usea for

some heaters (the customer not -wishing the walls or tioors to

be interfered with), but accepted "Cab Tire" cable. On
another occasion he could not get the people concerned to

accept the latter on any account. The end of " Cab Tire
"

cable was really a serious matter, and he made it a rule that

it should be gripped by a suitable grip fitting. It they con-

nected " Cab Tire " cable to an ordinary switch or holder,

they would find that in, say, a week or two, the sheathing had

appreciably shrunk and left an inch or so of unprotected wire.

Mr. Revell was prejudiced in favour of V.I.R. cleat wiring

jirotected down walls with wood casing. He had had consider-

able experience in the use of this system; an earth seldom

occurred, and a tire was unknown. A considerable quantity of

that wiring was carried along under the open eaves, in which

snow collected in the winter time, whilst the eaves were

almost filled with birds' nests, which provided plenty of

material for a fire, but nothing of that sort had happened. In

some places also the insulation had been gnawed off by rats,

but as long as the wires were kept apart, nothing occurred.

On the other hand, with conduit there was a great incentive

to slackness of work and there were all possible chances of

breakdown. On those grounds he contended that there was
nothing to beat the cleat system for safety and efficiency.

Moreover, the structure of the building was not appreciably

weakened, as it was with conduit, only the minimum amount
of material being taken out to accommodate the wires. A case

had come under nis notice in the City of London, and, curiously

enough, it was a fire insurance office building, in which the

tioors had dropped two inches through too much cutting away
imderneath to take the conduit. In spite of the criticisms that

had been made of " Cab Tire " calile, there were circum-

stances in which no other type would stand up so well. In a

sewer in Manchester a " Cab Tire " cable had been used for

manv years without trouble in circumstances in which many
people Would not undertake to put in an ordinary cable.

Mr. Crowdy asked what was the best system of wiring for

the use of heaters in bath rooms? The difficulty with

apparatus of that kind was that the frame must be earthed,

and if they put in a 3-pin plug and an earthing wii-e for a

radiator in a bathroom, then it was necessary to put in similar

plugs all over the house, because very often the same radiator

was used in the bathroom as was previously used in the bed-

room. Difficulties also arose in connection with shaving pats,

etc., which were u.sed with d.c. adapters, and had led to

.several nasty accidents. The obvious thing was to do without
radiators, but people would have them.
Mr. Stilino explained that no trouble .should be experienced

with the ends of " Cab Tire " cable if they were clamped.
Mr. Wright said his cxiirricnce was that the cost of wood

casing was about half thiit of .srrewed conduit in dry .situations.

Mr. Whitley thought that the manufacturers of " Cab
Tire " cable made a great mistake in recommending it for

any and every purpose. For certain purposes it was extremely
useful, but there were circumstances in which it should not

be used.

Mr. Al.in Kirk had recently got out estimates for various
systems of wiring working-men's houses, and he found that

the saving obtained by using lead-covered wire was so .small

compared with screwed conduit that it was decided to go ahead
with the .screwed conduit. The chief thing in all install.Ttion

work just now was the cost of labour, w'hich had gone up out
of all proportion to anything else. In 1913-14 it was about
25 per cent, of the tofiil rusl. but now it was 60 per cent.

Mr. GoRiNGE said tlut ii good method to prevent conden-
sation was to ventilat)' Mm- conduit as much as possible.

Mr. Crowdv pointed out that with a three-wire .system often

quite an appreciable potential difference would be found be-

tween the neutral and earth : a recent test which he had made
showed between 50 and 65 volts.

Mr. Alldread, in a brief reply to the discussion, said that

prices which he had recently got out for wood casing and
screwed conduit showed that the latter could be installed as

cheaply as wood casing. As to galvanising, if the threads were

tightly sci'ewed up, galvanising was not necessary. He did

not believe in aluminium paint, which was made of aluminum
and varnish. Galvanising was resorted to in order to give pro

tection from condensation and subsequent chemical action, and

he agreed that if condensation could be avoided by ventilation,

it should certainly be done. He bad had no experience of
" Cab Tire " cable, and would not, therefore, say anything

about it. At the same time, he thought that if the

ends of the cable were gripped efficiently that was all that

was necx!S8ary. As to bunching wires outside, he .saw no
H'ason why the water should have any harmful effect upon the

hard rubber insulation. The whole object in wiring was to

provide the job at the cheapest possible cost, and not at the

top co.st which it \sas thought the customer could afford to

pay. He agreed with Mr. Crowdy that present-day appren-

tices were making good workmen, and also that the two wires

should not be put close together in wood casing without the

centre fillet. There was no doubt that cleat wiring was one

of the best systems, but there was no one system which satis-

factorily met all conditions. .\k to wages, he would \>e in-

clined to put the present percentage of the total cost at even a

higher figure than that mentioned by Mr. Kirk. His experi-

ence was that wages were now three to four times as high as

they were in li)13-14.

ELECTROSTATIC ADHESION,

Great interest has been aroused by the remarkable demon-
stration of Messrs. .Alfred .lohnsen and Knud Rahbek at. the

Institution of Electrical Engineers, and the correspondence

which has followed relating to earlier work in the .same field.

In our last issue we drew attention to the discovery of Elisha

Gray in 1873. which was recorded in our pages, and v\e Late
now traced the matter further.

As Mr. Rollo .Appleyard points out in a letter in this issue,

whether Edison's chalk-cylinder loud-.speaking telephone de-

jiended on the .lohnsen-Rahbek electrostatic phenomenon, or

upon electrolytic action, is somewhat in doubt. In The Tele-

(iiiAi'Hic Journal (now Electrical Review) of April Ist, 1879.

a detailed illustrated description of " Edison's New Telephone
lieceiver " was printed, from which we reproduce an extract:

" In fig. 1. (/ (1, is a mica disk about four inches in dia-

meter, held at its edge by suitable frame work ; c c is a

cylinder which can be revolved continuously in the direction of

tiie arrows, and which is composed of precipitated chalk mixed
with pota.ssium hydrate and mercuric acetate, upon a metallic

a.xle (shown by the shaded lines). This cylinder is kept slightly

wetted with water. One end of a metal bar is fixed to the

centre of the mica disk, and to the other end is fixed a small

platinum point p, which presses upon the circumference of the

chalk cylinder. The circuit between line and earth is made
from this metal bar, through the chalk cylinder. As the

cylinder is rotated either by hand or other power, the friction

between the metal bar and the chalk cylinder is very consider-

able, and the diaphragm is drawn or bowed outward toward

the cylinder. This operation is purely mechanical and local.

When the electric waves are tran.smitted from the distant

/ro/jsmiffer

iine

Y\Q,. 1.

station by the speaker (who uses Edison's carbon transmitter

connected in circuit with the induction coil A in the usual

manner) over the wire to the receiver, each wave as it passes

through the chalk cylinder effects by electro-chemical decom-

position more or le.ss neutralisation of the friction between the

bar and the cylinder according as the wave may be a strong

or weak one. The resultant effect of each wave is the freeing

of the diaphragm, permitting it to regain its normal position.

Thus a series of electric waves, with the alternate space be-

tween, effects a vibration of the diaphragm in jtcrfect accord

with the voice of the speaker, the action lieing .solely electrical

and clii'iniral. The element of time is not a factor as in the

electro inaniH'tii instrument of Professor Bell, where, as is well

known, ;i luiciptible degree of time is requisite for a charge

and iliscbarge. In this new telephone apparatus Edison dis-

penses entirely with the electro-magnet, heretofore used in all

telephone receivers, substituting the aI)ove electro-chemical

principle. This, by its greater delicacy and power, is made to

vibrate a very much larger diaphragm than is possible with the

electro-magnet, thus giving greater volume of sound and obviat-

ing the 'necessity for holding the telephone to the e.ar. By it

the voice of the speaker is transmitted to the distant station
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without the loss of Yolunie. In fact, at times, with a very con-

siderable increase, the telephone speaks louder than the person

talking at the transmitting station. It also produces the

highest musical notes with the same perfection as the lower

ones, something that was found impossible in the old machine.

I'hese points oi superiority over the electro-magnet are due to

the fact that while in the electro-magnet the electric waves
constitute the force which vibrates the diaphragm of the re-

ceiver, in the new machine they only control it, the force used

being strictly local, either the power of band or clockwork."

It will be seen that the action of the instrument is ascribed to

the diminution of friction when the telephone current passed

between the chalk cylinder and the platinum contact—pre-

cisely the opposite ellect to that observed by Messrs. Johnsen
and Bahbek, as well as by Ehsha Gray, Prof. Barrett, ana Mr.
Appleyard. The Edison effect is attributed to electrolytic de-

composition, and it is interesting to note that the cylinder had
to be kept moist with water. \Vhether this explanation was
correct or no was the subject of discussion at the Physical

Society on March 14th, 1S8U. reported in The Telegraphic
JoDRNAL of April 1st. Mr. Shelford Bidwell showed experi-

ments supporting the electrolytic theory, and Prof. Ayrton
apparently held the same view.

l^'urther particulars of an improved form of the Edison tele-

phone were given in The Telegraphic Jodrnal of October loth,

1879, and we may add that hundreds of these instruments were
put into use by the British Telephone Co.

In " The Speaking Telephone,' by G. B. Prescott, pubhshed
in 1879, Chapter V gives a full account of the researches of

Elisha. Gray, originally communicated to the American Elec-

trical Society on March 17th, 187.5, and quoted by Mr. Apple-

yard in our " Correspondence " columns to-day. The author

points out that in experiments with the bath tub success

was attained only when his finger was dry. Continuing his

experiments. Gray constructed a cylindrical sounding-box with

a, metal cover, the bos being jsnounted on a spindle to w hich a

crank was attached. The m«kl cover was connected to earth

through the spindle, and the operator held one end of the tele-

phone line in his hand. On rotating the box and pressing the

lingers against the cover, while the telephone current was dow-
ing. he says, " the tune that is being played at the other end
of the line becomes distinctly audible, and may be heard
throughout a large audience room." Discu.ssing the cause of

the phenomenon. Gray proved that the effect was due to elec-

trostatic attraction. Whilst we have not space to quote further

from this exceedingly interesting article, we may mention that

Gray applied himself to the transmission of " composite
"

signals and to their analysis at the receiving end, with a view

to producing " a multiple Morse, a fast printing, an auto-

graphic and other systems," and succeeded with the aid of

resonators. He says :
" Many signals may. in this way, be

transmitted over the same wire at the same time, and many
dispatches sent simultaneously to as many stations. All this

may be done, too, without affecting the line for its ordinary

use." On one occasion, when he had been sending tunes over

a short line, using one of the batteries of the North-Western
Telegraph Co. at Milwaukee, he was surprised to learn that

the tunes were reproduced by the relays in the various oflices

along the line. " Some of the operators being ignorant of the

invention of the telephone at that time, w'ere very much
amazed at this new exhibition of the musical powers of their

instruments, and I am told that one gentleman, sixty miles

from Milwaukee, closed his office that night much earlier than
he was accustomed to do." It will be remembered that

America had not then become " dry."

REVIEWS.

fhe Electric Lamp Industrii. By G. A. Percival. Pp. xxi -f-

112, figs. 26. London : Sir 1. Pitman & Sons, Ltd. Price

3s. net.

This little book is one of a series dealing with common
commodities and industries. It is not intended as a technical

treatise, but rather to give a general description of the methods
employed in the manufacture of electric lamps in a modern
factory.

The book opens with a brief but interesting account of

the development of the industry from the experiments of Sir

Humphrey Davy down to the present date. Ihe manipulation
of glass and the pumpiug equipment are next dealt with, and
the operation of several kinds of vacuum pump is described.

Some figures are given to show that the molecular pump is

much superior to others, but no attempt is made to describe

it. The manufacture of carbon-filament lamps occupies rather
more space than is justified, se'eing that these lamps now
only form about one-tenth of the world's output.

It will come as a surprise to most people outside the lamp-
making industry to observe what a high degree of specialised

chemical knowledge is requued for the production of a com-
mercial tungsten lamp, first in the reduction of the ore and
preparation of the pure metal for drawing into wire, and
later in the use of chemicals io the completed lamp to prevent
blackening and assist in producing a good vacuum.
In the chapter on gaafilled lamps, the methods of preparing

sxgon ara briefly described, and the reasons for using a coiled
filament are stated, but, unfortunately, there appears to be

an omission of some kind in this chapter, and the argument
is hardly intelUgible.

The author gives a warning to users of inferior gasfilled

lamps that sagging of the filament and the consequent opening
out of the spiral may result m the efficiency being lower than
that of the ordinary vacuum lamp.
The most interesting part of the chapter on arc lamps is

the description of the Pointolite lamp, in which an arc is

formed between a rod of rare earths and a tungsten ball in a
sealed bulb, the result being a highly concentrated source of

light of high efficiency.

There is an excellent chapter on vapour lamps of the arc

and glow discharge types. Con.siderable advances have been
made in the design of these lamps recently, and it may well

be that they are destined ultimately to supersede the filament

lamp. Certainly the lamps in which the light is obtained by a
discharge through a rarefied gas approach more nearly to the
ideal of a cold source of light, whereas the tendency with the

filament lamp is to obtain higher luminous efficiency by in-

creasing the temperature at which the filament is run. Ob-
viously we must be approaching the limit of improvement in

this direction, and the vapour lamps offer possibilities of

research along quite different lines.

It is a pity that more care was not taken in correcting the

text of this book. There are a number of errors, some of

them slight, but others, as indicated above affecting the

sense of passages in which they occur, and these mar what
is otherwise an extremely interesting and readable little book.

Fundamental Principles of Electric and Magnetic Circuits.

By P. A. Fish, M.B. in B.E. Pp. xi-H94; 106 figs. Lon-
don : McGraw Hill Book Co. Price 16s. 6d. net.

This book has been written with a view to giving under-

graduates a foundation for their studies of practical electrical

engineering.

The author follows the method which has always been used

in British universities, and sticks closely to fundamental priu-

ciples; he makes reference to instruments and machines only

when it is absolutely necessary to do so.

There is no great novelty in the method of treatment of the

subject, but the explanations are so clear and accurate that

the book should become very popular.

The chapter headings convey an idea of the ground touched

on. They are, fundamentals, electricity and magnetism, elec-

tric circuits, electromagnetism, electrostatics, sine wave, alter-

nating currents, non-harmonic waves and polyphase currents.

The allocation of space and care to the different chapters has

been very well done, and a private student with a knowledge
of elementary trigonometry and calculus should have very little

difficulty in working through the book without help.

The reviewer did not come across any original matter in

the book, but he was greatly impressed by the very able

manner in which some of the difficult points were explained.

The treatment of hysteresis is very clear, and the derivation of

the B'A/S formula for an electromagnet is very convincing.

Several examples on the calculation of currents in networks
of conductors are fully worked out, but the introduction of

the delta-star transformation would have been a decided im-
provement. This transformation which is useful in both d.c.

and a.c. calculations is widely u.sed in German practice, and
deserves wider publicity in British and American text books.

The method of harmonic analysis adopted by the author is

very interesting, although a professional mathematician would
probably be dissatisfied with it. This subject could be taken

up with advantage by some of the standardisation committees
as it is of great imnortance, and students are liable to_ be

mixed up by the multiplicity of methods given by various

authors.
The final chapter on polyphase currents contains a brief

treatment 'of Kirchhoff'a laws applied to alternating currents,

and gives an inti-oduction to the calculation of currents in

unbalanced circuits. This type of problem is generally care-

fully neglected by writers on alternating currents, although

its importance must be obvious to everyone.

The use of pounds and inches as standard units is unfor-

tunate, and the reviewer is of the opinion that the book would
have been improved by the addition of a few unsolved

problems at the end of each chapter, but apart from this, he
can thoroughly recommend the work to university and techni-

cal college students who are beginning the subject of electrical

engineering.
The printing and reproduction of the diagrams are of the

usual high standard of the McGraw Hill Co.

The Electrical Handling of Materials. 'Volume I. Electrical

Equipment. By H. H. Brouqhton, M.I.M.E.. M.I.E.E.

Pp. xiv-f200; 331 figs. London: Benn Brothers, Ltd.

Price 25s. not.

This review is concerned only with the first of the four

Tolumes of which the work is composed.
The three remaining volumes deal with structural steelwork

and mechanical equipment, cranes and crane mechaniBrna, and

machinery and methods of handling and storing material.

The present work is a revised edition of the author's book

on electric cranes and hoists, and hii been almost entirely

refwritten.
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It is intended both for the user and the designer, and con-
tains a number of typical specifications as a guide to the former
in selactink' appliances for his purposes, whilst the latter is

provided with a large amount of information in the shape <if

drawmgs and particuloi's of machines and the principles

underlying their design.

In his introduction the author lays stress on the evils of

the system of casual labour at the docks and the social advan-
tages of replacing this casual labour by mechanical methods
of handling material. Although it would appear to be true
that the introduction of what the autlior calls " labour-aiding
appliances " does not, in the long run, adversely allect the
amount of employment available, it is very difficult to convince
the dock labourer that the use of a machine which does the
work of twenty men is to his advantage.
We suspect that the economic aspect of the case is usually

the deciding factor. The high rate of wages now paid for

unskilled work and the necessity for quicker clearing of

cargoes, are all in favour of mechanical methods, and this

work should prove particularly valuable at the present time.
In the chapter on electric motors, the types which are

suitable for use under various conditions are described with
reference to their operating characteristics.

Performance curves and general equations are given, from
which the theory of speed regulation is developed in a clear

and convincing manner. In describing the electric braking
of a series motor by the method in which the field is separately
excited, however, the author quotes what he describes as a
lucid description from the Elehtrotechnische Zeitschrift. I'his

may have been lucid in the original, but is certainly not so

in the translation.

Although no attempt is made to deal with the design of

motors, the essential requirements for this work are outlined.

and weights, speeds, and ratings for various standard lines

of motors are given.
The author wisely insists on the need for standardisation

and intercbangeabiUty of parts, and gives some striking figures

of the saving that can be effected in maintenance costs by
proper con.sideration of these points.

In the chapter on intermittent rating, it is shown from
first principles that the rating of a motor should be based on
the load factor, and examples are given to illustrate the
differences obtained in actual cases between this method of

rating and the more common one of a time basis.

In applying the theory for the heating of a homogeneous
body to the complicated structure of a motor, considerable
assumptions have to be made, but the author makes a strong
case for load factor rating, and it is certainly less empirical
than the older method of time rating.

A large number of types of controller are described and
illustrated. The operation and wiring diagrams in this section

are exceedingly good, well chosen, and well reproduced, the
latter point being particularly iinportant in the case of the
more complicated diagrams of connections.
The dynamical theory of rotating bodies is given with

sufficient fulness to show how the power requii'ed can be
calculated in any given ca.se, and also tables and examples
which will in many instances enable such calculations to be
dispensed with.
Numerous references are given to other literature on the

subjects dealt with, and there is a useful index.
It is evident that much care and thought have been expended

to make this work complete in all the details of the electric

handling of materials, and it will prove to be a very valuable
addition to the literature of the eubjeot.

LEGAL.

Jones v. Geeenlino Electric Sl'itlies, Ltd.

In the King's Bench Division on June 3rd, Mr. Justice

Bailhache heard an action brought by Mr. S. G. Jones,
carrying on business at Audrey House, Ely Place, London,
against Grecnling Electric Supplies, Ltd.. of High Holborn.
to recover j£116, the value of certain flush type ammeters and
voltmeters supplied to the defendants on September 23rd,
1920.

Plaintiff said the contract was for a gross of each, and
defendants had failed to take delivery of all the goods. . They
said it was agreed that the time for delivery, viz., seven days.
should be extended, but in breach of the agreement the
plaintiff had failed to deliver within the agreed time, and
they accordingly cancelled the order and accepted the failure
to deliver as a repudiation of the contract.

His Lordship held that the defendants were bound to
pav for the goods, and gave judgment for the plaintiff for

th« amount claimed.

Re Bastwn Eleotric Co., Ltd.

The petition of W. F. N. May and Another for an order for
the compulsory liquidation of the above company was again
before Mr. Justice P. 0. Lawrence in the Companies Wind-
ing-up Court on Tuesday, last week.
Mr. ScHWABE, K.C.. for the company, opposed » winding-up

order, saying that the company was solvent, but it had
not been able to pay that particular debt because it had

not sufficient cash in hand. But it had large contrscts
for the supply of parts for electric heating apparatus. He
alleged that Messrs. May & Padmore, who were concerned
in the affairs of the company, had broken an agreement with
regard to trading, and were trying to spoil the company's
trade, which had improved considerably of late.

This was denied by Mr. D. Pollock, and his Lordship
adjourned the petition for another 14 days.

Contraventions of Power Eestriction Orders.

At Bristol, on May 30th, Henry Jones, a patent flour manu-
facturer, was charged with non-compliance with the provi-
.sions of the Coal Emergency Directions, 1921. in that he failed
to restrict the use of electricity in his works to 50 per cent.
of the average consumption prior' to April last. The prosecu-
tion stated that defendant had been notified of the restric-
tions, l)ut had announced his intention of applying for a
IHTinit to use full power as a food manufacturer. He was
informed, however, that no permit would be issued as flour
could be used for food without special treatment. Defendant
.said that although he had not paid particular attention to bis
power consumption, he had introduced shorter working hours
for his employes. A fine of 7 guineas was inflicted.

.\ similar charge was preferred against Herbert Masters, a
wholesale clothier. For the prosecution it was stated that
defendant had used 69 per cent, above the power permitted
to be used. Defendant pleaded ignorance of the local Restric-
tions Order, but stated that he had complied with it upon
becoming cognisant of it. It was urged, in reply, that the
warning circular had received the widest publicity. Defen-
dant was fined 5 guineas.

Sedition Charge.

The hearing of the case against Frederick New-ington. district

secretary of the Wandsworth BOnch of the Electrical IVades
Union, for committing an act calculated to cause disaffection

amongst H.M. Forces (Elec. Rev., May 20th, p. G18), was re-

sumed on June 2nd at Bow Street. It was reported that a
letter had been received from the Solicitor of the Union stating

that branches had been informed that the fact that a member
joined the Defence Force was not a sufficient reason to bring
about his expulsion from the Union unless he ceased to pay his

contributions. The action of Newington and his branch was
apparently taken in error. The men who had been expelled

had been informed that the resolution expelling them had been
rescinded and annulled. The object of the prosecution having
been attained, counsel withdrew the summons.

CORRESPONDENCE.
Letters received by us after 6 p.m. on Tuesday caniwt appear until

tlie following week. Currespoiulents shouldforward their communi-
cati^trus at the earliest possible moment. A'o letter can be published

unless loe hare the writer's iiame and address in our possession.

The Electricity Supply Bill.

Your leading article' in the issue of June 3rd contains several

liertinent points upon which, with your kind permission, 1

should like to make a few remarks.

i plead guilty to referring almost entirely to the London
Area, and for the reason that, not having had the advantage

of being present' at any of the Provincial inquiries and hearing

all the evidence, I am unable to express a fair opinion. Judg-

ing by what I have heard and read, however, it would appear

that many of the conclusions I have arrived at with respect to

the London .\rea Scheme apply equally to thobc of the Pro-

vinces, and I believe I am correct in stating that the financial

expert engaged upon the London Scheme is also engaged upon

at least some of the Provincial schemes, and that his conclu-

sions are similar.

Your reference to INIr. Leslie Gordon's report to the Execu-

tive Committee of the London Conference is somewhat imfor-

tunate, for the reason that. I believe, that report referred to

the complete scheme originally proposed, which included the

erection of super-stations. These super-stations could not

have been erected without a Joint Electricity Authority having

financial powers under the Bill. That part of the scheme

(super-stations) has now been abandoned, or at least deferred

for several years, and a scheme for linkmg-up and developing

the existing undertakings substituted, and I shall be surprised

if many of the Provincial Areas do not ultimately adopt a

similar scheme, as they could probably all do so w^ith advan-

tage. It could' be carried out under the control of the Elec-

tricity Commissioners, and far more effectively, they being

experts, than would be the case under a Joint Electricity

Authority composed entirely of laymen with no special know-

ledge of the subject.

These circumstances considerably strengthen my contention

that the Bill should be dropped, or the financial clauses

removed and the protective clauses referred to in my article

inserted.

In vour leading article you say :

—

"Failing the Bill what is the alternative^ To perpetuate

the existing chaos, and to make the best of the situation by
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linking-up the present generating stationt and installing new
plant in them where possible."

I venture to say that " the existing chaos " exists more in

the minds of numbers of people as an obsession, than in

reality. The various systems are undoubtedly inconvenient,

but I very much doubt that they have materially checked the

progress of the electricity supplv business. It is a question

whether the great cost of standardising would be justified,

unless spread over a great many years.

In addition to the cost of new generating and transforming
plant and distributing mains, every consumer who possessed

motors or other appliances not suitable for the standard system
would have to be compensated.
The latter portion of your statement is disposed of by the

fact that the linking-up and development of the existing

undertakings, which you criticise so severely, has been found
to be the only scheme possible for some years.

In the last paragraph of your article you say :
" With

regard to the two amendments suggested, the first would ap-

pear to wreck the whole scheme." By this I presume you
mean also the Bill, as it would not affect the London Scheme
now proposed, nor any similar scheme, if carried out under
the control of the Commissioners.
The insertion of the proposed clause should not aflFect the

passing of the BOl, if its supporters are confident that the

formation and operation of the Joint Electricity Authoritiet

will not necessitate a charge upon the rates.

The Writer ot the Article.

June ith, 19-21.

[Mr. Leslie Gordon's memorandum from which we quoted
was dated May 7th, 1921, for the meeting of the Executive
Committee of the Conference on May 10th.

If part of the scheme to which he referred has been aban-
doned, including the proposal to establish a Joint Electricity

Authority, the change must have been made at or after that

meeting (May 10th) ; and if our correspondent is basing his

remarks on a modified scheme without a Joint Authority,

which has not yet been made public, while we are dealing

with the original complete scheme as published, it is obvious
that we are at cross-purposes, and cannot arrive at agreement.
Towards the end of the letter the same impression is civen

by the statement that linking-up and development of the

existing undertakings " has been found to be the only scheme
possible for some years." and " it would not affect the

London Scheme now proposed." Under the circumstances
we must await the revelation of the modified scheme which.
we gather, is to be placed before the Commissioners without
prior publication.—Eds. Elec. Rev.]

Screwed t. Grip System.

In an interesting and practical paper read by Mr. F. D.
Alldread before the National .Association of Supervising Elec-

tricians, he states that there is very little difference between
the cost of an installation carried out nn the screwed system
as compared with one carried out on the grip system.

A case that occurred the other day in a factory not a

hundred miles from Birmingham furnishes a good illustration

to the contrary.

Some motors had to be installed to run on the 440-volt

supply, and several motors had to be installed on the 2'20-volt

supply. It was arranged that the 440-volt circuits should h»
run in screwed tubing, and the 220-volt should be wired on
the Walsall grip svstem. The most experienced man of th«

two men employed was given the job of carrying out the

screwed work, and a man of less experience carried out th«

work of the grip system. The runs in both cases were almost
identical, but it was found that it was possible for the less

experienced man to wire up three motors in the time that it

took to wire up one motor on the screwed system. The man
doing the screwed w^ork was taxed with being somewhat
slow, and retorted that he would guarantee to wire up at

least four motors on the grip system while one was being
wired up on the screwed system.
Mr. .Mldread in his paper did not sufficiently emnhasisa

that although the grip fittings are practically equivalent in

cost to screwed fittines, the tubing necessary is very much
cheaper, and the savin<T in labour on most installations is

very considerable indeed.
We all aeree that in some circnmstances a screwed installa-

tion is absolutely the best, but I contend that a. great deal
of money is often wasted in installini screwed work where
an installation with the Walsall grip system would give
egiiallv good results.

With regard to the electrical continuity of the sheathing.
Mr. Alldread emphasi.se."i the necessitv of seeina that the
enamel is always removed from the tubing before insertion
into the fiftinos. but I should like to k"nw if he has ever
taken any te«ts for continuity even if this removal of the
enamel is omitted. While T acrree that it is advisable to insist

upon the removal of enamel being carried out. it i« certainly
surnrisinc what heavv currents can hf carried without anv
overheating of the ioints by a run of tubing and fittings, even
if the removal of the enamel ii omitted.

D. 0. Brooks.
Birmingham.
Mny ^fh, 1921.

Converting 50-cycl«, l.SOO-Tolt Alternating to Direct
Carrent.

In your issue of Mty 20th appears an abstract of the report
of a committee which was formed to report to the Electricity
Commission, on the requirements of electricity supply in
Kent.
In the section dealing with the electrification of the S.E.

and C. Railway the conclusion is reached that .50-cycle. 1,500-

y rotaries are unreliable and motor generators or 75d-V rotaries
in series too costly (presumably in both first cost and
efficiency).

Is this not a clear case for the adoption of motor-converters?
and have they not been overlooked?

K. W.
June Ist, 1921.

Cables for Hot Situations.

The conditions mentioned by your correspondent as to tho
use of cables in continuous high temperatures are not so
severe, and provided that the temperature is maintained fairly
constant, O.T.S. will prove satisfactory.

I have tried almost every conceivable method of wiring
drying roonas at temperatures up to 150 deg. F. and with very
high humidity, and I can say that the only really successful
installations have been carried out with asbestos sheathed
wires mounted on porcelain insulators away from the ceilings
and walls.

The asbestos is not a good electrical insulator, and merely
serves as a non-inflammable protection to the bare wires, and
where the switch wires are carried through the walls into
switches outside the rooms in question, the wires should be
led in separate porcelain leading-in tubes and never bunched
together.

Will your correspondent notify your readers at a later stage
as to the " life " of the lamps running under the conditions
he now details?—as he will certainly have some curious data
without any reasonable explanation for the "variables."

Is it impossible to illuminate the rooms in question from
the outside? There are several ways of doing this without
loss of heat.

E. G. Phillips.
Nottingham.
May 31st, 1921.

Copper Losses in a Three-phase Motor Stator.

In reply to Mr. Voorhoeve's letter regarding this subject,
may I stato that I quite appreciate his remarks to the effect
that in the actual machine the stator copper losses would be
shghtly higher than those obtained by the method outlined.
The importance of the correcting factor would, however,

depend upon the degree ot accuracy required, and also upon
the ratio of the stator copper loss to the actual losses. Usually,
this ratio is somewhere about 1 : 3, and if we assume an
efficiency of 85 per cent., the reduced efficiency obtained by
increasing the copper losses with the factor suggested,
namely, 1.15, would amount to less than 1 per cent. This
reduction would generally be less as the size of the machine
increased, and therefore would not be of material importance.

I must admit, however, to Mr. Voorhoeve that in some
cases it might be desirable to increase to a slight extent the
stator copper losses calculated by the method described, in
order to compensate for the increased resistance, but. as stated,
the actual factor to employ would depend prkicipally on the
type and size of machine. At the same time probably no
great error is introduced by neglecting this correcting factor
altogether, although perhaps this will bo more a matter of

personal opinioQ.

A. Nash.
Msnchester.
May Sitt. 1921.

Coal Shortage and Oil Fuel.

I sec that the good old discussion about Diesel engmes is

being revived, as a consequence of the miners' strike. Of
course, it is ridiculous from a scientific point of view to burn
under a boiler any fuel which will work in a gas producer,
of anything like normal design, or still more, which will

burn in a Diesel engine cylinder. .Actually we ufse about
three times as much oil under boilers as we do under the
cyUnder cover of a Diesel engine, both beiog in good order,
with an average load factor. We will suppose that the turbo-
alternators are absolutely reliable, that is, the cost and trouble
of running them are zero.

If the boilers are capable of supplying 2,000 kW each, and
for the sake of compari.son. the Diesel engines are capable
of supplying 2.000 kW each, will the gain duo to the de-

creased consumption of oil be worth the trouble and expense
of Diesel engines? Of course. I would say yes, but then I
have used both. Let everyone figure it out for his own case
(and then subtract any trouble he may have had with a tur-

bine, if still in doubt).

In a boiler we may have decreased production of steam,
due to burst tubes, either in the boiler or economiser, or

even in the condenser. It will take. say. 20 minutes to get a

boiler on the range, to help or replace a " dud." It will take
20 leconds, say half a minute, to put a Diesel set on load

;

of course, if yon miss syBchronising as the sjieed is rising you
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may have to operate the governor gear, and that will take

longer, say three-quarters of a minute. (You couldn't miss
paralleling.) A Diesel engine will require approximately as

much attention as a boiler, both being oil-fired. The main
difference is that an overloaded boiler vriil burst tubes, and
an overloaded Diesel engine will (if of ancient manufacture),
break crankshafts.

Of course (I admit this serious drawback), in the event of

a, strike, there is every chance that the Diesel station could

be run, either by the chief, or by the Indian engine-rooni

crews of any ships lying in our ports, or by casual labour (en-

gineering students), provided that the plant was in good order.

1 claim that there is an advantage, however, which balances

this, namely : It would be quite possible to lay down remote
controlled sub-stations, with cheap plant, say, old submarine
engines and old bipolar machines. These stations could be
started up quite successfully if a microphone was fitted, and
would supply, say, d.c. lighting and traction current, during

the awkward few hours which some stations have occasionally.

No doubt the best solution to almost every problem is part

turbo, part Diesel.

I hope that the demand for really reliable Diesel engines
will encourage sulBcient orders in the future to make the

British Diesels as reliable as the special engines made in

Germany. Switzerland, and Belgium.

One Junior Charge Engineer.
June m. 1921s

C.T.S. Cable in Iron Pipes.

Having considerable experience in the use of C.T.S. cable for

wiring, particularly in situations detrimental to various classes

of cable. I venture to gve my conclusions in reply to the letter

of Mr. B. W. Goddard contained in your is.sue of the 3rd inst.

I have recently tested several installations where C.T.S. wire

has been drawn through disconnected gas piping which
originally carried gas to outlying buildings. When electricity

superseded gas it was decided to risk using the piping laid

underground for both the radiator and lighting mains.
Twin C.T.S. cable was, employed (in one instance nine years

ago) and the test proved the cable to be in excellent condition.

Where no gas piping exists I have used enamelled screwed con-

duit sunk in the ground with highly satisfactory results.

Frequently I have sunk C.T.S. wire direct in the ground,
placing sand on top to the depth of about 3 in. Over this sand
narrow boards of creosoted wood v^ere placed and the trench

filled or levelled up with the original soil. The shortage of

conduit during the war period prompted this procedure, and I

have yet to learn of a fault. In one instance a zealous inspector

insisted upon the sheathing being earthed—until he was con-

vinced that it was not metal.

In conclusion, I would indicate that a London municipal elec-

tricity supply department whose system of distribution is alter-

nating current, single pha.se. and which is renowned for its

stringent adherence to wiring rules, has very recently speci-

fied C.T.S. wiring throughout for the dust destructor estab-

lishment and public baths and wash-houses. Needless to say,

these installations have to withstand various destructive

elements, including condensation, rust and wide temperature
variations.

W. ElIerd=Styles.

Tjevtonstone, E. 11.

June 6th, 1921.

The Grading of Mains Engineers.

It is somewhat difficult to imagine what useful purpose can

possibly be served by indulgence in the type of argument
used by some of your correspondents relative to the grading

under the E.P.E.A. Schedule. Instead of confining the dis-

cussion to what I quite agree is the grotesquely unjust treat-

ment meted out to him. the charce encineer proceeds to be-

little the status and requisite ability of the mains engineer,

whereupon the latter retorts with an equally complimentary
opinion of his colleagues in the power station. Such mutual
disparagement does not assist in any way towards a redress of

the grievance caused by the glaring anomaly in the schedule,

while it is distinctly unedifying.

I am one of the unhappy " Grade 8's," but T do not in the

least begrudsre the mains engineer his good fortune. Were T

to find my.self flounderins in a nuagmire. it would not afford

me any solace to bespatter with mud tho.se who had suc-

ceeded in finding solid ground, however prnne I micht be to

contrast my unenviable lot with theirs. Katber would I look

to them to reach out a helping hand, so that T mtcht extricate

my feet and presently join them on the bank. To pursue the

metaphor, my nunrrel would be, not with my drv-shod

fellows, but with tho<ie who were responsible for putting us

in our resnpctive no'sitions.

Tlie mains engineers were fortnnat* enough to he well

renresented nn the 'Necotiatincf Committee, and +hey were
well served bv tbeir renresentntives: that's all. The charee
enuine^rs were badlv represented, and who are more tn blnnie

for this than thev themselves' So lonfT as fhev continue to

vote almost exclusivelr for " day men " cjindidates for elec-

tion to section committees, just so Innc; will they find their

special claims overlooked and neslected. T do not accuse

",^T.aneB " of deliberately or intentionally slighting their

colTfagues on shift work, but it has been my experience that

after a man has secured a day job his memory of the dis-
advantages of working round the clock and at week-ends, &c.,
rapidly lades and bis sympalby. warm at the beginning, cools
otl in a very brief space of time. It is human nature, not
callousness. For this reason, a strong leavening of bhilt men
ought to be elected on the coimuittees. and shift members
of the Association have the remedy for their present pLignt in

their own hands.
In conclusion, I regard it as questionable whether the airing

of these domestic squabbles in your hospitable columns is

calculated to discover a panacea for the ills complained of.

At any rate, I agree with "A. B." that criticism should be
constructive and not destructive.

" Grade 8."
June 6th, 1921.

Retentive Force, and a Tale of a Tub.

It is to be hoped that the valuable suggestions of Mr. A. A.
Campbell Swinton and of Sir William barrett, referred to in
your issue of June 3rd, will lead some of your readers to

repeat those experiments of the 187U-1880 period, and to

elucidate the question of the extent to which they have a
bearing upon tlie brilhant results recently obtained by Mr.
AUred .lobnsen and Mr. Knud Kahbek. Unfortunately, the
events of the last sbc years have deprived me of access to the
necessary apparatus, but I venture to indicate a line of

research.

Sir William Barrett has put forward the view that Edison's
loud-speaking or chalk-cyLmder telephone depends upon the
adhesion that occurs when an electric current is maintained
across the contact-surface of a badly conducting materal and
a metal. Mr. Campbell Swinton has reminded us that Elisha
Gray attributed the action of "a speaking telephone " to

electrostatic attraction, and that consequently Elisha Gray's
apparatus was an early exemplification of the principle now
bemg discussed. The evidence in favour of Elisha Gray's
apparatus appears to me to be convincing; but with regard to

Edison's chalk-cylinder there is a doubt—just such a doubt
as suggests a fascinating investigation.

The literature relating to these tuo instruments is some-
what didficult to trace, but I have succeeded in finding definite

information concerning both of them. In the Proceedings of

the Royal Dublin Society there is an entry that on January
19th, 1880, Sir William Barrett laid before the Section on
Physical and Experimental Science a communication on
" Edison's Loud-speaking Telephone, and the Theory of its

Action "; but, so far as I can trace, the Proceedings "itain

no account of that communicatioh. The official report • .jears

to be the summary on p. 483 of Nature for March I8t.i i880.

The curious thmg is that this report describes not 'fctro-

static attractions, but exactly the reverse effects: a " di' linu-

tion of friction," a " redaction of ' stiction,' " a " re,j"'Bive

action." an " electrodynamic action" between the ro'ating

cylinder and the platinum-faced arm. Before pronoimcing
judgment, the whole report should be read—it is easily a. :b-

sible, and quite short—and an appeal should be made U> irX-

perhnent to prove whether these effects are to be attrilaited

to retentive forces or to electrolytic actions producm tlie

equivalent of lubrication. Ehsha Gray's apparatus has u n'ost

enchanting history. He described it himself in a deligblful

palmer on the " Transmission of Musical Tones Telegraphic-

ally " in the Journal of the American Electrical Society of

March 17th. 1875. He showed the instrument to Tyndall in

1874. and he invented it probably in 1873. His son was play-

ing with a Ruhmkorff coal and had connected one of the

secondary terminals to a dry zinc bath. Elisha Gray noticed

that when his sou's dry hand touched the zinc, the bath
emitted the same note as the coil. He then made a rotary

sound-box with a metal flange, which he could rub instead of

rubbing the bath, and thus he produced notes of various

pitches according to the rate of interraption of the coil. TTie

whole of this marvellous tale of a tub deserves to he re-

printed. Ehsha Gray definitely states that " we have here

the conditions of a static charge," and that " the sensation

when the sound was produced was as though my finger had
suddenly adhered to the plate, and then as suddenly let go.

producing a sound." Tyndall preferred to rub with bacon

rind.

By good fortune I found a pamphlet in th? Patent Office

Library containing an illustrated report of a lecture delivered

at Norwich, December 29th. 1877. on " Telephones Old and

New," by Sir William Barrett. This also deserves to be re-

printed, for it contains an account of Elisha Gray's apparatus

and of a good deal besides that ought to be better known.

London.
"^o"" Appleyard.

June 6th, 1921.

[We refer to this subject ea p.

Blec Rev.]
744 in this issue.

—

Bbs.

New Cansd'an Electric Steel Plant.—An electric steel

fonnilry plant, the firnt of its kind east of Montreal, ha? jnat bsen

established at New Gla'sow, bv the J. W. Cummines Mannfac-

turine Co.. Ltd. The plant will turn out electric steel castings,

and will cater for the trade of the Maritime Provinces and New-
foundland.

—

Rfvter's TVade .%ri i>^ (Halifax, N.S.).



Vol. 88. No. 2,272, jimB 10, 1921.] THE ELEOTRIOAL REVIEW., 749

BUSINESS NOTES.

Banki'aptcy Proceedings.—WiLLiAii Wheatceoft, 162,
freeman Street, Great Gtimsby, eleotrioian.—The public examina-
tion of this debtor was held on June 2Qd, at the Town Hall, Great
Giimsby. The statement of affairs disclosed liabilities of *753,
and there wag a deficiency of £737. It appeared that after being
demobilised from the Army, the debtor commenced business as an
electrician in March, 1919, with £100 whijh he borrowed from a
relative. He discontinned the business in 1920. He attributed his

present position to bad trade. The examination was adjourned.
H. E. Caer electrical contractor, Goole.—Tiustee (.Mr. C. R.

Townend, C*rlisle Chambers, Goole), appointed May 3l8t.

J. S. Denley (Denley & Co.), electrician and cycle dealer, 69,

Reprent Street, Cheltenham.—First and final dividend of 38. in the
£, payable Jane 9th, at the OiEcial Receiver's office, 26, Baldwin
Street. Bristol.

R. P. B.\KE8 and F. C. Stubbs (Sheffield Electric Construction
Co.), electrical engineers, Sheffield.—First meeting, June 14th.

Public examination, July 7th, both at Sheffield.

Company Liqaidations. — Amalgaitated Electric
:WORKS, Ltd., 32, St. Mary Axe, London, B.C.—The creditors

.interested herein were called together on May Slst, at Winchester
House, B.C. Mr. P. Honstoun, of the British Traders' Association,

was elected" to the chair. Mr. J. L. Mahon, chartered accountant,
of Windsor House, Kingsway, W.C, who had been appointed to act

as the liquidator in the voluntary liquidation of the company, pre-

sented a statement of affairs which showed liabilities of £1,301.
Of that amount £901 was due to the trade, while Mr. J. A. Bower
was a cash creditor for £400. After allowing £74 for preferential

cla'ms, the assets were estimated to realise £672, or a deficiency of

£629. The company was registered on September 26th, 1919,

with a nominal capital of £5,000 in £1 shares. Only 102 shares

had been issued, but they were allotted for cash. About three

months ago a balance-sheet was prepared, and it showed a profit of

about £75. The present position had been brought about very
largely by the fall in prices. The company had suffered through
the slump in trade, and it appeared that recently goods had been
sold at cost prices in order to obtain money. The dinctors of the
company were Messrs. J. A. Bower and A. S. Richards. No
directors' fees had ever been paid. Mr. Bower had never drawn
anything from the company, while Mr. Richards received a nominal
salary. In answer to a question, one of the directors stated that
goods had been sold recently at cost, and under, in order to get
money to meet pressing creditors. The goods so sold comprised
old stock, principally cut-outs and bells. The latter came from
Belgium. Dissatisfaction was expressed at the position disclosed,

and the representative of the Newman Electric Co. proposed a
resolution in favour of an application being made to the Court for

the appointment of Mr. T. J. Wilson, of Messrs. Wilson, Hunter
and Co., chartered accountants, 59-60, Old Bailey, B.C., as the
liquidator of the company. The representative of Messrs. William
Geipel ic Co., Ltd , seconded the motion, which was carried. The
following are creditors :

—

Sreen, Albeit, Ltd
Cheadle & Waltho
Ward & Goldstone
Leach, S.G.,& Co., Ltd
Clark, E. E., & Son..
Proy, Wra., & Sons
International Electric Co.
Geipel i Co., Ltd

Stonevckoft Electeical Works, Ltd.—Winding up volun-
tarily. Liquidator, Mr. E. Chetter, 26, North John Street, Liver-

pool. A meeting of creditors is called for June 17th at Liverpool.

Dissolution of Partnership.

—

Bass & Co., electrical

engineers. 402, Essex Road, Islington, N.^Mr. W. S. Bass and Mr.
R. A. Jones have dissolved partnership. Debts will be attended to
by Mr. R. A. Jones, who will continue the business.

Trade Annonncements.

—

The Consolidated Pneu-
matic Tool Co., Ltd., of London, has opened a branch office at

8, Clive Street, Calcutta, under the management of Captain E.
Grigg. A stock of air compressors, oil engines, and portable tools,

both pneumatic and electric, together with all necessary spare parts
and accessories is kept there, and particulars of the erection and
operation of the company's Giant semi-Diesel oil engines can also
be obtained from Captain Grigg. Messrs. G. & A. Angus, of
Rangoon, and the United Engineers, Ltd., of Singapore, have been
appointed agents for Burma and the East Indies respectively, and
they will carry stocks of the manufactures of the Consolidated
Pneumr.tic Tool Co., Ltd.

Mti^sKS. H. E. AsHDOWN (Bibmingham), Ltd., have taken
possession of their new and larger works at AJdridge Road. Perry
4ia_. Birmingham, where they have better facilities for meeting
the increasing demand for their various mica insulating materials
for electrical purposes, and land available for farther developments
SB required.

The Peemieb Electeical Co. is removing to larger premises,
and its add; ess on and alter June 25th wUl be 48, Grosvenor
Boad, Tunbfidge Wells.

Messes. Albert Lee & Co., Ltd., are circularising the trade
with reference to their large stocks of electrical accessories.
The address of the Publicity Organisation of the Grnekal

Electric Co
,
Ltd., wiU remain as at present 92-4, Queen Victoria

Street, B.C. 4, but its telephone numbers will be " Central 2604
and 2605," instead of "London Wall 3600" as heietofore.

Newman Electric Co X127
Electrical Components, Ltd. .

.

20
Fillery Frires et Cie 40
Bonnella Bros 90
Siugleton, Benda, & Co 90
Davies, Kent & Stewart ,. .. 11

Engineering Works, Ltd. .

.

30

Catalognes and Lists.—The A.E.F. MAisrurAOTCKiNe
Co., 2, Clarendon Road, Turnpike Lane, Hornsey, N. 8. A prfC6-

list of standard accumulators and motor-car lighting sets.

Messes. Ruston t Hoensby, Ltd., Lincoln.—Catalogue 4,078
(32 pases).—A well- illustrated brochure dealing with ''Ruston"
cold-starting oil engines. Full particulars and details of tests are

given, and views of a number of installations are included in the
catalogue.

The Macfaelane Engineeeino Co., Ltd., Netherlee Road,
Cathcart.— Five price-lists of motors, dealing respectively with d.c,

50-cycle slip-ring. 50-cycle squirrel casre, 25-cycle slip-ring, and
25-cycle squirrel-cage types. Also a list of users and terms of sale.

British Insulated and Helsbv Cables, Ltd , Presoot,
Lancashire. — Publication H 90, dealing with Helsby " Ozone-
proof " cables, with an illustration and full particulars of various
sizes. Publication No. P 170, describing various insulating
varnishes and giving particulars of tests.

Electeical Utilities, Ltd., 1-3, Shelgate Road, Battersea
Rise, S.W. 11.—Leaflet H 1, giving illustrations and very full

particulars of the " Lightning " oven. Also a sheet giving details of
the results of tests carried out with this appliance.
Sun Electrical Co., Ltd., 118-120, Charing Cross Road,

W.C. 2.—List No. 331, a priced and illustrated booklet dealing
with many types of electric fans, and also with small d.c. motors
ranging from j'j to i h.p.

Messrs. Aland & Co., 203, Great Dover Street, S.B. 1.—Two
illustrated and priced leaflets dealing respectively with the " Boro

''

fan forge in various sizes and " Aland " improved exhaust fans.

Messrs. Supeelamp, Ltd., Ill, Great Eastern Street, E.C. 2.—
Priced leaflet relating to electrical accessories.

The General Electric Co , Ltd , Magnet House, Kingsway,
W.C. 2.—Installation Leaflet No. P 2,453. This illustrates and
describes a 4,500-kVA Fraser A: ChalmersG.E.C. turbo-alternator
set, and 400 kW motor-generator sets, installed in the East Station
of the Newport Corporation.

Catalognes Wanted.

—

Mr. H. J. Davet, who has
taken over the business of H. C. Robinson & Co., electric light and
power engineers, 377, New North Road, London, N. 1, desires to
receive catalogues from manufacturers, &c.

Adjadication Apnnlled.— W. H. Pease, electrical

engineer, late of the Royal Hotel Shops. Scarborough and Doncaster.
Adjudication annulled June 2nd, the debts having been paid in full.

Safeguarding of lodnstries Bill.—This Bill was under
discussion in the House of Commons on Monday, when the motion
had been moved for its second reading. It is described as " A Bill

to impose duties of Customs on certain goods with a view to the
safeguarding of certain special industries and the safeguarding of

employment in industries in the United Kingdom against the
effects of the depreciation of foreign currencies and the disposal of

imported goods at prices below the cost of production, and for

purposes connected therewith." It is in three parts :— CI) Safe-

guarding of Key Industries; (2) Prevention of Dumping;
(3) General. Copies may be obtained at H.M. Stationery Office,

price 2d. net.

Sir D. Maclean moved the rejection of the measure. He said

that the proposals were against the tide of authoritative opinion,

and quoted from the Bankers' Manifesto. Mr. Baldwin, President

of the Board of Trade, replied, and in referring to the bankers'

views, said he did not believe that any experts in the City

or elsewhere could say what the course of foreign trade was
going to be during the next two or three years. There were men
of great experience who believed that in the near future we should

have to meet fiercer competition from Germany than we had y^t

had, and no Government could neglect to take some steps to pro-

tect employment at a time so full of doubt and uncertainty. He
said that the Government was only taking such steps as it

believed to be necessary when the employment of our own people

was likely to be seriously affected. The Bill was presented as an
honest and bomi-nde attempt to do something in a time of

emergency. They knew that it would lead to criticism from many
of their own friends, but they believed the Bill to be necessary,

and they would do their best to secure its becoming an Act of

Parliament. The debate was continued.

On Tuesday the Bill passed the second reading by a majority of

312 to 92 votes.

Electricians' Wages.—We have received from the General

Secretary of the N.F.E.A. a letter showing that the previously-

arranged wage reductions in the contracting and shipbuilding

branches of the electrical industry have now been confirmed by

both parties.

The Australian 44-Hours' Week.—The Syd/ify Homing
ffe'-ald says that Jud^re Beeby, sitting as a special tribunal under

the Eight Hours' Amendment Act. decided, in April, that a 44 hour

week should be observed in the following and many other

trades :—Boiler-makers engineers, e'ectrioal fitters, iron and steel-

makers, joiners, moulders, machinists, pittern-makers, turners,

wire-netting workers. His Honour in each case recommended that

the 44 hours should be worked on £i days, and in case of

agreement between the parties he recommended that the 44hour
week be worked on five days, each of 8 hours 48 minutes, without

liability on the employer for overtime.
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The Tenders for the Morwell Power Scheme.—The
Melbourne Age of April 7th »ay» that according to the Elec-

tricity CommissionerB, pre/ereuc« to AuitraliaD manufactureni,
" whenever poBsible," will be the policy of the Commisiioneri
when dealing with the tender* for the supply of equipment
for the extensive Morwell power scheme. The value of this

assurance to Australian manufacturers depends mainly on the

spirit in which the qualification " whenever possible " is

interpreted. In an article in The Age yesterday reference was
made to a suggestion that influences had been at work with
the object of furthering the interests of certain American
tenderers. It was pointed out that the tenders for the equip-

ment requiied for Morwell would amount to about il, 500,000,

and that with the vast expansion of industrial activity locally,

almost every class of electrical apparatus and machinery could

be supplied, provided that local mdu.strie8 were given the

encouragement they had the right to expect. Sir John Monash
said it had always been the intention of the Electricity Com-
missioners to give every encouragement to Austrahan manu-
facturers. Whenever possible, the supply of boilers, con-

densers, and electrical plant would bo placed in the
hands of local firms. Australian firms had been given a share

of the installation of Newport railway power eq«i»»j«»it,

and in the case of the Morwell scheme the Commi*i,-uiiers

would see that local manufacturers got consideratioa. ^nth
due attention to the strides made in local manufacture Oarmg
recent years. But the Morwell scheme w'as of such an exten-
sive nature that provision from time to time would have to be
made for the supply of certain special plant which could not
be produced locally—or even in England. It would be neces-

sary, for example, to obtain certain special gear with which
only Americans had so far had experience. Instances such
as this, however, would not mean that the Electricity Com-
missioners were ignoring local industry which, on the contrary,

the Commissioners desired should have every facility for

development.
Our contemporary on April 6th said :

—
" Few people except those who are in direct touch with

Australian manufacturers are aware of the vast expansion of

industrial activity which has taken place during the past
few years. But it is undoubted that almost every class of

machinery and electrical apparatus and equipment can now
be produced locally. On the Electricity Commissioners falls

a heavy responsibility. The era of electrical power in indus-
trial life is really just commencing in Australia, and with the
inauguration of huge hydro-electric schemes in practically

all the States there will be an ever-increasing demand for

plant and equipment, both in the early stages and later on
for renew^als and extensions. If, therefore. Australian elec-

trical plant manufacturers are given substantial orders for

the Morwell works they will be encouraged to build up
establishments which will be of inestimable value in years
to come."

E.D.A. Activities.—The Britieh Electrical Developiren
Association has sent us another bunch of booklets and leaflets,

some of which we have seen before. Among these publications
is an artistically-produced booklet, " An Electric Home "

(E.D.A. 77), describing a complete installation of appliances
for lighting, cooking, heating, and cleaning. " Make it a

rule to use electricity " is the advice printed on a cardboard
slip marked off in inches (E.D.A. V2S). The reverse bears
small pictures illustrative of the ease with which various

domestic jobs may be performed electrically. A leaflet (E.D.A.
156) exhorts the housewife to " clean and wash the easy
way," and illustrates a washing machine and a vacuum
cleaner in operation. The others, which are, for the most
part, reprints of matter previously published, present in a
very attractive manner various phases of the use of electricity

in the home.
Mr. Beauchamp, the director and secretary, tells us that

the Association has recently added a considerable number of

interesting and up-to-date views to its collection of lantern
slides deiiling with the uses of electricity on the farm.

Robber Exhibition.—The fifth International E.xhibition

of Rubber and Other Tropical Products and Allied Industries
was opened at the Agricultural Hall on June 3rd. Its prede-
cessors were devoted exclusively to the exhibition of rubber
and its products, with the exception of that held in 1914, to

which cotton manufactures were admitted. Although rubber
is still predominant in the present show the scope has been
considerably enlarged, permitting the display of such widely
separated articles as carvings and metal work executed by
natives of the tropics, and cocoa, chocolate, and soap.

Rubber in its many forms appears on the majority of stands,
and rubber goods of all descriptions are to be seen. The
application of rubber as an insulator is not given very great
prominence. Several firms show rubber gloves, washers, and
small article.s. Messrs. Pirelli, Ltd., have a few samples of
insulated wires and cables, including a section of a 1,000 sq.

mm. power cable similar to one supplied to the Admiralty.
A number of rubber tapes of various sizes are exhibited as
well as a variety of small telephope parts in vulcanite, in-

cluding mouth and ear pieces, hand grips, &c. Another firm
showing telephone parts is the North British Rdbber Co.,
Ltd., which also displays rubber belting, insulating gloves,

ikc. Several firms exhibit machinery used in the production
of rubber. Messrs. Joseph Baker, Sons & Perkins, Ltd.,

have on their stand rubber washers, masticators, mixert, and
patent mixing and kneading machines for the production of

gutta-percha and rubber compounds. M&SSRS. Jamgs Carter
(SiALYBRiDOE), LTD., show a Complete rubber mixing and
sheeting unit, comprising u double-geared two-speed mixer-

sheeting machine with chilled cast-iron rollers 36 in. long and
16 in. in diameter. This is driven by a 60-b.h.p. motor, by

the Electric Construction Co., Ltd., through a vertical type

double hehcal reducing gear, bringing the speed down from
.000 to 50 r.p.m. This firm also shows wa.shing plant and
forcing or tubing machines. Messrs. Barrow, Hepburn and
Gale, Ltd., have an exhibit consisting of Balata belting and
conveyors made from Balata gum from British Guiana in

combination with Lancashire cotton belting duck. Similar

materials are displayed by Messrs. John Bright & E
Ltd. The exhibition remains open until June 13th.

The Coal Dlspnte.—Negotiations and subsequent " I leak-

dowus " are still in progress between coal owners and finerh,

and in the meantime the unemployment list contini.<r to

grow. The Morning Po»t, quoting from an official -ouroe,

gives the total on May '27th as 2.1'26,800, an increase huring

the week of 49.078. There were in addition to these ibout

l,l'J4,'20O working shorter hours. TTie effect of this bai lie-en

the depletion of the Unemployment Insurance Funu. ?,nd

(special Treasury grants are to be made. " doles " are bo be
reduced and the contributions to the fund by em) '.vers,

employed, and State are to be increased. Dr. Macnjimara
stated recently, in reply to questions regarding fra i.'uient

drawing of out-of-work benefits, that 90,000 doubtful r««s
had been referred to the chief insurance officer, wu liad

disallowed over 60,000 of them. Similar action had been
taken by local Employment Committees, disclosing 41,000

persons who were not entitled to the money.
The installation of oil fuel burning apparatus has resulted

in the relaxation of restrictions in many towns, and the
chief improvement has occurred in connection with tramways,
particularly in Leeds, where the normal services have prac-

tically been restored.

Large quantities of foreign coal are coming into the country,

the lifting of the " embargo " by the trade unions having
facilitated importation. In spite of oil and foreign coal,

however, many towns have found it necessary to impose
further restrictions, notably Keighley, which has decided to

shut down the station from 12.30 a.m. to 5.30 a.m. daily,

thus saving about 50 tons of coal a week. Strange expedients
are being adopted by some undertakings. At Bradford old

transformer oil and sewage grease have been used; Hereford
is utilising coke-oven breeze.

The Economic Canses of the Coal Crisis.—Through
the courtesy of Mr. D. A. Bremner, M.Inst.E.E.. Director

of the British Engineers' Association, we have received a
pamphlet under the above title prepared by the Association,

it is brief and to the point. It states that the tonnage of

coal raised per person employed in the quarter ending March.
1921, was only 68.6 per cent, of the corresponding figure

for the year 1913 and 55.3 per cent, of the average for the

ten years 1883-1892. The number of persons employed in

the first quarter of this year wa-s 99,700, or 8.9 per cent., in

excess of the average for 1913, and the yearly earnings per

person £232, as compared with £82 in 1913. an increase of

183 per cent., as against an increased cost of living of 152
per cent. The average wages cost increased from 6s. 4d.

per ton in 1913 to 26s. 2.71d. in the first quarter of

this year, an increase of 314 per cent. The average selling

price of coal rose from 10 shillings 1.5 pence in 1913 to

37 shillings and 4.9 pence in 1921. Our coal exports fell 60

l)er cent. Besides all this the direct loss on the industi-y

(taken from the pockets of other citizen taxpayers) in the

month of March, 1921, was i'5.259,209. After allowing for

depreciation, debenture interest, and owners' profits, a direct

loss on the working of the coal industry of £85,000,000 a year

is to be deduced from the March figures. The stoppage of

the entire industry at the end of last March has ahready

involved a loss in wages to the workers of about £33,000,000.

The total loss to the country, direct and indirect, is of course

colossal.

All these appalling facts are stated clearly and without
embellishment, but they are supported by carefully prepared

tables giving chapter and verse. We are told in high

quarters that the country is apathetic about the strike and
its results.

The apathy is, we think, more apparent than real, and
Mr. Garvin's simile in the Observer of a fortnight ago, in

our opinion, gives a truer insight into the situation. He
remarked that a bomb appears apathetic until it goes off.

But certainly the patience and calm of the British nation

under all its afflictions are a marvellous asset.

Freezor Fans.—Acting in co-operation with the trade,

the General Electric Co., Ltd., has in progress a Freezor Fan
Publicity Campaign. New price lists and folders have been

specially prepared, also coloured showcards measuring 19J in.

X 14i in., and quantities of folders overprinted with the

retailer's name and address are offered, as also are adhesive

stamps. The G.E.O. Publicity Department (92-4, Queen
Victoria Street, E.G. 4), is also prepared to assist traders in

preparing advertisement designs to appear in the local Press,

and to loan blocks suitable for this purpose.
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Wages in the Iron and Steel Trade.—Under the

sliding scale based on the eellingr price of manufactured iron and
stfel tne wages of the men employed by firms affiliated to the
Board of Conciliation and Arbitration for the manufactured iron
and steel trade of th« North of Eo^land are to be reduced 30 per
cent., making a total d'op of 60 per cent aince the end of January.
Wages are still 170 psr cent, above the atanda-d.— The Tim's.

The A.E.G. in Danzig.—The A.E.G. Electricity Works
Co., of Danzig, as a "neutral" working organisation, with
repairing business, and having branches in Pogen. Bromberg,
and Kattowitz, is reported to have considerably extended its

activity in 1920. Although net profits of only 92,000 marks are
disclosed on nominal capital of 300,000 marks, the credit balance
has increased to 29,250,000 marks through the increase in creditors,

on the one hand, to 28,840,000 marks, and, on the other, through
the goods account having risen to 13,780,000 marks and the debtors
to 15,140,000 marks. The taxes paid amounted to 205,000 marks.

Swiss Indastry.—Switzerland, like many other lands, is at
the present time passing through a very severe industrial crisis.

Discharges are of daily occurrence from manufacturing works, and
the outlay by the Federal authorities in relief of unemployment
is constantly increasing. The Association Suisse des Electriciens
is advising its members to buy their raw material from home firms,

ai the crisis in the country ia due to the sale of foreign products
;

the middle-men, considering only their profits, buy from the
agentt of German firms. It points out that the Germans make the
Swiss pay more for the raw materials (porcelain, steatite, ebonite,
galalith, &c.) required in Swiss industries, than they do their own
firms, as a consequence of which, they are able to sell the manu-
factured article at a less price than the raw material costs to be
worked up in Switzerland.

Book Notices.
—

" The Magnet Magazine." Vol. VII.
No. 24. April, 1921. 96 pp. London : General Electric Co.. Ltd.
Price la. net. First place is given in this issue to an illustrated

description of the company's new headquarters. Magnet House.
Kingsway, W.C. 2. A description, with views, of the new switch-
gear works at Witton is also included. The articles published
include " The Selection of the Right Type of Small Motor,'' by
T. C. Freeth ;

" Stonework Cubicles, " by P. H. Ccales ; and " Steel :

Its Manufacture and Application," by James Calderwood. The
social side of the firm is also given plenty of space.

The Faraday Honee Journal." Vol. IX. No. 3. Summer
Term, 1921.—This issue contains articles by T. R. Warren, "The
Un'flow Steam Engine "

; and Leopold Romero. '' A.c. Over-pressures
to Earth on d.c. Systems caused by Earth Faults on Armatures.

'

A list of examination results is given, as well as details of transfers
and elections to the various grades of membership of the I.E.E.

" The Manchester Steam L'sers' Association Memorandum for the
Year 1920." By the Chief Engineer. (51 pp.) Manchester : The
Association.—This memorandum deals with a number of subjfcts

which are of great interest to manufacturers at the present day,

when the high prices of all commodities make it desirable to reduce
both coal and water charges. The advantage of using waste steam
for heating purposes, and eapeciallv the production of power
at a merely nominal cost by passing heating steam through an
engine, are fully explained. A list of about 150 analyses of public
water supplies all over the kingdom, together with instructions as

to treatment for boiler purposes, is included. Under the heading
"Advice to Boiler Attendants," fuel economy and related subjects
are simply and carefully explained. The most important item in

the memorandum is unquestionably the painsttiking analyses of all

reported boiler explosions which can throw light on the vexed
engineering question as to the value of hydraulic tests in preventing
boiler explosions. It ia interesting to find that, contrary to a very
popular belief, many explosions of boilers have occurred shortly
after they had successfully withstood hydraulic teats at much
higher preiaures.

"The Municipal Year-Book, 1921-22." London: "Municipal
Journal," Ltd. 21s. net

;
post free, 22a.—Besides this being a

directory of the members and oflScers of local authorities, this is an
encyclop^L-dia of municipal activity throughout the United Kingdom.
In addition to summaries of the work of the numerous borough
and urban districts, it contains separate sections giving statistics of
revenue and expenditure for the year 191!) 20, in respect of the
municipal water, gas, electricity, tramway, and motor-'bus under-
takings, and also of markets, slaughter-houses, baths and wash-
houses. The edition now before us includes tabulated particulars
of a number of post-war housing schemes, giving the class of the
accommodation provided, the system of construction, cost of
erection, and the rent charged. Such information should interest
others who are engaged either in the preparation or the carrying out
of schemes. It also contains a census of municipal motor-vehicles,
giving the number in use in the various departments, the pur-
poses for which they are used, and the makes of the vehicles.

Special articles are devoted to the work of the Ministry of Trans-
port, recent progress in housing, the latest developments In the
work of refuse collection and street cleansing, and the use of motor-
vehicles in the municipal service.

"The Journal of the South African Institute of Engineers.'
Vol. XIX, No. 10. May, 1920. The pap=r included in this record
of proceedings is "The Handling of South African .Timber,'' and
discussions on "Rubber Manufacture in S.A.,'' and fatigue in
mines are also reported.

Patent Application.—Messrs. F. Forbes and F. W.
Collett have applied for restoration of Patent No. 108,392 of
1916 for " Improvements in, or relating to therapeutic arc lamps."

French Mon'ded losniation. — Among many other
exhibits of interest on view at the French Chamber of Commerce,
163, Queen Victoria Street, EC. 4, are a number of examples
of moulded articles made from various kin Is of insulating material
by the Manufacture d'laolants et Objets Moulea, a subsidiary
of La Compagnie Gdn^rale d' Electricity.

Six clasea of material are shown, each having its particular
application. Four of these varieties are suitable for electrical
purposes; these are "gummite," " roburine, " " cegeite. ' and
" infuaite." "Gummite" is a black substance capable of with-
standing the action of alkalis and acids, but vulnerable to oils. It
may be used for accumulator containers, and several examples of
these appear among the exhibits. One box shown is an example
of many supplied during the war to the British Admiralty for
installation in aubmarines. This is of large dimensions, measuring
about 4 ft. X 1'5 ft. X r75 ft., and was produced with one pressing,
there being no joints in it whatever. Several smaller containers
are also to be seen, down to a small " po'^ket ' siae. A peouliar
advantage of gummite is its ability to be " soldered " by means oi
a powder of the same substance and a hot iron. " Roburine ' to

divided into five classes. " A ' is suitable for the manufaotupe
of telephone carts, joint or terminal-box separators, insnlated
handles. &o. " B " possesses oil-resisting qualitiea, and can be used
in a wide number of positions where it is likely to come into
contact with oil. " C ' is suitable for low-pressure work. "D"
may be used for positions in which tensile strains are applied. " E "

ia especially applicable to Xray work, it being opaque to the rays,
" Cejeite ' has a high thermal resiatance. and on this account is

suitable for use in heatinir apparatu , and also as high-presture
iniulation. "Infuaite " is also a heat-resisting material, but is

only workable in plates or in other aimple forma ; it is infusible and
incombustible.

The outstanding feature of all the parts shown is the absolute
definition of details ; every aample is clean out, and a high polish
is obtained during the moulding.
The British agents for this inaulation are Messes. E. H. Bissbll

AND Co., 212a. Shaftesbury Avenue, W.C. 2.

Exhibition at Riga.—An International Agricultural and
Industrial Exhibition is to be held at Riga (Latvia), from July Slat
to August 28th this year. Exhibits will l)e admitted free of duty,
unless sold. It is considered that the event will afford a useful
means of promoting trade with Russia and the Baltic Provinces.
Further particulars can be obtained from the British and Russian
Transport Co , Ltd., 6, Lloyds Avenue, E.G. 3.

Social Event.— On Saturday, June 4th, the staff of
Tredegara, Ltd, decoratora and electrical engineera, of Brook
Street. W. 1, entertained the directors of the firm to a motor drive
through Surrey, proceeding eia Ewell to Box Hill. Tea was taken
at the Star and Garter, the journey being continued to Shere.

The Austin Motor Co., Ltd. —In the Chancery Division
on 6th inat., in the debenture-holders' action of the Eagle. Star and
British Dominions Insurance Co. against the Au»tin Motor Co.,

Ltd., on a motion for judgment in default of defence, judgment
was entered for the plaintiff company.

Copper and Lead Prices.—Messrs. F. Smith & Co.,
and Messes. James & Shakespeare report lune 7th:—"No
change in last week's quotations."

Greenwich Dispute Ended.— The Times says that the
dispute at the Greenwich power station has been settled. The 200
men will be gradually reinstated as a reault of negotiationa
between Trade Union repreaentativea and the Highways Committee
of the L.C.C.

Nottingham as an Indostriai Centre.—A pamphlet of

about 100 pages ha? been issued by the Industrial Development
Committee of the Nottingham City Council, describing the varied

nature of the industries of Nottingham, and of its resources. The
transport, river, and canal facilities, water, gas, electric, and tram-
way services, the public buildings, and the lace, hosiery, engineering,

and other industries are described, and a list of representative

firms, together with a brief story of their operations, is included.

Copies of the handbook, and any further particulars that may be
required, can be obtained from the Industrial Development Officer,

Guildhall, Nottingham.

Welsh National Exhibition, 1 922.—Application is being
made to the Board of Trade for a licence for the Welsh National
Exhibition (Incorporated), which is to be an exhibition of trade

manufactures and products, machinery and appliances, at Cardiff

in 1922, to be registered with limited liability without the

addition of the word "limited" to its title.

Armstrong, Whitworth's in South America.-Mr. John
Noble director of Sir W. G. Armstrong, Whitworth & Co., who
has been visiting Chile and Argentina on important business,

interviewed by Ln .yitciori, the Buenos Ayrea newspaper, is reported

to have said he had established relations with aubsidiary companies

up to a point of acquiring several mines, and that Armstrong,
Whitworth's needed cloae aasociation with concerna intereated in

South American mineral induatriea. Mr Noble enthusiastically

referred to Argentina'a natural reeources.

—

Fimnu-ia/. limes.

For Sale.— Holmfirth Urban District Council Elec-

tricity Department invites offers for one 60-kW, 460-V generator
;

and two 2Jh.p, motors. Messrs. D. Page & Sons will eell by
auction at Graham Road. Derby, on June 15th and 16th, the entire

plant ; stock-in-trade, &c., of an electric lamp mannfaoturing
company. For full particulars, see our advertisement pages to-day.
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UQHTINQ AND POWER NOTES.

Baogor.

—

Teae's Woeking.—The total revenue accruing
to the electricity works durlnj; the year ended Marcli 31«t last was
£7,:S26, as against £5,930 in the previous period. Working
expenses totalled £6,618. as compared with £4,873, leaving a ffroBS

surplus of £708 (£1,057). The capital charges absorbed £2,188. as

against £2 215, causing a net deficit of £1.180, as compared with
£1,158.

Birtningham.

—

Yeab's Woekixc.—The accounts of the
city's electricity undertaking for the year ended March 3l8t last

show a total revenue of £1,293,521, as compared with £1.068 826
in the previous period. Working expenses amounted to £1193,734,

as against £776,291, leaving a gross profit of £299,787 (£2'J2,535).

After providing for all capital charges, including £137,935 for
redemption of debt, a net balance of £68,161 remained. This is

lower than last year's net profit, which was £75,321. The number
of kWh sold rose from 127,938,924 to 13(;,921,417. The decrease in

profit, in .<^pite of increased revenue, is attributed partly to coal
charges, which were 20 per cent! higher during the year, partly to

increased local rates, which now absorb over £100,000 per annum,
and partly to increased income-tax. It has been decided to transfer
£53,000 of the net surplus to the renewals anil special expenditure
account, and the balance has been allotted to the reserve fund
account.

Proposed Convebsion of Station.—The Electric Supply Com-
mittee has been advised that it would be economical to operate
Chester Street generating station as a sub-station, and the installa-

tion of a 1,500-kW motor-generator at a cost of £1.5,000 ia

recommended.

Blackpool.

—

Ykah's Woeking.—The annual report upon
the Corporation electricity undertaking for the year ending March
3l8t last records a total income of £112,206, as compared with
£80,259 for 1919-20. Working expenses totalled £83,321, as
against £54,913, leaving a gross surplus of £28,885 (£25,346).
Interest and other charges absorbed £20,705 (£20,077), resulting in

a net profit of £8,180, which was double the estimate, and £2,811
more than the previous year.

Bootle.

—

Extensions.—The Electric Power and Lighting
Committee has decided that, in view of the heavy expenditure
which the Corporation may be called upon to meet, and the Com-
mittee being of the opinion that the consumers of electricity in the
Bootle area would be better served by the extension of the
borough's electricity undertaking as proposed in the year 1917
than by their inclusion in the scheme of the Merseyside electricity
authorities to constitute a joint authority of the various authorised
undertakers in the district, it was resolved that the Counci
should be recommended to again apply for the approval of the
Electricity Commissioners to these extensions.

Bradford.

—

Loan.—Subject to sanction by the Ministry
of Health, the Board of Guardians intends to obtain loans for
various works, at an estimated cost of £15,168, including £2,000
for electric lighting at St. Luke's Hospital.
Fuel E.xpedients.—Oil fuel has not been adopted on any great

scale at the Corporation electricity works, as the Electricity Com-
mittee feels that the advantages of oil over coal are not sufficient
to justify the expense which would be involved. The engineer and
staff have, however, rendered possible the raising of a certain
amount of steam at the works by atomising a considerable accumu-
lation of old transformer oil, and burning it in conjunction with
coal. Air control is a handicap in burning oil and coal together,
but the method adopted satisfies the need of the moment, though
it is not looked upon as good enough to warrant the purchase of
oil for fuel. An experiment was also made in the use of grease
extracted from the Corporation sewage at Esholt. The Bradford
sewage contains a great deal of grease, owing to wool trade opera-
tions and the sewage works are specially adapted to its extraction.

Borton-Dpon-Trent.

—

1'eae's Woeking.—TLc- annual
report upon the Corporation electricity undertaking for the year
ended March Slat last records a total revenue of £74,582. as against
£53,524 in 1919-20. Working expenses amounted to £47,203, as
compared with £36,971 in the previous year, leaving a gross profit
of £27.379 (£10,826). After payment of loan interest and other
charges, the result was a net profit of £12,612, of which £1,000
was allocated to rate relief and the balance was transferred to the
renewals fund. The profit in the previous period was £1,428. The
total number of kWh sold rose by 1.131,143 to 7,132,045. The
report shows great activity in the sphere of small domestic elec-
trical appliances, and the engineer comments upon the success
achieved by the showrooms opened six years ago.
Loan Sanctioned.—The Electricity Committee haa decided to

purchase from the Disposal Board the transmission line to the
Machine Gun Factory for £4,500. The town clerk reported that
the Electricity Commissioners had sanctioned the borrowing of
£10,00u for the purchase of second-hand generating plant, and the
sum of £6,000 for switchgear for the eleatrioity works.

Canterbury.—Yeab'8 Woeking.— The report upon
the electricity works for the year ended March 3l8t last shows
that the income amounted to £20,679, as compared with £16,465
in the previous year. The expenditure totalled £15,160, as
against £11,451, leaving a gross profit of £5,519 (£5,014). Loan
inteiestand other charges amounted to £4,475, making the result
a net profit of £1,044. The number of kWh sold rose from
870,058 to 1,021,883,

Chile. — New Hydeo-electeio Undertaking. — A
compauy has been formed at Santiago de Chile, with the object of

building a hydro-electric station on the River Colorado, estimated
to produce 18,000 h.p., with which it is intended to supply elec-

tricity to the tramways of Santiago and Valparaiso, and for

industrial purposes. The capital is 3,2.')0,000 pesos, and the conces-
sion is a perpetual one ; hitherto concessions have varied between
periods of 30 and 50 years.

Continental. — Belgium. — La Societc des Centrales
Electriques des Flandres, which has secured contracts for the
supply of electrical energy for lighting and power purposes to a

number of small towns and villages along the two banks of the
Ghent-Terneuzen maritime canal, is establishing a generating
station at Langerbrugge, near Ghent, with a capacity of 17.000 kW.
POBTUOAL.—Notwithstanding her small area, Portugal possesses

relatively large water-power resources both in the north and in the

midlands. The falls on the river Douro are estimated to be capable
of yielding 36O,0i>0 b.p. Exact statistics are lacking, but it is

estimated that all the resources total at least 600,000 h.p. In
the south the rivers are very large, but the falls are unimportant,
and there is a great loss from evaporation, so much so that develop-

ment works are out of the question. At present there exist 36

hydraulic stations, ranging from 1 5 h.p. upwards, of a total capacity
of 8,500 h.p. ; 17 of these works have a capacity of 100 h.p. The
most important is the Empreza Hydroelectrica da Serra da Estrella,

which utilises a fall on the river Alva, also another on the Vaaa
Comprida, the height of the fall being 1 70 metres, and the output
1,800 h.p. It supplies power to the Gouvels factories and several

towns.

Deal.—Time Extension The Town Council has con-
sented to a further extension of time of one year to the Deal and
Walmer Electricity Co., for carrying' out the compulsory works
included in the Order of 1914.

Derby.

—

Oil Fuel.—The chairman of the Electricity

Committee recently stated that it was hoped to continue the " cheap
and adecjuate " supply of electricity which had been maintained
during the coal dispute. With reference to oil fuel, he said that

the cost of carriage would neutralise any economy effected by its

use, and he did not think it desirable to convert the boiler furnaces
for the purpose. The lowest price at which oil could be delivered

in Derby was £6 per ton. Two tons of coal slack was about
equivalent to a ton of oil, and slack could be purchased at £3
per ton.

Dnndalk.—Loan Sanctioned.—The Electricity Com-
missioners have sanctioned a loan of £2,000 for electric lighting

improvements in Dundalk. At an interview with the Urban
Council's Electricity Committee regarding supply to the Great
Northern Railway (Ireland) Co.'s works, Col. G. T. Glover, the
company's locomotive engineer, intimated that, in the event of a

new lilt rate charge per unit being proposed, and not meeting with
approval, the company would probably install generating plant of

its own.

Ellesmere Port. — Electric Lighting Order.—In
response to overtures on the part of the Urban District Council,
the Electricity Commissioners have stated that the Order granted
to the Council must either be revoked or transferred to the Mersey
Power Co. If a transfer was effected the terms would arrange for

the reimbursement of the expenses incurred by the Council in

securing the Order. The Council failed to arrive at a decision at

its meeting, but the Electricity Commissioners are being asked for

their reasons in giving, as an alternative to revocation, directions

for the transference of the Order to the Power Co.

Exeter.

—

Progress of Extensions.—The electrical

engineer recently reported on the new plant for the power station.

The contractors for the foundations had been somewhat delayed by
diflSoulty in removing the old concrete. Construction of the new
piers could be begun. Excavations for the condensing water-mains
were also in progress. The main contractors, Metropolitan-
Vickers, Ltd., reported that they expected to dispatch the turbo-

alternator, condenser, &c., well within the estimated time for

delivery. The following plant was due for delivery from June to

September :—Steel girder frame for turbine and condensing water
pipes ; steam turbine and condenser, alternator and air cooler,

switchboard extension panels and connections, transformers, circu-

lating water screen and accessories. If the dates could be adhered
to, there was a good prospect of completion in time for use with
next winter's load.

Felixstowe.

—

Strike.—The East Anglian Dailij Times
reports that the employes of the East Anglian Electricity, Ltd.,

ceased work on May 31st, as a protest against an immediate reduc-

tion of 12^ per cent, in their wages, and a further decrease of

12i per cent, at a later date. It was hoped that terms would be

arrived at at a meeting between the men's Union and the company.

Henley-on-Thames. — Proposed Water Powee.—
The Town Council recently rejected a recommendation that con-

sultants be engaged, at a fee of 100 guineas, to submit a compre-
hensive report on the alternative schemes for water and engine
power for providing an electricity supply for the town.

Horsham.

—

Extensions Approved.—The Electricity

Commissioners have approved the extension of the electricity worki
as proposed by the electrical ensrineer.



Vol. 88. Ro. 2,272, juNi! i«, 1931.] THE ELECTRICAL BEVIEWo 768

India.—Calcutta.—The Municipal Council has decided
that the question of granting a concession to the Calcutta Electric
Supply Corporation, Ltd., in the matter of the extension of the
period of option for the purchase of the undertakinfr be referred to

a special committee oonsistinK of eight members and a chairman to

consider the whole question with particular reference to the
following points :—(1) Abolition of monopoly and promotion of
competition

; (2) the necessity of having a local board of directors

in Calcutta
; (3) reservation of the right of the Corporation to

examine the regulations and by-laws of the company dealing with
applications from the public for electric connections and supply
and any complaint arising therefrom

; (1) reservation of the right
of the Corporation to examine the schedule of rates every three
years

; (5) levy of charge for underground cables in public streets
;

(6) framing of regulations for opening up streets with the previous
permission of the Corporation and restoration thereof

; (7) the
terms and conditions under which the company should be bound to

supply electricity for street lighting and municipal institution from
time to time

; (8) and any other points which may arise affecting
the public interests.

Jamaica.—Watee-Power Development.—Representing
commercial interests in Jamaica, a deputation interviewed elected
members of the Legislative Council early in May, urging develop-
ment of water power in the colony. It was stated that the elec-

trification of the railway system was of prime necessity. The
deputation expressed the fear that owing to the disparity of at least

£1,000,000 between the estimates of British and American experts,
the contract, if the Government should e'ecide to take up the
project, would go to the United States.

—

Times Trade Supplement.

Kingston-npon-Thames. — Sale of Undertakimq
Urged.—At a recent meeting of the Council, a member, referring
to the losses incurred by the electricity undertaking, urged its sale

to a private company. He was informed that a report upon the
matter was shortly to be presented to the Council.

Liverpool.— Electricity for Houses.— The City
Council has confirmed a proposal of the Housing Committee '' that
in consideration of the Tramways and Electric Power and
Lighting Committee undertaking the capital expenditure in con-
nection with the laying of the electric mains on the various
housing areas, the Housing Committee will pay to that Committee
annually a sum equivalent to the amount of interest and sinking
fund contribution on such capital expenditure."

London.—Stoke Newington.—It was stated at a
meeting of the Borough Council that the Ministry of Health had
refused to sanction the installation of both gas and electricity in
the new Lordship Grove flats. The action of the Ministry was
severely criticised by many speakers who emphasised the import-
ance of electricity in modern dwellings. It was resolved to
install electricity whatever decision was arrived at by the Ministry
of Health.
The Babking Station.—The Parliamentary Committee of the

L.C.€. reports that in order to satisfy the Select Committee of the
House of Lords appointed to deal with the matter, the promoters
of the County of London Electric Supply Co. Bill (which provides
for the erection of a large station at Barking) inserted a clause
enabling the Joint Electricity Authority for the district to pur-
chase the undertaking if such an authority was constituted within
seven years from July 30th, 1918. The Select Committee finally
approved this clause, but the L.C.C. Parliamentary Committee has
given instructions for the opposition to the BUI to be continued.

Manorhamilton (Co. Leitrim).—New Plaxt. — The
Electric Lighting Co. is installing new plant, at a cost of over £1,400,
with the object of developing its operations and supplying the
needs of districts outside the town.

Newcastle-on-Tyne.—Temporary Price Increase.—
The Newcastle and District Electric Lighting Co., Ltd., has issued
a notice to its consumers that, in consequence of the prolonged
dispute in the coal trade, it has become necessary to resort to the
use of oil fuel to maintain the supply of electricity, and that in
consequence of the additional cost of production, the charges for
electrical energy for both power and lighting purposes are to be
increased. The charge for the latter is to be 6d. per Board of
Trade unit.

Newcastle (Staffs.).—Erratum.—The report of the
year's working under the heading "Newcastle (Staffs.)," in our
issue of May 27th, related to the Stafford undertaking, and not to
that of Newcastle.
Loan.—The Electricity Committee has decided to apply to the

Electricity Commissioners for sanction to borrow £1,000 in respect
of the work of laying a main along Friaiswood Road, Cemetery
Road, Hitherland to Drayton Street.

Slam.—New Plant.—A new 2,000-2,800-kW turbo-
generator is to be added to the power station in Bangkok of the
Siam Electricity Co.

Smethwick. — Oil Fuel.— The Birmiiti/ham Gazetle
says that it has not been necessMy to impose any restric-
tions upon the supply of electricity at Smethwick, as the power
company supplying the district has been using oil fuel aa an
adjunct to coal for the past 12 months.

Watford.—Loan Sanctioned. — The Urban District
Council haa received sanction to a loan of «23,200 for electricity

Wallasey.—Report on Breakdowns.— Consideration
of the report by a Special Committee on the frequent breakdowns
of plant some months ago, has been delayed, and it is now proposed
to appoint a Sub-Committee of eight persons to render a further
report. A section of the Council urges the formation of an
entirely new Electricity Committee.

West Bromwich.

—

Loan Sanctioned.—TheTown Council
has received sanction to a loan of £29,040 for electricity purposes.

TRAMWAY AND RAILWAY NOTES.

Blackpool.—Year's Working.—The revenue accruing
to the Corporation tramways during the year ended March 3lBt
last was £279,661, as against £186,475 during the previous period.

Working expenses amounted to £235,338, as against £147,770,
leaving a grots profit of £44,323 (.i:38,705). After payment of
capital charges the net profit remaining was £144, as against a
profit of £15,583 in 1919-20.

Remedies fob Losses.—Remedies suggested for the falling-off

in profits on the tramways are the abolition of discount tickets, 50
per cent, increase in contract tickets, increased fare on Layton route,

and a revision of fares between Blackpool an'l Fleetwood. Contracts
costing £3 wUl be raised to £4 10s.

Bnrnley.—Track Renewals.—The tramway manager
reports that 1,050 yards of single line have been re-laid, at an esti-

mated cost of £6,300. To compltte the re-laying to Queensgate
there are 660 yards single (£3,960), making a total of £10,260.
There are important reductions in the cost of material and wages,
viz., 2d. per hour on wages, pitch 6s. per ton less, and cement
£ 1 3s. per ton less. It has been decided that as more than half
the sum produced by a 5d. rate has already been expended, the
Tramways Committee be recommended to carry out only the
re-laying of such portions as may be found most dangerous, as the
Finance Committee cannot recommend the Council to provide
more money during the present financial year.

Continental.—Spain.—A Rcuter message, dated June 3rd,

stated that the emplojes of the electric tramways were on strike.

Exeter.—Position of Undertaking.—The qnestioii of

the future of the tramways came before the City CouncU, on
May 31st, when Alderman H. J. Munro moved that the Tramways
Committee should review the wages of the staff generally, and also

the charges for electricity, with a view to reductions, and,
failing its obtaining reasonable concessions, should consider the
expediency of closing the undertaking, and report thereon to the
Council. He reported that a £4,000 deficiency on the tramways
had been included in the estimates. In discussion reference was
made to previous consideration of the question of selling the
undertaking to a company ; this had been negatived. Mr. Percy
Gayton, a Labour member, said last year the undertaking paid in

rates and contributions to other departments £1,484, and the
present estimate was £1,771. If they closed down they would
stiU have to pay loan charges, which would exceed £4,000. Mr.
J. S. Steele Perkins proposed increased fares, to lay the cost of
the undertaking on the users. The motion for an inquiry was
carried.

Halifax.—New Car.—The first railless trolley-car to
be put into use at Halifax was given a trial run on June 3rd,
in order to give the prospective drivers experience of the
handling of the car. It was a more or less unofBoial run
over the Pellon and Wainstalls Road. The official n^n for
inspection, prior to commencement of the service, has not yet been
fixed.

Japan.— Railway Electrification.—The first part of

the programme drawn up for the electrification of the Government
railways, which is to be begun during this fiscal year, is said to
embrace 203 miles of railways, and to cover the various routes in

the neighbourhood of Tokio and Osaka. The work is to be com-
pleted by 1926 or 1927, and the amount of power required will be
70,000 kW. all of which wUl be obtained from power stations
erected by the Government. A station of 15,000 kW is now being
built in the suburbs of Tokio, and a plan is ou foot to harness
the Shinano River to the extent of 65,000 kW.

—

Menter's Trade
Service (Tokio).

London.—Westminster.—The inconvenience caused by
the " dead ends " of tramways has become so pronounced that the
City Council is considering a scheme for linking- up separate lines

by means of motor-'bus services.

New Zealand.—Dunedin Extensions.—According to

the Otagi) Daily Times of Dunedin (N Z,), the Dunedin City Council
is about to embark on considerable extensions to the present
tramway system, and also intends to add to the present equipment.
An estimated sum of £110.ilu0 is to be expended on extending
present lines. One of the extensions will take the form of a rail-

less trolley 'bus capable of seating 70 persons. It will draw its

motive power from the present type of overhead equipment, and is

to maintain a service from an existing terminus. In addition to

the proposed extra lines, 12 new cars are to be a<.quired, at an
estimated cost of £52,000, and also six trailers, at a cost of

iHO,200, Two other cars are to be built at the CouncO's work*
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and it ia considered that thpse will absorb £8,Ono. AUoRether,
£136,000 is to be spent in this direction, includinfr £47.000 on
extennions to the oar depot and in the purchase of tools, ic. The
prand total coat of the Coiincirs project is £216,000.— /?«u<«r"»

Trade &rivc'» (Melbourne).

Oldham.—Application i'or Time Extension. — The
Corporation and the Chadderton Urban District Council have given
public notice that an application is to be maie to the Minister of
Transport for an order under Section 18 of the Tramways Aot of
I'^TO to extend the time for the completion of certain tramways
authorised by the Oldham and Chadderton Tramways Order, 1919.

Tannton,

—

Undeutakino .Shuts Down.—On May 28tli

the undertakiner of the Taunton Electric Tramways Co. was forced
to close down owine to the cuttinK-off of the power supply by the
Town Council. This was the outcome of non-acceptance of
higher charKea for power put forward by the Council. The
existing- agreement provided power at a fraction over Id. per kWh,
with a maximum of £600 per annum. The Council wished to
increase the charge per kWh by 100 per cent,, and the maximum
payment to £1,000. The company pointed out that losses were
already being incurred by the tramways, and durinjr their 20 years'
running, only one dividend had been paid— ((.-., 1 per cent, in
l!i06. The Corporation recently declined to pay £7,000 for the
undertaking, although the capital expenditure on it amounted to
£30,000.

Torqnay.

—

1'xre at Depot It is supposed that 'the
blowing up of a petrol tank caused a fire at the tramway depot on
June 3rd, causing damage estimated at £20,000. During the
dinner-hour, when only a few men were on duty, fiames quickly
spread to all parts of the shed. Some of the tramcars and other
vehicles at the depot were safely removed, '"hree tramway
employe's were injured by the fire. The damage is covered by
insurance, and the manager hopes to replace the whole of the
rolling stock within a month, with a view to dealing with the
summer trafiSc of the resort.

TELEGRAPH AND TELEPHONE NOTES.

Australia.

—

Shortage of Telephones The annual
report of the Postmaster-General emphasises the acute shortage of
telephones and material which continues to he experienced. The
report states :

—
" Telephones connected in the Commonwealth

increased from 205,272 on June 30tb, 1919, to 224,000 on June
30th, 1920, a net increase of 18.728 during the year. This con-
stitutes a record in the number of telephoned added to the service
in any one year since the inception of the Commonwealth, and the
increase would have been probably 25,000 if the department had
been in a position to meet the demand for telephone service.

Approximately 11,000 applicants are now awaiting telephone
service. Over £1 OOO.COO worth of material is on order, and
tenders are about to be invited for additional material to the value
of appreximately £500,000. When this material is obtained and
installed, it will considerably relieve the congestion that exists."

—

Reu*er's Trade Service (Melbourne).
Wireless Telegbapht.—In his annual report, submitted to

Parliament recently, the Postmaster- General (Mr. Wise) states
that the total number of messages handled for the year ended
June 30th, 1920, was 131,898, producing a revenue of £17,457.
With the transfer of the radio service from the Navy to the Postal
department immediate action was taken to extend its uses both for
inland and trans-ocean public requirements. The regulations were
amended so as to permit of any person obtaining a licence to erect
and operate his own station in remote localities where land-line
facilities were unobtainable. Where such private stations were
erected to the department's satisfaction and the financial position
was sound, the department undertook to transact business with the
stations so as to provide the owners with communication with the
land-line system. In furtherance of this policy, stations were
about to be erected at Powell's Creek and Camooweal to act as
collecting stations, and certain pastoralists had been informed that
licences would be issued to them for the erection and maintenance
of their own private wireless stations to work in with the
collecting stations. Apparatus had been ordered to permit of trials

being made in fast speed radio-telegraphy with a view to assisting
over-loaded telegraph lines between selected localities. It was
intended that Australia should be represented at the International
Radio Convention, to be held this year, by an officer of the depart-
ment.

—

Industrial Australian and Mining Standard.

Continental Wireless Services.—Mr. Kellaway, the
Postmaster-General, in reply to an inquiry in the House of
Commons last week, said that in the event of an agreement being
reached between the Government and the Marconi Co. in connec-
tion with wireless services with the Continent, the agreement
would be laid before Parliament. He was advised that as no
charge would be thrown upon public funds, confirmation by a
resolution of the House was not required ; but if there was a
general desire for discussion, he would consult the Leader of the
House about the possibility of meeting it.

India.

—

Cable Delays,— Durinsj the last few weeks the
delay on cablegrams exchanged with India and the Far East has
caused serious interference with the business of the community at

larfre. An official of the Eastern Telegraph Co. states that the
delay hu been due to the temporary interruption npceasltated by
large renewal work carried out on the company's Red Pe» cables.

This work is being undertaken so as to increase the carrying
capacity of these cables, and when it is completed the service with
India and the Far East will be vastly improved. It is hoped that
this improvement will be effected in the course of a few weeks.
Unfortunately one of the Pacific cables belonging to another com-
pany was interrupted while the Red Sea operations were being
carried out. Thus the whole of the traffic between the United
States and the Far East was thrown on the E istern Co.'s system,
and the delay was thereby increased.

—

lleuter's Trade Serrire.

Magnetic Storm.—On .June 4th, just three weeks
after the recent magnetic disturbance, there was again some
interference with the wireless telegraph system on the Continental
"airways " owing to electrical disturbance of the atmosphere. The
theory is that the sunspots to which the last storm was attributed
are still in existence, having been carried round by the rotation of
the sun so as to again influence the atmosphere of the earth, but
in a milder form than on the previous oorasion.

Tlie Teleplione Service.

—

Telrohaph and Telephone
WiBKS Cut.—More outrages, attributed to Sinn F>-iu, took place on
Thursday last week at Liverpool. Fifty main telephone wires were
cut down on the Leeds and Liverpool 0»nal, near Ford, Seaforth.
Poles were sawn through on twa telephone routes connecting the
north and south of England at Roby. Thirty wires were cut on
the telephone route to the North at Knowsiey. and poles by the
side of the railway were cut down at M'ssley Hill and Hunts Cross.

Three hundred telephone circuits are affected, says Thi Timef.

Men said to have been found cutting telegraph wires at Gateacre.
Liverpool, shortly before midnight on Tuesday, opened fire on the
police when challenged, and the police returned the fire. Early on
Wednesday morning it was reported that wires at Hayes,
Middlesex, which connected with London, had been cut. An
extensive wire-cutting raid seems to have been made in the
neighbourhood of the Metropolis that night, probably by Sinn
Feiners, and with the intention of isolating London by severing
all telegraphic and telephonic communication. Many wires were
out and poles sawn through along the main arteries in Hertford.
Kent, Middlesex, and Surrey. Among those affected were a
Continental line, and the main telegraph line to Ireland ; signal

wires on the G.W. Railway were also tampered with. Military
patrols were at once posted.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at the end of the paragraph indicattl

the issus of the Elhotrioal Bkview in which the " Oficial
ifotice" appeared.)

OPEN.
Australia. — Melbourne. — A igust lOth. Victorian

Railways. 250 core -type impedmo) bonds for power sig-

nalling, with a capacity of 1,000 amperes per rail ; also 50

miles of solid insulated copper wire, No. 14 Brown k Sharpe
gauge, and 60 miles of solid insulated copper wire, 16 standard
gauge.

July 27th. Victorian Railways. Inctindescent lamps for elec-

tric oar lighting : 24,000 metal filament, 46 W, 116 V ; 4.000 carbon
filament, 32 W, 140 V. 5-h.p. electric motor, controller and
resistances, or, alternatively, 5-h.p. electric motor and equipment.'
August 15th. Electricity Commissioners. Steelwork for power

station buildings, roof covering, &c. ; water-tube boilers, stokers,

fans. &c. ; platforms and ladders, steel chimneys, flues and dampers,
sooting and dust extraction equipment, ash handling plant.

(June 4th.)

August 17th. 3,000 sets of renewals for caustic soda primary
cells.

August 80th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

September 7th. Victorian Railways. Sixteen sets of air-brake

equipment, 450 to 600 V.. d.c, for single-deck tramciirs.

—

Reuters

Triidc St'rricr (Melbourne).
Tasmania.—P.MG.'s Department. July 11th. Switchboard

material (Schedule T. 317). (June 4th.)

Belgium.—Antwerp.—July 26th. Municipal authori-

ties. Plant for the electric driving of the exhaust pumps at the

Hattendyk dry docks. Particulars (3 francs) from the Hotel de

Ville, Antwerp.

Brandon.—No date. Electric light installation for

housing schemes for Brandon and Byshottles Urban District

Council. Partioulars from Mr. J. A. Robson, architect, Langley

Moor.

Edinbnrgli.—June i2nd. Corporation. Electric lighting

installations for houses under Gorgie housing scheme. Specification!

from Burgh Engineer.

France.

—

Maeseillis.—June 15th. The Commissariat

General de I'Exposition Coloniale, 32, Rue Paradis, Marseilles.

H.p. distribution system and a number of transformer posts at the

forthcoming Colonial Exhibition.
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Kirk Sandall.—June 22nd. Installation of electric light

at the temporary Council School. Specifications from West RidinR
Education Architect, County Hall, Wakefield.

LeytODStonei—June 16th. West Ham Union. Three
months' supply of electrical fittings. Mr. T. Smith, Clerk, Board
Boom, Union Road, Leytonatone, E.ll.

Llandaff and D!nas Powis.—June 22Dd. Rural Dis-

trict Council. E.h.p. feeder, with switchgear sub-station equip-

ment complete. CSee this issue.)

London.—Islington.—July 4th. Electricity Com-
mittee. H.p. switchgear. flame carbons. CJune 4th.)

L.C.C.— July 11th. One 8,000-kW steam turbo-alternator and
exciter, condensing plant, &o. ; seven 1,000-kW rotary converters,

static transformers and acceeaories. (See this issue.)

Manchester. — June 17th. Electricity Committee.
Twelve months' aupply of static transformers. Mr. F. E. Hughes,
secretary. Electricity Department, Town Hall.

New Zealand.— Wellington.— June 28th. Public

Works Department. Ten a.p. oU-filled transformers for the con-

version of three-phase energy at 60 cycle*, the voltage ratio

being 60,000/11,000, for Waikato power scheme.

'

June 28th. Supply and delivery at Lyttolton of two 50-kVA,
two 100-kVA, and two 200-kVA condensers in connection with the

Lake Coleridge electric power supply (Section 116).*

July 31st. Wairoa Electric Power Board. («) Transformers,

four 2C0-kVA, 11,000/1,900 single-phase units; (/)) Insulators,

ll,C0O V and 3,000 V; (.•) Air-break switches, ll,00ii V and
3,000 V ; ((/) Fuses, 11,000 V and 3,000 V ;

(c) Lightning arresteis

and choke coils, 11,000 V and 3,000 V; (/) Accessories as per

schedule. Tenders to the office of Messrs. Hay ..t Vickerman,
Wellington.*

August tith. Public Works Department. Suspension-type porce-

lain insulators for the Waikato power scheme.

'

Nottingham. — June 16th. Electricity Committee.
Twelve months' supply of general stores. (June 4th.)

South Africa.—July 5th. Electrification of Capetown-
Simonstown and Durban-Maritzburg railway lines.

Rhodesia.— Bulawayo. — August 3rd. Municipal CouncU.
Electric light and power plant. (May 27th.)

With reference to the " Official Notice " of the Bulawayo Munici-
pality, published in our issue of May 27th, it should be noted that

additional copies of the specifications, kc, can be obtained at 10s.

per copy, not 20s., as printed in the advertisement.
Teansvaal.—Rand Water Board. September 9lh. Erection

of a complete installation of mechanical or other filters capable

of filtering 5J million gallons of water per 24 hours at the

Vereeniging main pumping Station (Contract No. 232). Copies of

the contract documents may be obtained from the Chief Engineer,

Band Water Board, Johannesburg, upon a deposit of three guineas.*

Sndan.— June 30th. Sudan Government. Pumping
machinery, consisting of Diesel or semi-Diesel engines and direct-

conpled centrifugal pumps, capable of lifting 1,200 litres of water
per second against a static head varying between 2 '5 and 8 metres.

Machinery must be delivered at Khartoum North by February 28th,

1922. Specifications, drawings, and conditions of tender may be
seen at the office of the Sudan Agent, War Office, Cairo, Egypt.
Tenders to Superintending Engineer, Department of Agriculture,

Sndan Government, Atbara.

—

Renter's Trade Service.

Trimdon.—June 11th. Electric light e.xtension from
Trimdon Grange to Trimdon Village, including the lighting of

Trimdon Village with electricity. Specification, Mr. T. W.
Wilkinson, Clerk to the Council, 24, South View, Trimdon Orange,
S.O. Deposit, £2 28. (returnable). »

Uroguay.

—

Monte Video.—August 18th. State Elec-
tricity Works. Steel petroleum tank, Worthington duplex steam
pump for oil, 250 metres steel tubing.'

* A copy of the specification, ko., oan be oonsnlted at the Depart-
ment of Overseas Trade, 36, Old Queen Street, S.W.I.

CLOSED.
Australia. — The Victorian Electricity Commissioners

have accepted the Metropolitan-Vickera's tender of £294,000 for the
generating plant for the Morwell power-house. Out of this
amount, £123,000 wUl be spent locally and the remainder in Great
Britain.

—

Reuters Trade Service (Melbourne).

Barrow.—Health Committee. Accepted :

—

Two " Orwell " electric tipping wagons, £3,147.—Pollen ft Criip.

Belfast.—Tramwa)8 Committee. Recommended :

—

Belgium.— ^^ine concerns submitted tenders recently to

the Limbourg Provincial authorities at Haaselt for the establish-
ment of an electricity distribution system in the Genck-Hasaelt
district, the lowest being 1,484,050 franca by the Societe d'Elec-
tricitu de Genck.

Blackburn.—Town Council :

—

InBtallation of e.h.p. switchgear at Jubilee generating station.—Met.-
Vickers Eleotrioal Co., Ltd.

'itchg8»r, — English El ctric

Bradford.— Board of Guardians -.

—

Erection of boiler-house, heating, lighting and general completion of huts
at Bowling Institution, £190.—0, Bell.

Liverpool.— Electi-ic Power and Lighting Committee.
Recommended :

—

One 1,600-kW rotary converter.— Metro.-Viokers Eleotrical Co., Ltd.
Ash-handling plant.—Robert Dempsters & Sons, Ltd.

London.—L.C.C. Highwajs Committee :

—

Supply of track rails and fastenings (abcut 5,400 tons).

Dorman. Long & Co.. Ltd. (accepted) £8S,SSe
Anglo-American Improvements Corporation 8H,738
Barrow Hscmatite Co., Ltd 1)3,607

Walter Scott, Ltd 96,163
P. & W. MacLellan, Ltd 96,57a
E. Riach 102,218
Bolckow, Vaughan & Co., Ltd 103,191
Johnsons (Liverpool), Ltd 113,210

Should the Committee requiie all or some of the new rails to be
manufactured according to the new atandaid section lately issued
by the Engineering Standards Association. Messrs. Dorman, Long
and Co.'s tender would be increased by £675, the cost of the new
rolls required.

St. Mabylebone.—Electric Supply Committee :

—

Renewal of two commutators of the 1.000-kW armatures of the Patsona'
d.c. generators, £1,000.— C. A. Parsons & Co., Ltd. (recommended).

Seven new diaphragms for one of the 3,600-kW turbo-alternators, £1,025.—
Ateliers de Construction Oerlikon Co. (recommended).

Stepney.—Electricity Supply Conmittee :

—

Erection of Mile End sub-station. £12,473.—J. Jarvis & Sons, Ltd. (accepted)'.
Sis feeder and six sub-feeder boxes, £806.— Universal Electrical Manufac-

turing Co, (recommended),
steam flow meter, £130.—J. Downton & Co., Ltd. (recommended).

Manchester.—Tramways Committee. Accepted ;

—

H.d. copper trolley wire.—F. Smith & Co., Ltd.

Education Committee. Accepted :

—

Electric installation, Ardwick'Central School.—R. Seddon ASona,
Do., Cheelhara Central School. - Hall Bros.
Do., Ducie Avenue Central School.—Direct Electric Service Co.

Electricity Committee. Accepted :

—

Cable.—Macintosh Cable Co., Ltd. ; Western Electric Co., Ltd.
Two 7J-ton elccirioall} -driven coal cranes.— J. M. Henderson * Co., Ltd.
One 74-ton hand-power travelling crane and one 10-ton do.—H. Wharton,

Ltd.
H.p. steam and water pipes.—Babcock & Wilcox, Ltd.
H.p. valves.—J. Hopkinson A Co., Ltd.
Tliree boiler feed pumps.-G. & J. Weir, Ltd.

Newcastle-under-Ljme. — Electricity Committee. Ac-
cepted :

—
Laying of a main along Friarswood Road, Cemetery Koad, Hitherland, to

Drayton Street, £970.-Callender's Cable & Construction Co., Ltd.

St. Helens.—Town Council :

—

Relaying junction section of tramway track.— G. Percy Prentham, Ltd.
Supply of materials for the above work.—British Insulated & Helsby Cables,

Ltd. ; The Rail Welding Co., Ltd. ; Hadfields, Ltd. ; and Edgar Allen
and Co,, Ltd.

Staffordshire, Wolverhampton and Dudley.—Joint Com-^

mittee for Tuberculosia :

—

Turbine, Ac, for water-power scheme at Prestwood House Sanatorium
(including £164 for generator and switchboard of Rees Roturbo type),

£4,3i4.—Warburton & Co.
Electric wiring and fittings, £2,660.— Couzens & Akers, Ltd.

Wrexham.—Town Council :

—

Distribution cables for the supply of houses at Acton Park, £1,300.—Brltilb
Insulated .t Helsby Cables, Ltd.

FORTHCOMINQ EVENTS.

Pbyslcal Society of LondoD.-Friday, June lOth. At th« Imperial Collage
of Science, South Kensington, S.W , At 5 p.m. Lecture on " The Stability

of Atoms," by Sir E. Rutherford, F.R.8.

London and Home Counties Electricity District Inquiry.—Tuesday,
June 14th. At the Institution of Electrical Engineers, Savoy Place,

Victoria Embankment. At 10.30 a.m. Inquiry by the Electricity

Commissioners.

Chemical Society.—Thursday, June U)th. At Burlington House, Piccadilly,

W. At 8 p.m. Hugo Muller lecture, by Prof. B. Moore, F.R.S.

Boyal Instltntion of Great Britain.— Friday, June 17tb. At Albemarle
Street, W. At 9 p.m. Lecture on " Chemical Combination and the
Structure of the Molecule," by Sir J. J. Thomson, P.R.8.

NOTES.

Humidiflcation of Textile Factories.—At a recent

meeting of the Cotton Spinners' Mutual Improvement Society, a
paper on " Ventilation and Humidiiication of Textile Factories,"

was read by Mr H. N. Leask, A.M.Inst.C.E., a member of the firm

of Cleworth, Wheal i; Co., Ltd. The methods of dealing with
various types of buUdings and very full details of systems were
given in the paper.

Prof. Einstein's Lectures.—Owing to the postponement
of the sailing of the s.s. Celtic, on which he had booked his passage

from America, Prof. Einstein was, explains Aatiire, unable to

lecture at King's College, London, yesterday (June 9th), as arranged.

It is hoped, however, that he will be able to lecture on Monday
next (June 13th), at 6.15 p.m., and all tickets which were issued for

Thursday will be available on Monday.
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Edacatlonal.—The report of the Council of the City and
Guilds of London Institute for the year 1920 was presented to the
members at the May meeting of the Institute. One interesting

matter covered by the report is the question of the olosing of the
Finsbury Technical Collesre owing to lack of funds. It is gratifying

to learn that the College is to have at lea't another five years of

existence—the Institute having guaranteed an annual grant of

£3,600 and tlie London County Council liaving approved the alloca-

tion of £10,000 a year for the continuance of the CoUeze. The
vacation by Government Departments of premises belonging to

the City and Guilds (Engineering) College is recorded. The
number of stu-'onta at this institution showed a very large inorf ase

during the year, rising from HS7 to 587. The Diploma of Associate

of the City and Guilds Institute (A..C.G.I.) was awarded to 100

matriculated third-year students at the close of the session in

July, 1920, as againet \'.< in the previous year. Sixty-three students

of the College obtained the degree of B.Sc. (Eng.) in the University

of London. The report, dealing with the Department of Tech-
nology, says that no examinations were held in CIrade 1 of

any two-grade or three-grade subject, except in the cases of

telegraphy, telephony, and flour milling. The total number of

candidates examined in technological subjects during 1920 was
9,82.'i, as against 8,523 in 1919. Ex-Service men were again
permitted to enter for any grade of examination without regard to

passing in a lower grade. The general income and expenditure
account shows an adverse balance of £4,898. The statement of

special income and expenditure shows an unspent balance of

£1,441.

Appointments Vacant. — Electrical foreman (.•^375 a

month 4-)for the Federated Malay States Government Railway;
shift engineer for the Holmfirth Urban District Council electricity

works. (See our advertisement pajes today.)

Hackney and Non-Union Instailations.—At a meeting
of the Hackney Boroui'h Council a long discussion took place upon
the question of non- Unionist electrical installations. This arose

from the decision of the Courts in the case of Dore r. The Council,

leported in our issues of April 22nd and 29th. and May ijth. The
Electricity Committee asked for dclitiite instructions as to the

action to be taken in the event of employes refusing to connect up
installations carried out by others than Trade-Union members. A
Labour member said that two such cases had already been dealt

with successfully by negotiation. It was moved that the Com-
mittee and the engineer be accorded powers to take any '' necessary

action " to enable the Council to carry out its statutory obligations.

The author of the resolution was asked to define '' necessary

action,' or to give definite instructions. It was decided, however,
that th« Committee and the engineer should formulate a scheme of

action in each case. The mover of the resolution then asked per-

mission to make an addition confirming the action of the Elec-

tricity Committee in deciding to appeal against the decision given

in the Dore case. This was allowed, and the motion was carried

by 28 votes to 23.

Tlie Britisli Association.—Contrary to the usual

custom the British Association for the Advancement of Science has

arranged that several of the addresses of Presidents of Sections

shall be discussed by the meetings in Edinburgh next September.
Another new arrangement ensures that not more than two of the

sectional addresses or discussions shall take place simultaneously,

and thus visitors will not be so liable to miss an important address

through attendance at another meeting held at the same time.

The Presidential Address, to be given by Sir Edward Thorpe,

will deal with " Aspects and Problems of Post-War Science, Pure
and Applied." The sectional presidential addresses include :

—

" Principles by which Wages are Determined." by Mr. W. L.

Hichens :
" Water Power," by Prof. A. H. Gibson ; a popular

expcsitiou of the Einstein theory of relativity, by Prof. A. S.

Eddington ; and "Speech through the Ether—A Study of the

Underlying Principles of Wireless Telephony," by Sir Oliver

Lodge. One of the subjects for discussion by a conjoint meeting
is "The Structure of Molecules."

Fatality.— On .June 2nd an inquest was held upon
Frederick Frost, an employe at the Poplar Corporation electricity

works, who was killed while on duty. It was stated that deceased

was removing tue dunt from some insulators on a high-pressure

switchboard, when a flash was seen and deceased fell from the top
of a ladder to the ground. Resuscitation methods were employed
without success. A medical witness said that death was due to

electric shock. An official of the works giving evidence, said that

it was the duty of himself and another to see that switches and
links were removed when cleaning was being carried out on the

board. On the morning in question, witness inspected the board
and gained the impression that it was " dead." However, a switch

adjacent to the board remained in. The chief engineer said the
switch was on a spare panel. The Coroner said it was another case

of the entry of the "human element." A verdict of " Accidental
Death ' was recorded.

The Royal Air Force Pageant.—The Royal Air Forw
Pageant is again being held this year at the London Aerodrome,
Hendon, by kind permission of the Grahame White Aviation Co.,

on Saturday, July 2nd. As in the case of the Royal Tournament,
all the proceeds will be devoted to Service charities.

The Metric System in Guatemala.— Renter's Agency
is Informed by the Guatemalan Minister in London that the
National Legislative Assembly has decreed the official adoption of

the metric systsm in the Republic,

Poisonous Dust.—According to the medical corres-

pondent of The Times, at the Industrial Welfare Conference, on
June 2nd, Prof. Collis mentioned a new piece of scientific work
which showed that silica or rock dust is actually a chemical poison
for the human body. Workers in it, a» is known, are more liable

than other people to consumption. What has not, so far, been
known is that they are also more liable to kidney diseases.

Certain dusty trades are notoriously unhealthy, but, apparently, it

ifl only the rock or stone dust which produces the evil effects.

" Talking " Pictures.—^lany attempts have been made
to combine the actions of the kinematograph and the gramophone,
but only a limi'ed success has, so far, been achieved. A more
promising arrangement was recently demonstrated at the West-
minster Cathedral Hall by Captain Janion. This is the ontcome
of a great deal of experimental work by the Webb Syndicate, of
the State of Delaware, U.S.A.
The speech-reproducing apparatus is so connected with the

kinema projector that absolute synchronism is obtained, and the
changing of "records" is automatically effected without a notice-

able break in continuity. The gramophone is situated in the
operating box and speech is transmitted to a loud-speaking tele-

phone in position near the screen. The result is a very lifelike

effect auguring well for the future success of the apparatus.

INSTITUTION NOTES.

Institution of Electrical Engineers. — The Council of the

Institution has awarded the following premiums for papers

read before or published by the Institution :

—

The Imtitution

Premium, Mr. E. A. Watson, O.B.E. ; Ayrton Premium, Sir

P. Dawson ; Fahie Premium, Sir W. Noble ; John llopkimon
Premium, Mr. G. A. Juhlin ; Keh-in Premium, Prof. E. Wilson

;

Paris Premium, Mr. K. Baumann ; Uebber Premium, Mr. J. Paley

Yorke ; The Duddell Premium, Mr. B. S. Gossling : £j-tra

Premiumx. Messrs. S. Evershed, W. B. Woodhouse, R. 0. Kapp,
A. E. McColl, G. E. Bairsto, D.Sc, M. B. Field. O.B.E., A. McKinstry,
B.A., M.Sc. ; and A li'ireless Premium, Captain R. C. Trench.

Wireless Sectios.—A paper on "Electric Oscillations alon^

Straight Lines and Solenoids, ' was read by Prof. J. S. Townsend,
F.R.S.. at a meeting held on June 8th. A number of experi-nenta

made by the author and Mr. J. H. Morrell to find the relation

between the frequencies of the normal oscillations of systems were
described. The oscillations of solenoids and parallel wires were
discussed, and an estimate of the accuracy obtained in measuring

wave- lengths by wires was given. A simple method, depending ou
harmonic oscillation, was described whereby the lengths of short

waves measured by mema of parallel wires could be compared with

those of long waves measured by means of standard inductances

and capacities.

Western Centre.—The following have been nominated for

election as officers and Committee for the 1921-22 session :

—

Chairman—Mr. A. C. MaoWhirter (Cardiff) ; Mce-Chairmeu—Mr.

F. Tremain (Bristol), and Mr. C. T. Allan (Cardiff) ; Committee (five

vacancies") —Prof . F. Bacon (Swansea), Messrs. W. A. Chamen
(Cardiff), F. S. Carter (Porthcawl), A. H. Dowson (Bristol), W.
Hardy (Bath), W. 6. Heath (Plymouth), and Prof. D. Robertson

(Bristol). Any further nominations must reach the Hon. Secretary

not later than June 14th.

South Midland Centre.—Students' Section.—The report

of the Committee for 1920-21 states that the membership has

risen from 91 to 210. S^en ordinary meetings have been held at

which interesting lectures and papers have been given, including

an address by the President of the Institution on January 4th.

Institution of Engineers (India).—On May 3rd the Bengal

Association of the Institution was formally established, under the

chairmanship of Mr. A. Cochran, C.B.E., M.L.C. The total

membership of the Section is about a hundred The chairman

becomes (' otfieio a vice-president of the Institution.

South Wales Institute of Engineers—At its meeting, last week,

the Institute resumed the discussion on a paper on powdered fnel,

by Mr. Robert James, Wh So., D.I.C. Mr. James analysed the

pulverising costs of a plant dealing with 50 tons a day. and. after

allowing for interest and depreciation, arrived at a total cost,

including cost of drying, &c., of 7s. 6d. per ton. He stated that

a plant for firing a Stirling boiler of 1 0,000-lb. per hour capacity

with powdered coal on the Holbeck system is at present

approaching completion at the electricity works of the Hammer-
smith Corporation. In this case the fnel will be made as required

in a self-contained turbo-pulveriser, and the system will work
under a slight vacuum, so that there should be no chance of coal

dust escaping into the atmosphere.

Illuminating Engineering Society—The report of the Council

for ithe past session states that Mr. J. H. Parsons, C.B.E., F R.S.,

has accepted the office of president, and pays a tribute to the

services of Mr. A. P. Trotter, the retiring president. New joint

committ-es on gas lamps and litihting appliances, on photometry

and allied subjects, and on studio lighting have been appointed.

Co-operation with other bodies has been continued, and a session of

the International Illuminating Commission is to be held in PariB

from July 4th to 9th, 1921.
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OUR PERSONAL COLUMN.
The Editors inrite electrical engineers, whether connected with ths

technical or the commercial side of the profession and industry,
alto electric tramway and railway officials, to keep readers of the
Elboteical Review posted as to their morements.

As announced briefly in our last issue, Mr. Alex. Moib is retiriner

from the position of superintending engineer of the London
district of the Post OiHee, after nearly 47 yeais' service. Mr. Moir
started his ofEcal career in Aberdeen, his native town, and subse-
quently served in Edinburgh, Bradford, Leeds, Newcastle, Dublin,
and London. In 1903 he was attached to the staff of the
Engineer-in-Chief as head of the Construction Section, in which
capacity he was responsible for the methods to be adopted in the
construction of overhead and underground plant, and for the
laying down of the main trunli underground routes. Prior to
1912 the engineering work in the London area was in charge of
three, and, subsequently, of two superintending engineers, each of
whom was also responsible for a provincial area. On the transfer
of the National Telephone Co.'s business to the State, the present
London engineering district was formed and placed under Mr.
Moir's control. Mr. Moir controls a staff of nearly 6,000, a large
proportion of which is at present engaged in overtaking the
arrears of construction due to the war. Great strides in this
direction have already been made, and much more would have been
done but for the difficulties in obtaining the necessary stores.

During the war 50 percent, of the staff joined the Forces ; the re-

mainder in addition to keeping the telegraph and telephone services
running smoothly, and providing some thousands of special circuits

for war purposes, built up the extensive system of communication
in connection with the London Air Defences. For his services in

this direction, Mr. Moir was made an Officer of the British
Empire. Mr. Moir is chairmin of the Committee of Post Office

Superintending Engine3rs, and was a member of the War Office

Committee responsible for the introduction of the scheme of

Army Signalling which proved to be so successful in the late war.
The L.C.G. Highways Con.mittee recommends that Mb. G. W.

Stobbings and Mb. S. H. Wioxer be appointed technical assistants

(Grade II) in the electrical branch of the Council's tramway
department at a salary of £250, rising to £300 (.based on pre-war
conditions), subject to temporary additions making the total

remuneration at present £512.
On Friday last the Bradford Corporation Electricity Committee

passed a resolution of congratulation to Mr. T. Roles, the city

electrical engineer, on his election as a member of the Council
of the Institution of Electrical Engineers. The Committee
also passed lesolutions of thanks to Mr. Roles, Mr. J. Wright
(deputy engineer), and their staffs, and to Alderman Wilfred
Turner, chairman of the committee, for their able preparation a:id

presentation of the Bradford and Conference scheme at the recent

inq'iiry by the Commissioners at Leeds into the rival schemes for

the establishment of a Joint Electricity Authority for the Aire and
Calder District.

York Corporation Salaries Sub-Committee 'reports having met
the staff at the electricity works, who have accepted, under
protest, if they are to be permanent, and do not fluctuate with the

rise and fall in the cost of living, the following offers of increased

salaries :—Mr. B. J. Nichols (chief assistant), from £420 to £490
;

Mr. G. H. Holmes (station superintendent), from £330 to £390
;

Mr. T. Gowland (mains), from £300 to £330 ; Messrs. D. I.

Edwards, P. J. Woods, and C. Robinson (charge engineers), from
£276 to £H2.",

; Mr. Wright (assistant engineer). £178 to £200;
iksd Mr. Inglis, from £184 to £2C0. The Committee recommends
that a proposal of the Electricity Committee to increase the salary

of Mr. J. W. Hame, city electrical engineer and tramway manager,

to £900 per annum (£i)00 as electrical engineer and £300 as tram-

way manager), be deferred until the salaries of the whole of the

chief officials of the Corporation are dealt with.

Mb. R. T. Hbnby has bjen appointed, out of 20 applicants, to the

position of construction engineer for the electric light scheme at

Mossel Bay, Cape Province. Mr. Henry was formerly chief engi-

neer at Delagoa Bay, and assistant electrical engineer to the

Johannesburg Municipality and the Victoria Falls Power Co. It

is expected that the plant will be working in less than six months'
time.

Dirwen Town Council has agreed to increase the salary of Ma.
G. A. Newsholmb, tramway manager, by £50 per year, with a
further increment of £25 per annum for the next two years.

The Finunciiil Times says that Mb. Douglas Vickers, M.P.,

chairman of Vickers, Ltd., is recovering slowly from a severe

attack of gout and rheumatism, precipitated by worry and over-

work. It is not exp3cted that he will have recovered sufficiently

to leave Aix-les-Baius until the end of June.

Mb. Jobn Bunting, who has been associated for over 20 years

with Messrs. Bruce Pe':bles & Co., of Elinburgh, is severing his

connection with that firm to join the Ateliers de Constructions

Electriques de Charleroi, for whom he is opening a branch at

55, Victoria Street, London, S.W. 1.

ObltBary.—Mb. W. S. Hetheeington.—The death took place

on May 30th, at the Cumberland Infirmary, of Mr. William S.

Hetherington, a member of the electrical staff of Hetherington
Bros., Penrith, for whom he had carried out important installa-

tions at Lowther Castle and elsewhere. He was 27 years of age.

Mb. J. Phillips.—The death has taken place, at the age of 61

years, of Mr. James Phillips, who had for the past 27 years been
issistant chief electrician for the Tredegar Co., at Treorky (Glam.).

6 Me. S. Wilson.—The death is announced of Mr. Samuel Wilson,
vho had for many yews been on the ^electricali staff at the
iVarrington Corporation Electricity Works.

NEW COMPANIES REGISTERED.

ubje

c). To
.IS " \V. A. T.isker ft Sons," a

and general engineers, fitters

picture theatres, &c. The first

Bristol (permanent chairman,
61. AshU;v Road, Bristol. Qualification £1.
£150 per annum; of other dii

Kersl.-ilce & Scammell, Fosters Cha

Bedesco, Ltd. (174,989).-
June 1st. Capital, £2,000 in

business of electrical engine
manufacturers of and dealers
motor cycles, cars, aeroplane*
facturers of camera holders, si

ubscribers (each w

Sennybridge Electric Supply Co., Ltd. (174,920).—Re-
gistered May 2, [h. Capital. £1,500 in £25 shares. To carry on at Senny-
bridge. Delynock, Brecon, or elsewhere, the business of suppliers of electricity,
&c. .Minimum cash subscription 30 shares. The first directors are: W. J.
Davies, Usk Pharmacy, Sennybridge; \V. H. P. Kees, Pantysgallog, Senny-
bridge; Edward Davies, J. P., Pontarfran, Brecon; Evan Davies, Post OfBce,
Sennybridge; W, Morgan Davies, The Stores, Sennybridge; E. Thomas, Usk
and Railway Hotel, Sennybridge; D. Powell, The Castle, Sennybridge.
Qualification £50. Solicitors; J. P. J. Powell, 12, Castle Street, Brecon.

F. Darton & Co., Ltd. (174,909).—Private company. Re-
gistered May 2rth. Capital, £1,000 in £1 shares. To take over the business
of a manufacturing optician and scientific instrument maker carried on by
F. A. Dartqn at li2, St. John Street, Clerkenwell, E.C., as " F, Carton and
Co." The first directors are: F. A. Darton. Clare Lodge, Snakes Lane,
Woodford ; O. Darton, Ivyhurst, Reigate. Registered office : 142, St. John
Street, Clerkenwell, E.C. 1.

W. A. Tasker & Sons (Bristol), Ltd. (174,904).—Private—npany. Registered May 26th. ( .ipital. £2,000 in £1 shares (1,500 prefer-
ith E. .A. Tasker and W. S. Tasker, trading
I to carry on the business of motor, electrical

connection with kinematographs, film and
irectors are: E. A. Tasker, 7, North Road,

holding 500 shares); W. S. Tasker.
£1. Remuneration of E. A. Tasker

£100 each per annum. Solicitors : Clyde,
nbers, 17, Small Street, Bristol.

89) .—Private company. Registered
£1 shares (500 preference). To carry on the

ers and contractors, suppliers of electricity,

in electric and other lighting sets for bicycles,

, motor boats, steamships and vessels, manu-
ands, and all kinds of photographic accessories.
ith one ordinary share) are : Brig.-Gen. H. IS.

Shackleton. C.B., C.M.G.. 7, Park Place, St. James's, S.W.I; W. C.
Devereux. 4. Oxford Street, W., engineer. The first directors are: Brig.-Gen.
H. B. Shackleton. C.B., C.M.G.. W. C. Devereux, and R. R. Bishop.
Qualification £50. Remuneration as fixed bv the company. Secretary : W. C.
Devereux. Registered oHice : 35, Bucklersbury, E.C. 4.

Installations, Ltd, (174,998).—Private company. Regis-
tered June 1st. Capital, £1.000 in £1 sh^^-zs. To carry on' the business
of electricians, electrical and mechanical engineers and contractors, &c., and
to take over all or part of the electrical, contracting, and wiring work of
the Engineering Equipment Co. (1919). Ltd. The subscribers (each with
one share) arc: S. C. Box, 3. Bute Crescent, Cardiff, asbestos manufacturer;
E. H. Woodhall. Coleridge House, Mount Street, Swansea, secretary; E. V.
Johnson, Coleridge House, Mount Street. Swansea, engineer, the said
company may, while holding 500 shares, appoint not more than three directors
subject thereto, the subscribers arc to appoint the first directors. Secretary :

E. H. Woodhall. Solicitors : Collins S: Woods, 1, Worcester Place, Swansea.
Registered office : Coleridge House, Mount Street. Swansea.

Neale Magnet Construction Co., Ltd. (175,020).—Regis-
tered June 2nd. Capital, £30.000 in 28,500 preferred ordinary shares of £1
and 60.000 def.Tted ordinary shares of 6d. To acquire from J. Neale an
invention relating lo improvements in the design and construction of electro-
magnets, and to carry on the business of electrical and mechanical engineers,
S:c. The first directors are: J. Neale, Vintella, Oxshott, Surrey; J. A.
Manners-Smith. B.Sc, A.M.I.E.E.; Coniston, Haslemere, Surrey. Minimum
cash subscription £7. Remuneration £100 each per annum (cha'irman £150).
Registered oflice : 7, Suffolk Street, Pall Mall East, S.W. 1.

New Welding Co., Ltd. (174,940).—Private company.
Registered May 28th. Capital. £15,000 in £1 shares (5.000 preferred). To
carry on the business of electrical and acetylene welders, mechanical, elec-
trical, agricultural, constructional, and motor engineers, builders, engineering
contractors, &c. The permanent directors arc : A. H. Phillips. 9. Hosack
Road, Balham, S.W. ; C. G. Arnold, 30, Stanhope Gardens, Highgate, N.E.;
E. C. Simper, 51, Alwyn Avenue, Chiswick. W. Qualification £100. Re-
muneration as fixed by the company. Secretary ; C. G. .\rnold. Registered
office : 26. Roseb./rv .Avenue. E.C.

Cooke & Giover (Engineers), Ltd, (174,974).—Private
company. Registered May SIst. Capital. £5.000 in £1 shares. To carry on
the business of electrical, horticultural. w.iter, gas. mechanical and general
engineers, contractors, plumbers, founders, &c. The permanent directors

are : F. R. Glover, 98, St. Peters Street, Radford, Nottingham (managing
director and chairman); F. A. Glover. 76. Sneinton Boulevard, Nottingham.
Remuneration of F. R. Glover £208 and a bonus of £52 for every 10 per
cent, or part of 10 per cent, dividend paid per annum; of F. A. Glover'
£286 per annum. Registered office : 98, St. Peters Street, Radford, Notting-

OFFICIAL RETURNS OF ELECTRICAL
COMPANIES.

A. Lippold, Ltd.—Debenture dated Mav 23rd, 1921, to
secure £200, charged on company's property, present and future, including
uncalled capital. Holder : R. f-I. Jones. 88, Abbotsford Place, Glasgow.

W. T. Glover & Co., Ltd. (56,124).—Capital, ^214,850
in 100,000 preference and 114,850 ordinary shares of £1 each, all of which
had been issued at April 4th, 1921, £117,000 being paid up in cash on
67,000 preference ami 50,000 ordinary, and £97,850 being credited as paid

on the remainder. Mortgages and charges : Nil.

Waste Heat & Gas Electrical Generating Stations, Ltd.
(91.738).—Return dated April 14th. 1921. Capital. £350,000 in £1 shares.

S'SO.OOO shares taken up. £320.000 paid. Mortgages and charges : Nil.

P. L. Mitchell & Co., Ltd.—E. S. Thorne, of 68, Coleman
Street. E.C. 2 as receiver or manager on May 23rd, under powers contained

in debenture dated January 26th, 1921.

CITY NOTES.

The net profit for the year ended March,
Electric 19'21, after providing f6,140 for debenture

Construction interest, and £10,000 for depreciation, was
Co., Ltd. £83,110. plus £39,781 brought forward, less

balance of B.P.D. for year ended March,
1919. and provision for the year ended March, 1920. £15,148,

making £107,744. Interim dividends on the 7 per cent._ pre-

ference shares and 6 per cent, per annum on the ordinary
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(less tax) required £11,197, and a final dividend on the 7 per
cent, preference shares having been paid, a final dividend at

the rate of U per cent, per annum is to be declared on the

ordinary shares, making 7i per cent, for the year, plus a

bonus of '2J per cent, on the ordinary shares (all under de-

duction of mcome tax), and i;li).8.5l is put to general reserve

fund, making it i;l20.0U0, leaving £oH,id6 to be carried forward
subject to liability for K.l'.D. The directors report that the

turnover has been greater than in any previous period, and
a corresponding increase is shown in the balance of net profit.

Recently, however, orders have been difficult to obtain, in

consequence of tlie unsettled industrial conditions which pre-

vail. The death of Sir Jaines Pender, Bart., is recorded,

and it is not proposed to fill the vacancy at present. Annual
meeting held yesterday in London.

Australia.—.-V new company has been formed entitled the

Parramatta Electric Supply Co., Ltd., to acquire the under-

taking of the company which has been operating under the

same name. The old company's revenue was JJll.uTti for

1920. and the estimated revenue for 1921 is £16,000 when
the proposed extensions have been completed. The net earn-

ings are estimated at ±'3,595 for 1921 and i'5.350 for 1922.

An issue has been made of £30,000 in 8 per cent. £1 pre-

ference shares at par; 22.257 £1 ordinary shares were issued

fully paid to the shareholders of the old company. An agree-

ment has been made with the Railway Commissioners for the

supply of bulk electricity for ten years, which, it is said,

should suffice for the company's needs.

At the annual general meeting on -June

Shanghai Ist. Su- Alfred Dent, K.C.M.G., said that

Electric the company's profits were subject to heavy
Construction liability to taxation, as they had to provide

Co., Ltd. not only for excess profits duty at 60 per

cent., but also for the new corporation

profits tax. The appropriation to general reserve raised that

account to £80.000, which, with the sanction of extraordinary

general meetings, had been applied in paying up 8,000 new
shares at £10 each, which had been distributed as a bonus

in the ratio of one new share for every four shares held. This

had necessitated increasing the capital to £400,0(K). An un-

satisfactory feature of local conditions was the heavy and

increasing depreciation of the subsidiary coinage, due to

indiscriminate and uncontrolled minting of copper coins. In

spite of this handicap, the traffics and net receipts for the

current year were the largest in their history for a correspond-

ing period. This was due in part to the fact that they were
constantly adding to theii- rolling stock in order to cope with

the increasing volume of traffic, but the additions made did

not by any means meet in full the demand of the Shanghai

pubhc for additional traffic facilities. Tlie management had

for a considerable period been in negotiation with the Muni-
cipal Council for increased powers with a view to the extension

of the company's system with railless traction.

The gross receipts for 1920 were ; Tram-
Delhi Electric way undertaking. £16,642; electric supply

Tramways and undertaking. £40,048 ; representing in-

Lighting creases of approximately 10 per cent, and

Co., Ltd. 23 per cent, respectively over the figures

for 1919. Both departments were affected

by labour troubles during the latter part of the year. The
combined undertakings show a net revenue of £22,266. as

against £20,430 in 1919. The profit, including the profit on

exchange, after charging general expenditure in London and

Deliii. and debenture interest, was £31,325. plus £1.362

brought forward. There has been put to depreciation of plant

and equipment £10,000; to renewals reserve account £7.500; to

reserve for British and Indian taxation £4,000. A dividend

of 8 per cent, per annum (less tax) on the preferred and
participating shares requires £8.000. and one of Is. 6id., less

tax, on the ordinary shares will absorb £2.205, leaving £982

to be carried forward. The plant and equipment, including;

rolling stock, has been maintained in good condition. The
expenditure on maintenance, with the exception of special

renewals (£2.535). has been charged to revenue, .\dditions

to plant during the year were £7.703. Owing to the state

of his health, Mr. J. G. Griffin tendered his resignation of

the general managership as at December last, but arrange-

ments have been made under which his technical ability and

knowledge of local conditions will be retained. Lieut.-Col.

Cecil Barber took up the duties of general manager at Delhi

on December 3rd.

Sir George A. Touche, Bart., presided

The An(5lo> over the annual meeting on Tuesday last.

Argentine He said that they were able to submit

Tramways m^re cheering figures than those of 12

Co., Ltd. months ago. The increased tariff of 12

cents established by Ordinance came

into force on April 10th. 1920. The increase was reflected in

the traffic receipts, which rose from £3,127.784 in 1919 to

£4.014.765 last year', an increase of 28.36 per cent. The gross

receipts reached the record figure of £4,413.164. Owing to

the war there were heavy accumulations of arrears of dividend.

and during the year they had paid away 3J years" dividends

on the 5J per cent, first preference shares and all arrears on

those shares were now w-iped out. The workincr expenses

were also at a record figure, and totalled £3.198,028. The
traffic expenses had amounted to £] .1.58.265. an increase of

£3.32,991 over last year—salaries and wages—chiefly wages,

accounted for £325,000 of that increase. Their policy had
always been to pay wages in proportion to the measure of
their pro.sj5erity, in order that they might have a responsible
and contented body of men. and the advances of the past
year were justified by the cost of living. TVaction cost
£812.693. and electrical energy, which was based upon the
price of fuel, showed a decrease of £107.840. The average
cost of fuel used by the supply company during 1920 was
118s. per ton delivered at the power stations. Since the end
of the year a new contract had been entered into by the
supply company for one year's supply of American coal at a
price of a little under 6Us. per ton c.i.f. Buenos Aires. They
got the benefit of that cheaper coal only as from May of
this year, by which time the stocks of dear coal were prac-
tically exhausted. Maintenance cost £345.064—£69,182 in
excess of the previous year. The working expenses had had
to bear a new charge of £87,461, being the company's con-
tribution of 8 per cent, on salaries and wages to the oflicial

pension fund in Buenos Aires. The net profit of the year,
after making the transfer of £133,172 to renewals reserve,
and meeting the " City " annuity, and interest on the three
classes of debenture stocks, together with sinking funds for
the whole of the debenture and share capital, was £593.874.
The amount brought forward from 1919 was £175.509. making
a total of £769,384. After clearing up all the arrears of divi-

dend on the first preference shares, and paying the current
dividend, there remained an available balance of £153.384. As
to whether the current dividend on the second preference
shares was likely to be earned, he preferred to make no pro-
mise. The general prospect was not so good as it was some
months ago, and he would be faihng in frankness if he said
that the payment of another six months' dividend on the
second preference shares by September 30th next was beyond
doubt. Proceeding to refer to the current contract with the
supply company, which was made in 1904 and rearranged in

1909 for the life of the concession, he said they had made a
modification of the terms of the contract for the supply of
electrical energy which was expected to result in a savmg to

the company of from £20,000 to £30,000 per annum. The
arrangement was a beneficial one to the company, and they
were indebted to the Compagnie Generale, and especially to

their colleague, Mr. D. Heineman, for bringing it about.
The capital expenditnre during the year had amounted to

£567.333. The present were not times when large capital

expenditure was desirable, but if they were to keep pace with
the traffic requirements of the population they served, a
certain expenditure was necessary. Deahng with labour
troubles, the chairman said that in Buenos Aires, as else-

where, labour had not yet settled down after the unrest
caused by the war. Some time ago it looked as if the unrest

would culminate in a general strike, but the evil was avoided
on that occasion through the good sense of the workers.
Their men remained steadfast, and the services continued
running normally. The Government were determined to safe-

guard the right to work, and took energetic measures against

the militant agitators who were seeking to place the unions
above the law. Owing to the vigorous action of the autho-

rities and the refusal of workmen to be intimidated, the

general strike seemed broken and doomed to failure. It was
their general manager's constant study to cultivate a feehng
nf good fellowship in all ranks, but there was a very definite

limit to what they could do, and it was possible to pay too

much for peace. Concessions which would impoverish the

company ^nust in the end impoverish the employi^s too.

Where capital was destroyed labour was irretrievably ruined,

as had happened in Bussia. The Government were awake to

the peril which threatened the industry and prosperity of

the .\rgentine. and were takinc; steps to. exclude revolutionary

agents who would work havoc upon the community, fie

wished our Government would follow a similar course. The

ills of the Argentine were temporary and would pass. Its

resources were almost ilUmitable. and though the fulfilment

of their more sanguine expectations might be delayed, he i

thought it would show a lack of vision to take a pessimistic

view of its future.

Mr. 'W. F. Hamilton, K.C., seconded the motion, and the

report was adopted.
Tlie report for 1920 states that the re-

venue was £111.880 and the expenses

£94,966, leaving £16.914. plus £2,513

brought forward. Deducting income tax

and debenture interest, the balance ia

£12,203, £6.500 has been added to reserve

for depreciation and renewals and £5.703 is carried to revenue

new account. The increase in revenue (£21.019) is made up

of £4.092 from the tramwavs. £16.090 from lighting and

nower. and £837 from other items. The expenses increased

bv £24.2.32 as follows :
£6.9'30 in respect of the tramways;

£15 453' for generating. £836 for lighting and power main-

tenance- and £L023 for gener.il and administrative expenses.

The gross nrofit shows a reduction of £3.213 as compM-ed

with 1919. due to higher salaries and waces. coal. &c., and to

curfew and other restrictions, and the state of tlie country.

The company claimed acainst the Cork Corporation for joM

of property in the Patrick Street fire, and £3.394 was awarded.

A demand for an additional £1 per week and other conces-

sions by the tramway and certain other employe's was madf

in November last which the directors were unable t/) rneet,

as the tramways were being operated at a lo«i. -\ strike

Cork Electric

Tramwavs
and Lighting

Co., Ltd.
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Direct United
States Cable

Co., Ltd.

\

followed in February and lasted for seven and a half weeks

—

involving a complete stoppage of the tramway service and
greatly restricting the supply of current for lighting and
power purposes—before the men returned to work. In view
of the reduclion in gross proht and the loss involved in the

strike, the directors are unable to recommend payment of

the preference share dividend for the year. The lighting and
power tariff has been revised, owing to the increased cost of

generating, but as the present rates only applied for the last

quarter of 1920 the accounts under review did not benefit

materially from the last revision of rates. Application has
also been made to the Ministry of Transport for powers to

increase the tramway fares. The installation of additioiuil

plant for the power station referred to last year is being
proceeded with, and it is expected that the new 'i.UOU-kW

Curtis turbine will be in operation for the ensuing winter load.

The report for the year ended March 31st,

lyil, states that the sale of the company's
cable and properties to the Government
has been completed, the purchase considera-
tion of £57U,UUU being satisfied by the pay-

ment of £70,060 in cash, and the handing over of i'506,700

5 per cent. National War Bonds, maturing for payment on
April 1st, 1923, at i;l02 per cent. TTiis carries out the arrange-
ment sanctioned by the shareholders, namely, that payment
was to be made by the Government two years after completion
of the sale, and interest at 6J per cent, per annum was to be
paid upon the purchase consideration till the date uf payment.
Provi.sion is made in the accounts for all known liabiliites of

the company, and the investments have been written down
to their actual value, according to market quotations, at

March 31st last. .\ settlement of all claims under the com-
pany's pension scheme has been effected for a ."smaller amount
that was estimated. The directors are therefoic satisfied they
will be in a position to pay a dividend out of the company's
income at the rate of 4 per cent, per annum until the war
bonds are redeemed in 1923, when the shareholders may
confidently look for a return of £6 per share. The total

income of the year was £56,530, and after providing for ad-

ministration expenses and the cost of repairing the cable a
balance remained of £38,262, out of which a dividend of 4 iier

cent, bus been paid, carrying forward £4,265.

The gross earnings for the year 1920,

Oriental including dividends and interest from sub-

Telephone sidiary companies, &c., were £168,182, plus

and Electric £11,013 brought forward. Deducting -sxork-

Cc, Ltd. ing expenses £109,878, and interim divi-

dends, debenture interest and redemption
charges, £22,172, there remains £47,144. A final dividend
of 3 per cent., less tax, is paid on the preference shares; a
final dividend of 6 per cent., free of tax, on the ordinary
shares makes lu per cent., free of tax, for the year; a bonus
of 2 per cent., free of tax. is to be paid on the ordinary
shares; there is put to depreciation and general reserve

jEIO.OOO, and to staff pension fund £2,000, leaving £10,492 to

be carried forward. The revenue of the various branches of

the company and the associated companies shows a substantial

increase, which is largely due, in the case of the company's
own branches, to the favourable rates of exchange ruling

during the greater part of the period under revievw At almost
all centres, new subscribers are awaiting the telephone service,

and their requii'ements are being met as spedily as cii-cum-

atances permit. After considerable delay on the part of the
contractors, the new switchboard equipment at Singapore
was brought into operation on June 6th, 1920. The death
is recorded of the company's late manager in Mauritius, Mr.
E. L. Lalonde. The following dividends have been declared

by the Indian local companies, viz. : 16 per cent, by the
Bombav Telephone Co., Ltd., as against 18 per cent, for

1919, and 10 per cent, by the Bengal Telephone Co., Ltd..

as against 8 per cent, for 1919. Owing to the fall in the
rates of exchange the sterling equivalent is less than in the
previous year. At December 31st, 1920, this company had a
total of 9,017 stations in operation, an increase of 897 during
the year. At the same date the Bombay Telephone Co.. Ltd.,

had 9.709 exchange and private lines in operation, being a
net addition of 1.829; and the Bengal Telephone Co., Ltd.,
ii,838 stations, being a net addition of 275. In the case of

Calcutta this increase would have been considerably greater
liut for the serious delay by the contractors in completing
the new exchange equipment, which was only brought into

use on April 'i'-ird, 1921 more than a year later than was
originally anticipated. The Bengal Co. is at pre.sent in com-
mnnicntion with the Government of India in order to ascer-

tain, if possible, whether it intends to purchase that under-
taking in 192:3 under the terms of then- licence. Similar
I'.egotiafions have also been in progress during the year with
regard to the future of the Bombay Telephone Co.. Ltd., as
well as of this company's branches in India. It would now
ippear that the views of the Indian Government incUne rather
towards an extension of the existinc licences than to the
K-quisition of the undertakings in 1923. The gross revenue
if the China & Japan Telephone & Electric Co., Ltd.,
5hows a further increase, but the net result is considerably
ess favourable than that of the previous year—the high rates
if exchange which continued to prevail having still further
noreased the heavy working expenses and charges in Hong
\ong, where subscriptions are payable in sterling. That

United River
Plate Telephone

Co., Ltd.

company has in consequence been unable to declare a divi-

dend for the past year. At December 31st, 1920. there were
in Hong Kong and Kowloon 6,112 stations in operation, an
increase of 519 during the year. The liquidation of the Tele-
phone Co. of Egypt, Ltd., has not yet been completed—the
Uelay being due to ditiiculties experienced by the liquidator

in settling the long outstandmg question of income tax with
the Inland Revenue authorities.

The gross earnings for the year ended
December, 1920. were £1,096,373, and the
gross mamtenance and other charges in

.'Vi'gentma and London were £855,606, leav-

ing £240,767 protit. .\fter deducting in-

terest on debenture stock, preference dividend lor the year, and
the interim dividend on the ordinary shares (£72,luii) £168,667
remains, plus £35,700 brought forward, making the available
balance £204,367. A final dividend of 5 per cent, on the
ordinary shares, makes the total distribution for the year 8
par cent., free of income tax. £50,000 is put to reserve,

£35,000 to exchange suspense account, and £38.367 is to be
carried forward. The company's business continues to pro-
gress satisfactorily, the applications for telephone service
exceeding by many thousands the capacity of the present
switchboard plant. A certain amount of new equipment has
been shipped since the accounts were closed, which will

assist in overtaking arrears, and much more w'ill be dis-

patched during the next few months, including the automatic
plant for the City of Buenos Aires. To provide further capital

the directors have decided to issue to the ordinary shareholders
108,000 new ordinary shares of £5 each at par, in the pro-
portion of one new share for every three ordinary shares I^eld,

and allotment letters will be sent out after the meeting.

Stock Exchange Notices.—The Committee has specially
allowed dealings m the following under Temporary Kegula-
tion 4 (3) :—
Calcutta Electric Supplv Corporation.—550,000 ordinai-y

shares of £1 each, fully paid, Nos. 1 to 550,000; 605,000 5 per
cent, cumulative preference shares of £1 each, fully paid, Nos.
1,645,001 to 2,250,000.

Stewarts &, Lloyds.—100 deferred shares of £1 each, fully

paid, Nos. 2,629,931 to 2,630,030.

The undermentioned have been ordered to be officially

quoted ;
—

Calcutta Electric Supply Co.—550,000 ordinary shares of

£1 each, fuUy paid (Nos. 1 to 550,000) ; and 605,000 5 per
cent, cumulative preference shares of £1 each, fullv paid,

(Nos. 1,645,001 to 2,250,000).

Siemens Bros. & Co.—5(KI,000 shares of £1 each, fullv paid,

(Nos. 1,000,001 to 1,500,000).

Stewarts & Lloyds.—100 deferred shares of £1 each, fully

paid (Nos. 2,029,931 to 2,630,030).

Prospectuses.

—

The General Electric Co., Ltd.—The issue of

£3,5(K3,O0O 7 per cent, mortgage debenture stock at 92^ is for

providing funds for the completion of the programme as out-

lined to the shareholders at the last annual general meeting,
and for the repayment of advances from the company's bankers
made in connection therewith. Figures given in the pros-

pectus show that on the basis of the profits for the year ended
March, 1920, the issue is covered more than 2i times by the
assets. The accounts for the year ended March, 1921, have
not yet been finally made up and audited, but the directors

are satisfied that the profits exceeded those for the preceding
year. The list of subscriptions was to close on or before
Wednesday last.

The Tottenham District Light, Heat & Power Co.—A new
issue of £91,650 li per cent, registered redeemable mortgages
is being made at par. The list will close on June 17th.

Guildford Electricity Supply Co., Ltd.—The total revenue
for 1920 was £22,.537, as compared with £16,783 for 1919. an
increase in revenue of £5,755. There is a balance on the
revenue account of £5,874, as compared with £2,105 (after

crediting depreciation fund account with £2,000) on the re-

venue account for 1919. After making due provision for de-

benture interest, and interest on temporary loans, the net

revenue account shows a balance of £4,053, and the du-ectors

recommend that this be carried forward to the credit of the

net revenue account for the present year. The number of

connections increased from 1.528 to 1.695. The total costs

were £16,663, against £12,677 for 1919. The gross profits

were £5,874, against £4,105 for 1919. The directors entered

into an agreement on December 6th, 1920, with the Corpora-

tion of Guildford for the sale of the undertaking to the Cor-

poration, but the date of taking over by the Corporation has

not yet been fixed.

\Vestern Telegraph Co., Ltd.—Third quarterly interim

dividend of 5s. per share, free of income tax, for the year

ending June 30th, 1921, being at the rate of 10 per cent, per

annum.

Coventry Chain Co,, Ltd.—Interim dividend of 6 per

cent, per aJinum on the ordinary shares for the half-year ended
Fehruarv, 1921.
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Compaaies struck off the Register.—The following com-

panies have been struck off the Jiegister, and arc accordingly

dissolved :
—

Bourne End Electric Installiition Co., Ltd.

Cold Light (Dussaud Processes), Ltd.

Loxley & Co., Ltd.

Northern Power Syndicate, Ltd.

Premier Electric & Hardware Co., Ltd-

Railway & IVamway Advertising Concessions. Ltd.

Richard.son's Turbine Co., Ltd.

British Electric Traction Co., Ltd.—Dividend of 4 per

cent, on tlie ordinarv slock for the year ended March, 1921.

STOCKS AND SHARES.
TuESD.AY Evening.

Stock ExcHAMiK businos.^ has fallen into quiet lines. The
appetite of the investor for good stock has been a little satiateil

by the amount of security poured out during the past few
weeks. Amongst these new issues, the remarkable feature is

the surprising absence of rubbi.sh. Nearly all the prospectuses

that have appeared have offered the investor a chance of

obtaining reasonable security at a fair price. The wild-cat

oi-der of promotions is resting, for it is obvious enough that

there is little demand even for speculative issues, and rubbish

is, of course, essentially speculative. So liberal is the present

supply of good stock that, in some cases, the highest pre-

miums attamed by recent issues have not been held, and with

every week bringing out tempting invitations for the investor's

money, the stags have lately been doing well out of making
applications for scrip which they had neither money nor the

intention of taking up. However, the stagging business has
been overdone, and, in one or two instances lately, these eager

applicants have found themselves obliged to sell at a loss in-

stead of getting out at tne expected premium.
Metropolitan Electric 7J per cent, debenture stock, after

rising to 3^ premium, reverted to 3 premium. Central Electric

Notes, which have been up to 5 premium, are now 3J pre-

mium. City of London Seconds touched '21s. 9d. before they
eased off to '21s. 3d. Mond Nickel debentures have been over

5 premium, and are now about 4J premium. The avid rush
for underwriting in the General Electric debenture issue has
been followed by a subscription on the part of the public

which, when the figures come out. may possibly show that

underwriters will be called upon to take up a small proportion

of their obligation. Nevertheless, the cry is " Still they

come," and substantial fresh offering of capital is known to be
ready for issue directly there is a fair prospect of its being
successfully underwritten. Whispers speak of the North
Metropolitan and the Pernambuco Tramways companies as

possible applicants for more money in the near future.

We hope it is not inappropriate to offer congratulations.

here, upon the baronetcy bestowed upon Sir Pierce Lacy in

the recent list of Birthday Honours. The new baronet is

closely connected w'ith several of the more important electrical

undertakings, more especially in the provinces. He is a

moving spirit in the B.S.T., Ltd. ,which undertakes extensive
business in the matter of new issues, and which, for instance,

was lately responsible for the Metropolitan Electric Supply
Company's 7i per cent. del>enture stock that achieved so swift

a success in its appeal to the public.

The prospect of a settlement of the coal strike-^one gets

used to using the same phrase each week—had a stiffening

effect in the Home Railway market, and Undergrounds have
carried further their ah'eady substantial rise. Prices, more-
over, are moving pretty quickly, and Underground Electic

£10 shares dropiied to 2|, to recover to '2|, while the Income
bonds are 3 higher. London & Suburban A debenture has
gained an equal amount at 68. North Metropolitan 5 per cent,

debenture at 67i is '2 points up.
The Direct United States Cable Co. issues what may be

regarded as its last report as a going concern, because the
company now passes by easy stages into the posses.sion of the
Government, and. although the final winding up will take a
year or so longer, the future fortunes of the concern will in-

terest proprietors only in an abstract manner. Dividends at

the rate of 4 per cent, per annum will be declared until 19'23,

when shareholders, according to the board, may confidently
look for a return of £6 per share, comparing with the present
price of 51.

The Oriental Telephone Company did well last year, and a
final dividend of 6 per cent, on the ordinary shares, making
10 per cent, for the year, is now- proposed, plus a bonus of

2 per cent, free of tax, this being at the same rate as was paid
a year ago. The United River Plate Telephone is going to
pay 8 per cent, free of tax as before, and the directors liave
decided to issue 108,000 new ordinary shares of £5 each at par
to the shareholders, one new share being given for every three
ordinary held. As the present shares stand about 6, there is

a small bonus involved. The cable group is as strong as ever.
Anglo-Americans hold their gains. Eastern Extensions are 5s.

higher. Eastern ordinary rose 1. and Indo-Europeans are
similarly better. Marconi's keep rather to the easier side.

being offered at 48s. 9d., if not cheaper. There is still no word
as to when the dividend on Radio preferred shares may be

declared.

Mexican Utihties are decidedly good. Mexico TramwayR
Fives have put on 9i points. Mexican Light & Power Fives

are up 5. Meetings are convened for the end of this month
to pass the necessary resolutions for enabling the arrears of

interest, and other matters, to be dealt with. .\nd dollar

securities arc going up sharply on account of the drop in the

value of the pound sterling as compared with the dollar.

Canadian General Electric .shares have jumped to 13U. the pre-

ferred to 112i. Electrical Development of Ontario l)onds have

strengthened to 108i. Rio Tramways Fives to 92J. Shawmigan
Power Common to 1'2'Ji. Holders of such stocks must bless

this indirect and freakish reflection of the payment of

reparation-money by the Germans.
General Electrics are easier at '21s. 3d., and the B preference

at 17s. 3d., on the i.ssue of the new debenture stock. Babcock
& Wilcox at 2 5/16 have recovered most of the lat<>ly-deducted

dividend. Electric Constructions are better at 17.s. 6d. The
only change in the list of electricity supply .shares is J rise in

County of London ordinary, lifting the price to 8s. Sd.

Rubber shares are he.avy on a reaction to eightpence per lb.

in the price of the raw produce. Moreover, the last week's

statistics have reverted to the excess of landings over deliveries.

The armament market is quiet and uninteresting, despite the

prevailing impression that the miners will hasten their efforts

for a settlement before the Government's ten million pounds'

offer is withdrawn.

SHARE LIST OF ELECTRICAL COMPANIES.

Ho&iE Electricity Coupanies.

Dividend Price
^ • ^ June 7. Yield,
I9I9. 1990. 19ai. Rise or (aU. p.o.

Brompton Ordinary 12 18 6 — £10
Charing CrosB Ordinary ..78 8i

— 10 8 6

do. do. do. 4JPref... 4J 4i 8 — 7 10 6

Chelsea i 6 8i
— 948

City of London 18 14 1ft — 11 16

do. do. 6per cent. Prct... 8 6 17/- — 7 13
County of London . . . . . 8 8 8J + i !l 17

do. do. 6per cent. Pret... 6 6 fi 7 7 8

Kensington Ordinary .... 7 9 4^ — 10 18 3

London Electric 2J QJ 1 — 7 10

do. do. 6 per cent. Pre!...66 9} — 10 18 3

Metropolitan 6 7 8J
— 10

do. 4i per cent. Pref. .. 4 J 4) 8}| — 7 18 9

Bt. James' and Pall Mall . . .. 19 19 i — 10

South London 6 7 9i — 9 3 10

South Metropolitan Pref 7 7 16/9 — 8 17 10

Westminster Ordinary .... 10 10 6J — 9 16 3

Teleoraphs and Telefhonkb,
1918 1919

Anglo-Am. Tel. Pre! 6 6 8)} — 7 7 8

do. Def 88/6 14 17* — 8 11 «

Chile Telephone BOH — 6 6 B
Cuba Sub. Ord 7 7 7J — 968
Eastern Extension 10 10 161 + J R 3 3

Eastern Tel. Ord 8 10 i67J +1 5 19 6

Globe Tel. and T. Ord 8 10 168 — 4

do. do. Pref 6 6 9J — 6 9 9

Great Northern Tel 33 93 96 —J « 9 9

Indo-European 18 10 8.') +1 7 3 10

Marconi 96 96 9/5 — ,' —
Oriental Telephone Ord 10 19 9A — «5 IS

United R. Plate Tel 8 8 6} — 6 10 8
West India and Panama . . . . 1/8 Nil fi,

— Nil.

Western Telegraph 8 10 16J — »6 18 8

Home Rails.

1919 1990

Central London Ord. Assented . . 4 4 46* — 8 16 10

Metropolitan ^l IJ ^^ — 6 17 8

do. District .. .. Nfl Nil 19 — Nil

Underground Electric Ordinary . . Nil Nil 2J + » Nil

do. do. "A" .. Nil Nil 7/6 +r>d. NU
do. do. Income ..4 9 79i -t-S 1 10 4

FoRRlON TrAUB, &0.

1918 1919

Anglo-Arg. Trams, First Pret. . . Nil M '3 + A 8 8 8

do. do. and Pref. . . Nil NU 8J + J 8 16

do. do. 6% Deb. .. B 6 64Jid +1 7 IS

Brazil Tractions Nil Nil 86 — Nfl

British Colambia Elec. Ely. Pfoe. 6 6 66 +1 8 18 6

do. do. Preferred 94 6 63* — '8 16

do. do. Deferred Nil B 61J
— "ll 17 6

do. do. Deb. . . 4i 4} 59j — 7 3 10

Mexico Trams 6 per cent. Bonds.. Nil Nil 611 ( 9J Nil

do. 6 per cent. Bonds.. Nil Nil 23* — Nil

Mexican Light Common . . . . Nil Nil 111 — Nil

do. Pref Nil Nil 18J +1 NU
do. 1st Bonds.. .. Nil Ni! 75i -I-5 Nil

MANCPAOTXJBDiQ COUFAXniS.

Babcock & Wilcox 16 16 9j':: — ,'.. 6 18 6

British Aluminium Ord 10 10 16/8 — 13 6 9

British Insulated Ord 19J 16 lA - 9 H
Callenders 26 16 IJ — 10

64 Pref 64 64 17/6 — 7 8 7

Ctompton Ord 10 10 16/8 — 19 6

Edison-Swan 10 10 11/8 — -
do do. 5 per cent. Deb. ..66 70 — 7 9 10

Electric Construotion .. ..10 10 17/6 -t-l;3 11 8 «

EngUsh Electric — 8 12/- — 13 6 8

Do. Pref — 6 14/6 - 8 S 6

Gen. Eleo. Pref 64 64 17/6 — 7 8 7

do. Ord 10 10 lA —»d. '9 8 3

Henley 96 16 lA — 10 8 8

do. 44 Pref 44 44 8i
— 6 18 6

India Rubber 10 10 ^ — —
,„

Met.-Viokera Prel — 8 US — 8 16 10

Siemens Ord. 10 10 23/3 — •8 19

Telegraph Con 90 90 904 — 'E 17

'DlTldends paid tree o( Inoome Tax,
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THE UNITED ALKALI CO.S POWER STATION.

A New Mersey-side Station at Widnes.

{Cotiduded from page 707.)

j It bhould be mentioned that the station is uncommonly obviate the necessity to use artificial lis;ht during the day-

well lighted : even in the boiler house, basements, and such- time. Another feature is its freedom from obstruction,

like places there is sufficient natural lighting almost to ample room having been allowed everywhere.

- PmLlEUIG VDITVETER-

P L AN
Fig. 11.

—

Sullivan Sub-station LAifouT.

Fio. 12.—B.T.H. 1,000-kW Rotary Convbbters.
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Returning now to the electrical equipment of the station,

the high-pressure switchgear was supplied by the Metro-
politan-Vickers Electrical Co., Ltd., and is of the cellular

type with duplicate bus-bars for controlling the main
generators and feeders. The 1,000-A
oil switches are of the remote-control elec-

trically-operated solenoid type, and have
a short-circuit rupturing capacity rated

at 240.000 kA'A. An interestingfeature

of the h.p. switch chamber is the colour

scheme devised by Mr. C. P. Sparks.

Diagrams are painted on the ends of

the cubicles in colours, so as to repre-

sent their interior details, and the cubicles

themselves are painted in different colours,

so that anyone working on the gear may
easily differentiate between them.

The generators are fitted with overload

relays and Merz- Price balanced protective

gear, wliile the feeders are provided with

split-conductor protection and overload

relays. The control room is situated in

front of the h.p. switch chamber, facing

and on the same floor level as the turbine

T30W. It contains a very handsome black

slate control board with panels of the desk
type, as shown in fig. 14 ; nothing on
this board operates at a pressure in excess

of 100 V. In the cable basement is in-

stalled an earth resistance which is capable

of carrying the full load of one machine
for 10 seconds. Two six-core, 0'25 sq. in.

per phase, split-conductor, lead-covered

the a.c. switchboards are mounted on a gallery above the

e.h.p. switchgear chamber. The h.p. board, which controls

the incoming feeders and the supply to the transformers, is

of the remote-control type, fig. 15, the switches being

Fio. 14.—GuNiiKAri.NU Statkjn Cuntuol Board.

operated by means of solenoids. The l.p. board, which is

supplied from two 350-kVA auxiliary transformers, ia

of the ordinary type, with duplicate bus-bars to facilitate

cleaning and repairs, and it controls the power and lighting

supplies throughout the plant.

Eich rotary converter has its own starting panel mounted
between the transformers and the slip ring end of the

machine, and also a d.c. panel placed against the opposite

wall. The latter panels are of a particularly heavy con-

struction in view of the large currents to bs dealt with.

The sub-station also contains two .'JOO-kW 2o0-volt

Bellisg-B.T.H. steam-electric generating sets, fi?. 13, running

at 300 r.p.m., and at a steam pressure of 200 lb. per sq. in.

Fio. 1.3.—T\v. T'.h I i iss-B.T.lI. f- TEAM- Electric
Uexekatinu Sets.

cables are laid in parallel for a distance of 2 miles to the

Sullivan Works sub-station.

With the exception of the boiler feed-water pumps, all

the auxiliary plant in the station is electrically operated at a

pressure of 440 volts, for which purpose two 50-cycle three-

phase switchboards, with the bus-bars between them, are

provided, which are supplied by two 1,000-kVA and one
250-kVA transformers housed in separate chambers. In
addition, two 25-kVA three-phase transformers reduce
the pressure from 440 to 10 J volts for the station lighting,

and two small motor-generator.^ are installed for the purpose
of charging a 150-Ah 100-V battery for operating the

switchgear and for emergency lighting. The whole of the

plant and switchboards for the ausiliary and lighting

supplies are installed in and controlled from the basement.

As before mentioned, the generated energy is transmitted

by underground cables to the Sullivan Sab-station—where
it is converted to d.c. and used for electrochemical

purposes ; fig. 1 1 shows the lay-out of the sub-station. The
three-phase 50cycle supply is stepped down by means of a

bank of Ferranti transformers, each of which has an output
of 1,12") kVA, from t;,000 to 170 volts, at which pressure it

is fed to five sets of self-synchronisine B.T.H. rotary con-

verters, fig. 12, ea^h of which is rated at 1,000 kW at

230 volts, but by means of induction regulation the d.c.

pressure may be varied from 190 up to 240 volts. Two
Bete of voltmeter paralleling equipment are provided, and

Fig. 16.

—

Sdb-station h.p. Switchboabd.

superheated 100° F., the steam supply being furnished bv

four 16,000-lb. boilers. Both sets are provided witli

separate d.c. control panels, and run in parallel with tht
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rotary converters, the exhaust steam being utilised for

chemical procestec.

As in the case of the main generating station the

auxiliary power used in the sub-station is ax, a pressure cf

440 volt.', which is stepped down from 6,000 volts by two
Metropolitan-Vickers three-phase transformers, and a

60-kA'A transformer is also provided for reducing the

pressure for lighting from 4i0 to 110 volts. A (JkW
B.T.H. motor-generator charges the 110-volt 1"). P. battery

which furnishes the energy to operate the switihgear, &c.

In conclusion, it may be mentioned that Messrs. Urnke
and Gorharo, Ltd., were the main contractors for the {.Inrt

and machinery, while the building work was eairied out by
Me'sr.''. Wilson Lovatt & Sons, the reinforced concrete by

the Indented Bar Co., and the piling was undertaken by

Messrs. Stewarts.

Metsr.s. C. P. Sparks & Partners acted as consul i ii ;r

engineers ; Major T. R. Wilton was the consultant tor the

river work, and the whole was carried ont under the sup. r-

vision of Mr. Holbrook Gaskell, M.I.E.E., then chiif

engineer to the United Alkali Co., Ltd., to whom and to

Mr. E. M. Hollingsworth, M.I.E.E., electrical engineer to

the company, our thanks are due for their assistance in the

preparation of this article.

ELECTRO-SALVAQE.

One of the most expensive items connected with the upkeep
of machinery of any kind is the replacement or repair of
worn parts. Many expedients for making good the ravages
of time and friction are resorted to; some of these are attended
by success, but most of them are. after all, merely make-
shifts for putting off the evil day of replacement. Plain metal
bearings may. of course, be replaced at a fairly small cost,

but worn shafts present a different sort of problem. They
may be turned down to a .smaller size—but this is al' -ing
a main feature of the design of tlie machine. It is pc t ile

to shrink a collar on to the shaft to make it up to size. ;jlit

Fig. 1.

—

Repair of Scored Cylinders.

Fig. 2~\ BurLT-fr Crankshaft.

lis method is attended by possibilities of slipping or shearing,
/orn or scored cylinders may be rebored and fitted with
iew_ pistons, but this, in addition to weakening an engine,
;itails rather large expenditure.
With these and similar facts in mind, it is worth while to
tUdy the possibilities of electro-deposition as a means of
liilding up worn parts of machines. In this connection

we recently paid a visit to the works of the Fletcher Electro-
Salvage Co., Ltd., to see some ot the work that may be
executed by the deposition ot nickel upon machine parts and
tools. The process itself is simple—it is the way m which
It is employed whiph makes it successtul. 'the general
method ol procedure is as follows : 'the subject to be treated
IS hrst Cleansed in an alkaline bath m which all grease and
Qirt are removed. Ihe whole of the article is then dipped
m a mixture of parattin wax and resin which gives it a,

tnick coating all over. The parts which it is (lesiretl to build
up are then exposed by having the wax stripped olf and
the piece is imm,"rsed lor a tew seconUs in an acid bath
prepared accoramg tii a secret turmula ul the firm'.s. In this
vat all oxides are reinuved, and the bared surface is prepared
for deposition. Then the article is suspended in the depositing
vat, which IS filled with a solution ul nickel in aiiiinoiinim
sulphate, and the coating is applied at an averuyi.' rate uf
.UUU-3 in. per hour.
We may now say something of the various classes of work

treated in this way. Une of the first things we were shown
was a pair of twin cylinders badly scored by a projecting
gudgeon pin. 'Jhete had been successfully dealt with and
brought to a smooth finish (fig. 1). The saving of expenditure
represented here was an eloquent tribute to the value of the
proccos. Some wire \.'heel hubs—rather costly pieces ot work
—were then inspected. In these the male thread at the
extremity and the female thread of the cap were badly worn,
so much so that only two or three threads were in engage-
ment. These threads w-ere built up again to their original
size at a mere fraction of the cost of replacement—the only
alternative. Some shafts which had been ground to
about .(AIT in. under the correct size were seen, these had
been coated and finished olf at a very economical price. The
two slide rest screws of a large lathe in use at the works
had been built up by the process in a very satisfactory manner,
and numerous other samples of the work were inspected.
An interesting point which may be emphasised, is that

armature shafts have been brought up to their original size

by this means without removal of the windings. In fact, it

would seem that there is no branch of engineering in which
the process may not be successfully and economically em-
ployed. .\ny doubts as to the durability, strength, and tena-
city of the deposited nickel are fully dealt w'ith 'in a report
of tests carried out at the National Physical Laboratory. For
the purpose of the tests a nickel coating approximately 5/64
in. in thickness was applied to a piece of steel 1 in. in

diameter. A thread of 40 to the inch was then cut in the
nickel. .\ hardened steel holder was screwed over the thread
and the other end of the coated steel was screwed J in.

Whitworth and inserted in another holder. The assembly was
then subjected to a gradually increasing tension, and no
signs of breaking down were apparent under a load of t-en

tons. The nickel coating was then cut away to within
.'215 in. of the end, and the same test was again applied.

Under these conditions the coating was pulled ofi' by a tensile

load of 11.95 tons, and then part of the steel upon which it

was deposited also broke away. This represents a breaking
load of 17.6 tons per sq. in. of adhesion surface, .^t the same
time Brinell hardness tests were carried out on a nickel coat-

ing .04 in. thick deposited upon samples of steel measuring
'2 in. by 2 in. by i in. Three ball impressions were made,
using a ball of 5 mm. diameter and a load of 750 kg. The
diameters of the impressions were obtained in tw-o directions
at right angles by a measuring microscope, and the hardness
numbers calculated by dividing the load in kg. by the spherical
area of the impressions in sq. mm. In three tests these
numbers were 377, .366. and 349 respectively. The hardness
number of the steel on which the nickel was deposited was
298, and the corresponding number for a mild steel of 32 tons
per sq. in. ultimate stress is approximately 1.50.

It is evident from these tests that the nickel deposit becomes
to all ordinary intents and purposes an actual part of the
metal to which it is applied. Tlie process is necessarily a con-
tinuous one, and when the plant is shut down at night
r'lirrent is supplied to the vats by a battery of accumulators.
The thickness of the deposit can be regulated within verv
fine limits as the outcome of a long period of careful experi-

ment.
Fig. 3 shows a crnnksbaft in which the worn pnrts have

been brought up to size by this process.

The " Exide " Battery Service System.—The increasing
n=e of elpctric vehicles, as well as thfl popularity of scoumnlator
hutterieg for automobile atartine" and liehtiner. hnsmide it impera-
tive that Rppoial arranffennents should be made in all pattR of the
(country to provide for the repair and rfplacement of batterifs. A
booklet recently issued by the Chloride Electrical Storage
Co , Ltd., shows how advanced these arrancements are. In practi-

cally every town of importance "Exide" battery service stations

now exist, and the booklet gives a list of these. These stations are

not merely collectins' centres, forwardinpr batteries to the company
for repairs; all repairs are executed in them, and ful'yobarged
replacement accumulators are always available. The list also give"
the names and addresses of colonial and foreign agents.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Reaisrt are inviXei, to rulmit particulart of new er improved devicei and apparatmi, wh/ich will be publ/ithe4

if ooTiHdered of ruffioient iitterett.

An Hdiswan Feeder Pillar.

Fig. 1 illustrates a l.OOO-ampcre feeder pillar which has

recently been manufactured by Tub Edison Swan Electric

Co., Ltd., at the Ponders End works for a large power con-

sumer.
The supply is on the .^-wire system, the power being taken

from the outers, and there is a circuit for a small amount of

lighting between the outers and the neutral bus bars and

hnks seen below the fuses. The fuses on the left are rated

shunt wound, has four poles and two positive and two nega-
tive brushes. Its capacity is 1,250 watts—that is, 33§ amperes
at 37J volts. 'Itc fifth ignition brush also collects •5.J-volt

energy for ignition purposes. Every generator and armature
is tested to 1,000 volts, and the generator is cooled by forced
air.

The battery is big enough to absorb the full charge ra^e

of the generator. It can be fully charged from dead in five

hours, and the plates are claimed to provide from 40 to 50

per cent, greater capacity than any other lighting plant of

similar size. The Ah capacity is 225, and the battery con-

sists of 16 cells of the sealed-gla.ss type big enough to run
a i-h.p. motor without the aid of the generator.
The control system is very simple and ingenious; it eUmi-

nates the usual switchboard with its fuses, terminals, and
complicated wiring; it makes the plant self cranking and
self stopping ; it is entirely enclosed in a metal housing, in-

cludes a master switch, an overload circuit breaker, battery

gauge, charge and discharge indication, and is built in part

of the plant and subject to no vibration.

Tlie engine , develops full 3 h.p., and the generator alone

will supply electricity for 63 lights without using the battery;

the starting and stopping operations are extremely simple,

and can he mastered by the uninitiated in a few minutes.

A New Electric Fire Bar.

k new type of fire bar made by Automatic & Electric
Furnaces, Ltd., 281-283, Gray's Inn Road, W.C. 1. consistb

of a hollow heating element about one inch in diameter,

having an open front with irregular criss-cross pieces (see

A very closely wound helix of special wire placed inside the

r^A -H^^ *sA WV <S5I*,!\ ^
A >rN^rv^r4

FiQ. 1.—A l,000-.\ Feeder Pillar.

.jwSs.i.j-, tSSfe- ..sSte; s^i^*-

FiG. 2.

—

The " Furnace " Fire Bar.

at 1,000 amperes, and the other two paii-s at 500 amperes each.

The illustration shows the front of the pillar, but there are

doors at the back opening in a similar manner.

The Edison Swan Electric Co., Ltd., is also supplying the

.5, .5, .1 sq. in. lead-covered and armoured cable and the

junction boxes which will connect the pillar to the consumer's

switchboard.

The Willys Lighting and Power Plant.

Starting five years ago, the Willys light and power plant

has become estabhshed in the ."Vmericau market, and is now
being offered in this country on a co-operative sales plan by

Messrs. \Villvs Overland Crosslev, Ltd., of Heaton Chapel,

Stockport.
The first impression one gets of the plant, which we recently

had an opportunity of inspecting, is its compactness and

extreme simplicity. Lpon examination it is found to be a

most complete outfit, and is absolutely .self-contained. The
engine is an air-cooled, 3-h.p., Knight sleeve-valve one, and

cooling is very efficient, 36 hours constiint running finds it

absolutely cool. There is no water to freeze, heat, or require

a large tank. A A'enturi draught tube is used to cause the lly-

wheel to create a partial vacuum within the tube and around

the cylinder, .so that fresh air rus'ues in and reaches all parts

of the cylinder and also the generator. The Knight sleeves

do away" with all noisy valves, valve springs, tappets, and
intricate small parls. This engine is very quiet, free from
vibration, and it does not require frequent adjustment. Car-

bon, so detrimental to other engines, is claimed to improve

the Knight engine by building up the sleeves and sealing

the compression more tightly. The engine speed is 1,350

r.p.m. ; it is high enough to give a steady light when driving

direct from the generator, and yet assure long life, quietness,

and economy. There is no carburetter, that device being

replaced by a simple valve. The fuel tank is in the base and
holds two gallons, or sufiicient to operate the engine for nearly

eight hours. The oil is also contained in part of the base.

The engine will burn either petrol, benzol, or paraffin.

The engine is direct coupled to an Auto-Lite li-kW genera-

tor, the armature of which is keyed to the crankshaft, as

is the flywheel ; they revolve as one piece. The generator is

element provides the heating unit, and when placed in circuit

the whole mass glows at a consumption of 500 watts—which

is similar to the power consumption of all standard electric

fire bars.

The small irregular criss-cross pieces forming the front ol

the element effectively break up the straight lines obviating

the severity and monotony of the usual plain white fire bar

The large area of " solid red heat " as it appears in use pro

duces a pleasing impression of warmth.
It is stated that these fire bars have been designed as tbi

result of experience obtained in the construction of electrii

furnaces, consequently the temperature of the heating cni

in these bars is very high, a result obtained without in an}

way impairing the life of the winding. They are known ;i

" Furnace " bars.

" Philips " Might'lamps.

From time to time we have referred to the progress of th

neon lamp, and we are now able to report its introduction i

the market in this country by the Sloan Electrical Co., LtI'

of 12, Golden Lane, E.C. It takes the form of a i-c.p. nigbi

light, but is ideally adapted for use in any position w-here

very small amount of light is sufiicieut. as in corridors. cu|

boards, A-c. This lamp po.ssesses no filament ; it is in efFe>

similar to the Moore light or the mercury vapour lamp, in ths

the light proceeds from an electrical discharge in a gas bi

tween electrodes, the latter consisting in this case of wit

helices and the gas being neon. The light emitted is of

beautiful orange colour, and as it proceeds from the gas tb

intrinsic brilliancy is very low—hence a soft, rich, effect

produced. The life of the lamp, we are informed, is man

thousand hours; apart from accidental fracture of the bulb, tt

only source of deterioration is the gradual blackening of tt

bulb. Thus a lamp used for eight hours a day requires renew:

once a year. The consumption is only 5 watts. The lamp

made for 110 V and upwards a.c. and 150 V upwards d.'

For nurseries and hospitals it is an ideal night-light, and h

hotels, theatres, &c.. it is suitable for a variety of situatKft

such as lighting exits and fire alarms. Another useful app

cation is to pilot hghting on switchboards, &c.
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JOINT ELECTRICITY AUTHORITIES.

The West Riding Inquiry.

The Conference Case.

iCmitiaued from page 731.)

On the resumption on Monday, Alderman Wilfred Turner.
chairman of the Bradford Electricity Committee, Chairman
of the Conference scheme, and dii-ector of textile fa:Ctories

using electric power very extensively, was the first witness for

the Conference scheme, and, in answer to Mr. T. E. D.
Wright, explained how Bradford came to be a leading factor

in this scheme. Prior to the issue of the Commissioners'
jiotice as to the estabUshment of the Aire and Calder district

Bradford had realised that, owing to physical limitations, the
Bradford generating works were approaching the time when
extension to meet the growing demand w'ould be impossible,

and an agreement was come to with the Yorkshire Electric

Power Co. and the Electrical Distribution of Yorkshu-e, Ltd.,

as to the construction of a generating station on the Bradford
Corporation's estate at Esholt, and a joint scheme of supply.

Upon the advent of the Act of 1919 and the notice of the Aire
and Calder district. Bradford took its place in the general Con-
ference scheme, and the local proposal was suspended.
Questioned as to the principle of representation on the Joint

Authority. Mr. Turner said Bradford was fully in agreement
with the principle of public control, and expressed the view-

that the vesting of authority in public control was one of the
most essential parts of the scheme.
Asked as to his view s with regard to an authority comprising

partly public representatives and partly company representa-

tives, witness thought difficulties would arise in such a hybrid
authority and handicap working. It was very desu'able that

the authority should consist solely of the one type of repre-

sentatives.

In cross-examination by Mr. Wooll, witness agreed that,

apart from urban district authorities, only nine out of sixteen

borough authorities in the area had passed definite resolutions

in favour of the Conference scheme- He did not agree that

the essential financial asi^ects of the scheme were ultra vires,

though he admitted there was a good deal that was ultra vires

in both the Conference and Leeds schemes. He denied that
the Conference scheme hung chiefly on the element of com-
pulsion in the acquisition of existing undertakings, and dis-

puted Mr. WooU's suggestion that the scheme involved a
change of the system of control representation.

Sir Harry H.iw.4rd : Is it quite clear, Mr. Wooll, that the
Conference scheme involves compulsion'.'—Mr. Wooll: I am
certain it does from the point of view of legal construction,

as the clauses stand.

Mr. MiLLHU : 1 hope I made it quite clear in my opening
statement that although the form of some of these clauses as
they stand describe vesting, the Conference's intention is to

obtain the agreement of the company, and there was no
suggestion of compulsion.
In further answer to Mr. Wooll, who questioned whether

the scheme satisfied the requirements of Section 6 of the
Act of 1919 in giving representation to all authorised under-
takings in the district, witness held that the proposed repre-

sentation, after agreement with the company, essentially met
that requirement. The Conference preferred representation
based on population rather than on output, because that was

I less likely to fluctuate greatly, and because it was felt to be

I

more fair all round. He did not deny that the scheme proposed
three times the representatives for three boroughs of that

for Leeds, though the electrical output of those boroughs was
ii only one-sixth of that of Leeds. \\ ith regard to any possible

deficiency, the scheme depended upon a basis of electrical

consumption, becau.se obviously it would not be fair to " come
dow>n " on districts other than those which had the commodity
at the lowest cost. Mr. Turner admitted that the only fatal

objection to the Conference was the possibility of failing to

reach ultimate agreement for the acquisition of the Yorkshire
Power Co.'s undertaking. The Conference had not applied
itself to the question whether the scheme would be carried
on with or without Leeds.

Sir John S.vell pointed out that if the Commissioners ac-

cepted the Conference scheme they would have to be satisfied

as to agreement lietween the parties concerned or would have
to insert some such words themselves.
Mr. J. A. Greexe (for the West Riding District Councils'

Association, including councils which were not in the Con-
ference) said the Conference scheme seemed to involve the
question of rating imposed on districts not on the Joint Board.
This was an important matter in case of any deficiency.

On the question whether the Conference would be content
with a majority of representation, Mr. Turner said that a
special meeting of representatives of the Conference had been
held since this question was raised on Saturday, and had
decided that under no circumstances could any departure be
made from the attitude of representatidn in respect of any
company nossessing rights in perpetuity, but that, under cer-

tain conditions, rather than sacrifice the scheme, the Con-
ference would be prepared to consider the desirability—if so

directed by the Commissioners—of temporary representation
of a company with authority in any area where the distribu-
tion had been handed over to the company for a fixed period

of years. If Leeds declined to come in he beUeved the Con-
ference would be prepared to carry on without it. It did not
regard the inclusion of Leeds as so essential as the acquisition
of the Power Co.'s undertaking. It could not accept the Leeds
plan of a Joint Authority owning and controUing only new
stations.

Mr. Wooll intimated that these aspects of the scheme must
be radically modified before Leeds could come to any possi-
bility of agreement.
Examined by M-. Hunter Gr.4Y (for the Yorkshire Electric

Power Co.), Mr. Turner admitted that without the part of
the .scheme described as ultra vires the scheme as a whole
would be useless. If the Joint Authority were not formed
he took it that Bradford would be committed to its Esholt
station scheme of 1918, jointly with the Power Co.
Mr. J. A. Greene questioned the witness closely as to the

clauses in the scheme dealing with the pledging of rates of
local authorities to meet any deficiency which might arise.
Mr. Turner held that districts in which supply would be costly
to the Joint Authority, such as Holmfirth. could not expect that
areas which had been able to generate their own energy
cheaply should be mulcted in a share of that increased cost.
Deficiency arising out of comparative inefficiency of the Joint
Authority was not contemplated, because the co-ordination
would of necessity effect economies. In answer to a question
as to whether it was proposed that whenever any consumer
took a supply from the Joint Authority the local authority
of that area thereupon came under the rating obligation, the
witness said the idea was that there should be safeguards
against deficiency in proportion to the consumption of that
area, and that the rating authority would have powers to
recover the proportion of deficiency from the actual parties
who were consumers. Subsequently Mr. Turner admitted
that he could not point to anything in the Act which justified
the Conference in presuming that rating powers could be
gained, but said the Conference had not confined itself entii'ely
to the Act, and had tried to produce a workable and business-
like scheme for providing a cheap and abundant supply. He
hardly thought the scheme would be proceeded with, without
the compulsory rating powers.
Asked by Mr. Tyler (for the railway companies) w^hat repre-

sentation was provided on the board for such large consumers
and bodies of such technical expertness as railway companies.
Mr. Tm-ner said they would have the representation of all

their ratepayers and consumers—through the public representa-
tives. Though direct railway representatives might be advis-
able on the linking-up scheme, he saw no reason why they
should have a special place on the Joint Authority under his
scheme.
In answer to questions by Mr. Woodhodse as to distribution

—especially affecting the Electrical Distribution of Yorkshire.
Ltd.—Mr. Turner said no plans had been made for acquiring
that company, and no competition in distribution was con-
templated by the scheme on the part of the Joint Electricity
Aiithority. He agreed that, to some extent, the position of
the Distribution Co. had been overlooked.
Mr. WoODHonsE pointed out. also, that although the Con-

ference agreed that there should not be two distributors in
one area, the scheme proposed to take over the Power Co.

—

which included some distribution services—and also allow the
Distribution Co. to continue its services. Witne-ss replied that
where the Joint Authority took over the Power Co.'s under-
taking any distribution service involved would be taken over
also. He expressed some surprise on learning that the Power
Co. and the Distribution Co. were supplying different classes

of consumers side by side in the same areas. If that meant
that two sets of mains had to be installed, it would seem to

be undesirable expense.
Mr. Thom.\s Roles, electrical engineer to the Bradford Coi"-

poration, past-president and member of the Council of the
Incorporated Municipal Electrical Association, gave technical
evidence on behalf of the Conference scheme, and outlined
the hii^tory of the activities of the Technical Advisory Com-
mittee to the Conference. He said one of the reasons which
prompted the framing of the Conference scheme was the
existing system of supply, chiefly in the Power Co.'s service,

from a considerable distance, W'hereas there were generating
stations of local authorities much nearer. By unified control

that kind of waste could be avoided, as well as such needless
duplication of cables, as occurred between Halifax and Sowerby
Bridge, and possibly in other areas, owing to the supply by
different authorities. As to the authority in control, from
the engineering point of view it did not much matter whether
the authority were a public body or a company, so long as

there were one central control ; but as managers of electrical

undertakings the Technical Committee came to the conclusion

that, in view of the holdings of the prospective authority, and
the opportunities for greater co-ordination, it was advisable

that the authority should be one of elected public representa-

tives. The advent of the Act of 1919 was considered by the

engineers to m.ike it impossible to work a .Joint Authority
successfully whilst the Y'orkshire Power Co. continued in being.

As to the idea of the company being part of the authority,

it was felt that to set money cheanly it was necessary to have
the rates behind the scheme, and that it would not be fair

to put the pubhc rates as a backing to a private company.
The company's plant used as a niicleus would effect an
economy, whereas if the company remained as a separate

concern it might well obtain unfair priority over any other
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undertakers. All the gouerating authorities except Leeds had
agreed to vest their uudertakiugs m the Joiut Authority under
the scheme, at a hgure oi o'i.7 per cent, of their total capital
expenditure. He was very sure the authorities would not lie

prepared to sell their plaut to the i'ower Co. on these terms.
ihey would want tlie capital value ol to-day. In going
through the tocUnical details, Mr. Holes said y3,UUU voltn
pressure was Uocided upon, because that w-as the hmit at
which the cable inakors would give a full guarantee, and
because, on the average Icugths ol eight to twelve miles
between centres, this \vas regarded as more economical than
higher pressure, in view of the importance of the main trans-
mission, it was proposed {hat- all except some little amount
of cross-country secondary service should be uudorgiouiid.
On the question of sites, Ji.'lholt was inferior to Ferrybridge
or Wakeheld, because extra e.xpcuso would be invcucd in
cooling provision, though it had advantages in the matter of
coal supply, ilie conclusion of the Engineerh' Committee was
that Wakeheld and Ksholt stations should bf proceeded with
forthwith. I'he l.eeds site was felt by the engineers to be
quite insiJBcient from the point of view either of space or of
water coonng facilities. The Jiradford sewage works at Ksholt
could utilise for the next 75 years all the ash likely to be
produced by the generating .station, in view of the urgent
electrical needs of the West Riding the Engineers' Committee
suggested that the Ministry of Irauspcrt should commence
construction immediately, but that the matter should be taken
over immediately the Joint Authority was foi'med.
The Inquiry was then adjourned.

On Tuesday morning Mr. Thomas Koles was further ques-
tioned by Mr. \\ ooll as to the basis of repre6entati(m on the
proposed Joint Authority, and held to the view that if the
authority were to be an owning and operating authority the
representation should be limited, as an ideal, to duly elected
public representatives of the bodies supporting the sclieme.
Financially, at the same time, he did not deny the fairness,
in a larger body which would form practically n consumers'
council, and be a non-operating body, of some form of repre-
sentation of large con-sumers, such as distributive companies.
Mr. Roles did not accept a suggestion by counsel that the
Conference scIh ni.- wa- purely an orgy of optimism. He did
not agree that thr c^tuiiiite of output of the Confereucc scheme,
which was roughly J.'iU luilliou units sent out for 1920—mean-
ing an increa.se of loU per cent, in six years from the output
of 1920—was excessive, and thought the much lower estimate
of the Leeds scheme must be due to the Power Co.'s output
being under-estimated. He held strongly by the Conference
estimates, even though for 1930-31 the Conference figure was
856,800,000 units, as against only (318,300.00(1 units on the
Leeds estimate. He agreed that as to sales 90 per cent, was
a. fair average as against units sent out, or 85 per cent, of

units generated.
Mr. WooLL contended that, in similar manner, putting the

most optimistic light on the Conference figures, the compara-
tive working costs were as follows : Coal consumption. Con-
ference estiniate. .'299d. per unit .sent out. Leeds 1920 cost.

.5()9d. ; Bradford, .529d.; water, oil. stores, i-c. Conference
estimate, .007; Leeds, .Of'J; Bradford. .018; wages. Conference,
.041; Leeds. .089; Bradford, .084; repairs, maintenance. &c.,
Conference. .027; Leeds. .057; Bradford. .154; rates, taxes, lic.
Conference, .010; Leeds, .018; Bradford. .029; management.
Conference, .021; Leeds. .041; Bradford, .051. Mr. Roles said
he would accept those figures.

Summarising the position, Mr. Wooll asked if Mr. Roles
really expected to run the capital station at half the cost of
1920 .it the two nearest existing stations?—Witness : If we
don't there is not much hope for the future of electricity

supply. There is entirely different plant and better con-
ditions.

The Chairman : Is not the position that the load factor
of your station is 75 per cent., whereas counsel is comparing
that with existing stations which have a load factor of some-
thing under 30 per cent., and therefore the two sets of figures
are hardly comparable.
Mr. Wooll : What do you regard, as an engineer, as the

possibilities of your .scheme unless you secure the acquisition
of the Power Co. by consent?—Witness: Our scheme goes.
What are the prospects if Leeds refuses to come in'.'—On

the technical side the scheme would not be affected materially.
The financial results w-ould be better with the Leeds load
included.
The Chairman : Does failure to secure acquisition of the

Power Co. by consent mean total condemnation, rather than
modification?—No, sir; the scheme w-ould have to be recast,
but as far as the Committee of Engineers is concerned they
will never be satisfied unless there is some co-ordination
scheme as regards the bodies wliich are in agreement, whatever
hanpens as recards Leeds and the Power Co.
Asked whether, failing the Conference scheme, he would

consider the Leeds scheme more desirable than the existing
system of independent suppliers, -n-itness .said he would prefer
indenendent arrangement between the Power Co. and the
localities.

In answer to Mr. Hunter Gray (for the Power Co.). Mr.
Roles said that from the engineering point of view nf produc-
tion of a cheap and effective supply, he did not doubt that
the Yorkshire Power Co., if in entire control of the whole
district, could do the work as effectively as could a Joint
body of local authorities, but such entire control by a com-
pany was not a practical euggeetion Bulk pupply by the

company to the towns was quite practical, but was not the
scheme of economy desired.

In reply Ut the Cuaihma.n as to the wide variation in the
caiMtal charges and working costs ©slmialed in resiject ol the
new capital stations, Mr. liuies said the Conference Uguien
had been arrived at alter cloi^e luquiry into large .American
practice, and bearmg in mmd the niguer wages in Amencj
and his own addition of -M i>er cent., he beiieved the Con-
lerence ligurcs were a very inobable estimate.
Mr. Pekcv Greaves, cousuumg imning engineer. Fellow- of

the Institution of Mining iLUgmeers, managing director of
lour colliery companies and lormer cbuiiniau m lUc \\alieneld
i-iectricity Commillee, gave evidence to the etlect that tbc
ma.Nimum (J subsidence <if land at the NVakelield site due
to coal mining oiieratious had been reached, and the site wag
quite .sale from any disturbance.

.'\ld. \\ iLi'iir.o luii.NLR, recalled to give evidence as to the
luospects of demand for electric drive in the West Riding
wool industry, said that of the 2i million spindles less than
10 per cent, were at present under electric iwwer. He be-
lieved the figure for looms was slightly higher, but not more
than 10 per cent., and for wool coiiibing decidedly lower.
Tliere was, therefore, a. wide field of development for electric
power.
Mr. F. Oglien Whiteley, city treasurer of Bradford, and a

member of many important bodies connected with account-
ancy, gave evidence as the financial adviser to the Conference
scheme. He said he had estimated that the capital could be
raised on the security ollercd at (j-i per cent, for the money
raised during the first five years, and per cent, for the money
raised liuring the tccond live years. If the first money were
raised on short-date loans, as was very popular iu the North,
there would be an advantage, because there would not be
the continuance of payment in the second period on the
initial (ij ijer cent. loan. Ho did not accept the view, as ex-
pressed by Mr. Colhns, ol Birmingham, that the composite
authority as suggested by the .scheme would be at a dis-

advantage in borrowing money as against a single local

authority or a company. He did not think the absence of
1/eeds would make any maierial dill'ereuce in view- of the
substantial nature of the other authorities concerned, aud the
absence of the smaller authorities represented by the West
Ridmg District Councils' Association would have no elTect
whatever. If the Jomt .\utbority wished to raise money
solely on stock and revenue it -would certainly cost 1 j^er cent.
more than if the rates were behind the borrowing. He did
not contemplate a deficiency, and even the statement that
the rates were behind the scheme meant that any call to
meet a deficiency would be upon the several local electricity

accounts rather than upon the general rates. Whilst being
prepared to raise the whole of the purchase money for the
takmg over of the Yorkshire Power Co., the scheme provided
for the probability that a proportion of the company's share-
holders would take scrip of the new imdertakmg, as had
happened in the case of the purchase of gas companies in

Bradford from time to time.
On W'ednesday, May 25th, Mr. F. Ogden Whiteley, finan-

cial adviser to the Conference scheme, was cross-questioned
closely by Mr. Wooll (for the Leeds scheme) and by members
of the Commission on details of his financial tables. He said

it was not the intention of the Conference scheme that the
Government should lend money, except that the Ministry of

Transport should be asked to finance the initial operation of

the scheme owing to the electrical urgency, and the Joint

Authority would take over the work aud respon.-ibility within
tw-elve months. He admitted, in answer to Mr. H. Booth,
that this clause might be ultra vires. The estimates had been
based on the assumption that the Joint Authority w-ould be
constituted by April. 19-22. They anticipated the issue of three

millions sterling within six mouths of the legal birth of the

Joint Authority. Asked if he could explain the great differ-

ence betw-eeu the Conference estimate of working capital and
the Leeds estimate, the witness gave detailed figures of his

calculations, and drew- attention to the fact that the Confer-

ence estimate was based on a month's or six weeks' payments,
whereas the Leeds estimate was based on a full three months.

He believed that, in the early stages, at any rate, six weeks'

basis of credit was quite safe. The accounts were usually

monthly. He agreed that by reducing the estuuate to_ a

similar period's credit the Leeds estimate would be lower, in-

stead of higher, than the Conference figures. Asked as to the

figure of the estimated cost of purchase of the Yorkshire Elec-

tric Power Co., Mr Whiteley said he had no grounds for be-

lieving the figure would find favour with the company, but it

was a figure which, if he were advising the company, he would

advise it to accept. He did not agree that the present was a

bad time to buy out an electrical company, though he recog-

nised the appreciation of buildings and plant in recent years.

Further evidence in support of the financial proposals of the

Conference scheme was given by Mr. G. D. Rowe. a member
of the London Stock Exchange and of the Special Finance

Committee appointed by the Treasury to Regulate the Issue of

Stocks by Local Authorities, who expressed confidence as to

the raising of the money under the Conference pcheme. and

felt that the Joint Authority would enjoy an advnntnae of from

1 per cent, to li p§r cent, over any private company in borrow-

ing. Indeed, aprfrt from the effect of external factors such as

great strikes! the Bank of England rate. &c.. he thought the

iHoney could be raised more cheaply than was allowed for id

the scheme. The mere ahaenre of T,eed9 from the scheme would
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not affect the loan detrimentally, unlo»» Leeds took up an
actively hostile attitude. In reply to cross-ea»mination by
Mr. Wooll, the witness said if Leeds undertook a propaganda
campaign against the scheme, it might aflect the matter to

some extent both as regarded investors and underwriters, but

the discrmnnatmg underwriters would have to be shown that

the absence of Leeds was a serious technical weakness in the

scheme. He thought ie could easily be explained that Leeds
had justification for its isolation as a large self-contained

centre. A great undertaking hke that proposed v^ould intro-

duce a more free market for the reahsation of money invested

in the electrical undertaking than was the case with shares

in a private company to-day. In reply to Sir Harry Haward,
the witness said he believed that the absence of a certain

number of the smaller local authorities from the scheme would
have a neghgible effect on the raising of the money if the

scheme were led by the big boroughs like Bradford ; he agreed

that if the electric power company or big industrial tmder-

takings like railways were represented on the Joint Authority,

they would be a source of strength.

Mr. W. M. Selvey gave expert evidence on behalf of the

Conference as to the provisions for water cooling at the pro-

posed capital station.?. It was proposed at Esholt to construct

a pond of '22,500,000 gallons capacity, by the use of which, and
also the sewage effluent of the Bradford sewage works there,

the cooling plant would be quit« independent of the river Aire.

The utmost pond capacity he could calculate upon in con-

nection with the Leeds site at South Accommodation Road
was 4,370,000 gallons, which would be insufficient to meet the

cooling demands. Flowing water of the river Aire at the

Leeds site, including canal lockage and some sewage, and sub-

ject to dry weather variation, would bring the supplv there to

33,000,000 gallons, so far as he had been able to gather, though
35,000,000 gallons had formerly been given by Mr. Hefford as

the more normal supply. At the Waketield site, where the

water supply was ample for any requirements of this pfant,

there were 22.3 million gallons if calculated as a pool, even if

there were no flow—but there was always a flow—and an addi-

tional 3.9 million gallons of flow, as calculated at the minimum
after a six months' drought.
At this stage Mr. Miller concluded the case for the Con-

ference scheme by handing in the 1918 agreement between
Bradford Corporation and the Power Company, in respect of

Esholt prior to the advent uf the Electricity (Supply) Act.

1919. He also put in a letter to the Town Clerk of Bradford
from the Town Clerk of Sheffield, reporting that the joint con-

ference of the Sheffield and Rotherham Corporations had
passed a resolution that they did not favour the Power Com-
pany's inclusion in the proposed authority for the North-

East Midlands authority, but would consider the (|uestion of

taking over the company's undertaking.

(7*0 be continued.)

THE (LONDON) ENGINEERS' CLUB.

On Thursday last week a large and enthusiastic meeting of sup-

porters of the proposal to form an Engineers' Club in London
was held at the Hotel Cecil. In the unavoidable absence of

Mr. E. ManviUe, M.P., Mr. C. H. Wordingham, C.B.E., was
invited to take the chair, and in doing so said he had always
strongly felt that there should be an Engineers' Club in

London, on the hues of the Manchester Engmeers' Club.
The Hon. Secretary, Mr. Edmund L. Hill, after referring

to the death of two valued supporters. Lord Moulton and Mr.
E. L. Urde, read a report on the work that had been done
towards the formation nf the Club by the Executive Com-
mittee, showing that about 1.600 applications had been re-

ceived, and that hopes were entertained of obtaining most
suitable premises which were about to be vacated by the Road
Club, thus enabling a start to be made early in July. He then
moved that the Engineers' Club be constituted forthwith. The
resolution was seconded, and after various questions had been
put and answered by Mr. Hill, it w^as carried unanimously.
Ft was also unanimously resolved, on the motion of Mr. Cash,
lion, solicitor to the Executive Committee, that the Club should
be formed as a company limited by guarantee, the guarantee
being limited to a maximum nf £5 per member. A third
resolution, also carried unanunously, authorised the appoint-
ment of a General Committee to act until the end of the first

annual general meeting, with powers to proceed with the
necessary organisation and arrangements for the housing of the
Club. Following on this, it was proposed that the existing
Executive Committee be appointed en /Woe, with power to
add to its number, and after the names had been read by
the Chairman, the resolution was passed with one dissentient.
Mr. Edward Manville was unanimously elected president, and
Mr. E. L. Hill was elected hon. secretary by acclamation.
In the course of the proceedings it was made clear that the

new orgonlsation was intended to be n " social " club, and
Oiat alien enemies would be rigidly excluded from member-
Jiip. Some discussion took place regai'diiig the admission of
American and other honoured alien engineers resident in this
country, and after various pronositionshad been put forward
with a view to meeting the difficulty caused by the rather pre-
eipitate adoption of a resolution confining " pewnanent mem-

bership " to British Bubjects, the matter wag practically left

to the discretion of the Committee (except in respect of alien

enemies).
The feehng of the meeting, which comprised nearly half the

supporters resident in London, was unmistakeable; it was clear

that the audience was eager to form the Club and get it into
working order with the least possible delay. Even the mem-
bers of the Committee were surprised at the enthusiasm dis-

played and at the number of engmeers who had found time to

attend the meeting. We understand that the number of apph-
cations received is now over 1,700, and that the negotiations
for premises are proceeding satisfactorily. For the present no
entrance fee is payable, but it is anticipated that in the near
future one will be imposed. The subscription for town mem-
bers is ten guineas per annum: for country members five

guineas, and for overseas members two guineas. Full parti-

culars can be obtained from the hon. secretarv, Mr. E. L. Hill,

39, St. James's Street, S.W.I.

ELECTRICAL RESEARCH.

The quarterly progress report of the British Electrical and
Allied Industries Research Association (E.R.A.) states that
the Council is carrying out a comprehensive programme of

research at the National Physical Laboratory. Of its sectional

activities it is reported that tests are being made upon cotton

fabrics, dressed and undressed, of various weights, and
treated with varying thicknesses of varnish. A collection is

being made of samples of treated fibrous insulating materials,

with a view to classification before proceeding with these

tests. A complete series of purchasing tests is to be made
on samples of untreated papers used for various electrical pur-

poses, such investigation including the testing for impurities

such as metallic inclusions and carbon obtained from eoot

in the atmosphere, as well as porosity conditions. A large

number of samples of treated papers has been collected. The
numerous other materials in use have been classified, with
the exception of vulcanised fibres, and a preliminary schedule
of acceptance tests for purchasing purposes has been prepared.

In the section dealing with composite insulating materials,

on completion of experimental work general clauses for

mechanical and electrical tests will be prepared. Fire-resist-

ing materials have yet to be dealt with. Proposed clauses for

tooling tests on ebonite are being prepared. In connection

with porcelain insulators a valuable report has been received

from Messrs. Langton & Harris on preliminary researches

on electric and mechanical strength, temperature effects,

hardness, specific gravity, thermal conductivity, and moisture
absorption. Programmes of research are being dealt with in

respect of insulation resistance, surface improvement, dielec-

tric strength, and uniformity of vitrification.

In the section deahng with mica and micanite, the views

of users of these materials for commutators, obtainea in

response to a questionnaire, are not supported by sufficient

evidence to enable decisions to be made at present. Inforrna-

tion on commutation troubles not directly connected with

mica and micanite is being forwarded to the B.E.A.M.A. for

the benefit of manufacturers. The committee is considering

research on abrasive hardness, and on the manufacture of

micanite. Troubles met with in the manufacture of condensers

are being tabulated for consideration.

In the section deahng with insulating oils, the final draft

of the preliminary purchasing specification for insulating oils

for tran.sformers, oil switches, and breakers, is to be submitted

to the British Engineering Standards .Association. The
National Physical Laboratory has undertaken researches on
vapour pressures, thermal transference coefficients, and thermal

conductivity. Research is proceeding on specific heats, latent

heats, boiling points, the effect of numerous catalysers on

sludging, such as metals in contact with paint, the effect of

the electric arc on the oil, the carbon deposit and sludge

produced in transformers and switches.

In the conductor section, conclusions of wide application

may be drawn from investigations of the thermal and moisture

conditions of the soil. The mathematical formula developed

in three-core cable work are being checked over a wide range,

and experimental work is progressing on methods of measur-

ing dielectric losses and the effects of grouping and spacing

cables.

In the section of electric control apparatus a report is

being issued in sections on the phenomena of switching and
arcing, based on information collected from power-station

engineers and others. Co-operation with the Home Office

is being continued in testing mining switchgear. A report

is now in preparation on the design and operation of heavy-

duty fusible cut-outs and incidental matters. Information

is being collected on the rupturing capacity of d.c. circuit

breakers with a view to the improvement of purchasing

specifications. A committee has been formed to consider a

programme of research on conditions arising from the use

of larger plant, in respect of the conductivity of bolted,

clamped, and screwed joints.

A substantial contribution has been made by this Associa-

tion to the funds required for research with regard to the

corrosion of condenser imbes, which is being conduct«!d by
the Institute of Metals.
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Ihe great question occupying the laiuds of employers

and workers at the present time is that of wage reduc-

tions. It is pro.habl'y true to say. that everyone realises

that wages must fall, and the points for consideration

are: By how mu(ih, and in what steps'?

By the time these words are before our readers it is

possible that the engineering industry will be at a

complete standstill. It is doubtful whether the coal

strike will be settled, and practically cettain that the

cotton trade will still be idle. The iron and steel in-

dustry has been almost entirely stopped, as a conse-

quence of the coal trouble,, since the beginning of April.

The cotton trade represents approximately one-third

of our national exports. The world, as Sir Robert
Hadfield has told us, is hungry for steel. It is also

hungry for British coal and engineering products. We
are exporting none of these things, but we are buying
foreign coal, and burning imported oil under our
boilers wherever it is possible—perhaps " necessary "

would be a more applicable word— to do so. Short of

actual violence and civil tumult, oiir greatest enemy
could not wish to see th-e country in worse plight ; but,

apart from Ireland, the coimslete calm, almost amount-
ing to apathy, oi the public, is perhaps one of the most
remarkable features of the situation.

It is, unfortunately, only too true that there is a
serious depression in trade. Orders are scarce, and
competition, for what business is available, is exceed-

ingly keen. Yet we know that many of the large firms,

particularly in our own industry-, have well-filled order
books; it has. indeed, been .an outstanding feature of

speeches at shareholders' meetings for the statement to

be made that the factory can be kept going for a con-

siderable time. Firms in this position cannot, and we
believe it is safe to say they do not. want a stoppage

;

and when, as we have shown over and over again, out-

put, production, plenty of everything, is the crying

need of the time, it is clear that it is not in the interests

of the nation or of the world at large that three of

our leading industries, with numberless secondary

trades, should be shut down. The workers themselves

would, of course, rather be at work earning money than
be idle.

Who, then, is in favour of closing down? Obviously

it can only be such firms as have not enough work in

hand to keep going, and those whose standing charges

are .so small that it is of little moment whether they

keep open during the slump or not. English folk are

very individualistic, and there are many small brisiness

concerns in existence which must feel the present con-

dition of things very keenly.

When overhead charges are small, direct wages are

apt to loom larger in the mental landscape than is

warranted by their actual importance. Direct wages
form but one of the constituent factors of the price of

the finished product. In some classes of electrical ap-

liaratus direct wages amo.unt to from 16 to 20 per cent,

(if the works cost- when the goods are made in a large

works. The rest of the cost consists of material and
of overhead charge,s in the factory. The commercial

charges and profits have then to lie added, so that the

proportion of the whole selling price represented by

direct wages beconies still less. In a smallej' concern,

overhead factory charges and comi^ercial expenses are

both relatively and absolutely smaller, and the direct-

wage proportion is relative.ly greater, both for this

reason and also for the reason that the small concern

[769]
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will not infrequently do most of its business by under-

selling its larger competitor.

We can now see a reason which might impel a small

firm to make drastic cuts in wages; and in employers'

conferences the small firiii.s are in the majority, so that

their votes can carry the issue. So we find that, in spite

of a reserve of orders which can be drawn upon, like a

banking account, to tide over the evil day, there is a

danger that by excessive reductions of wages, resulting

in strikes, we shall proceed to kill export business by in-

creasing the period rt'ijuired for delivery, and deliber-

ately force the trade of tlie world into tlie hands of those

who are ready, and willing, to work for it.

The industrial situation is comparable with the mili-

tary situation as it existed in the spring of 1918. Tlic

enemy is not labour, but bad trade, and we shall defeat

that enemy by co-operation, team work, and goodwill.

These granted, the needs of the world will provide plenty

of work, and It will be found that the workers' standard

of living, can bo maintained at a level considerably

better than before the war. We repeat that labour is

not the enemy, and consequently it is wrong to talk

of " the conflict with labour." Talk of that kind does

no good,, but only exacerbates tempers on both sides.

In this connection the remarks of Mr. Robert Fleming
at the meeting of the Investment Trust Corporation last

week are worthy of quotation: " To-day the great bulk

of the cost of everything we buy consists of wages, so

that any general fall in wages must necessarily bring

down with it the cost of living. Thus no real reduction

in the standard of living need take place if that stan-

dard is not wasteful, but carefully economical. . . But
even lower wages and greater production are not enough
unless combined with the highest efficiency from the

capital and managerial end."

Why is not more use made of the Industrial Courts?

They were hailed with acclamation as a statesmanlike

provision for the settlement of industrial differences,

but the dockers' dispute remains almost the only example
of the reference of such a dispute to such a Court. It

ought not to be necessary for ministers—even the Prime
Minister—to take a hand in such matters. It may be

necessary in the case of coal, because coal has been

under Government control, and the Government has

offered £10,000,000 for the purpose of letting wages
down with rather less of a bump than the owners appear
to find necessary. It almost seems as if this is another
of the cases in which excellent machinery has been pro-

vided, b\it, through some error of judgment, remains
unused. Surely, even if coiil cannot be referred to an
Industrial Court, the cotton and engineering disputes

can he.

Tlie suggestion is not new, and we hope it may bear
fruit speedily, for assuredly the continuance of the

present condition of things is a grave national disaster.

Lighting

Authorities

and Actions for

Negligence.

A CASE which was heard in the Court
of Appeal recently (Sheppard v. Mayor
of Glossop, Elec. Rev., April 15th,

1921, at p. 479, and Law Journal,

April 2.3rd, at p. 160) raised a point
which is of considerable importance to

lighting authorities—especially in view of the fact that,

on account of the coal trouble, restricted ligliting has be-

come necessary. The facts of the case having been
fully reported in our pages, v(e may limit our reference
thereto by stating that the plaintiff brought the action,

claiming damages for personal injuries owing to the
negligence of the defendants in not lighting a certain

gas lamp.

Mr. Justice Greer held that the effective cause of the

plaintiff's losing his way and falling over the retaining
wall was the turning-off of the light in the lamp, that
the defendants were the lighting authority of the dis-

trict under Section 161 of the Public Health Act, 1875,
and that, by causing the lamp to be extinguished, they
caused the place to become a dangerous trap into which
the plaintiff fell ; and the learned judge awarded him
£279 10s. damages. The defendants appealed. Sec-

tion IBI of the Public Health Act 'provides that an
urban authority may (inter alia) provide lamps and
other apparatus for lighting the streets within their

district and also gas for such puri>o.ses throughout the
whole or any part of their district.

The Court allowed the appeal, holding that the c'ffect

of the section wns to give the defendants authority to

light their district, but it created no obligation to light

it, and gave them a discretion as to whether they would
light only some portions of their district; and it also

gave them full discr.eiion as to when the lamps were
to be kejH lir/hted in any j^ortion of the district which
they elected to light.

It is all-important to observe that the above decision
was based upon the Public Health Act, 1S75. It does
not follow that local authorities in all parts of the

country can be excused in the like circumstances, be-

cause in some places an obligatioji to light— as opposed
to a power to light— is imposed upon the authority.

Thus in Carjjenter v. Finsbury Borough Council ((1920)
2 K.B. 195) Sec. 130 of the '.Metropolis Local Manage-
ment Act has to be considered. By that section :

" Every (local authority) shall cause the several streets

... 'in their district to be well and suflSciently lighted

and for that purpose shall maintain or set up and
maintain a sufficient number of lamps in every such
street and shall cause the same to be lighted with gas
or otherwise and to continue lighting at and during
such times as such vestry or board may think fit neces-

sary or proper. ..." It was held under this section

that the obligation of the local authority as to any
particular street is to ensure that it is well and suffi-

ciently lighted. Where an accident is alleged to have
been due to the insufficient light provided in a street

it is for the tribunal of fact to determine whether the

statutory obligation of the local authoritj' has been
complied with ; it is not enough for the local authority
to say that in their discretion they cohsidered that the

lighting actually provided was sufficient. It will, there-

fore, be seen that the Glossop case has no application

in the metropolis. It is important, too, to observe

that in coming to the conclusion at which it arrived

the Court of Appeal overruled the finding of Mr. Justice

Greer that the plaintiff had been lured to destruction

by a trap, i.e.. the sudden and unexpected extinguish-

ment of the light. In this respect two important pre-

vious decisions appear to be overruled ; but notwith-

standing the ruling of the Court of Appeal, it is clearly

desirable for any lighting authority to give due warning
to the public if electric or other lamps have to be

extinguished in a public place.

The Electrifica-

tion of

Railways.

In a recent issue we drew attention

to the divergence of opinion m'ani-

fested in different countries with

regard to the type of current selected

for the electrification of railways.

We are indebted to Prof. S. Parker Smith for further

information, published in this issue, which emphasises

the fact that agreement on this subject is very far from
attainment. Broadly speaking, we may say that the

English-speaking nations favour the use of direct cur-

rent, and that, except where their influence holds sway.

as in the Argentine, and in France, all other countries

are adopting alternating current, mainly single-phase.

The situation demands ver3' serious consideration; if

we confine our attention to the direct-current system,

we run the risk of being cut off from the vast market for

electric railway plant that we may confidently expect to

see developing in foreign countries, unless we are in a

])osition to prove that d.c. is better th&n a.c. for this

jiurpose. Much depends upon the development of the

mercury-vapour rectifier and the thermionic type of

lectifier: when these are capable of dealing with the

heavy railway loads with certainty, the case for the d.r.

system will be materially improved, but that time has

not arrived, and it behoves us to be prepared to carry

out railway electrifications on the largest scale with

single-phase current if the need arises.
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THE RELATIONSHIP BETWEEN EFFICIENCY AND WORKING COSTS
OF SMALL MOTORS AND GENERATORS.

By E. Q. KENNARD, A.M.I.E.E.

Tub extent to which dilferences in efficiency exist in

dynamos and motors, of similar rating, obtainable at the

present day may not be generally recognised amongst

engineers.

It will be found, however, that where tests of different

makes of machines aroi compared, very considerable

differences in the efficiency value;> exist, depending on

the design, type, and material employed in the manufacture,

and the purpose of this article is to draw attention to the

extent to which the variation of commercial efficiency may
affect the working costs of electrical machinery as seen

from the small consumer's point of view.

Some important changes have taken place since the year

r.il4, which affect very considerably the question of rating

and efficiency of electrical machinery, viz. [a) considerable

increases in the cost of electrical energy
; (h) revision of

the rules (for electrical machinery) of the British Engineer-

ing Standards Association, Specification Xo. 72 (1917).

With regard to the former item, a table showing the

difference between pre-war and post-war prices for electrical

energy was published by the Electrical Review (June

l.'lth, 19r.(), representing 240 supply undertakings in the

British Isles.

Many of the prices quoted are for two-rate and sliding-

scale systems, and are therefore unsuitable for the purpose

of comparison, except in a general sense.

Some 63 undertakings, however, quote flat-rate systems

of charging, and these values have been analysed, giving

the following results :—

Average Prices of Electricity for Power in the United
Kingdom in Pence per Unit.

Place. No. of undertakings. 1914. l;U9. 1921.

London 11 ri3d. 20d. 2'3d.

Provmcial towns ... 52 l-71d. 2'65d. 305d.
London & provinces (average) 63 r63d. 2'65d. 2'94d.

Since the publication of this table a further increase in

the price of energy has been general. This is shown in

column 4 above at 15 per cent, above the r.tlO values. For
present-day values the averace cost per kWh for power may
be taken at 2'94d., or, say, ;id. per unit.

It should be borne in mind, however, that these figures

are based only on some 2('i per cent, of the total number of

returns published by the Electrical Review, and that if

. it were possible to form an average for the sliding-scale

systems, the value would be somewhat lower. This mean
value of 3d. per kWh will, nevertheless, be of use as a basis

for cost calculations, as over Gi) per cent, of the prices

quoted for power at fiat rates fall within 20 per cent, of this

figure. It is interesting to note that the maximum and
minimum flat-rate prices for power were G'5d. in the

Ogmore Valley district, and 0"873d. in the Manchester
district.

Two important changes in the Specification of the Engi-
neering Standards Association, No. 72 (1917), have been
noted which materially affect the question of rating for

electrical machines, and, consequently, have an important
bearing on the subject in hand.

First (paragraph 46 and relative table), the temperature

rise limit after the maximum temperature has been attained

is now fixed at 5b C. for a.c. windings in slots, and 50" C.

for rotating armatures with commutators, corresponding to

temperature rises of 99' F. and 90 F., where only 70' F.

was allowed formerly.

Secondly, as regards overload, whereas formerly a 25 per

cent, overload test was required for one hour, the new
specification (paragraph 79) allows for a 50 per cent, excess

current test for 15 seconds only. Oliviously, if these altered

conditions of rating are strictly adhered to, a wide departure
will be made in the electrical properties of modern
machines compared with those designed to meet the

requirements of previous specifications.

An important feature is the certainty of obtaining the

maximum efficiency at 75 per cent, of the full rated load

of the machine, a condition which (transformers excluded)

was rarely obtainable, and, in fact, with many machines of

low temperature rise the maximum efficiency was not

attained until 25 per cent overload was reached.

The curves in fig. 1 illustrate the difference in efficiency

values for a 5-kW d.c. machine having its maximum values

at f and IJ of the full rated load.

The advantage of the more highly rated machine is clearly

apparent for any class of work where varying loads are

experienced, and, in addition, lower no-load losses are

obtained.

Before proceeding with the study of working costs of

various types of machines, it is desirable to have some
reliable information concerning the maximum efficiency it

is possible to reach commercially, and what special means to

employ to obtain it. With this object in view, the writer

12 3-^5
OuVpvr in K..W.

Fig. 1.—Illustrating the Difference Between Two Machines
with Maximum Efficiency at 3 Load and li Load

Respectively.

has prepared a number of designs to a standardised plan,

employing most recent methods, and using as a basis for

calculation the constants derived from tests of the best

materials obtainable commercially.

Direct-current machines have bsen considered, as it is

possible to predetermine their performance with greater

accuracy than with alternating-current machines, also the

same machines are serviceable both as dynamos and as

motors.

To commence with, a terminal pressure of 225 volts has

been chosen, and it will be seen to represent a fair com-

promise between the limits of high and low-voltage d.c.

circuits. With low-voltage machines the commutator

losses are higher than with high-voltage machines ; this

difference is offset by reduced copper losses owing to a higher
" space factor " in the armature slots and field coils being

obtained.

Groups of designs have been prepared for machines

ranging from O'l kW up to lO'O kW at rated speeds of 500,

1,000, and 2,000 r.p.m. respectively, and for two and four-

pole machines. Interpoles have not been included in the

designs. Generally speaking, the efficiency of a machine is

slightly reduced when interpoles are employed, and these

calculations bave been made on the basis of low armature

reactance voltage (not exceeding 2 volts per segment) ; the

commutation would, therefore, be quite good without

having to make use of interpoles.

In order to obtain consistent results when preparing a

line of designs, it is necessary to adhere as far as possible

to certain predetermined values for such factors as the
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current density in copper, flux densities in teeth, cores,

magnets, &c. ; in the following table the values chosen

for this particular investigation are indicated, and also

the limits which it is customary to employ in the prepara-

tion of designs by various makers :

—

TABLE I.
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Estimating the maximum area of tlie slot to conform with

the uncorrected touth density of -2'0 kilolines, '98 cm.'- yer

slot is obtained, and arranging; the conductors 12 deep x
4 wide, a depth of 15 ram. and width of (I-.") mm.

Employing a slot lining 1 mm. in thickness, a space

factor of •3(15 can be obtained, allowing a wire of "98 mm.
diani. and '74 miii.^ section to be used.

Estimating the average length of one armature tirrn to

be CiS cm., a total weight of 3"(> kg. of copper is obtained.

Then amps, per mm.- per arm. cond.

= VWattsykg. X 2-2:. = '^ Sif-d-iTx P'b = 3-f>2.

Total armature current = 3"52 X "74 x 2 = ^2.

Watts input to armature at 225 volts — 1,170

Total losses, excludinpr shunt winding = 127

Armature output at maximum efficiency = 1,043

Total input to motor (including shunt) = 1,211

Maximum efficiency ... ... ... =86%
With three segments per slot, and eight turns per segment,

the reactance voltage, as calculated by Hobart's fornmla, is

approximately l-'S voles : a much greater load could, therefore,

be carried without sparking at the brushes. Calculations

for temperature rise show that (where a maximum tempera-

ture of yO°C.is permitted) a full-load rating of V2b to r:i5,

according to the rated speed, above the point for maximum
efficiency may be obtained, as follows :

—

Rated speed of machine. Masiiumu erticiency occurs at —

500 r.p.m. 65 % of full load.

1,000 r.p.m. 72 % of full load.

2,000 r.p.m. 77 % of full load.

Thus, it is seen that the condition of maximum efficiency

at ij
load is readily obtained.

In fig. 3 the full line curves have been plotted from the

results of 36 separately worked designs prepared by the

writer in accordance with the foregoing method for obtaining

maximum efficiency.

Fig. 3. -Efficiencies of d.c. Machines of Differrnt Types and
V.'iRious Rated Outputs anh Speeds.

These represent an average value between two and four-

pole designs. Generally speaking, a slightly higher value is

obtained when using two poles for a given rating, but an

economy in weight is effected by the use of four poles ; but

it may be accepted that for ratings ranging from O'l to

lO'O kW, the difference in efficiency between two- and

four-pole machines is immaterial.

The results shown graphically by the curves in fig. 3

establish the important fact that it is possible to design

machines of considerably higher efficiency than is usually

obtained commercially, which tends to prove that in most
circumstances the first cost of the machine is the first

consideration.

In support of these figures it is mentioned that a small

motor built on the lines indicated and rated at 100 watts

at 1,000 r.p.m. gave a maximum tested efficiency of (i7 per

cent., the net weight being 30 lb. ; the cost for material was
not excessive, but special care was taken in winding, &c.

In order to emphasise the difference between what may be
termed the ideal values for efficiency, and those obtainable

from the majority of machines at present on the market, in

fig. 3 the shaded area represents the limits of full-load

efficiency, as observed in most of the machines manu-
factured at the present time.

The lower values (Grade II) can usually be attributed to

the use of cast-iron magnetic systems in conjunction with a

poor space factor in armature slots. This low value is

sometimes unavoidable where very high flash volt tests are

rei|uired by the purchaser.

It will also be observed from these curves that high-speed

machines are more efficient than those of a low rated speed.

This condition holds good up to a point where the increase

in rated speed occasions a reversal of flux through the

armature of not more than 60 cycles per second, corres-

ponding to a speed of 3,600 r.p.m. for two-pole machines,

and 1,800 r.p.m. for four-pole machines.

At speeds above these limits the increased losses in the

armature core tend to offset any advantage that is obtained

by a reduction in copper losses, also considerations of arma-

ture temperature rise may prevent working at the maximum
efficiency.

{To be roti/i fined.)

AN AOREEMENT TO SERVE ABROAD
ITS LEGAL ASPECT.

(FkOM a LeUAL t'ONTi<lBUTOH.)

Many young Englisli electrical engineers are tempted
to go abroad ; to forsake the land of their birth and
take up eniploj'inent in some one or otlier of our great

dependencies. Some are even lured into the service of

persons or Governments in foreign countries.

The tide of this special form of emigration has been

flowing very .stronglj' since the war, and it is still flow-

ing. The present outlook in these islands is not

altogether hopeful for the young and energetic ; for the

man who wants to get on by his own exertions. " Better

fifty years of Europe than a cycle of Cathay." So run
the old lines

; yes !—But they were written before every-

tliing had been turned upside down in a European con-

flagration.

But zeal to travel on the road to victorious fortune

should be tempered with discretion. A job in the

Colonies or elsewhere abroad must not be rashly ac-

cepted. The salary offered may be high and the pro-

spects inviting, but it is necessary to scrutinise with

l>articular care the terms upon which the services are

to he rendered. To reduce an agreement to writing is

at all times expedient. It is doubly necessary to do so

when tlie parties who have entered into the arrangement
lire to be far apart.

Let us first briefly enumerate tlie points to wliicli

attention must be directed in drawing up such an

agreement. The salary, when and where and how it

is to be paid ; who is to pay travelling and other ex-

penses ; for what period the service is to endure ; whether

it can he put an end to by either party, and if so,

what notice is necessary; how disputes are to be settled ;

according to what currency remuneration is to be paid ;

and whether there is to be any restrictive covenant pre-

venting the engineer practising in tlie same place for

n stated period after the termination of tlie contract.

.\1! these questions have to be carefully considered.

It should be mentioned, in tlie first place, that a

written agreement is absolutely essential in certain

cases. Thus a contract of service which is not to he

performed within the space of one year from the making
thereof must be in writing.

So it has lieen decided that a contract to serve for

one year, the service to commence on the second day

after that on which the contract is made, is a contract

not to lie performed within a year (Britain r. T{ossitei\

1879, II, Q.B.D., 128). It may be mentioned, how-

ever, that where there is a contract to serve for one

year, the service to commence on the day next after
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that on which the contract is made, tliis is not a con-

tract which is not to be performed witliin a year (Sinitli

V. Gold Coast and Ashanti Explorers, Jjtd., 1903,

I.K.B. 538).

We may assume, however, that in the ordinary case

of an engineer taking an appointment at a yearly

salary, without the duration of the employment being

mentioned, the agreement must be in writing.

As to the salarj-, the time and place of payment of

instalments should be specified. VV'here it is a lump
sum payable by quarterly instalments, the instalments

can be recovered as they fall due. So where a man was
employed as consulting engineer for £500, payable in

equal quarterly instalments for 15 moiitiis to complete

certain works, and he died after two instalments had
become due, but before the work was finished, his

administrator was held entitled to recover the two in-

stalments (Stubbs v. Holywell Railway Co., 18G7, L.U.
2 Ex. 311).

All expenses other than living expenses should be

provided for in the agreement. In going abroad to

take up a post heavy travelling expenses will be in-

curred. These should be provided for by a payment
in advance. If tl^^ climate is unhealthy, malaria or

other diseases may add very materially to the cost of

living—or trying to live. In these circumstances the

question whether the salary is to continue during in-

capacity caused by illness is one which should certainly

be settled beforehand.

Again, the expenses of travelling both out and home
should be arranged for; care being taken to provide
specially for the travelling expenses of the servant's

wife. Although he may not be married at the date
he signs the agreement, he may possibly find a wife
before his term of service comes to an end, and he may
not want to leave her behind when he comes home !

The length of notice requisite to terminate the con-

tract is a matter which should be carefully considered
before the agreement is signed, inasmuch as the position

of an engineer in a foreign country who is suddenly
dismissed is deplorable to a degree. He ought to insist

on being given such a length of notice that it will be
impossible for him to be left stranded. Service is

usually determined by notice, and the question is

:

What notice must be given? When the hiring is a

yearly hiring it cannot in general be put an end to by
either party before the end of the year. If, therefore,

on the one hand, a master wrongfully "dismisses his

servant during the year the servant may maintain an
action against him for such wrongful dismissal, and
a jury might assess the damages at the amount which
he would have earned liad he been allowed to serve to

the end of the year.

A hiring at a salorj- of so much a year is a hiring
for a year certain. So where a man was employed as

engineer to the defendants at a salary of £500 a year,

and was dismissed at a three months' notice,' he was
held entitled to recover salary for the unexpired portion
of the year (Buckingham v. Surrey k Hants Canal Co.,

1882, 46 L.T. 889).

It is clear, however, that where it is a quo.-lion of

foreign service, special care should be taken t.- provide
for an adequate notice. Attempts are sometimes made
by employers to obtain an option to dismiss at will.

In Down v. Pinto, 1854, 9 Ex. 327, the defendant
having established smelting works at Carthagena, in

Spain, offered to employ the plaintiff as foreman, by
letter, containing the following passage: "I should
require you to enter into an agreement to remain witli

me for at least three years at my option. Salary £250
per annum." It was held that this did not enable the

defendant to put an end to the service at his will, but
that it was a yearly hiring, with an option for the

defendant to require the plaintiff's services for three
years, or put an end to it at the expiration of the first,

second, or third year.

Care .should be taken to make the right to give notice

reciprocal—that is, to enable the engineer to say: " I

want to go " within a certain period. This is the more

important, because a yearly servant, wrongfully quit-

ting his master's service, forfeits all claim to wages
for that part of the current year during whicii he served,

and cannot, after having wilfully violated the contract,

claim the sum which his wages would have amounted
to had be kept his contract.

The importance of making provision in the contract

for notice to quit was empliasised in a case (Baker c.

Tiie African Association) which was heard on January
20th, 1910, in the King's Bench. A man was engaged
ty go to Calabar, on the Gold Coast, as a clerk, at a

yearly salary. The agreement provided that if he failed

to give satisfaction to the enjjiloyers' agents, or absented

himself from his duties, kv,., tlie agent might summarily
dismiss him, in which case he would have no claim for

his passage home. He was under covenant not to trade

within 30 miles of Calabar for two years after the

termination of his employment, subject to a penalty

of .£100. On his returning to England he was suddenly
dismissed, no reason being assigned. The clause as

to the duration of the service provided as follows :

" The said A. (meaning the clerk) shall, as from the

date of leaving Liverpool for Africa, become and, sub-

ject as hereinafter prescribed, continue for two years,

or until the date of his leaving Africa, in the service

and emiiloyment'of the said employers as clerk ... at

Calabar . . . provided always, however, that the em-
])loyers may at any time hereafter, at their absolute

discretion, terminate this engagement at any earlier

date than specified if they may desire to do so." It

was held that under this clause the employers had an
absolute discretion to fix an earlier date for the termina-

tion of the agreement than the two years, but that the

clause did not give them an absolute discretion to dis-

miss Baker summarily within the two years without
giving him a reasonable notice.

With regard to settlement of disputes it is most de-

sirable that the agreement should clearly indicate the

law or system of laws according to which they are to

be adjusted. People sometimes have a prejudice

against the mere mention of the word " disijute " in

an agreement; but disputes must and will occur, and
when they do it is eminently satisfactory for an English-

man at least to have them adjusted according to the

law of his own country.

It may be mentioned that if the employer is a

foreigner there is (generally speaking) very little diffi-

culty in getting him to accept a clause providing for

the settlement of disputes in accordance with English

law. It is said, indeed, that some foreigners have
more confidence in English judges than they have in

those who administer the law in their own countries.

Finally, there should be )u) rdom for doubt—especi-

:illy in these daj-s— as to tin' currency in which the

l>roposed salary is io be paid. It may be said that

the amount of his " screw " is the first' thing an aspirant

for a job abroad will inquire about; but he should have

it fixed and set down in writing. Litera scripta tnanet;

vox aiulita jjerit. And while on this subject a cur-

rency— if one may venture to drop a hint upon a ipies-

tion of general rather than legal interest— it is well

to bear in mind that " rates of exchange " mean very

little unless they are considered in relation to the cost

of living. To hear that you are to have a salary of

£2,000 a year in a country at the back of the beyond,

where the exchange is said to be in jonr favour, may be

very attractive; but the attraction begins to wear off

when you arrive at the place to find that the cost of

living is four times what it was in old England !

Finally, we have to consider the question of restric-

tive covenantsi A restrictive covenant prevents a man
entering into competition with his late employers after

the service comes to an end. If it is unreasonable,

whether as to time or space, it will not be enforced,

but it is not easy to show that a covenant is unreason-

able. No engineer should sign an agreement with a

restrictive covenant if he can possibly avoid it. It may
be mentioned, however, that it has lately been decided

that a man who is wrongfully dismissed need not

observe the restrictive covenant to which he was subject.
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT.

Readers are Invited to iifmiit pirrt.U~al.ars of new or improved devices and apparatits, which will be pubhithed
if contidered of mffioient interest.

A New Printing Press Controller.

We recently bad the pleasure of inspecting a new type of

printing press controller at the Vauxhall Works of the
Electrical Ai'paeatds Co., J.td., South Lambeth Road,
London, S.W. 8. The gear under review, as will be seen
from fig. 1, is motor operated, J;he firm having employed for

the piu'pose a macliine of the standard type as fitted in its

A New Bonding and Karthing Clip.

Messrs, Leopard Bros., si. Micheldever Road, Lee, S.E.1'2,

have sent us a sample of a new form of earthing and bonding
clip designed by them. The chief novelty of the clip. fig. '2.

lies in the gripping of the earth wire in the bight of a loop of

^A,

Fig. 1.—a Motor-operated Printing Press Controller.

Fig. 2.—A New Bonding and Earthing Clip

copper tape. This is a much safer arrangement than the mere
retention by a screw or bolt head. The perforations in the
copper tape enable one size of clip to be adapted to several sizes

of conduit or metal sheathing. The design is protected by a
provisional patent.

A Novel Electric Vehicle.

The accompanying illustration, fig. 3, was reproduced from
a photograph of a unique little electric vehicle which has
been specially designed for the use of town shoppers and
invalids. It is known as the Lewds Electric Sedan, and its

leading features are the ease with which it can be controlled,

moderate speed, and low operating cost, which is said to

amount to only one halfpenny per mile. It is without doubt
one of the lightest and neatest machines on the road, and
without passengers it turns the scales at 6J cwt. As
will be seen, it is of the 3-wheel type, and will accommodate
two passengers who are completely protected from wind and
rain. There are no foot pedals at all. One lever controls

well-known motor controllers of the Navy pattern. The
motor functions at slightly over half its normal capacity, so

that there is a liberal overload capacity, and provision has
been made for vai-ying its speed and, consequently, the rate

of insertion or cutting out of resistance in the main motor
circuit; the inching speed can also be varied to suit require-

ments. '\ he device, which has been designed to control

printing presses, but may with equal success be used in con-

junction With machine tools and suchlike machinery, is

robustly but neatly constructed, and it may he bolted on the

wall or placed in any other convenient position, its function
being controlled by means of push buttons, which may be
located wherever desired. The buttons are five in number,
namely, " start." " stop." " low speed," " high speed," and
one for " inching," and they are all fitted with magnetic
blow-outs. Any one of the five buttons on being depressed

acts as the master button until released, so that none of the

others will function if depressed in the meantime, except,

of course, the " stop " button. After having seen the con-

troller in operation, we must congratulate the makers on
having produced such a neat and serviceable design ; the

device certainly appears to do all that is claimed for it.

A New Repulsion Induction Motor.

The Electrical Newts describes a new single-phase motor of

the repulsion start, induction type, which has recently been
produced by the Robbins & Myers Co. This motor
is furnished for services which require high starting

torque with low starting current. The motor starts as a

repulsion motor. At full .speed a centrifugal device operates,

short circuiting each commutator bar and lifting the brushes,
thus avoiding unnecessary . wear. The action of this

device is positive, and does not depend upon play of the

armature to push the brushes from the commutator. The
interior of the motor is protected by ventilated enclosing
heads, a removable cover being provided on the commu-
tator end for inspection of the commutator and brushes. The
end head at the commutator end is ma/ked for the three
positions of the brush rocker arm which give clockwise and
counter-clockwise rotation and neutral. The average starting

torque from re.st is 3.00 per cent, of full load torque and the

average starting current is 300 per cent, of full load current.

The motor will bring up to normal speed a load of from 1{ to li
normal full load. Tlie maximum running torque is over 20(1

per cent, of full load torque. This motor is at present fur-

ni.shed in i h,p. .size only, but other sizes ranging from i to

1 h.p. will soon be in regular production.

Fig. 3.—A Lewis Electric Sedan.

the operating switch and at the same time works a brake

fitted to the rear wheel. A second brake is operated by means
of Bowden wires which are attached to the tiller steering

arm. The propelling energy is furnished by a battery of

Tudor accumulators which is large enough to enable the

vehicle to run. it is claimed, a distance of -50 miles on one
charge, the speed attainable being al)out 10 m.p,h.
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A .New hiectric Vulcaniser.

We have received particulars of a new electrical vulcaniser

for rubber tires from Mr. T. H. Warburton, 81, Cannon
Street. E.C.4. Tlie apparatus (fig. 1). wliicli is ilpsigned for

connection to an ordinary liyhtin;.' supply of 1(X), 1.50 or iSO

THE "OLO-CLAD" WIRING SYSTEM.

\.N Rl.WTHIC N'lil.CANISKH.

volts, consists of a heating element contained in an aluminium
case. A Shaped wooden block is placed under the tire, and
the bottom of the aluminium container is formed to fit over

the top of the tire and the tv\o are braced tqgether by a steel

bar and bolts and wing nuts. .\n opening in the top of-the

case permits the insertion of a therinoiiieter, which isspeeially

caIibrat<Hl to indicate when the correct tcmp(;r;iturc is reached
fen- various kinds Of repairs. It is possililc with tlti.s device to

vulcanise parts of an outer tire cover witluiut removal of the

tire. The illustration is lepinduced from the motor.

An Electric Egg Tester.

We hare recently received inquiries reKarding electrical

efig testers, and the description given by the Toronto Electrical

Neu's of a t*»ster recently nut on the market by the Stumpp
and Walter Co., of New York, may he of interest. The ap-

paratus consists of a box containing a dry battery and a small

lamp. .\ cylindrical hood projects from the top of the box.

and the lamp circuit is clo.sert b\- jilacing an ejig upon the

top of this hood. The battery is capable of holding out for

the testing of between 15 and 'id thousand eggs, and so

"running ch'arges " are negligible.

EXPORTS AND IMPORTS OF ELECTRICAL
GOODS FOR MAY, 1921.

Compared with the previous month, there was an increase of about
20 per cent, in the total value of exports during May. A. slight

decrease occurred in the import figure, while the total value of

re-exported goods fell by approximately 4i per cent. The most
prominent item in the export figures is that of " submarine tele-

graph and telephone cable, ' which was twice that of the previous

month. Increaaes also occurred in the export values of meters,

traction motors, and telegraph acd telephone instruments and
apparatus ; noticeable falls took p'ace in respect ot exported glow-
lamps and insulated wire. As regards imported goods, uuenumerated
electrical goods and machinery experienced a decline, but this was
balanced by increases in most of the other items. The fall in the

value of re-exports was ocesaioned chiefly by a large drop in the

item of " meters.'

Values of Electrical Expobts and Imports fob
May, 1921.

Exports. Imports. Re-exportB.

Electrical goods and apparatus £174.649 *43,021 £7,999
(unenumerated)

Insulated wire 313,637 13,042 956
Glow lamps 46,798 25,998 134

Arc lamps and parta 3,193 2,922 —
Batteries 71,908 5,941 —
Meters 46,727 14,936 2,685

Carbons 3,134 8,544 39

Electrical machinery :

—

Railway and tramway motors ... 33,695 — —
Other motors and generators ... 251,649 — —
Electrical machinery (unenu- 174,281 93,622 1,377

merated)
Switchboards (not telegraph or 16,826 3,116 —

telephone)

Telegraph and telephone cable

aiul material

:

—
Telegraph and telephone wire 128,07.') 5,165 —
and cable (not submarine)

Submarine telegraph and tele- 807,090 — —
phone cable

Telegraph and telephone instru- 171,642 28,347 2,829
ments and apparatus

Totals £2,243,201 £244,613 £16,019

Jn the past we have described many wiring systems each
possessing its distinct features and advantages, although all

have much in common. The same may be said of the " Glo-

clad " system designed by Messrs. W. T. (Hover & Co., of

which some particulars are given below.

It is claimed that the " Glo-dad " system fulfils all the

requirements exjiected of an eliicient installation, that is. it

is watertiglit, gaslight, acid-proof, and electrically continuous;

in addition, it is said of .the system that the important item

of cost, which includes maintenance, bears comparison with

that of .systems requiring less initial outlay.

The " (Uo-clad " system is an ' open " one. The cables are
rubber insulated and protected by a sheath of lead alloy which,
while of compai'ative hardness, is ductile enough to permit
of its being readily bent. These cables are made uj) with one
or two cores as required, each conductor consisting of '6/M'6t)

in. wires, the twin cable being designed primarily, for a.<'.

circuits. The junction box is of cast iron into the outlets of

which brass glands are screwed. Thest; glands bear an internal

thread and tlit metal sheath of the incouiing cable is screwed
to tit into the gland; a jiacked lock,nut holds the gland in

Locknut in ftnai position.

Fici. li—Pineal Pqsitipn ui' Uu\iNb (Section)

position, and prevents the access of moisture. Fig. I shows
in section the arrangement described, and tig. 'I gives a plan

view of a fitted 4-way junction box. It will be seen from the

view of the box that the wires are bunched into connectors

which are completely enclosed in porcelain, and this rests

upon a porcelain iiase. The joint between the box aud its

lid is of the tougue-and-groove type, and is made up witli

watertight packing and secured by four screws.

The cables are ordinarily run upon wood strip—where this

can be screwed to ceilings and walls. In the case of steel

girder roofs a special steel tray is employed. Fig. 3 shows
these systems in use, both steel tray and wood strip; a water-

tight switch specially designed to suit the system is also

seen in this illustration. A very useful tool supplied with

this system .serves a three-fold purpose. It takes the shape

of a pair of pliers, bub the head is divided into three parts,

one for cutting the sheath of single " Glo-clad " cable, oih-

for cutting the tsvin cable,_and a centre part for stripping

the rubber insulation fyojn the conductors.

Cable Conncctcr

Fir,. -,Fa,iJK-WAY .h;.\n

The im-tbdd (if piocedure in installing the "(llo-clad"
systejji IS brictly as 'follows: The cable supporting strips,

wood or steel, are first fixed in position, and then the junc

lion boxes and switches are fixed. The cables are then run

along the supports, six feet or so being left undipped teni-

pararily on either side of each joint or terminal, anil suliioieut

slack allowed for easy handling and connecting. The lock

nuts upon the glands are run back to the hexagon head, ami
the gland is screwed well into the box. The cable end is

then trimmed and screwed with a special die which enables

the correct length of thread to be gauged. The interior

piinelains are removed from the box. and the cable is

threaded through the gland. The cable is pulled home so
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that no slack is left outside the box, and the correct position

of the cable within the gland is thus assured. The gland is

then unscrewed from the box and thereby screwed on to the
threaded cable, and the locknut is brought up into position

against the end of the box socket. The connections are then

Pio. 3.—Metthods of Installation.

LEGAL.

An Irish Electricity Agreement.

At Carrick-on-Shannon Quarter Sessions, before Judge Brown,
an iateresting case was Usted, in which Messrs. Telford. Grier
and McKay, electrical engineers in that town, but having an
office in Glasgow, sought to recover from consumers amounts
due for electric lighting supply.

It apeared that, by an agreement between the company and
the Carrick-on-Shannon District Council in 1917 for the pubUc
lighting of the town and the pumping of the water supply, it

was provided that the rate per unit to privat<' consumers should
be 6d. for light up to a certain amount, and then 3d. The
company found that it could not continue supply at these

rates, and proposed to charge 9d. per unit. Business houses
and other private consumers refused to pay this increased rate.

For the company. Mr. Gillespie held that the company could

not, and should not. be asked to supply at a loss. Notice of the
increased charge had been duly served, and instead of refusing

to take the supply the parties had gone on using power. His
view was that the District Council had no power to make an
agreement on behalf of private consumers.
His Honour decided to give a decree for each amount, as

claimed. He was of opinion, with Mr. Gillespie, that the

Council had no power to make such an agreement. If private

consumers had signed the agreement it would have been a
different matter.

made, and the porcelains put into position. Special lids for
the boxes have been designed to meet various Ughting re-

quirements. Other fixtures are multiple switch boxes con-
taining three or five switches in one case, combined switch
and distribution boxes, and distribution boxes with fuses
mounted on hinged bars enabling them to be swung out for

inspection or replacement.

ELECTRICAL DEVELOPMENT IN JAiWAlCA.

Basthn Electric Co., Ltd.

The petition of W. F. N. May and Another for an order for

the compulsory Uquidation of the Bastian Electric Co.. Ltd..

was before Mr. Justice P. O. Lawrence in the Companies'
Winding-up Court on Tuesday (.June 14th).

Mr. DiGHTON Pollock, for the petitioners, said it stood over

for 14 days to see if anything could be done to pay off the

claim. Certain negotiations were going on. he thought, which
might result in a settlement. He therefore asked for another
week's adjournment.
This was granted.

The Kingston correspondent of The. Times Trade Supplement

•ays that two exhaustive reports on the subject of hydro-elec-

tric supply and the electrification of the Jamaica Government
Railway have been presented to the Legislative Council for

consideration this year.

Mr. H. Howard Humphreys, who visited the island during
19'20 and made an investigation on behalf of the Colonial
Government, deals nith four rivers in the central portion of

the island in his report. These streams conform to the neces-

sary stipulations, and he points out that in normal times
their development would have been a comparatively cheap
matter as no impounding dams and other expensive works
are necessary ; the pipe and conduit lines are short, while the
fall, volume of water and constancy of flow are satisfactory

within the required limits of power. As the pipelines and
conduits will be laid north and south, there does not appear
to be any grave risk from earthquake shocks in the locality.

Owing to the possibility of earthquake damage and for other
reasons, it is desirable to avoid the eastern end of the colony.

The estimated cost of the works projected with steel at its

present high price, and on the assumption that the pipes are

purchased in the L'uited Kingdom, is £420.450. Should the

pipes be purchased in the United States together with rein-

forcing steel, a saving of £18,000 is anticipated. The esti-

mates provide for the whole of the engineering work from
the intakes to the turbine inlets and other charges.

Seven transformer sub-stations are recommended on the

two main sections of the railway at a cost of £160,000, rang-

ing from 500 to 1,.500 kW. For overhead trolley, feeder, trans-

mission, and telephone and telegraph lines the cost is esti-

mated at £800.000; and for the purchase of 21 electric loco-

motives, at £273.000. The cost of the whole enterprise is

placed at £1,970.240.

Mr. Humphreys's report was referred to Messrs. Preece,

Cardew &. Eider, who advised the Crown Agents that in the

first instance three power stations should be provided with
13,000 water h.p. or 7,280 kW; power would also be available

for industrial and lighting purposes. With a plentiful supply
available, the question of irrigation should receive more
attention, as pumping schemes, which have hitherto been
too costly, could be imdertaken. Direct current is recom-
mended for the railway.

The consulting engineers are convinced that the rivers tested

are sufficient to give power to operate the railways and leave

a considerable margin for other purposes; development of

the rivers would render the island pnietically independent
of the coal supply for power purposes; the island would thus
become self-supplying. Electrification of the railway would
bring about considerable improvement in the passenger and
traffic services, while a supply of electrical energy at reason-

able rates should encourage the development of new industries

and add to the general prosperity of the island.

CORRESPONDENCE.
Letters receired by us after 5 P.M. ON T0E8DAT cannot appear until

the following week. Correspondents shouldforioard their communi-

cations at tlie earliest possible moment. No letter can he piihlished

•unless we hare the writer's name and address in our possession.

Electric Light Wiring Systems.

With reference to the recent discussion in your columns. I

am enclosing herewith a few samples of cab tire cable which
has been in use for about three or four years.

It was run on porcelain insulators in the open air, but was
protected from the direct effects of the sun and weather by

a roof. The wires were kept from 2 in. to 3 in. apart.

In the maio'rity of cases it has failed at bends and also

underneath the insulators.

I may add that it was immune from steam rollers.

WIreman.
June 10th. 1921.

[Some of the faults take the form of cracks in the sheath-

ing at bends; other samples show unmistakable evidence of

severe local overheating. Apart from these features.' the

sheathing appears to be in its normal condition.

—

Eds. Elec.

Rev.]

An abstract of the above paper by Mr. F. T. AUdread. and
of the discussion on the same, published in your current issue,

refers so frequently to C.T.S. wiring, and in some cases with

such a lack of knowledge of the subject, that we trust you

will allow us to deal with the matter in your columns as

briefly as possible.

To begin with. Mr. Alldread has invented a new name for

C.T.S. . namely, " Hard rubber-cased V.I.R. wiring." We fail

to see the need for rechristening this well-known
_
type of

cable, and would also point out that " hard rubber " is almost

a standard phra.se for ebonite, and so is likely to be misunder-

stood, especially by American readers. Mr. Alldread states

that the sheathing cracks at a considerable period after in-

stallation where the wires have been bent at a very sharp

angle. This statement is hardly worth dealing. with unless

as a very exceptional case, in view of the fact thatMr. All-

dread later states that he has no experience of cab tire cable!

Mr. Garbett states that he had found serious difficulty with

cab tire cable at the ends, principally with regard to the risL

of contamination with printers' ink and rough usage.

We know nothing about troubles from this, but are confident

that C.T.S. will stand up to both items better than any other

cable protecting material.

Regarding the ends of cables where exposed to the elements,

Mr. Garbett says he has never yet seen any system which

E
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dealt with troubles from this exposure. He, therefore, must
be unaware of tlio St. Helens corrosion-proof fittinfis, of which
many thousands are in use, in corrosive and weather-exposed
situations.

Mr. Crowdy calls C.T.S. " funny stuff," but does not explain
where its humour comes in, except to state that some people
prefer to use it and others re^se

!

He also states that the ends of C.T.S. cable are a serious

matter with repard to the shrinking of the sheathing from
fittings after erection.

The only explanation we can give for such an exceptional
experience is that the sheathing has been pulled too tightly

down to the fittings mentioned, and later the rubber has been
allowed to gradually ease back; hut there should be no need
for such an abuse of the elastic properties of the sheathing.
We have had these works and offices completely fitted up with
C.T.S. for power, lighting, heating, telephones, &c., during the
past eight or ten years, with the main oliject of finding out
any defects, but have been unsuccessful so far, even with
regard to the shrinking i>eculiarity mentioned by Mr. Crowdy.
nor have we heard of this before from any other user.

Mr. Whitley states that the manufaiturrrs of C.T.S. wire
made a great mistake in reoommending it for any or every
purpose, and that though for certain purposes it was extremely
useful, there were circumstances where it should not be used.

It is a pity that Mr. Whitley did not mention these unusable
circumstances to make his statement useful as well as merely
vaguely detractory.

We beg to reply that we do not recommend C.T.S. for any
purpose for which it is in the slightest degree unsuitable.
For instance, a letter appeared in your columns recommending
C-T.S. as being best for hot situations, whereupon we imme-
diately wrote, to contradict this, so far as situations under
considerable and continual heat are concerned. We also do
not recommend C.T.S. for underground mains (as mentioned
by Mr. Revelll, as. although it is used for mains where sewers
are the only available conduits, this is merely because there
is no room in the road for other conduits to be put down.
and no other type of cable would stand the conditions inside

sewers. For ordinary mains work it is too expensive.

In conclusion, may we suggest to compilers of papers on
the very important and interesting subject of wiring, and to

tho.se who intend to discuss such papers, that if Ihey are in

any doubt about C.T.S.. on applying to this company they
will receive full information as to its advantages and limita-

tions.

St. Helens Cable & Rubber Co.. Ltd..

J. H. C. Brooking,
Warrington. General Manager.
June \Uh, 1921.

[It should be remembered that the paper and discussion

referred to were both severely condensed before publication

in our columns.

—

Eds. Elec. Rev.]

With reference to your report of the interesting discussion

on various systems of wiring, I would like to make a few
remarks.
T have had 22 years of electrical wiring, and am conversant

with all systems. I will take the various systems in their

order :

—

Screwed tubing, lead-covered paper-insulated,, lead-covered

vulcanised rubber, wood casing, and cab tire.

All the above systems are quite in order when installed in

dry places, but are failures in exposed and damp atmospheres.
You will notice I have omitted c.j. tubing, either with

continuity grip fittincs or nush-on fittings; neither of them
are satisfactory, and I would prohibit them, as it is impossible

to get a proper continuity job.

Concealed Work.—Under floors and plaster. cSrc. you are

reduced to fewer systems. Screwed tubing, lead-covered

vulcanised rubber, lead-covered paper-insulated, cab tire, but
not wood casing.

For the past 18 months I have been acting as temporary
installation inspector to a large Corporation electri .'ity under-
taking, and I can honestly say I have come across very few
good jobs done in casing. Twenty years aco you would get

splendid casing jobs, but the wiremen of to-day don't or
won't understand it.

For all vertical runs behind plaster I would insist upon
nothing else hut heavy-cauge screwed steel tubing and fittings,

whatever the sv.stem; if lead sheathing is used, the tubing to

be bonded to the lead.

r>amv FUtuations.—T have tried every system, and have been
reduced to two that have stood the test, namely, cab tire and
vulcani.sed rubber and brnided stranded wire run on bobbin
insulators (not cleats), and bound with tar marlin cord.

The various engineers were quite in order when they stated
that the terminal ends of the cab tire split or reduced, leaving
bare wires. I got over this difficulty by binding the ends
with good quality adhesive Para rubber strip i in. diameter.
In large works or warehouses, provided you have iilenty of

ceiling height, h.d. stranded copper wire run on insulators for

the line wire would be in order. For the above system I use
porcelain covered switches euch as the D. & S. or Premier
make.
For » Buitflble cheap house wiring system T would recom-

mend the B.I. t H. system of lead-cover©d paper-innilated

wire, but instead of using lead trays or boxes for jointing, I
would suggest front recessed wood blocks and bottle wax or
low-grade sealing-wax—not the wax recommended by the
niaker.s—and usmg the usual bonding clip.-, lor earthing.

1 have installed thousands of lights uu tins system, and have
found it low both in cost of labour and material, also the
insulation test is equal to wood casing and la.sting.

Regarding Stannos wire and other systems akm to it, they
are quite all right on pressures up to 100 volts, but I would
not handle them for higher pressures.

G. Hough.
Oldham.
June 12th, 1921.

Fire Prevention and the Insurance Companies.

Your issue of the 3rd inst. contains a letter from Mr. E. W.
Hubbard, who expresses the view that it is as much in th«
interest of insurance companies as of the pubhc that the
former's fire loss ratio should be reduced, and he doubts the
actuarial experience of any one who does not agree with him.

I wonder if he has really thought the matter out. It may
be worth while to provide him with material for thought.

First of all—for it is bqiit to proceed by easy stages—would
it be in the interest of insurance companies if the risk of fira

was eliminated altogether, if, in fact, the fire loss ratio was
reduced to zeroV The answer is in the negative. If there
were no tire risks, there would be no tire insurance companies.
Secondly, would it be in the interest of the insurance com-

panies if the risk of tire was diminished by one-half or any
other percentage one likes to name? The answer is still in
the negative, for exactly the same principle applies. If the
risk of tire is reduced, premiums tend to fall. It is true the
fall may be prevented or delayed by the elimination of com-
petition and other artificial bolsterings, but the tendency
exists.

Thirdly, since the fire loss ratio is the percentage of pre-

miums paid by the public which they receive back in payment
of fire claims, the greater the percentage they receive back
the better it is for them and the worse for the companies.
.iVn abnormally low tire loss ratio means that the insurance
companies are charging too much premium. That is the com-
plaint as regards " protected risks." The loss ratio is much
too low.

Fourthly, since the real concern of the insurance companies
to-day is their expense ratio, reduced premium income hurts
their most tender spot, for a reduced premium income means
an increased expenses ratio.

No one wants bureaucratic interference if it can be avoided.

One would prefer to rely on the broad outlook, the public

spirit, and the wise unselfishness of the giants who hold the
insurance monopoly. If only these qualities were a little

more apparent I

F. Collett.

London.
June 13th. 1921.

Kinema Supply.

In " Lindsell v. Paignton Electric Light Co., Ltd.." you

reported in April, 1920. that Mr. Justice Bailhache's decision

was that the energy used for the motor generator "... must
be paid for at the lighting rate."

I should be glad to know whether supply authorities gener-

ally are charging the lighting, power, or an intermediate rate

for this supply.
C. Culmer Hodges.

Dawlish Electricity Works.
June 9th, 1921.

[Supply authorities are not bound by the decision in the

Paignton case ; they can formulate any tariff they plea«e for

kinematograph theatres as a class of consumer. From data

that we collected in 1919 it appeared that practice was very

variable, all three methods mentioned by our correspondent

being in use.—Eds. Elec. Eev.]

Wear of Rotary Converter Slip Rings.

I was very interested to read in your issue of May 20th an

article by " Koocaf " regarding uneven wear of slip rings

on a rotary converter. While I agree with his suggestion,

and also Mr. W. G. Stuart's remarks as to the transference

of metal from brush to ring or ring to brush, there is, I

think, another action taking place which has a greater effect.

The friction between two rubbing surfaces such as a slip ring

and a brush varies according to the amount of current flowing

between them, being greater with a heavy current than with

a small current, and consequently the amount of wear will

vary also. I am in charge of rotary converters where the

angular distance between the brushes on the slip rings is

equal to the angular distance between the north and south

poles on the field of the machine, but still the flats form very

badly. "They are ten-pole machines, and there are ten high

places and ten hollows on each ring, thus proving that this

other action is present. I think that if it could be arranged

to place two brushes, one each to correspond with a nctm
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and a south pole, and two inoi-e to correspond with positions
between the poles (on a ten-pole machine that would mean
two brushes 36 deg. apart and two more 36 deg. apart, but
eithes 18 deg. or 54 deg. form the other pair), it would prac-
tically do away with the uneven wear. The other alternative
would be to provide some means of bhilting the brushgear
round to a different position periodically, but I should prefer
the first method myself.

^ ,
Bernard T. Smith.

London.
June Sth. 1921.

The Lubrication of Ball Bearings.

In fitting ball bearings to dynamos and motors there seems
« to be a divergence of opinion between various manufacturers
as to the provision of lubricators, some being in favour of
the use of a screw-down grease lubricator, and others fitting
no lubricator whatever.

Ball bearings requh-e very little lubricant. I have found
that a bearing properly washed out and packed with grease
will give perfect service for at least a year without attention.
It is desirable that a ball bearing should be thoroughly washed
out at least once a year.

If lubricators are hfted. the tendency, especially with un-
skilled labour, is to fill them up with grease, or possibly oil, to
such an extent that tlie surplus is frequently distributed over
the commutator and windings.
No doubt there are very good arguments in favour of

fitting lubricators, and an expression of opinion by your
readers, I am sure, would be of great interest to dynamo and
motor manufacturers who standardise on ball bearings.

J. C. Todman.
London.
June 9fh, 1921.

" Though One Rose from the Dead."

Several months ago I ventured to make a simple statement
of fact which was not well received by some of your corre-

spondents, and I now enclose a short report of a recent speech
of Mr. Robert Fleming, at the meeting of the Investment
Trust Corporation, from which I take the following remarks
said to have been made by the late Lord Moulton :

—
" There is no prospect of our beuig able to bear the burdens

of the futui-e unless by advances m technology—the science
of the industrial arts—we are able to produce better and more
cheaply than our competitors."
Are there still any dissentients?

W. H. M.
June nth, 1921.

The Grading of Mains Engineers.

The correspondence on the above subject is Tery in-
teresting, and no doubt our worthy brothers—Charge and
Mains Engineers—have all grievances, but both of these gentle-
men seem to forget the meter engineer, a grade which is not
even mentioned in the Award 9,2,81, not the E.P.E.A. Award
alone, because there are members belonging to the E.T.U. as
well as the E.P.E.A. " Meters " has been for years looked
upon by the powers that be as an insignificant occupation,
yet if probed m all its branches, it should rank with the
charge and mains engineer. The whole question is involved by
the fact that the " Stoker " Award 9,281 is too obscure. There
should be a schedule laid down giving grades to all the
technical staff; at present it gives great prominence to just
two or three grades. My '23 years' experience convinces me
that the mains engineer should be recruited from the mains
department, not from the generating station—that is, promote
a mains foreman who, after all, is the man that should know.
Do any of your readers know of any grading for the

Meter Engineer?
June ith. 1921.

A Pecclur Phexomenon.—" H. E." desires to thank Mr.
C. R. 0. Hadfield for his clear and interesting explanation of
this.

BUSINESS NOTES.

Bankruptcy Proceedings.— -J- F- Lyons, dectrii al

engineer, Front Street, Conaett, Durham.—The tirst meetins of

creditors was held on June Sth at the Official Keoeiver's Office,

Pearl Buildings, 4, Xorthamberland Street, Newcastle-upon-Tyne.
Accordingf to the statement of affairs the liabilities amounted to

£1,208, aerainet assets estimated to realise £529, or a deficiency of

£679. No cash book had been kept by the debtor. He had
entered into a contract under the Chest 3r-le- Street housingr scheme.
The creditors decided to appoint Mr. A. E. Carr, of Newcastle, as

trustee of the estate, with a committee of inspection. The public

examination herein waa fixed to be held on June 9th at the
Connty Court, Westgate Road, Newcastle-upon-Tyne, but the debtor

did not appear (by permifsion of the Official Receiver), and the

examination was adionrned.

T. P. PoLLiT & Co.. Ltd.. electrical and mechanical engineers,

Fish Dock Road, Grimsby. The following are creditors :

—

Bates, J. G £26 Pethers, Ltd £2H
Edison Swan Elec. Co., Ltd. . . 1,80^ Pilkington Bros 10
Palk, Stadelmann & Co., Ltd... 18 Roberts 4 Jackson .. l.i

Grimsby Tramways Co 18 Roberts, R. W., 11
Hildred, Geo. (Metersi, Ltd. .. 22 Sisson, W, & Co., Ltd. . .. 21
Hansdell & Co., Ltd 23 Siemens Bros, i Co., Ltd. .. 71
Kaye & Sons 32 Taskers Engineering Co., Ltd. 23
Legal Insurance Co lil Walker, R. C, Ltd 12

Morley & Co., Ltd 226 Reeves, A. R 16

Napier Kimber, Ltd 32 Smetliurst, J. W 77
Nicholson Bros 13 Pollitt, M 25

S. H. Dougherty (Mersey Electrical Co.), electrical engineers,

Liverpool.—Trustee (Mr. H. W. Bowler, 30, North John Street,

Liverpool) appointed June 7th.

Alfbed John Harbison, trading as the Xtra Lighting Co.,

4, 5 and 6, Old Market, Sunderland, Durham, electrical and gas
engineer.—The adjourned public examination of this debtor was
held recently at the Court House, John Street, Sunderland. He
was questioned with reference to his fiDancial affairs, and the
examination was closed.

R. B. Hand & Co., Ltd., electrical engineers. 63, High Holborn,
W.C.—In pursuance of the provisions of the Companies (Consoli-
dation) Act, a meeting of the creditors of the above was recently
held at the offices of Mr. Charles May, solicitor, 175. lavender Hill,

London. S.W. It was explained that the meetir? had been called

as the shareholders had passed a resolution in favour of voluntary
liquidation, and had appointed Mr. P. J. Hooper, of 53, The
Broadway, Wimbledon, S.W., as liquidator. According to the
statement of affairs presented, the liabilities totalled £8,952. while
the assets comprised stock, fixtures, and fittings, amoantine; to
£1,942, which were estimated to realise £1,096. The liquidator
stated that he had not been able in the time at his disposal to pre-
pare any fig-ures regarding the trading, and he could not give a
detailed account of how the deficiency had arisen. The company
was registered nearly two years ago with a nominal capital of
£1,OCO. The issued capital amounted to £800. The creditors
passed a resolution asking the company to appoint Mr. W. J.

Osborn, of Messrs. Corfield & Cripwell, I.A., Balfour Honse, Fins-
bnry Pavement, E.C., as the joint liquidator of the company,
together with a committee of five of the principal creditors.

F. E. J. Padmore, electrical contractor, Marlborough Road,
Nuneaton.—The public examination was held at the Coventry Bank-
ruptcy Court on Monday last before Mr. Registrar Kirby. The
statement of affairs showed liabilities £211, assets nil. Debtor
stated he commenced business in November, 1918, with £5
capital. The causes of failure were keen competition and loss
of trade through the strike, and also illness. The examination
was clnsed.

T. HardmAN, electrician, Rawtenstall.—First meeting, June 21gt
at the Official Receiver's offices, Manchester. Public examination,
July 15th, at the Public Hall, Rochdale.

0. T. Stantpn (Southern Electric Engineering Co.),
electrical engineer, 25, Beckenham Road, Penge.—Last day for
proofs for dividend, June 29th. Trustee, Mr. T. Gonrlay, Official

Receiver's Offices, 132, York Road, E.C. 1.

Dissolutions of Partnership.— E. E. Clarke & Co.,
electrical ensrineers and contractors, 4, Alhambra Buildings,
Morecambe. - Messrs. E. E. Clarke and H. Schofield have dissolved
pirtnership. Mr. Clarke will attend to debts.

Willis & Shaw, electrical engineers, 37, Haley Hill, Halifax.

—

Messrs. H. Willis and S. Shaw have dissolved partnership. Mr.
Willis will attend to debts.

Fowler & Jones, electrical engineers, lA, Menzies Street, Liver-
pool.—Messrs. H. Y. Fowler and A. E. Jones have disiolved
partnership. Mr. Fowler will attend to debts and continue the
business.

Henry Jones & Co., electrical and general engineers. 80 and 49,
Ebury Mews, Eocleston Street, S.W.—Messrs. H. Jones and N. A.
TJsmar have dissolved partnership. Debts will be attended to by
Mr. Jones, who will continue the business under the same style.

Trade Annonncements.

—

Mr. S. Betts, lately with
Messrs. J. H. Winter & Co., of Bristol, has commenced business as
an electrical engineer at 6:i, Oxford Street, Weston-super-Mare.
Messrs. Perry, Savage & Co , electrical engineers, have com-

menced business at 28. Conway Street, Birkenhead.
Messrs. Booth & Bomfokd, Ltd, electrical engineers, have

removed to 22, St. Andrews Crescent, Cardiff. Telephone number,
1466. Telegrams, " Induction, Cardiff."

Messrs. Williams, Pell & Baring, Old Serjeants' Inn
Chambers, 5, Chancery Lane, W.C. 2, have been appointed sole

agents for the United Kingdom for the sale of electrical

machinery and apparatus made by the Heemaf Co.. of Hengelo,
Holland.
Allied National Corporation, Ltd., engineers and export

merchants, of 34, Great Tower Street, inform us that after
June 26th their address will be 72-74, Victoria Street, S.W.
Messrs. A. J. Wright & Co., manufacturing electricians,

have removed from 61, Eden Grove, Holloway, N., to 395, City
Road, E.C. 1.

Messrs. C. H. Runnalls, electrical engineers, of Sutton
(Surrey), have removed their business from 6, St. Barnabas'
Road, to new premises in Grove Road.
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The F0BB8T City Elkctbio Sebvices Co., Ltd., of 3'.i, Chapel

Street, Salford, will on June 2(ith remove their offices and stores

to new premises as under ;—Offices, 10, Princess Street, Cheater

Road, Manchester ; stores, 2 and 4, Oornbrook Road, Manchester.

The telephone number will remain unchanged.

Catalogoes and Lists.—Messes. Anderson & Burgess,
122, Wellmgtou Street, Glasgow.—A type-written stock list of

paper of various kinds. Priced.

Messks, Ratnkk A: Hkald, Ltd., Duke Street, Derby.—Stock list

of two- and three-phase squirrel-cage and slip-rinfr induction motors.

The Fkiohy Elkotuioal Enoinkerino Co., Bath Street, Bir-

mingrham.—An illustrated leaflet dencribing a new type if ceiling

rose fitting.

Messes. W. J. Bithell, Ltd., Whitehall House, 29-30, Charing
Cross, S.W. 1.—An Illustrated booklet, dealing with automatic
grabs for excavating, dredging and lifting.

Messbs. W. T. GLOVBn k Co., Ltd., TrafiFord Park, Manchester.

—List No. 14, describing in detail the " Glo-clad " wiring system.

Full illustrations and prices are included.

The Mieblees Watson Co., Ltd., Scotland Street, Glasgow.

—

An illustrated pamphlet, giving particulars of surface-condensing
plant installed in the Dalmarnock station of the Glasgow Cor-

poration.

Messbs. Williams, Pell i Baring, Old Serjeants' Inn
Chambers, 5, Chancery Lane, W.C. 2.—A number of illustrated

descriptive pamphlets dealing with the products of the Heemaf
Co., of Holland, which include motors, switchgear, &o.

Automatic and Electric Furnaces, Ltd., 281-283, Gray's
Inn Road, W.C. 1.—Heat Treatment Bulletin No. 28, "The Heat
Treatment of Carbon Tool Steel." This is a full, but condensed,
description of tool-steel production, with details of the various

processes, such as forging and rolling, full and short annealing,
normalising, hardening and tempering.
Messbs. Inderwood (Manchester), Ltd., 53, Brown Street,

Manchester.—Leaflet No. 23, illustrating " Moonstone " half-watt

fittings tbowls). Priced.

The Edison Swan Electric Co., Ltd., Ponders End., Middlesex.

—List No. H H 2211, a comprehensive catalogue of electric fans for

all purposes, with descriptions of special accessories such as

automatic shutters, regulating resistances, os.;iIlating bases,

adapters, &c. Fully priced and well illustrated.

Enoinekbino and Colliery Appliances, Ltd., Sheffield.—Two
• leaflets giving particulars and prices of " Ecal "hack-saw blades.

Catalogaes Wanted.— The Scientific Electrical
Works, electrical engineers and instrument makers of Charlotte

Street, Dublin, desire to receive catalogues from manufacturers of

electrical machinery, apparatus, and aricessories, &o.

Messbs. Hamilton & Liddaman, Ltd.. factors, of 12, Charing
Cross Road, W.C. 2, will be pleased to receive catalogues and price-

lists of electrical apparatus, accessories, cable, &c.

Book Notices.
— " Aluminium Facts and Figures." 68 pp.

London : The British Aluminium Co., Ltd. Price 58. net —This is

a new and revised edition of a pocket-book of great value to all

who are connected with the use or supply of aluminium. Every-
thing which it is desired to know about aluminium appears to be

included. Full details of the physical, mechanioal, and electrical

characteristics of aluminium aud its alloys are given, and a com-
parison is made in most cases with the equivalent properties of

copper. Many details and directions for working are given, such as

hammering, spinning, pressing, jointing, polishing, &o. Other parti-

culars too numerous to mention are given in comprehensive tables.

Scientific Paper of the U.S. Bureau of Standards No. 41(),

"Thermal Expansion of Copper and Some of its Important Alloys."

f'J pp. Washington : Government Printing Office. Price 25 cents.

—This publication gives data on the thermal expansion of 128
samples of copper and its alloys of various compositions under heat
treatment, mechanical treatment, &c.

The Dfoimal Educator for June contains, inter aliu. extracts
from a memoranduoi by Mr. Harry Allcock on the importance
of the adoption of the metric system in this country for the
development of foreign trade, and from a lecture by the hon.
secretary of the Decimal Association, Major G. E. M. Johnson,
explaining the use of decimal costing methods in the offices of a
large engineering firm. It is published by the Decimal Association,

price 6d.
" The Technology Reports of the T6hoku Imperial University,

Sendai, Japan." Vol. II, No. 1. Pp. 40. Tokio : Maruzen Co.,

Ltd.—Included in this issue are " A Fundamental Study of

Japanese Coal," "The Energetics of Telephone Receivers," "On
the Discharge through an Aluminium-Cell Lightning Arrester,"
and "General Consideration of an a.c. Circuit with Periodically
Variable Resistance."

Credit for Mexican Importers.—The Britidh Vice-Consul
at Guadalajara, Mexico, reports that local merchants are showing
great interest in the importation of United Kingdom manu-
factures, but, the development of business is being seriously
hindered by ths lack of standard types of credit allowed by United
Kingdom firms to Mexican importers. He adds that United King-
dom manufacturers and exporters do not seem to have the courage
to make clean-cut credit propositions, while many send catalogues
without prices and seem to hope t hat orders will ensue from corres-

pondence.

—

Board of Trade Journal.

French Moulded Insolation.— With reference to the
note appearing in our last week's issue under the above title, we
are informed that the submarine accumulator box shown was made
for the American Navy and not the British Admiralty.

The Union of German Electrical Engineers.—Tlie
Central Union of the German Eleotrotechnical Industry held an
ordinary meeting, under the presidency of Herr Carl von Siemens,
in coni.eclion with the electrical exhibition which took place at

Essen at the end of May, After mentioning that the Union had
advocated the maintenance of State control over the export and
import trade, the general report ftated that, as a consequence of

the general improvement in the supply of raw material!, it was no
longer of any importance for the Union to look after the interests

of members in procuring such materials. Negotiations were pro-

ceeding with the organisations concerned jwith regard to thepricea
and conditions of delivery of porcelain and of transformer sheets,

and new conditions would presumably be issued in the near
future.

As to the situation of the question of reconstruction in France,
Herr Ilenrioh stated that orders were to be expected in the early

future from France for " weak current " installations, as it wa«
proposed to undertake the re-establishment of entire telegraph and
telephone networks in the destroyed districts. Dr. Sieg, director

of the Gottfried Hagen Accumulator Works, of Cologne- Kalk,
mentioned in this connection that the aggregate sum of the
deliveries devolving upon the German eleotrotechnical industry

frim the reparation demands " only amounted to 2,f 00,000,000

marks," of which l,5i 10,000,000 marks applied to telephone and
telegraph installations. As a consequence, " the re-establishment

orders remained far behind the expectations." Thus the impres-

sion was gained that the French preferred to purchase at home,
even if it were more costly to do so.

It was further mentioned that the Union of (ierman Elecirical

Engineers (V.D.E.) had decided to discontinue, as from October 1st,

the use of substitute metals (iron, zinc, &c.), because they are

unprofitable. The Government, however, is considering a scheme
for maintaining such substitutes, particularly aluminium.

For Sale.—By direction of the Disposal Board, Messrs.

Bowling Bros, will sell by auction on June 28th and 29th at H.M.
Dockyard, Pembroke Dock, and on June 30th at the Pembroke
Airship Station, Milton, a quantity of machinery stores, including

generating sets, motors, lamps, carbons, kc. For particulars sea

our advertisement pages to-day.

Suggested Polish Credit Scheme.—At the London
Chamber of Commerce, on June 14th, Mr. S. Janicki, editor of the
Polish Economic JSullet in, oxAXmeA a scheme fur establishing Polish

external trade by means of a Polish Industrial Credit Society.

Mr. Janicki said that Poland w^ a wealthy country, but owing to

the lack of guarantees, had been unable to gain the confidence of

foreign merchants. To meet this need, a group of Polish manu-
facturers had suggested the formation of an Association with head-

quarters at Warsaw and a branch at Lodz. Only merchants and
manufacturers owning real property in Poland would be eligible

for membership, as the system of guarantees would be based upon
the value of such property. Mortgage bonds in dollars, sterling or

French francs would be issued, charged upon this property. Such
loans would not exceed, during the first five years' working, 40 per

cent, of the value of sites and buildings, or 50 per cent, of the value

of plant and machinery, based on pre-war standards. The loans

would be written off in periods of 15, 20 or 25 years, a sinking fund
for this purpose being commenced at the end of the first five years.

The society would receive 7 per cent, interest on advances, and
would pay 7 per cent, interest upon its bonds. The Polish Govern-
ment would be responsible for the capital and interest of the

society's bonds up to, it is understood, £20,000,000.

Lead Report.—Messrs. .James Forster & Co., in their

report of June 11th, say:
—'Closing prices yesterday were

£23 2s. 6d. for June and £22 12s. fid. for September, against

£22 2s. 6d. and £22, respectively, at the end of last week. Each
day this week we have had an active and rising market up to

Thursday, when the top prices paid were £23 7s. 6d. for June and

£23 for September. The intrinsic position of the metal—as we have

pointed out for some time past— is very strong, in spite of the coal

strike and consequent dislocation of business. . . . Consumers in

London and the provinces who have been in the market this week
for prompt and June supplies have found none available except

from refiners' works (which means 20s. premium on mat ket value*

for " foreign ') or from public stocks."

Living on Capital.—At a luncheon of the National

Association of Merchants and Manufacturers, last week. Lord

Emmott, who presided, said that the recent war was much more

exhausting and devastating than the Napoleonic wars. We were

not yet on the high road to recovery, and were not getting onr

export trade back to any satisfactory extent. He was appalled by

the apparent levity with which large classes of our people looked

on the present state of affairs. The great industrial disputes in

progress at present meant that we were living on our capital. The
quiet way in which these disputes were being borne was a great

tribute to the sanity of our people, but the fact of their existenoe

and intensity showed a lack of realisation of the jeopardy in which

the country stood industrially to-day.

Sir Drummond Fraser said that the Financial Department of the

League of Nations unanimously decided, on May 31st, to recom-

mend the application of the international credits scheme for the

restoration of Austrian finances. Credit was the fundamental

need, and the Ter Meulen scheme was the accepted solutior. It

left intact, the ordinary channels of trade and provided a reierToir

of credit which could be tapped by genulae traders. The eoononuo

restoration of Austria wa« the key of the whole situation,

J
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German Interests In South America. — Although
throngh finanoiikl necessities the Soath American undertakings of

the German Transmarine Klectricity Co., of Berlin, were transferred
about a year ago to the Compania Hispano-Americana de
Electricidad, of Madrid, it should not be overlooked that the
Germans have by no means lost interest in the great original

undertaking which formerly represented a gold value of

something like £12,000,000. The issue to German holders

in exchange for their shares and bonds of shares and interest

bonds in the new Spanish company has continued the indi-

vidual proprietorship of the former and of the Swiss under-
takings which are also concerned. But what ie, perhaps, of

particular importance to the Teutonic mind is the decision which
wa» reached at the meeting of the Spanieh company on May Slst

to elect to the board of directors Dr. A. von Gwinner, E. Heinemann
(Deutsche Bank), 0. Olven (Berlin Electrical Undertakings Co.").

and Dr. Salomonsohn CDisconto Gesellschaft). On this basis the
continuation of the German hands and of German platt in the
South American supply undertakings and tramways is a foregone
oonclnsion. It would be of interest to hear what the Spanish
electrical manufacturing companies and firms have to say on the
question. If they formerly entertained any hopes of securing a

good customer in the Compania Hispano-Americana, these expecta-
tion! will doubtless be dispelled by the addition of four German
directors to the board of the company.

A Telephone Charge Gaide.—We have received from
Messrs. Geo. W. Wheatley & Co., Ltd

,
shipping agentd, &c., a

luefnl booklet which gives the charges for telephone calls from
exchanges in the Inner London zone to exchanges within a 10-mile

radius, and also to stations within a 25-mile radius.

Foreign Trade.

—

May Figures.—The following are

the values of imports and exports of electrical goods and
machinery in May :

—
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LIOHTINQ AND POWER NOTES.

Aberdeen. — Oil Fuel. — Some interesting figures

regrardinf; the cost of adaptinpr boilers to oil 6rinpr were i^iveD

recently at a meetinfj of the Emergency Sub-Committee of the
Electricity Committee. It waa eatimated that the cost of con-
verting one boiler was £700. Four hundred tons of oil per week
would be neoesaary, and a tank with that capacity would have to

be installed. The total oost of convertinc; all the boilers and
arranginfr for etoraee capacity wonJd be at least £12,C00.
E.\TKK8I0NS Sanctioned.—The Town Council has received the

consent of the Electricity Commissioners to estend the Corporation
greueratinfr station by the installation of one 10,000-kW turbo-
alternator set, two 36,000-lb. boilers, and the construction of the
necessary buildings.

Bath.

—

Yeak's Working.—The iacoine of the elec-

tricity undertaking for the year ended March 3l8t last wag £45,495,
as compared with £35,5-17 in the previous period. Working
expenses amounted to £38.045, as against £28,888, leaving a gross
balance of £7,450 (£6,659). The payment of capital char^jes

absorbed £9.396, resulting in a net deficit of £1,946, which
compares favourably with a loss of £4.120 in 1919-20. It is stated
that the increased revenue is due chitfly to iuoreased charges, and
partly to increased consumption. The price per unit was raised

during the year from Cjd. to 8d., and the number of units sold

rose from 1,879,617 to 2,675,692.

Bonrneraonth.^PBicE Increase.—The Bournemoutli
and Poole E.ectricity Supply Co. has notified the Council that the
following increased scale of charges for power is in operation as
from March 25th last:—Up to 1,000 unit per quarter, SJd. per
unit ; from 1,000 to 2,0J0 units 3d. per unit ; from 2,000 to 5 OAt
units, 2Jd. per unit ; from 5,000 to 10,000 units, 2d. per unit, with
the standing variation for coal price fluctnations, plus 33i per
cent.

Bradford.

—

Mains Extensions.—The Electricity Com-
mittee recommends further extensions of electricity mains, &o., at
an estimated total cost of £10,000.

Brampton (Cnmberland). — Proposed Electeicitt
Scheme.—At a recent meeting of the Parish Council a proposed
scheme for the introduction of electricity was discussed. It was
pointed out that the existing ga? company was paying it way, but
if an electricity company entered the field, neither undertaking
would be remunerative. The Council decided, therefore, not to
support the scheme financially, although it would place no obstacles
in the way of a purely private company.

Canada.

—

Electricity for Farmers.—In-, order to

bring electric light and power within reach of a greater number of
farmers in Ontario, the Government of that Canadian Province is to
grant a bonus of 50 per cent, towards the extension of hydro-
electric power transmission lines into new rural areas. Already
electric light and power are used in thousands of farm homes
throughout Ontario, and one farm in every five has the telephone.—Lloyd's List,

Cannock.— Bulk Supply Scheme.—At tne last

meeting of the Urban District Council it waa stated that Mr. Ellis,

of Cardiff, the electrical consultant to the authority, had reported
upon the proposed agreement with the Wolverhampton Corporation
for the supply of electricity in bulk to the Council. The Corpora-
tion would lay the cable from Wolverhampton to the Cannock
boundary at Wedge's Mills, and the Urban Council would bear
the oost of laying the main from the boundary to the proposed
transformer station in Queen Street, Cannock. The Urban District
Council approved the proposals.

Chester.

—

Loan.—The Corporation is making appli-
cation to the Eleotrioity Commissioners for sanction to borrow
£52,000. This is required for carrying out the scheme for taking
a bulk supply of electricity from H M. Factory at Queensferry.

Continental.—Jugo-Slavia.—The erection of a huge
power station at Kostolast, on the Danube, is proposed as a means
for supplying electric power to Belgrade, Smederevo. Gotzka, and
other towns in Jugo-Slavia.

—

British Export (rdzette.

Holland.—As previously foreshadosved a State Commission has
now been appointed by E yal Decree to advise the Government in
the matter of the supply of electricity throughout Holland.
Among the names appear those of representatives of various
supply companies and municipal works, and of the President of the
Union of the Manufacturers' Association of the Netherlands.

Dover.—Oil Fufl.—As it is estimated by the ekc-
trioil engineer that oil fuel would raise the station's generating
costs by £5,000 a year, the Corporation has decided not to adapt the
boilers for oil firing.

Teabs Wobki.ng.—The income of the electricity department
•for the year ended March Slat last was £39,889, aa compare 1 with
£30 892 in 1919-20. Working expenses totalled £29 996. as
against £23,072, leaving a gross surplus of £9 893 (£7 82h) equal
to 4 9 per cent, on the capital outUy. The net result was a deficit
of £6.463, an improvement on the previous year's debtur balance of
£6,247.

Eastbonrne.

—

Loans.— The Finance and General
Purposes Committee has recommended application to the Elec-

tricity Commissioners for sanction to borrow the following
amounts :—£66,000 for electricity extensions ; £15.000 for mains,
services, transformers, and substations, for three years ; and
£1,000 excess expenditure incurred in providing a cooling tower at
the electricity works.

Electricity District.

—

North Lancashire and Sodth
CUMRERLAND ScHE.MB.—A draft Scheme has been prepared for the
constitution of a Joint Electricity Authority for North Lancashire,
Westmorland, and South Cumberland, and is about to be con-
sidered by the various local authorities in the area previous to
being placed before the Commissioners on or before July 30th
next.

The scheme provides for the generating plant of the five

authorised undertakers in the district being transferred to the
Joint Electricity Authority, and contains a proposal that 33,0n0-V
main transmission lines should, in the first instance, be constructed
between Barrow, Ulverston, Lindale-in-Cartrael. and Lancaster,
and from Lindale to Kf-ndal ; also that 6 600-V transmipsion lines

should be constructed from Lancaster toMoreoambe and Heysham,
Lancaster to Galgate, Lindale to Grange, Lindale to Arnside, and
Barrow to Dalton.

It is further proposed that the Joint Electricity Authority
should establish distribnting systems in Arn»ide, Dalton, Galgate,
Grange, Kents Bank, Heysham, Lindale, and Ulverston, and in the
areas of other constituent authorities which are prepared to enter
into the necessary agreements with the Joint Authority.
The undertaking is likely to effect considerable economy, and

make for a cheaper supply of electricity. It is estimated that the
completion of the above-mentioned portion of the scheme will

result in a saving of coal which alone will more thin pay the

maintenance, intere-t and redemption charges on the whole of the

transmission lines proposed, and will not only enable the cxitttng

undertakers to supply electricity for piwer and other purposes at

prices which they are at present unable to offer, but will also at no
very distant date result in a supply for lighting, heating, and
power purposes being available in many parts of the district at

prices which could not be offered if the supply were generated at

small isolated generating stations.

The technical portion of the scheme has been held up to some
extent, owing to the negotiations with Messrs. Viokers, Ltd., of

Barrow, with regard to the Corporation's taking over the firm's

power station not yet having been conopleted.

It is proposed that the new Authority to be set up shall consist of

30 members, each district having proportionate representation.

Federated Malay States.

—

Electricity Board.—An
Electricity Board has been formed in the Ft derated Malay States.

Generating stations are to be erected near Taiping, Ipoh, Kuala
Lumpur, and Seremban. Each town will have its own station, but

will be connected with Kuala Lumpur for cases of emergency. It

is thought that these plans cannot be brought into operation for

some considerable time.

—

Renter's Trade Service (Singapore).

Glasgow.

—

Wharf Lighting.—A committee of the

Glaegow Corporation has resumed consideration of the proposal to

substitute electric lighting for the present system of gas lighting

at Mecklands Wharf, and, after discussion and inspection of the

wharf, agreed to recommend that the work be proceeded with
immediately, and that it be remitted to the electrical engineer to

obtain and submit offers therefor.

Loan.—At a meeting of the Electricity Committee, the town
clerk made a report regarding the application to the Electricity

Commissioners for authority to borrow an additional sum of

£1,800,000. and submitted correspondence which he had had with
the Commissioners regarding, inter alia, the provision to be made
for the repayment of the money. The Committee remitted the

matter to a sub-committee to make further representations to the

Electricity Commissioners regarding the sums to be eet aside for

sinking fund and depreciation, and with power to adjust those

matters with the Commissioners.

Improved Efficiency.—During the year to May Slat, 1921,

187,500.000 units were generated at the various stations of the

Corporation electricity department, compared with 176,n00,0ii0 in

the previous year. Although the number of units generated has

increased by over 11 millions, the coal consumed has been redaad
by 6,000 tons, the starting of the new power station at Dalmaroock
being responsible for the saving. Although definite figures are not

yet available, it is stated that the revenue of the department has

been increased by approximately £300,000.

Grimsby.—New Powers Conferred.—In its new Act,

which has recently been pisied by Parliament, the Corporation has

secured powers to establish showrooms, to lay electric mains in

streets not repairable by the Corp jration. to increase the maximum
charges for electricity, and revise such charges to supply electricity

in bulk in certain caies beyon.l the Corporation's area of supply,

and to charge for electrical energy by any method approved by the

Ele itricity Commissioners other thin by the actual amounts of

electrical energy supplied, or electrical quality contained in snob

supply.

Hastings.

—

Price Increase.—The Town Council has

increased t'le price of elefitricity for heiting and power to 2d. per

nnit. plus 60 per cent., as from June 30th.

Heston and Isleworth.— Loan Sanctioned.— The
Council has received the permission of the Electricity Com-

missioners to borrow £5,232 for mains, and £210 for switcbgear.
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Hinckley.—Electricitt Supply Area.—It has been
intimated to the Rural Council by the Electricity Commiflsioners
that for the present the queation of provisionally determining an
electricity district which would include that area has been
postponed. ^

Lochaber.

—

Water-Power Bill.—Considerable discus-
sion took place in the House of Commons, on June 9th on the
report stase of the Loohaber Water-Power Bill, which is promoted
by a company, with a capital of three million pounds, for the
purpose of developing- the water power of the River Spey in

conuectiou with the production of aluminium. An amendment
was moved to safegfuard the rights of the counties of Banff, Moray,
and Nairn in respect of water power from this river for elec-

tricity purposes. Sir W. Mitchell Thompson, on behalf of the Board
' of Trade, said the production of aluminium and the development of

water power were of immense national importance in peace and war.
The company's scheme would find work for between 2.000 and 3,000
people. Ocher interests were amply safeguarded, and he opposed
the amendment. The amendment was defeated by 193 votes to 48,

and the report stage was concluded.

—

S/te(fidd Daily Telegraph.

London. — Bethnal Green It was stated at a
meeting of the Council that, in connection with the schemes for
electricity supply in London, Bethnal Green was in a fortunate
position. It has no generating station of its own, and the system
aa laid down on the lines proposed by Sir John Snell, is such that
the Council will be able to utilise to the best advantage any bulk
supply which may be offered by a joint electricity authority
without additional cost.

HOLBOBN.—By the courtesy of the borousfh surveyor of Holborn
and the Metrop jlitan Electric Supply Co , one or two examples of
longitudinal street lighting lanterns (Haydn T. Harrison patents)
are to be displayed in use on lamp-posts in Holborn immediately
east of Kingsway. It is hoped to keep these in position until after

the annual meeting of the I.M.E.A.

AcrON.—A failure of the electricity supply occurred in the
afternoon of June 10th, causing great inconvenience to local

industries and kinemas. The stoppage is stated to have been due
to inferior coal supplied to the electricity works and also to the
process of conversion to oil fuel being carried out.

Manctanrla.—New Works.—The estimates of the South
Manchuria Railway Co. for the financial year 1921-22 include the
provision of 2,485.961 yen for electrical developments. These
include the establishment of an experimental electrical station at

Dairen, the erection of a second power station at Dairen, and of a
third at Antung, ai well as the extension of the Dairen tramway
system.

Neath.—Loan.—For the purpose of meeting additional

demands for electricity, the Rural District Council has decided to

borrow £6,0C0. It is intended that the works shall be proceeded
with during the summer.

Northampton. — Bulk Supplies. — A notice in the
London Gazette of June 7th announces that the Northampton
Electric Light and PjwerCo., Ltd., is applying to the Electricity

Commissioners for permission to give Ijulk supplies of electricity

to the Wellingborough Electric Supply Co., Ltd., and the Rushden
and District Electric Supply Co., Ltd., and for authority to carry

out the necessary works lor this purpose.

Sheflleld. — Proposed Price Reduction. — The
decreased generating costs per unit broujht about by increased

efficiency and greater output has enabled the electricity department
to keep the price of electricity for lighting at a comparatively low
fi;;are. A special Committee on Charges now recommends that
reductions be made in the price of energy supplied for power
purposes. It ia proposed that, after the June quarter, the 150 per

oent. increase, placed upon the price of energy supplied previously

at less than 2d. per nuit, be reduced to 125 percent. Further
reductions will be made as soon as they are justified.

Sonthwold.— Undertaking Chanoes Hands.— The
undertaking formerly owned by the Coast Development Co. has
now been taken over by Edmundson's Electricity Corporation, and
it is hoped, by tha installation of new plant, to be able to extend
the supply to a considerable extent.

Thornton Dale (Yorks.),—Electric Lightinq Scheme.
—The Pickering Transport Co., of Pickering, is promoting a
scheme for the installation of electric lighting plant for Thornton
Dale, and it is proposed that when established with the assistance

of this compuny's capital, the undertaking shall be taken over by
some sp ciai lighting c impany, or by the local authority. Water
power is avuilable, but the compmy proposes to have two sources

of generation. Two thousand £ 1 shares are to be issued, and a
board of directors have beea appointed, with an Advipory Com-
mittee. Messrs. Walker & Hulton are ttie engineers, and Mr. F.

Pope, of P.ckering, is actmg as secretary pro tern.

Torquay.—Con.sultant's Rkport.—The Town Council
considered, on Juae 7th, a report from Mr. E. T. Ruthven Murray,
consulting expert, on the pjssible installation of additional plant
on the present site of the power station at Beacon Quay. He
states there is no possibility of providing even one additional boiler

in the boiler house, nor is it possible to install a boiler in the
small space outside the building indicated as a possible site. The
only feasible scheme is to increase the output of the existing

boilers and to bring into regular use the two boilers which, owing
to thsir position, can only be used with difficulty. The Council
hal a' ready been advised to convert these two boilers to bum oil

fuel, which would increase the output without accentuating the
difficulty of coil delivery. He strongly advises the Council to

consider forthwith the provision of a supply from another source,

with a view to this becoming available in from three to four years'

time. Very large economies in production cost would result from
the installation of modern plant upon a suitable site, and the
increase in output and the improved load factor of the supply
which would result from the development of the domestic and
power loads would ensure the plant operating under greatly

improved conditions.

West Riding.—Electricity Inquiry Costs.—It was
stated at a Conference of the West Riding District Oounoils'

Association, held in Leeds on June 7th, that the cost of briefing

counsel to pnt forward the Association's views at the recent elec-

tricity inquiry was about £300. It was proposed to recover this

amount by a levy of three guineas upon each of the authorities

comprising the Association. A delegate from Hunslet protested

aga'nst this course, and condemned the action of the executive in

defending private enterprise as against public ownership. He
suggested facstiously that the cost of counsel should be recovered
from the Yorkshire E. P. Co. It was ultimately decided to call for

a subscription of two guineas from the constituent Councils.

Worcester.— Year's Working.—The total revenue
accruing to the Corporation s electricity undertaking during the

year ended March 31st last, was £41,179, as compared with £33, lit;

in 1919-20. The working expenses amounted to £27.236, as

against £19,835 in the previous period; the gross profit thuj
amounted to £13,913, equal to 68 per cent, of the capital expended,
as compared with £13,281 in the previous year. After payment of

loan interest and other capital charges the net result was a profit

of £1,657, more than double last year's figure—£762. An interest-

ing feature of the Worcester undertaking is the Powick hydro-

electric works. The output from this source rose from 263,020

units in 1919-20 to 913,881 in 1920-21, out of total outputs of

3,000,063 and 3,663,349 units respectively. The overall cost of

production is greatly reduced by this means.
The city electrical engineer (Mr. 0. M. Shaw, M.I E B.) states

that, as the result of having suitable stokers, large quantities of

pit mound refuse have been employed in maintaining supplies

during the coal stoppage, and it has been found possible to resume
the full tramway service.

Wrexham.

—

Bulk Supply.—Reporting that the elec-

tric ty undertaking had incurred a loss of £2,227 on the past

year's working, the Mayor stated, on June 7th, that it was hoped

to redeem this within 18 months of the commencement of a bulk

supply from the North Wales Power Co. The converting and
transforming plant necessary was estimated to cost £100,000. The
old plant would be sold, and the money thus obtained would
extinguish the outstanding debt.

TRAMWAY AND RAILWAY NOTES.

Birmingham.

—

Effect of Fare Increase.—The chair-

man of the Tramways Committee recently stated that since the

coal stoppage the weekly earnings had dropped from an average of

£33,00u to £31.000. The receipts, althoush the largest on record,

had not come np to the estimates. The effect of the higher fares

was to increase the total receipts by £300,000, although there was

a falling ofi: in the number of passengers carried of 7,000,000.

About £175,000 had been spent during the year in renewing tram-

way tracks, and it was anticipated that by the end of the year the

majority of tramway routes would be in excellent condition.

Bonrnemonth.—Proposed Increased Charge.—At a

meeting of the Town Council, on June 3rd, a letter was read from

the Bournemouth and Poole Electricity Supply Co., reminding the

Council that the date of revision of the contract nnder which the

company supplies power to the tramways was imminent. The

date is July 1st, 1922, and the company asked that an increased

charge should be agreed to immediately. The application was not

granted.

Bradford.—Track Renewals.—Application is to be

made for power to borrow sums for tramway track renewals, and

for the construction of oars, as follows ;—Permanent way : Man-

chester Road, £51 490 ; Chenpside, £5,793 ;
Church Bank, £8,749

;

Thornton, £14,248; and Birkenshaw, .£21,399. Cars: £89,491.

Total, £192,170.

Canada.—Battery Railway Car.—The Canadian

National Railways are trying out the storage battery type of car on

the line running bfttween Trenton and Belleville, Out., and the

officials state that the initial performance of this car gives con-

siderable promise. On the initial run out from Toronto 140'2

miles were run without recharging, in addition to which a demon-

stration was given of shunting two private oars weighing

208,000 lb. The car is equipped with an Edison battery of 250

cells, type A-12, with a normal capacity of 450 Ah. The actual

amount of energy used over 108 miles of this trip was 49 kWh,
which works out at 1 4 Wh per ton mile—considerably less than

the figure obtaining in tramway-car operation.

—

Electrical News.
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Continental.

—

Switzerland.—The Federal Council has

approved of a loan of li»0,000,000 fr. for the eleotriflcation of the

Federal Railways. The loan will be taken up by a combination of

Swiss banks at 6 pt^r cent, for a period of 1 years.

OIHnddersfleld.—New Repair Wagon.—A number <>f

improvements have been embodied in the new tower wajron lately

put into service by the tramway department of the Hudders-

field Corporation. The chassis is one of the Karrier Co.'s, of

Hudderafield, while the special body lias been built by the Corpora-

tion. Not only is the workinjr platform on the tower capable of

beinp raised and lowered, but it can lie rotated liy suitable p^earinpr.

The railings fitted to its four sides are also collapsible when
required, so that the vehicle can pass under low bridges without

lowering the tower. Another feature of the body is that the

covered cab contains two rows of seats, so that provision is rnade

for the conveyance of the repairing staff in addition to the driver.

There is also a large locker at the rear for the storage of tools and

equipment.

London.—L.C.C. Tramways.—On June 16th, an im-

proved service between the Victoria Embankment and South London
was put into operation by the Highways Committee. One improve-

ment effected is the cessation of the arrangement terminating

several services at Blackfriars and Savoy Street (Strand). These

services will now be connected up and operated as circular services.

Another feature of the new arrangement is that fares will be

slightly reduced on several routes.

PhlHpplces. — Railway Electrification. — With
regard to the plans of the Manila Railroad Co. for the use of

electric motive power on its ro.ad, the bulletin of the Philippine

Government Commercial Agency in New York City states that the

electrical power will be developed from the Agno River, in central

Luzon, which is believed to possess a potential capacity of from

12,000 to 1.5,000 h.p. A thorough topographical survey of the

entire water-power site is being undertaken, and early reports of

the survey would aeem strongly to point to the feasibility of the

project.

—

EleHrical Iterietv (Chicago).

Sunderland.

—

Year's Working.—The report of the

general manager of the Corporation tramway department for the

year ended March Slst last records a total income from all sources

of £158,165, as against £149,442 in the previous year. Working
expenses amounted to £1.36,fi68, as compared with £108,079,

leaving a gross profit of £21,497 ();41,3ti3). After payment of

capital charges, a net profit of £8,017 was carried to appropriation

account. This compares with a sum of £29,181 transferred in the

previous year. The number of car-miles run increased from

1,597,525 to 1,647,618.

New Track.—The Town Council has decided to spend £(;,7i;8 in

order to double the track in Ryhope Road between Spelter Works
Road and Grangetown terminus. Another .*2,.''i50 will be expended

on making an additional entrance to the Wheat Sheaf Car Depot ria

Dundas Street to North Bridge Street. Other expenses connected

with the latter item—such as paving, &c.—will cost £1,400. On
the question of economy these matters were referred to the Finance

Committee of the Corporation, which has now reported that it

considers the works of vital importance and urgency.

Swansea.

—

Track IIepaies.—The ireneral manager of

the Swansea Tramways Co., having called the attention of the

Corporation Tramways Committee to the large sums being paid for

repairs to the permanent ways, the borough engineer, Mr. J. R.

Heath, has been instructed to make the best arrangement possible

for an alteration of the working of the staff and the bringing about

of a reduction. ]\lr. Heath reported that the tramway track was
in fair condition considering that it was 16 or 18 years old.

TELEGRAPH AND TELEPHONE NOTES.

Anstralia.—New Wireless Station.—A wireless tele-

graph receiving station, fitted with apparatus capable of receiving
messages over a distance of 12,500 miles, has been erected at the
Observatory at Perth, W.A., says The T'inex.

The number of radio st.itions operated and controlled in the
Commonwealth was stated by the Minister of Defence recently to be
20, exclusive of naval stations at Garden Island, Jervis Bay
CN.S.W.), and Williamstown. The most powerful stations were
those at Perth and Sydney, which had a radius of action of 2,000
miles normally. The Port Darwin station had a radius of 6C0
miles during daylight. The other stations in the tropical areas
were at Broome, Wyndham, Port Moresby, Thursday Island, and
Cooktown, with similar radii to that of Darwin station ; Misima
(300 miles), Samarai (400 miles), and Townsville (1,500 miles).
In addition to the stations in the Commonwealth, there were eight
under the jurisdiction of the Administrator of the New Guinea
territory.

Telephone Meters.—The Postmaster-General (Mr. Wise) is in
favour of attaching meters to telephone circuits provided that one
can be obtained that will operate reliably. The Noble meter is

being tested at the State engineer's office at the Sydney G.P.O.,
but the department has not decided to adopt it

Canada.

—

New Wibele.ss Stations.—In order that

Northern Manitoba may be brought into direct communication
with the other part of the province, it has been recommended that

12 wireless stations be immediately installed, at a cost of £1 1,000.

One big station lia« already been built at the Pas, says 7'Ae Timr--.

India.

—

Ships' Wireless.—The Governmrnt of InHia

is discussing with various public authorities the desirability of

compelling shipping of practically all classes to install wireless

telegraph apparatus. According to 7'Ae Timrx Trade Sitjj;jleiiienl, it

is not improbable that sailing ships will for the present be

excluded from the legislation which is being drawn up, as will also

small steamers engaged in " smooth-water " voyages.

Magnetic Storms.—The sunsjiots which accompanied
the magnetic disturbances in May are now impotent specks, but last

week the observatory at Skanaen, Stockholm, announced the

discovery of new spots on the sun, and electrical disturbanoea,

followed by violent thunderstorma. occurred in Switzerland on

June 5th and 6th.

South America.—French Concession.—We are in-

formed by the Department of Overseas Trade that the French I 'i»

Finiincirre reports that the Compagnie Gcnerale de T.S.F. has con-

cluded a contract for a period of 30 years with the Government of

Ecuador for the working of the telephones, telegraphs, and wireless

service in that State. The Government of Ecuador will pay the

company an annual subsidy of 430,000 sucres (about 1,200,000 fr.),

which will be increased in the event of any extension of the system.

The company will deduct from the gross receipts the sums necessary

for the working of the lines, for the payment of interest on the

capital invested in the concern, and for the sinking fund. The
State will have a share in the net profits. The telephonic apparatus

will be automatic and constructed on a system which has been

perfected by French experts. The telegraphic and wireless

apparatus will also be on French models. The engineer who is in

charge of the enterprise in Ecuador, considers that it will be

possible to find in the country itself almost the whole of the neces-

sary staff, as there are a number of excellent engineers in the

Republic.

The Telegraph Servlce.^NEW Continental Crarurr.

—A direct telegraph circuit between London and Prague has been

opened for traflio.

The Telephone Service.—London-Pabis Circuit.—
In order to stop exchange speculation between Paris, London, and
other capitals, the Matin is urging the authorities to come to an
agreement with the British and other Governments to put an end
to the monopolising of international telephone lines whereby
exchange speculators are able to make quick deals when exchange
rates in Paris and London show a wide difference in price, The
Matin urges that the same rate should prevail at the same moment
in both cities. The method of operation of the speculators, the

paper adds, is to put in as many calls as possible every day. thus

keeping the lines to themselves during the day.

—

Financial Times.

United States.

—

New Chicago Post Office.—The
new Post Office building at Chicago, the construction of which
has just been begun, will have a roof upon which mail aeroplanes

will be able to alight and to " take off." The building will also be

connected by miniature underground electric railways with all the
principal railway termini in the city, and by means of moving bands
mail sacks will be carried all over the building.

—

T/ie 'Times.

CONTRACTS OPEN AND CLOSED.
(The date given in parentheses at tfie end of the paragraph indicatet

the issue of the Elkotrioal Review in which the " Official

Notice" appeared.)

OPEN.
Australia. — Melbourne. — August 10th. Victorian

Railways. 250 core -type impedanoa bonds for power sig-

nalling, with a capacity of 1,000 amperes per rail
;

also 50

mUes of solid insulated copper wire, No. 14 Brown t Sharpe

gauge, and 50 miles of solid insulated copper wire, 16 standard

gauge.
July 27th. Victorian Railways. Incandescent lamps for elec-

tric car li^'hting : 24,000 metal filament, 46 W, 116 V ; 1,000 carbon

filament, 32 W, 140 V. ,i-h.p. electric motor, controller and

resistances, or, alternatively, 5-h.p. electric motor and equipment.'

August 31st. Electricity Commissioners. Steelwork for power
station buildings, roof covering, &c. ; water-tube boilers, stokers,

fans, &c.
;
platforms and ladders, steel chimneys. Hues and dampers,

sooting and dust extraction equipment, ash handling plant.

(June 3rd.)

August 17th, 3,000 sets of renewals for caustic soda primary

cells.

August 30th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

September 7th. Victorian Railways. Sixteen sets of air-brake

equipment, -loO to 600 V, d.c, for single-deck tramcars.

—

Beuter's

Trade S-rrii-t- (Melbourne).
Tasmania.—P.M.G.'s Department. July llth. Switchboard

material (Schedule T. 317). (June 3rd.)
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Shire of Hampden (Victoria).—Aupruat 17th. Boiler-house
plant, steam-driven electricity generators, transformers, meters,
gwitchg-ear, cables, poles. Specifications from Mr. H C. Ingleton,
Shire Hall, Camperdown, Victoria.

—

Tenderx.

Bary.—June 22n<l. Installation of wires and fittings

for the electric lighting from the public supply of 92 houses in the
Walmersley district. Specification, Mr. S. J. Watson, Electricity

Works, Bury.

Belginm,—June 29th. The Belgian Post and Telegraph
authorities at La Salle. Madeleine, Brussels, call for a quantity of

cable heads. Copies of the specification (Cahier des Charges
Special No. 618) can be obtained from the above address for 90
centimes.

Edinbnrgh.—June 22nd. Corporation. Electric lighting

installations for houses under the Gorgie housing scheme. Speci-

fications from Burgh Engineer.

July nth. Electricity Supply Department. H.p. steam pipes
and valves. Specification ,S3. (See this issue.)

Jngo-Slavla.—June 2'.ith. Minister of Posts and
Telegraphs. 18,000 kg. of g.i. wire, 80,000 curved carriers, and
80,000 porcelain insulators.*

Kirk Sandalli—June 22nd. Installation of electric light

at the temporary Council School. Specifications from West Riding
Education Architect, County Hall, Wakefield.

Llandaff and DInas Powis.—June 22nd. Kural Dis-
trict Council. E.h.p. feeder, with switchgear sub-station equip-
ment complete. (June 10th.)

London.—Islington.—July 4th. Electricity Com-
mittee. H.p. switchgear, tlame carbons. (June 3rd.)

L.C.C.— July nth. One 8,000-kW steam turbo-alternator and
exciter, condensing plant, &c. ; seven 1,000-kW rotary converters,

static transformers and accessories. (June 10th.)

Manchester.—June 21st. Education Committee. Eleccric

lighting installations at Plymouth Grove and Upper Jackson
Street Municipal Schools. Specifications, &c., from the Education
Offices, Deansgate, Manchester.
June 21st. Tramways Committee. Points, tongues, crossings,

and hardened-steel centres. From Mr. J. M. MoElroy, general
manager. Corporation Tramways, 55, Piccadilly, Manchester.
June 28th. Electricity Committee. Supply of cable require-

ments during six months ending December 31st, 1921. Mr, F. E.

Hughes, Secretary, Electricity Department. Town Hall, Man-
chester.

June 28th. Electricity Department. 27,000 yards weldles3-

ateel spigot and socket tubes. (.See this issue )

New Zealand,— Wellington.— June 28th. Public
Works Department. Ten s.p. oil-filled transformers for the con-
version of three-phase energy at 60 cyclos, the voltage ratio

being 60,000/11,000, for Waikato power scheme.'
June 28th. Supply and delivery at Lyttx)lton of two 50-kVA,

two 100-kVA, and two 200-kVA condensars in connection with the
Lake Coleridge electric power supply (Section 116).'

July 3l8t. Wairoa Electric Power Board. («) Transformers,
four 2C0-kVA, 11,000/1.900 single-phase units; (h) Insulators,

11,000 V and 3,000 V; (r) Air-break switches, 11,000 V and
3,000 V ; 00 Fuses, 11,000 V and 3,000 V ;

(c) Lightning arresters

and choke coils, 11,000 V and 3,(i00 V; (_/') Accessories as per
ichedule. Tenders to the office of Messrs. Hay & Vickerman,
Wellington.*

August 9th. Public Works Department. Suspension-type porce-

lain insulators for the Waikato power scheme.'

Pontypridd.—Board of Guardians. June 23rd. Three
months' supply of electrical material. Mr. Wm. Spickett, Clerk,

Union Offices, Pontypridd.

Sooth Africa.—July 5th. Electrification of Capetown-
Simonstown and Durban-Maritzburg railway lines.

Transvaal.—Rand Water Board. September 9lh. Erection
of a complete installation of mschanical or other filters capable
of filtering 5i million gallons of water per 24 hours at the
Vereeniging main pumping Station (Contract No. 232). Copies of

the contract documents may be obtained from the Chief Engineer,
Rand Water Board, Johaunesbarg, upon a deposit of three guineas.*

Barbi:rton.—July 29th. Municipal Council. Plant in connec-
tion with the proposed scheme for the supply of electricity :—Two
steam boilers, two 7.5-kW steam-driven alternators, switchboard, and
instruments, steel chimney piping, feed pumps, cables, cfec, steel

poles, conductors, &c., transformers, house service meters, &c.
Specifications, £2 2s., from Piof. W. Buohanaa, 75, Louia Botha
Avenue, Johannesburg.

Sndan.— June 30th. Sudan Government. Pumping
machinery, consisting of Diesel or semi-Diesel engines and direct-

coupled centrifugal pumps, capable of lifting l,i.'iiO litres of water
per second against a static head varying between 2 5 and 8 metres.
Machinery must be delivered at Khartoum North by February 28th,
1922. Specifications, drawings, and conditions of tender may be

' leen at the office of the Sudan Agent, War Office, Cairo, Egypt.
Tenders to Superintending Engineer, Department of Agriculture,
Sudan Government, Atbara.

—

Beater's Trade Service,

Trimdon.—June 11th. Electric light extension from
Trimdon Grange to Trimdon Village, including the lighting of
Trimdon Village with electricity. Specification, Mr. T. W.
Wilkinson, Clerk to the Council, 2i, South View, Trimdon Grange,
S.O. Deposit, £2 2s. (returnable).

Uroguay.—Monte Video.—August 18th. State Elec-
tricity Works. Steel petroleum tank, Worthington duplex steam
pump for oil, 250 metres steel tubing.*

* A copy of the specification, &o., can be consulted at the Depart-
ment of Overseas Trade, 36, Old Queen Street, S.W.I.

CLOSED.

Anstralia.—Generating plant for the Morwell power
scheme. The Mitncliester Guarilian says the accepted contract of
Messrs. Metropolitan-Vickers Electrical Co., Ltd., is for five

12,600-kW turbo-alternators
; the surface condensers will be made

in Victoria, while an American firm will supply the switchgear
and transformers ; delivery of the first set has been promised in
four months, with completion in 17 months.

Bedford.—Maintenance of school lighting for six months
for Bedford Education Committee, GoUings & Ayres.

Belgiam.—Seven concerns, among them three British

—

the British Insulated & Helsby Cables, Ltd., W. T. Henley's Tele-
graph Works Co., Ltd., and the Metropolitan-Vickers Electrical Co.,
Ltd., last week submitted tenders to the Belgian Post and Telegraph
authorities in Brussels for the supply of a quantity of telephone
cable. The tenders ranged from 365,926 fr. to 1,334,614 fr., the
lowest being that of the Societe Electrioite et Meoanique, of
Brussels.

Bradford.—The Electricity Committee recommends the
purchase from the Ministry of Munitions of the electrical plant,
switchgear and cables, installed at the Ph(pnix Dynamo Works of
the English Electric Co., Ltd., at Thornbury, Bradford. The price
is £2,370.

Electricity Committee '—
John Spencer, Ltd.—Supply of 3team piping for works. Valley Road, £213.
Clay Cross Co., Ltd.—Cast-iron piping, for cooling towers, ^730.

Tramways Committee :

—

Camiiiell, Laird ,«: Co., Ltd.—75 Siem
.ixles, ffill.

Thermit, Ltd.—500 Thermit welding portions, at 19s,

open-hearth nickel chrome steel

each, pins '25 per

Taylor ,t Parsons, Ltd.—48 dozen Dreadnought files, at B4s. per dozen.

Doncaster.—Electricity Committee. Circulating-water
piping at the generating station—Brightside Foundry and Engin-
eering Co., Ltd., £1,289.

Mancliester.—Electricity Committee. Accepted. Park
Royal Engineering Works, Ltd., for the supply of high-pressure
cubicles (sub-station) for 12 months.

Staffordsliire, Woiverliampton and Dndley Joint Com-
mittee for Tuberculosis.—We understand that while the tenders
mentioned under this heading in our last issue have been con-
sidered, it is not correct to say that they have been accepted. The
installation concerned (Prestwood Sanatorium) will be of exceptional
interest, owing to the use of water power for generating electricity

for lighting, power, and heating the water used in and about the
institution. The scheme has been designed throughout by Messrs.
Henry Lea & Son, of Birmingham.

FORTHCOMINQ EVENTS.

Hoyal Institution of Great Britain.— Friaay, June 17th. At Albemarle
Street, W. At 9 p.m. Lecture on " Chemical Combination and the
Structure of the Molecule," by Sir J. J. Thomson, F.R.S.

9 24th. At the Imperial College
Ordinary meeting.

Report on the Electrical Cable Industry.—A report of
a Sub-committee to the Standing Committee on Trusts, just issued,

deals with the electrical cable industry (Cmd. 1332. Price Id.).

We are unable to deal with it in this issue ; but. briefly, the report
states that the prosperity of the industry is largely due to the
Cable Makers' Association, which, by its organisation and research,

initiated and has maintained a liigh standard of quality, thus
securing the confidence of buyers both in this country and abroad.
There is no evidence that the Association has acted unreasonably, and
there was a marked absence of liostility towards the Asiociation on
the part both of users and of non-aosociated firms. The Sub-commit-
tee fiads that while non-associated firms are able to produce equally
reliable cables at prices about 10 per cent, lower than those of
associated firms, the largest purchasers, as a rule, are content to

pay the additional price as in the nature of an insurance ajfainst

breakdown and a guarantee of durability.
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RAILWAY ELECTRIFICATION IN CENTRAL
EUROPE.

By S. PARKER SMITH, D.SC.

In the issue of March 6th, 1921, i)f llie Electric Railway
Journal, an article by E. C. Zehme, a Privatdozent in

Berlin, appeared ucder the above heading." In this

article the following sta'ements were made :
—

It has been oustomary to consider Germany, Switzerland,
Austria, and Sweden, as the advocates of the sinsle-phase system,
but they are not so today. Only Switzerland anil Austria are
eitendinjr their single-phase roads at present, whereas no definite
conclusions have as yet been reaohtd as to the standard system in
Ge»many, Sweden, Norway, and Holland, and even in Italy.

Recently doubts have been advanced from several sides as to the
practicability of the siDprlephase system for the main railroads of
Gdrmany.

. . . Nevertheless, the authorities still manifest a
preference for the single-phase system, and have decided to call an
International Congress this year in Germany to go over the whole
matter, presumably hoping that the present view-point of the
Prussian State Railways with retrard to the system will be
justified.

The Swedish State Railways plan to electrify additional lints,
principally in the South, and primarily for paisenger traffic.

Here the question of system has again been studied very carefully.
• . . Although the single-phase system ij estimated to be

somewhat more economical than the other, tha difference is small,
and is being considered in connection with the inductive dis-
tur'jances in telegraph and telephone lines caused by the alter-
nating-cjrrent operation. A special commission on this subject
has studied the phenomena carefully, together with the remedy
for the trouble, and has presented a long report. This is un-
favourable to the single-phase system.

That these allegations do not appear to be well founded,
as far as Germany and Sweden are concerned, would appear
from the following refutations :

—
An official announoemeub appears in the Deutsche

Allgemeitie Zeitung ot May Uth, 1921, of which a trans-
lation is given below :—

The Electbifioation of Railways.
In the American technical paper Eleotrie Raibvay Journal,

a Privatdozent, E, C. Zehme, of iBerlin, published an article
entitled " Electrification in Central Europe," in which, among
other things, it wai stated that Germany had not yet finally
decided what system to adopt for electric railways, and, in order to
settle this question, intended to call shortly an international con-
gress. These statements are not correct. The German National
Railway Administration has. like the raUway administrations of
the several German States before it, as far as electrified lines are
concerned, always regarded the simple single-phase current as the
only system to be considered for its long-distance railways, and has
never, not even tempirarily, deviated from this standpoint. As all
the existing long distance railways of the German National
Railway Administration are operated with single-phase current,
so also the single-phase current alone has been considered for the
electrification of further sections. Under these circumstances,
there is also no object in calling a congress to discuis the question
of the systems. Though in February last there was an exchange
of opinions between the Railway Administration and well-known
outside experts on questions of electrification, this was chiefly in
ojnnection with the question of supply.

The following statement was also supplied by Mr. F.
Ofverholm, the chief electrical engineer of the Swedish
State Railways :

—

I have now got the number of March 5th, 1921. of the Electric
Railwaij Jmrnal. and found the art cle by Mr. Zehme. This
article IS not correct at all. First the total length of the electrified
railroads in Sweden is now 260 miles, out of which only 20 miles
IS direct current, and the other 240 all single phase.
Then Mr Zehme states that the report about the disturbances in

telegraph and telephone lines was unfavourab e f ir single-phase.
I haoe sent >ou that report with It-tterof September Srd, 1920, and
yon cao judge for jou.self. I think you will find the contrary.
At the end of this year we shall have 4liO miles of single phase
roads and the old 2u mi es of dc. roads in this country. The
statement that we are not exteuding our single-phase roads is,
therefore, smely not oorreut.

la these days when th^ "battle of the systems" is so
mu. h to the forefr.iut, mihleading statements suth as those
quilted from Herr Zi^hme's aiticle should be carefully
avoided. The issues at stake are far too important for all
countries, to allow such mis-statements to pass uncorrected.

• The article wag quoted in the Elkctkical Review of May
6th, 1921, p. 574.

NOTES.

Lnacheon to Mr. Hughes.—The Rt. Hon. W. M. Hughes,
the Prime Minister of the Commonwealth ot Australia, will be the
chief guest at a public luncheon to be given in his honour by the
BritiHh Empire Producers' Organisation, at the Hotel Victoria, on
Wednesiay, th"! 2ind inst. The Chairman of Council of the
Organisation, Mr. Ben H. Morgan, will take the chair. Early
application for tickets, price lns. 6d. each, ghjnld be made to the
Secretary, 5, Old Queen Street, S.W. 1.

Charch Lighting.—The lighting; of a church presents to

the illuminatin;; engineer a problem which is difficult on account
of various reasons. In an edifi;e of this nature, spacial care must
bi taken not to offend the suiocptibilities of thjse who look with
some apprehension up in the advent of " modernism " in connection
with religion. It is therefore ne^e^sary to choose a system which
combines efficiency with unobtrusiveness. Messrs. ,W. T. Henley's
Telegraph Works Co., Ltd., have sent us photographs of two instal-

lations which Mewrs. Stanley Gaynor & Co., ot Cardiff, have
recently completed at Bath, using the Henley wiring system and
Holophane fittings. The above Ulustration shows the lighting
of St. Saviour's Church, Bath, which, as far as the exigencies of

reproduction permit, shows very clearly the effectiveness of the work.

London Electricity Statistics.—The London County
Council Electricity Supply Returns (1918-20), just published, give
some interesting statistics.

The summary of units sold by the undertakings in the Adminis-
trative County of London affords a record of the progress ot the^e
concerns. We find that ('aking round figures) for 1919 the
municipal undertakings sold 168 millioa against the companies'
244 million kWh. As regards the increase ot units sold from 1913

to 1919, among the muaioipalities Woolwich shows the biggest
increase, being 209 per cent. ; Fulham comes next with 76 per
cent., then Stepney with 75 per cent. Among the companies, the
South Metropolitan Co. tops the list with 135 \>'T cant, increase, the
County of London Co. coming next with 65 per cent.

Coming to the extra-London area, the number of units sold by
the municipalities in 1919 was 117 mi lion, and by the companies
72 million kWh.

If we take the whole of the area of Greater London, we find

that the nnits sold by the municipal undertakings were 285
million, and the companies' sale 312 million kWh.
As regards the general progress in the Administrative County

area, the total of uaits sold by all undertakings shows a good
upward tendency. In 1907 the total units were 185 millions,

rising to 319 millions in 1913, and to 412 million kWh in

1912. We look, however, to see this rise assume a preoipitous

gradient in the near future when the supply undertaker* of London
are given full scope for their ambitions and the interlinkers are

allowel to work out in reality those dazzling dreams now only on
paper.

The Conjoint Board of Scientific Societies.—The fourth

report of the Board shows that it has received evilence that

gcientifio investigation is being seriously hampered by the h' avy
cost involved in the publication of resnits. An excpptional n mber
of papers is being cimmunioated to the scientific socittes iiolnding

many held up during the war, while the ^e8onrc^s of the w c eties

which have not incrfased. a-e mfnfficimt at prese' t p ce , to

pub ish even the nnrmal p e-war number. The CO iitry is thai in

danger of being seiiontly handii appi-dat a time wbfn ib" le-tiabili-

ta ion of in luscry ts in moitt fei u< need of scientifio asairitanoe.

Much of the repirt s ocuup ed w th a short abstract of the third

report of the Commiltee on the Water Power of the Empire. It il

ahowu that too li't e ia being done to ascertain thn total resomces,

or to secure uniformity in investig.tioa and recorl. It is u-ged
that St, pi ahmld be taken t) t-ouv ne an Imoerial Water Power
Coafertn;e in Load m, at wiioh va ioua Djminions and the

dependencies of the Empire should be represented. The outcome of

such a conference mighc well be the creation of an Imperial Water
Power Board, with extensive powers to carry out a comprehensive
policy for at mutating, co-ordinatiig and, where neoessary,

astsisting development thronghont the Empire.
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X-Ray Photographic Exhibition.—^An exhibition of

X-ray photofrraphs has been opened at the premiaeg of thfl Royal
Photographic Society ; it hag been arranged by the Rontgen
Society, and will remain open for the whole of this month.

Antomatlc Hydro-electric Plant.— In a recent article

the Electrical World gave some intereating particulars of the
working of an automatic hydro-electric plant at Cedar Rapids,
Iowa. This plant, owned by the Iowa Railway and Light Co., has
been in operation for three and-a half years, and its succest has
been so marked, and it is so much more reliable than hand-coat rolled
stations, that the future policy of the company will be to equip all

present p'ant with automatic control, and all new developments
will be automatic. It is estimated that from i-3,60D to .Jt,800 has
been savedion labour charg es alone. The station has an outpu^. of about
7,600 OOO kWh per year, and the average annual maintenance and
operation charge has only been *178, resulting in aco^t for delivered
power of '45 cent per kWh. With the article appears a table
of particulars of a number of automatically-operated stations
which have been bull t or are in course of construction. One of these.
completed in 1919, is that of the Ontario CCal.) Power Co. This
has a capacity of 500 kVA, and power is generated at a preeanre of
11,500 V. In this the master starting element is a remote hand-
operated switch. The largest plant of this kind, which is being
erected by the Washington Power Co., consists of a 12,750-kVA
fynchronous generator wo king at a pressure of 4.200 V. This will
also be put into operation by a remote hand-operated mattsr
switch.

Economy In Collecting Accounts.—According to Mr.
J. R. Kaiaerman, manager of the Livingston branch of the Montana
Power Co., an appreciable savirg of time and expense is made if

the meter reader makes out the bill and leaves it with the con-
sumer when he calls to read the meter. The system has been in

operation for three years with satisfactory results, the averaje
•aving being estimated at 2{d. per month per consumer. Details
of the system are given in the Electrical World of May 28th, 1021.

Melting Non-ferrons Metals.— A uorrespondent of

Chemical and Metallurgical Engineeritiij com'p\B,\ni that the author
of a recently-published article upon the comparative merits of gas-,

ooke-, coal", oil- and electrically-heated futnacea chose an example
of very indifferent character as a representative electrically-heated
furnace plant. The author expressed his satisfaction at finding a
gas ftirnaoe which would melt a 1,100-lb. charge of brass in 42
minutes the fuel cost being 32'2 o. per 100 lb. The writer of the
letter points out, however, that he knows of half-a-dozen plants
in which 2.000-lb. charges are electrically melted in less than
forty minutes and at a cost of less than 17 c. for power.

Electrically- Propelled Ships.—The British Admiralty,
the Daily Mail understands, is considering the adoption of electric

propulsion as an experiment in one of the four new £9,000,000
battleships, the plans for which are now beirg decided.

Electron Tubes in Heavy-Power Service.—According
to Dr. Aluert W. Hull, of the research laboratory, Gkneral Electric

Co., before the A.I.E E., at its annual m' eting in New York, on
May 20th, " One year will see these tubes [electron tubes] in use as

kenetion rectifiers for series arc lighting. Five years will see

them in snb-stations, replacing rotary converters. In 10 years

they will be on electric locomotives, either as rectifiers, allowing the
nse of direct-current motors, or as variable-fieqnency alternators,

taking their power from a high-tension, direct-current trolley line.

Twenty years will see direct- current transmiasicn lines fed

through transformers and kenetrons, at any convenient point by
alternators of any frequency, and tapped by the same tubes acting

as magnetron alternators, as some equivalent pliotron or combina-
tion alternator."

Dr. Hull described the new vacuum tube, whif-h is called
' magnet' on " because the valve control is accomplished by means
of a magnetic field. Although the magnetron has been used only
for weak currents, he showed a magnetron tube with an anode
4 in. (10 cm.) in diameter and 12 in. {30 cm.) long, which had been
operated at 5 kW output. With larger filaments and water cooling,

these tubes would be capable of handling hundreds of amperes.

—

Electrical World.

The Batti-Wallahs' Society. — Mr. A. J. Greenly,
Honorary Entertainment Secretary, has addressed a letter to the
members with regard to the luncheon on June 20th, attheHolborn
Restaurant, at 1 o'clock, which marks the close of the luncheons
until after the summer holidays. There is to be no speaker ; this

meeting is reserved for society maters. He invites membeis to
cime without faO, and to offer concrete suggestions for furthering
the objects of the Society.

Cast-iron Research.—The Secretary of the Department
of Scieutific and Ibdustrial Research announces that a licenre has
been issued by the Board of Trade to the British Cast-iron Research
Association, tre s ore'ary of which is Mr. Thomaa Vickers, Central
House, New Street, Birmingham.

Fire.—Damage amounting to several thousands of po'inds
waj ciused by a fire which broke ou; at the works of the Cab e

Accessories, Ltd., Dudley Port, recently. Three fire brigades were
requisitioned to subdue the outbreak. The damage is covered by
ineuranoe.

The Theory of Relativity.—On Thursday last week, at
the University of Manchester, before an audience of about 1,000
persons. Prof. Albert Einstein gave his first address in this country
oa his theory of relativity. Before the leo.ure, the honorary
degree of Doctor of Science was conferred on him,— 7%* Tinfs.
On Monday evsning Prof. Einstein lectured before a very large

audience at King's College, London.

Service Notes.—Further ex-officers have been posted to
the Defence Force in connection with electric light companies and
motor companies Warrant Telegraphist R. W, Craig has been
pMted to the Vulcan, depot ship for submarines at Chatham, fioai
the 25th inst. Warrant Electrician P. J. Freeman has bean
appointed to the Verni}n, torpedo school ship at Portsmouth, ir jm
the 4th inst. Recruiting for the various electrical departments of
the Navy and Army is doing very well at the moment, the state of
the labour mai-ket being favourable to enlistments, as well as the
general better conditions of service and better pay in both Army
and Navy.

Electrical Farming in Russia.—Strenuous efforts are
now being directed to the improvement of Russia's agricultu al
industries, and one of the latest proposed expedients is the
mobilisation for agricultural purposes of the portable electrical
field sets that can be spared, it is hoped, by the military department
now that the calls on the Army are neither so exacting nor extensive
as in the immediately preceding years. These portable sets which
were used for searchlights, wireless telegraphy, &c , and wbioh
have low-voltage dynamos, will be put to work in the fields in the
course of this summer. They may be said to weigh on their
carriages close on a ton, and will be able to serve a number "of

peasant allotments, simcltineously driving thrashers, cutters, and
other small machines in ihi various districts which they will visit.

When the season's work is over, they will be returned to the War
Department. Thousands of them have been made, and it is

asserted that 70 per cent, of them are in good condition for farm ing
purposes.

Electricity in Farming.—The accompanying illustration

shows the exhibit of Messrs, J, Bu'.tin's Electrical Works at the
reoent Oxfordshire Agricultural Show, held at Banbury, and

described in our issue of June 3rd, The photograph discloses a

large number of applications whxh can be found for electricity in

agricultural work.

Water Power in Greece.— According to the United
States Consul-General at Athens, a Swiss engineer has been
employed by the Greek Government to investigate the water
power in the State of Macedonia, and he has made an interest-

ing report on the suhject after a study of the falls of the
rivers of Kladovo Vodena, Niaoussa, loner .\liakmon, and
high Aliakmon, Special tables have been prepared showing
the estimated power of the falls of Kladovo to be 17,500 h,p.

;

those of Edes.sis, 26,000 h,p, ; of Niaoussa, 2'J.OOO h,p, ; those
of the lower Aliakmon. 143.000 h,p,; and those of high Aliak-

mon as 143.000 h.p. The total water power available from
these falls is estimated at about 350,000 h.p.

It is estimated that the exploitation of the falls mentioned
above will produce annually about 120.000,000 kWh. The
production of electricity from the falls of nestern Mace-
donia would be sufficient not only for the motive power and
lighting of the three cities of Athens. Piraeus, and Saloniki,

but also for the motive power of the Larissa railway.

The consumption of electrical energy at Athens and Pirteus

is about 40.000,000 kWh annually, and at Saloniki 9,000,000

kWh, The plants for the development of the waterfalls would
cost approximately between 160,000.000 and l.SO,000,000 drach-

mas (f6. 000.000 to £7.000,000). On the basis of this expendi-

ture, a kWh would cost from 12 to 13 lepta (IJd,), As Greec*
is dependent upon the importation of coal for a large part

of its fuel supply, the employment of its water power ii of

vital importance in the development of the national industriM.
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The Water Power Resources of Ireland.—A great
deal of attention has Ijeeu directed jn Ireland to the

newly issued report ot the Board of IVade Sul>-Comuiittee
on watei'-povver resources in that country. Sir Joliu P. (JrillitLi

was cbaiiiuau of the sub-committee, which recommends de-

velopment as urgent, and states that the most ellective and
economical method is to construct the necessary works in

the cdiannels of the rivers, and not to attempt to seek high
falls by the construction of costly head race channels. De-
tailed investigations were made of the i-ower iiann, the

Lower Shannon, the Lower Krne. and the Lilley. The in-

vestigations show that considerable power is available in

these rivers, as well as in the high level lakes in Donegal.
Connemura. Kerry, and Wicklow. The development of tidal

power should be examined by a Special Commission.
In the Lilley, Dublin City and its adjoining district have

at disposal w'ater-power sulficient to provide electricity in

excess of that at present supplied by the seven existing gene-
rating stations, and there is also a considerable margm of

power for future extensions.
The engineers who conducted investigations in respect of

the Liffey, Messrs. J. W. Griffith and H. H. Jeffcott, state

that six hydro-electric power houses on the river are proposed,
the principal .sites being at Poulaphouca. Uolden Falls, and
Salmon Leap. Automatically controlled power stations are
proposed at Lockstown, Cloghleagh, and Connell Ford. The
installed plant will have a total capacity of 29.600 e.h.p.. and
the estimated cost of works and plant is jt;920,(XX> at present-

day prices. The estimated cost is ^31 per e.h.p. installed, or

£111 per average e.h.p. developed during a year at the power
sites. The cost of transmission to Dublin, including trans-

formers, is estimated at i£"293,000.

Mr. Theodore Stevens, giving evidence before the Sub-
committee, dealt with the river Erne, and proposed the con-
struction of a canal or head race over oj miles long to carry
the 'Water to a power station with a head of 125 feet.

Mr. Stevens's propo.sals include the erection of four hydro-
electric power stations on the river Shannon between Killaloe
and- Limerick with an installed electrical horse pon«r of

6dv9QQ, -at a total cost at current prices of i62,834,000, or at

the ratte.o£i;43 per installed e.h.p. The average annual output
obtainable would be 52,500 e.h.p. at a capital cost of £54 per
average e.h.p. Similarly he proposes four hydro-electric power
stations on the Erne between Beleek and the sea, with an
installed electric horse power of 71,300, at a total cost of

^£2,060,000, or at the rate of i£29 per installed e.h.p. The
average annual output would be 45,600 e.h.p., at a capital

cost of £'46 per average e.h.p.

As to the river Bann, Mr. Charles Meik proposes the re-

moval of Toome vv-eir, the dredging of the bar at Toome, and
the formation of an improved channel from Lough Neagh
to Lough Beg. Total estimated cost £360.000. All the power
•vailable could be used by the milling interest of the district.

INSTITUTION NOTES.

Institution of Electrical Engineers. — North-Western
Centke.—The annual report of the Committee for the session
1920-21 states that eleven general meetings and one
lecture were held, at which the average attendance was 110.

The membership as at May 25th, 1921, was 1,214, as compared
with 984 in the previous year. A memorandum signed by 66
members requests the institution of informal meetings, and the
matter is under consideration. The Preston Sub-Section has
decided to discontinue its activities, as its meetings have over-
lapped those of the English Electric Engineering Society,
which akeady embodies most members of the Sub-Section.
The newly-elected chairman is Aid. \V. Walker, and the vice-

chairmen are Messrs. A. S. Barnard and G. A. Juhlin.
Students' Section.—The Committee of the Students' Section

of the Centre reports that the average attendance at seven
meetings was 40.

Liverpool Suh-Centre.—The Committee reports an increased
membership of 73, bringing the total up to 367. Mr. G. H.
Nisbetb has been elected chairman for the ensuing session.

Institution of Civil Engineers.—A very line programme
has been arranged for the Engineering Conference which is

being held on June 28th, 29th and 30th and July 1st under the
presidency of Mr. John A. Brodie. On June 28th, Sir George
T. Beilby. P.R.S., will deliver the 27th James Forrest Lecture
on " Fuel Problems of the FHiture." Most of the discussions
will be of more or less interest to electrical engineers, but men-
tion may be made of those in Section VII, Electricity Works
and Power Transmission, presided over by Sir John Snell. On
June 29th. Mr. R. O. Kapp will open a discussion on " Low
Power-Factor "; Mr. J. Dalziel will deal with " Battery Loco-
motives " on June 30th; and discussions will take place on
July 1st on " The Economic Limits of Distribution from Coal-
fired Stations," "Low-voltage Overhead Distribution " (Mr.
B. Welbourn) and " Tlie Mechanical Advantages of Electric
Locomotives compared with St^-am " (Sir Vincent L. Raven,
K.B.E.). Among many visits which have been arranged are
several to power stations and electrical works. On June 29th
Sir Alexander B. W. Kennedy, F.E.S., will exhibit lantern

hhdes reproduced from photographs taken by him of the war
area in i'Vance and I'lauders.

Royal Society of Arts.—The Albert Medal of the Society
fur 1921 has been awarded by the Council to Prof. John
.\mbro.se Fleming, M..\., D.Sc, F.R.S., in recognition of his

many valuable contributions to electrical science and its appli-

cations, and especially of his original invention of the ther>-

mionic valve, now so largely employed in wireless telegraphy

and for other purjioses.

American Institute of Electrical Engineers.—At the annual
meeting on May 20th, Dr. \V. McClellan was elected president

for the ensuing vear. The vice-presidents were Messrs. V\'. A.

Hall, N. W. Stoier. W. A. Del Mar, C. G. Adsit, J> C. Parker.

F. W. Springer. Ti. W. Eales, li. Sibley. O. B. Coldwell, and
P. K. Ewart. The managers were Messrs. A. G. Pierce, R. B.

Williamson, and 11. A. Pratt.

OUR PERSONAL COLUMN.
Th^ Editors inrite electrical engineen, wlmther coriMcted with th»

technical or tlte commercial side of t/te profession and industry,

also electric tramway and railway officials, to keep readers of tlte

Kleotkical Rbvibw posted as to their moremeiUs.

Stockton-on-Tees Town Council has appointed Mr. S. G.
Marston, of Sunderland, as general works manager at the

Electricity Works at a salary of £650 lier annum.
Upon resigning his position with the Ascot and District Gas

and Electricity Co., Mr. E. J. PI. Bluett, electrical engineer
to the company, has been presented with a silver tea set and
tray by the directors, and a malacca horn walking stick, suit-

ably engraved, by the stafl'. Mr. Bluett resigned his positioii

at the end of May in order to enter into partnership with Mr.
A. T Archer in the purchase of the Sunningdale business of

Messrs. John Drake & Co., electrical engineers and iron-

mongers.
Mr. F. H. Howell has been appointed London representa-

tive of the electrical cooking and heating department of the
Falkirk Iron Co., Ltd., at Craven House, Kmgsway.
W.O.I. For over 15 years Mr. Howell has been on the staff as
district and showroom manager for the County of London
Electric Supply Co., Ltd., but this included a period of nearly
five years in the R.F.A. He has specialised in electric cooking
apparatus from a practical as well as selling point of view, and
has recently spent several weeks at the Falkirk Iron Works,
where " Falco " appliances are designed and manufactured.
Mr. Charles H. Gasson, late of the Electrical Engineering &

Equipment Co., Ltd.. has now taken up the position of sale*

manager to Messrs. Hamilton & Liddaman, 12, Charing Cross
Road. London, W.0.2,
Mr. Harold E. Webb, A.M.I.E.E.. who has a long connec-

tion with Messrs. Bruce Peebles & Co., Ltd., has been ap-

pointed their London manager.
Mr. Jas. Bastun has been appointed London representative

to the Cantie Switch Co.. Ltd., of Nottingham.
It is announced that Mr. W'rNSTON Churchill has accepted

the chairmanship of the Imperial Communications Committee.

Will.—The late Dr. W. J. I. Brdce, who died a victim to

X-ray injuries, left £6,936.

NEW COMPANIES REQISTERED.

Minirisk Co., Ltd. (175,135).—Private company. Regis-
tered June 9th. Capital, fl,500 in tl shares. To carry on the busineij q(

lock makers, manufacturers of electrical and other fittings, construction«l

and electrical engineers, &:c., and to adopt an agreement with J. B. Boland
and H. V. Barlow. The permanent directors are: J B. Boland, 33, Sandi-
leigh Avenue. "Withington, Manchester; W. S. Mockett, The Orchard, St.

Peters, Broadstairs, Kent. Qualification of permanent directors, 200 ordinary

shares ; of ordinary directors, 100 shares. Remuneration (except managing
director, if anv) as fixed by the company. Secretary ; W. S. Mockett. Re-

gistered office:' 47, Victoria' Street, S.W.

H. G. Osborn, Ltd. (175,127).—Private companv. Regis-
tered June 9lh. Cipital, £1,000 in £1 shares. To carry on the business of

electrical and mechanical engineers, manufacturers of and dealers in electrical

accessories and mechanical novelties, electrical, magnetic, telegi^phic, tele-

phonic, and other appliances, &c., and to adopt an agreement with H. G. M.
Osborn. The first directors are : H. G. M. Osborn (managing director),

" Westfa," Princes Park Avenue, Colder 's Green. N.W. 11; Mrs. Amy
Osborn, "Westfa," Princes Park .Avenue, Golder's Green, N.W. 11. Regi»-

tered oflice : 9, Rathbone Place, Oxford Street, \V. ].

Waverley Glass Works, Ltd. (11,748).—Private company.
Registered in Edinburgh June 3rd. Capital, £5,000 in £1 shares. To carry

on the business of glass manufacturers, blowers, workers, and pressers.

decorators, cutters,' engravers, and etchers, electricians. &c. The subscriber!

(each with one share) are : R. Dalzeil. 2, Dalzeil Place, Edinburgh, glaM

manufacturer; G. F. Walker, 10, Lochside Street, Crossmvloof. Glasgow.

The first directors are not named. Solicitors: Mackay & Mcintosh, 124, St.

X'incent Street, Glasgow.

Victoria Electrical (Manchester), Ltd. (175,145).—Private
companv. Registered June 9lh. Capital, £6.000 in £1 shares. To take over

the business of an electrical engineer and contr:ictor. S:c., carried on by

J. R. Reel as the " Victoria Electrical Co.." in London. .Manchestej", and

elsevvhere. Thi- permanent directors are : R. Hodgkinson (managing directorl,

43, Welbeck Road, Heaton, Bolton; J. R. Marsh, St. Kilda, 1, Lathom Road,

Southport; J R. Reef (managing director). 59, Camp Street, Broughlon,

Manchester. Qualification. £50. Secretary : J. R, Marsh. Regiiterid offic«

:

17. Berry Street, Buxton Streel, London Road, Mtncheitcr,
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Tecs Power Station Co., Ltd.—Satisfaction to th« oxtent
of eil;m on various dates from February 3rd to March 7th, 1921, of trust

deed dated Ma/ 7th, 1918, securing £60U,000.

Hill Bros. (Magnetos), Ltd.—Particulars of ^15,000 de-
bentures authorised June 1st. 1921; whole amount issued; charged on the

company's undertaking and property, present and future, including uncalled
capital lif any).

Webb's Crystal Glass Co., Ltd.—Mortgage on Dennis
Park Glass Works. Stourbridge; Medway Glass Works. Queenborough, Kent;
and Koyal Castle Glass Works, Hatton, Tutbury. Derbyshire, dated June
Ist.^y^l, to secure all moneys due or to become due from company to

LloySs Bank not exceeding £25,000.

W. J. Furse & Co., Ltd. (121,420).—Return dated May
13th, 1921. Capital. 435,000 in *1 shares (9,000 cumulative preference and
36,000 ordinary), 9,000 cumulative preference and 21,029 ordinary share* taken
up, «10,735 paid. *19,294 considered a« paid. Mortgages and charges ; f3,000.

Northallerton Electric Light & Power Co., Ltd. (59,301).—
Return dated March 9th, 1921. Capital, £6,500 in 2,900 preference shares
of £1 each and 12,000 ordinary shares of Os. each, 1.151 preference and 4,921

ordinary shares taken up, £2,627 6s. paid. Mortgages and charges : £3,900.

Foster Construction Co., Ltd.—Satisfaction in full on
May 6th, 1921, of mortgages dated May 16th and August 9th, 1918, securing
II moneys then due or to become due from company to bankers. Mortgage
on certain properties at High Street, Plaistuw, dated May 7th. 1921, to

aecure all moneys due or to become due from company to London Joint City

• nd Midland Bank, Ltd.. also registered.

Northampton Electric Light & Power Co., Ltd.—Issues
on May 10th of £4*0, on May 23rd of £1,400, and on May 25th, 1921, of

£100 second debenture stock, parts of a series already registered.

Aladdin Renew Electric Lamp Corporation, Ltd.—Issues
on May 12th and 20lh, 1921, ol £2.000 debentures, part of series already
registered.

Woods-Gilbert Rail Remodelling Co.. Ltd.—Debenture,
charged on the company's undertaking and property, present and future,

including uncalled capital, dated May 18th, 1921. to secure all moneys dus
or to become due from company to Barclays Bank, Ltd.

CITY NOTES.

The annual general meeting was held on

Electric June 9th at Winchester House. B.C.. Mr.

Construction Philip E. Beachcroft presiding. The chair-

Co., Ltd. man expressed the diiectora' pleasure that

they were able to submit accounts which

•urpassed those of any previous period. The gross profit on
manufacturing and contracting for the year under review

showed an increase of f44,50'2. The credit side of the profit

and loss account amounted to f169,977. being ^641,118 greater

than last year. The expenditure aggregated £86,867, being

an increase of £24,177. The net profit for 1920-21 was £83.110.

an increase of £16,941. It might seem that they had boen

ultoa' cautious in not distributing a greater bonus than 2i per
cent. The question, however, had had their most careful con-
sideration, and if times had been normal they would not
have hesitated to increase the bonus, but having regard to the

prevaihng financial and industrial conditions they came to

the conclusion that the best interests of the shareholders

would be served by making no increase in the distribution.

With regard to the balance sheet, stock in trade and work in

progress showed an increase of £77,673. It was intended
by the Finance Bill, 1921, to grant relief in respect of losi

on trading stocks, and although their liability for E.P.D.
terminated on March 31st last, they would be entitled to

reclaim within certain time limits any loss which might be
incurred on stock in hand on that date. Investments showed
a reduction of £36,749. This was caused by realisations

necessary to finance the larger volume of stock at higher
prices, and to complete the important works extensions de-

scribed last year. On the other hand, cash at bankers was
£23,387 greater. On the other side of the account creditors

and credit balances were £21,919 greater, but that wat ac-

counted for by taxation, their actual trade liabilities being
less than a year ago. When they considered the financial

stringency \\hich had prevailed necessitating issues of capital

by many concerns on very onerous terms, they had every
reason to congratulate themselves on the strength of their

financial position. If their recommendation was adopted, the
genera 1,reserve iund would stand at £120.000, and he need not
point out that the liberal (X)ntributions to that fimd in the
past had largely contributed to the comparative ease with
which they had encountered the trying conditions of the
past two years. Regarding the outlook for the new financial

year, the statement in the report that recently orders had
been dtfiScult to obtain would not have caused surprise, as
the industrial conditions throughout the country, in conse-
quence of the coal dispute, were deplorable. He did not
consider that this dispute was altogether to be laid at thp
door of the miners, and be thought that had the coalowners
and nuners been left to themselTes to settle their own differ-

ences without the intervention of the Govenuoent, the matter
would have been settled sooner. As it was. about 3.000,000
(of whom over i,(X)0,tX)U were miners) were now unemployed,
and their ranks were being iutaeased daily, and unless a
speedy peace was attained there was grave risk that many
industries in the country, aa well as the mines themselves,
would to a great extent be irremeiiiably destroyed. Coal had
been regarded as the life blood of industry, but the present
stoppage of supply had to some extent found its remedy m
the use of alternative heating agents. The rmne leaders should
take cognisance of that fact, and the miners themselves reaUse
that it was more than possible that then' som'oe of employ-
ment was endangered by the use of oil gases for many, if

not all, industrial purposes. Even if the coal dispute were
settled there could be no immediate recovery because manu-
factmers of pig ii'on, steel, and other staple articles of con-
sumption would be reluctant to resume operations until they
were satisfied that they could produce at prices which would
compete with foreign manufacturers. Before the country
could recapture its export business or meet foreign competi-
tion in the home markets lower costs of production were
essential, and those could only be brought about by a lower
standard of wages and salaries and a lower margin of profit,

and by increased output. British taxes, compared with those
of other competing countries, were absolutely crushing. They
were three times heavier than French ones, and sis or seven
times those of Germany, and about four times heavier than
those of the United States. In the electrical industry the
number of inquuies for plant and apparatus indicated that
there was a large amount of work waitng to be done, but
buyers would not place their orders in the expectation that
prices would fall. The result was that new business for the
moment was very unsatisfactory, but many factories were em-
ployed on orders which were placed several months ago. The
chairman finally referred to the death of Sir James Pender.

The directors' report for the year ended
United Electric March, 19'21, states that the gross receipts

Tramways of of the tramway system for the year ended
Montevideo, Ltd. October, 19'20, were at an exchange of $4.7

to the £, £516,130, an increase of £72,486.

Unfortunately operating expenses also showed a continuing

increase, mainly due to higher wages and taxation, and were
larger durmg the year by £52,4S3, leavmg a net increase of

£19,953, but remittances had been afi'ected by the fall in

exchange. The passengers carried numbered 63,220,875, an in-

crease of 8,336,956. The car miles run were 8,830,112, an in-

crease of 1,073,478. Fifteen motor cars and 14 trailer cars have
been ordered, and four new cars are being constructed in the
company's workshops in Montevideo. This rolling stock should
be ready before the end of the year. After providing for

administrative expenses and charging £46,539 for debenture
interest, the credit balance is £74,9()7. plus £7.032 brought
forward. £5.961 has been put to debenture stock redemption,
£2.500 redemption of preference and ordinary capital, £30,000
to renewals and contingencies. An interim dividend at the

rate of 6 per cent, per annum, less tax, has been declared on
the cumulative preference shares, and a final dividend of like

amount has been recommended. It is proposed to pay 4 per
cent., less tax, on the ordinary shares for the year, and to

carry forward £8.477.

The report for 1920 shows a balance to

Callender's the credit of profit and loss account of

Cable and £1S2,920. Debenture interest absorbs

Construction £13,500, preference dividend £41,000, de-

Co., Ltd. preciation of buildings, plant, and machi-

nery £30,000, depreciation of office furni-

ture £500. The balance brought forward was £105,803, and the
available balance is £203,7'iS ; 15 per cent, (less tax) on the
ordinary shares requiies £75,000, there is put to reserve for

corporation profits tax £7,500, the balance of the new issue

expenses £13,1'22 is written off, and £10S.101 is carried for-

ward. During the year covered by the accounts the volume
of business increased considerably, and, in spite of enhanced
costs of materials and labour and many difficulties in manu-
facturing, the sum available as profit on the 12 months' opera-
tions is in excess of that of any previous year. In June last,

new capital was raised to meet the expansion of the com-
piiny's business and also the outlay on the new buildings and
plant at Erith. This new capital was available only in the
latter part of the year, and. consequently, the full benefit

therefrom was not experienced during the period now under
review. So as to bring the capital of the company more into

line with other industrial undertakings, the £5 shares, both
preference and ordinary, were, in May, 19'20. subdivided into

five shares of £1 each, and it is believed that this will be of

advantage to the shai^olders. The relations between the
company and its employes have been excellent. A satisfac-

tory arrangement has recently been completed on a sliding

scale basis with the workpeople at Erith and Jjeigh. and it is

confidently anticipated that this will prevent labour disputes

in the future. Tt is to be regretted that considerable difficulty

has lately been experienced owing to the miners' strike, which
rendered it impossible to obtain fresh Buppliep of fuel. The
cost of production, owing to higher WBges and shorter working
hours, and heavier costs generally, baa rendered it dilBcuIt
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The French
Electrical

Industry.

to compete in several foreign and oversells markets. It is

hoped, however, that the lessened priccb ol raw luaterials
now (.-urrent and the reteut arrangement with leyard to labour
vvill enable the company to restore its foreign trade connec-
tions to their former importance. The new workshops re-
ferred to in last year's report have now been completed, and
the manufacture of e.h.t. cables for aO.OOU volt« and upvvarJs
is proceeding satisfactorily. Important orders have already
been received for such cables. The reorganisation ot the
Picardy works for the manufacture of telephone cables has
also been completed, and largo contracts have been secured.
The Anchor Cable Co.. Ltd., has had a busy year, and has
secured satisfactory profits.

Information concerning the electrical in-
dustry in irance is contained in the annual
report of the Compaguie I'raucaise pour
I'Kxploitation des Procedes Thumson-llous-
tou for the past year. The report mentionsm the first place that the electrical industry is one of those

which have suflered the least from the economic crisis follow-
ing the w-ar. On the whole the production of plant of small
capacity has considerably diminished for the time being, but
on the other hand, the manufacture of equipment of large
size has not slackened. The equipment of waterfalls and
the construction of large generating stations are being con-
tinued, and the railway companies are now proceeding with
the electrification of an important part of their networks. The
company has so largely profited from this privileged situation
that the total value of its orders in 1920 exceeded by SO per
cent, that of the orders for the preceding year. Coming to
consider the company's own manufacturing works, the report
states that these have been speciahsed as follows : Jarville for
small alternating current motors, Keuilly for email con-
tinuous current motors, Vaugirard and Lecourbe fur heavy
plant, Suresnes for large apparatus, and Colombes for
insulating materials. To these has now to be added the great
new works at Saint-Ouen. where a year ago the land resembled
a vast racecourse, but is at present occupied by extensive
buildings. Operations at this works are aheady proceeding.
the production comprising machines of very large sizes and
very high voltage. The Lesquin works, which was destroyed
during the war, is being actively reconstructed, and will be
provided with a foundry for cast iron, a steel foundry, and a
large shop for small electrical apparatus.
The report proceeds to refer to telephony, and mentions in

this connection that the company has entered into close rela-
tions with the Western Electric Co. of New York, whose
importance in telephony is equal to that of the General Elec-
tric Co. in the general domain of electricity. The initial agree-
ments which have been reached are so essential that the French
company expects to find in this new association a reinforce-
ment of the important facilities at its disposal to ensure the
development of telephony in France. On the other hand, the
relations of the company with the General Electric Co. are
constantly developing and becoming more intimate. As to
the question of railway conversion in detail, the report states
that the discussions with the Orleans Railway Co, aiming at
the electrification of the line from Paris to Orleans have re-
sulted in the beginning of operations. Other negotiations have
been made with various firms, and the company has
formed, with the co-operation of Schneider & Co. and the
.\teliers de Constructions Electriques du Nord et de I'Est, the
Society d'Etudes pour I'Electrification des Chemins de' Fer
in order to prepare for the three participants the submission
of schemes to the railway companies and ensure the joint use
of their powers in carrying out the work. As was mentioned
in a previous issue, the dividend for 1920 is at the rate of
40.70 fr. net for registered shares and 37.80 fr. for bearer
shares.

The report of the company for 1920
General Electric shows that the value of the orders received
Co. (U.S.A.). was $318,470,438, as compared with

$237,623,932 ior 1919. At the close of the
year the amount of orders unfilled was $111,778,000. as com-
pared with $98,880,000 at the end of 1919, The unprece-
dented amount of orders received by the company during the
first seven months of 1920, plus the unfilled orders at the
begmniDg of the year, resulted in most urgent efforts in a
difficult situation to add to the manufacturing facilities. The
expenditure for additional land, buildings, machinery and
equipment during 1920 was $.31,300,496; as a further addition
to the manufactm-ing capacity of the plants, certain factories
with a floor space of 1.76.8.000 sq, ft. have been leased, with
options to purchase. The total factorv floor space has been
increased from 20,681,000 sq, ft, in 1919 to 24.-501,000 sq. ft,
in 1920. The amount of sales billed was $27.5.758 487 an
Increase of $45,778,504 over 1919. Tlie net result was'a profit
of $26,460,057, plus income from other sources $8,960 558
less interest and discount on debapfures $1,969 HI and
mt«rest on notes payable $2,319.216^ leaving available for
excess profits tax and dividend $31.1.32.2.87. Excess profits
tax estimated at $9,000,000. dividends $10,656,222 leaving a
surplus for the year of $11,476,065, At a special meeting of
ttie stockholders held in March. 1920. authority was given to

r'^2i"?A/S%^P'*''' ^^'^^ °^ *^® companv from $125,000,000
to $1(.5.0(K).000. Dunng the year the directors authorised the
issue of two special series of 1919 and 1920 debentures knownM employes investment bonds to b« sold to employ^B on the

Richardsons,
Westgarth and

Co., Ltd.

instalment plan by deductions from wages. To these two
issues subscriptions have been received from about 12,000
employes totalling $l,031,b00. These debentures bear in-
terest at the rate of 7 per cent, per annum. In Kovember,
J'J20. the directors offered to the employes the privilege ot sub-
hcnbiug for from one to ten shares ol the company s capital
stuck, payments to be made on the instalment plan by deduc-
tiuns from wages. The subscription price waa $136 per share,
and as stated in the circular offering the stock, there will
be a credit amounting to $20 per share against the subscrip-
tion price which will represent a net return substantially the
same as that which would be enjoyed by anyone purchasing
stock on an instalment plan, paying mterest on deferred
instalments and receiving cash and stock dividends. The
result of this offering was that 30,747, or 36 per cent, of all

the employes on the pay roll subscribed for an amount Con-
siderably larger than the 60,000 shares offered. In the year
1920 the dividends declared were as follows : Cash dividends
8 per cent., $10,651,306. Stock dividends 4 per cent.,
$5,437,700. Cash dividends on International Co. preferred
stock held by employiis $4,916. Total. $16,093,92-2. It ia

proposed commencing January 1st, 1921. to separate the
balance sheets and financial statements of the General Elec-
tric Co. (U.S.A.) and the International General Electric Co.
in order more satisfactorily to show the assets, liabilities, and
operations of each company.

The accounts for 1920 show a profit after
providing for estimated liabilities to the
Government of £1.55,635, plus £48,842
brought forward, less two years' pre-

ference dividend paid in June, 1920,
£42.000; total £162.477. Interest on the 4i per cent,
debenture stock absorbs £15,750, one year's preference
dividend £21,00(_i. and the directors propose making the
following allocations : Directors' fees £1,700, depreciation
for 1920, £4o,UU0; portion of capital expenditure m
1920 written off £25.000, leaving £54,027. T"he directors
propose to pay out of balance two years' dividends on prefer-
ence shares in addition to one year's dividend paid in December
last as above. Preference dividend will then have been paid
up to .\pril 30th. 1919. In consequence of inabihty to obtain
coal, the works are practically closed down. Many contracts
remain to be completed, but it will be difficult to get further
orders until the cost of production has been considerably re-

duced in regard to both materials and wages.

The Societe d'Electro-Chimie de Bozel
French intends to pay a dividend at the rate of

Companies. 22 fr. per share for 1920. as in the preced-
ing year, the net profits having been

1,036,000 fr, and 762,(XX) fr. in the tw-o years respectively.

The Compagnie d'Electro-chimie ct d'Elcctro-iletalliirgie pro-

poses to pay out of net profits of 3,700.000 fr. a dividend at

the rate of 40. .50 fr. net per share, being the same rate as

in 1919, when the net profits were 3.591,000 fr.

The Compagnie d'Electro-Mccanique, after writing off

3,576.000 fr, for depreciation, reports net profits of 3.528,000 fr,

for 1920, as against 2,318,000 fr, in 1919, The dividend is to

be at the rate of 40 fr. per share, as in the previous year.

The Societe L'Appareillage Elcctrique Industriel Petrier,

Tissot (C Raiibaud^ of Lyons, makers of low and high-pressure
apparatus, report net profits of 5-33,000 fr. for 1920, and a

dividend of 86 fr. gross per ordinary share. The company
expects to be able to remove to its new works in the course
of the present year.

Alldays & Onions, Ltd.—Profit on the year's working
£7.111. which has been allocated together with the reserves

appearing in the last balance sheet to the purposes of meeting
depreciation and writing off. It has been found during the

past year that the financial condition of the country rendered
it advisable to postpone the raising of additional capital until

a more favourable opportunity presents itself.

Rees Roturbo Manufacturing Co., Ltd.^—Dividend of 8i
per cent., less tax, on preference for the year 1915, and for

nine months ended September 30th, 1916, £5,000 to deprecia-

tion reserve, £4,600 to general reserve £5,000 to a taxation

reserve, £4,523 for maintenance of buUdings, plant, &c., carry-

ing forward £6.727.

Howard & Bullough, Ltd.—Final dividend on the ordinary
shares, making 10 per cent, for the year, transferring to

dividend reserve £40.000, carrying forward £50.956.

Manila Electric Railroad & Lighting Corporation.—Divi-

dend of li per cent, for the quarter ending June 30th on the

common capital stock.

American Telephone & Telegraph Co.—Dividend of 2i per

cent., less tax, for the quarter.

Canary Islands.—The report of the SocidtS de I'Elec-

tricite de T.as Palmas for the last financial year shows a loss

of 1.139.2.59 fr.

Belgium ^The report of the Soci^t-^ d'Electricit^ et de

Mecanique (Proc^d^s Thomson-Houston et Carels), of Ghent,
for the last financial year shows a profit of 2,722,651 fr.

'Waygood-Otis, Ltd.

—

Dividend of 9 per cent, on the or'di-

nary shares, carrying forward je27,9W.
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stock Exchange Notices.—Application has been made to

the Committee to allow the following to be officially quoted :
—

Metropolitan Electric Supply Co.—£500.000 7i per cent, ex-
tension debenture stock.

Dealings in the following have been specially allowed by
the Committee under Temporary Regulation 4 (3) :

—
General Electric Co.—£3. .500,000 7 per cent, mortgage de-

benture stock, issued at 92^ per cent., £1.5 paid and fully paid
(varying interest payments), after issue of allotment letters.

Eastern Extension Australasia and China Telegraph Co.—
92.794 shares of f'lO each, fully paid. Nos. 300,001 to 890,629
and 397,836 to 400,000.

Kaministiquia Power Co.—2,000 shares of $100 each, fully
paid, of capital stock; $372,000 thirty-year five per cent, gold
bonds, Nos. 876 to 1.000 of $1,000 each: Nos. 1,.304 to 1,433.
1.534 to 1,564, 1,569 to 1,584, 1,586 to 1.720, 1,791 to 1,818, and
1,847 to 2,000, of $500 each.
Siemens Bros. & Co.—30<l,000 10 per cent, cumulative prefer-

ence shares of £1 each, fully paid, Nos. 1 to 300,000.

The undermentioned have been ordered to be officially

quoted :
—

Eastern Extension, Australasia & China Telegraph Co.—
92,794 shares of £10 each, fully paid, Nos. 300,001 to 390,629
and 397,836 to 400,000.

Kaministiquia Power Co.—2,000 shares of $100 each, fully
paid, of capital stock

; $372,000 30-vear 5 iier cent, gold bonds.
Nos. 876 to 1,000, of $1,000 each; Nos. 1.304 to 1,433. 1.534
to 1.564, 1,569 to 1,584, 1,586 to 1,720, 1,791 to 1.818, and
1,847 to 2.000. of $500 each.

.British Electric Traction Co., Ltd.—Dividend of 4 per
cent, on the ordinary stock' for the vear. carrying forward
£177,318.

Electric & General Investment Co., Ltd Dividend at tlie

rate of 6 per cent, per annum (3s. per share), less tax, on pre-
ference shares for the six months ending June 30th.

New Issues.

—

Johnson, d Phillips, Ltd.—The British,
Foreign & Colonial Corporation. Ltd,, is inviting applications
for £350,000 8 per cent, first mortgage debenture stock at 96
per cent., repayable at par by means of a cumulative sinking
fund commencing in 1922 by twenty-three equal annual draw-
ings, the first of which is to be made in 1923 and the last in
1945. The hst closes to-morrow, the ISth.

Ruston & Hornsby, Ltd.—Profit for the year ended March
31st. 1921, £108,682, less depreciation £53,002, interest on
debentures £25,500. leaving £.30.180, plus £37,240 brought
forward, making £67.420. Dividends on preference shares
absorb £23,.50O. leaving £43,920. The directors have decided,
owing to the stagnation of trade, that it is desirable to con-
serve the resources of the company and regret they do not
recommend the payment of a dividend on the ordinary shares
for the past year. The balance £43,920 is carried forward.

Kidderminster & District Electric Lighting & Traction Co.,
Ltd.—Net receipts for 1920 of lightinc; undertaking, includ-
ing payments under guarantee by Shropshire, Worcestershire
and Staffordshire Electric Power Co. ...were £5,304. plus £46
brought forward. After deducting administration and general
expenses, and interest on temporary loans, the balance is

£2,710. Dividend on cumulative preference shares absorbs
£1.500. Dividend of 2^ per cent, on the ordinary for 1920,
carrying forward £35.

Penarth Electric Lighting Co., Ltd.—The report for the
year ended December 31st last shows total revenue £14.990.
working expenses £8,549, balance £6,440. To renewals £2,4.50.

7i per cent, dividend on the ordinary shares, carrying forward
£2,331.

Hungary.—The report of the Ganz Electrical Co., Buda-
pest, for the last financial year shows a profit of no less than
5,522,262 crowns, as compared with only 1,.553,1S2 crowns in

1919. The dividend is being increased from 5 per cent, to
12 per cent.

Eastern Telegraph Co., Ltd.—Dividend at the rate of 3|
per cent, per annum, less tax, on the preference stock for

the June quarter, and an interim dividend of 2J per cent.

on the ordinary stock, free of tax.

Madras Electric Supply Corporation, Ltd.—Dividend of
8 per cent., less tax, on ordinary shares for the year. £15.000
to general reserve, £1,000 to employes' gratuity fund, carrying
forward £9,620, subject to excess profits duty (if any).

Merthyr Electric Traction & Lighting Co., Ltd.— Divi-
dend at the rate of 6 per cent, per annum on the ordinary
shares, to reserve £1,200, to renewals £5.000; carried forward
£1.429.

Globe Telegraph & Trust Co., Ltd.—Further dividend of
3s. per share, le.ss tax, on the preference shares, and 5s. per
share net on the ordinary shares.

James Keith & Blackman Co., Ltd.—Dividend on ordinary
shares for year ended March, 1921, at the rate of 15 per cent.
per annum, free of tax. To reserve £13,000, forward £18,272.

Mackay Companies.—Quarterly dividend of IJ per cent.,
leu tax, on common stock.

STOCKS AND SHARES.

Tuesday Evening.
More interest is taken, in the Stock Exchange markets thi»
week, in cricket than in stocks ami shares. Husmess«in the
latter is exceedmgly quiet. In spite of the reluctance shown
by the public to take a hand in the markets, there is still
a brisk demand for underwriting of any good issue which
comes along. The underwriters of the General Electric Com-
pany's 3J milhou pounds' 7 per cent, debenture stock were
left with 43 per cent, of theii- obligations. In a couple of days
It was assumed that many of the weaker underwriters had
cleared out of their holdings, at prices ranging from 4i dis-
count to about a point more. As soon as the air cleared of
the underwriting stags, the price promptly improved to 3 dis-
count, and, with the prospect of money becommg cheaper, this
stock will probably advance to its issue price of 93. At 90 it
may be deemed a cheap investment.
Another newcomer to the markets this week is the 10 per

cent, preference share of the Siemens Company. The shares
were given away to the holders of the ordinary in the propor-
tion ot one preference for five ordinary held. The new prefer-
ence shares began at 20s. 6d.-21s. 6d. Considering that the
company is paying 10 per cent, free of tax on its ordmary
shares, these 10 per cent, preference shares at anything like
21s. 6d. certainly look cheap, offering a return of 94 per cent,
on the money. As soon as the Siemens' holders who wish Uj
take their profit have divested themselves of their preferences,
the quotation will stand a good chance of improvement. As
already mentioned, the North Metropolitan Electric and the
Pernambuco Tramways both have new issues in immediate
contemplation.
Activity in Underground Electric Railways stocks and shares

has somewhat subsided as compared with that which ruled a
week ago. Nevertheless, prices continue firm, and London
Electric Railways shares have come into some little favour on
the basis of 65s. The bulk of the shares are owned by the
Underground Electric Railways of London, and there is not
much floatmg supply in the Stock Exchange market. Last
year's dividend was IJ per cent., i.e., 2s. 3d. per share on the
£10 fully-paid share. Thus they offer a small return on money
invested, which is more than the Underground Electric £10
shares themselves do, although the two stand at nearly the
same prices. There is. however, more market in the latter
than in the former, and this, of course, accounts for something
in the matter of market quotation. The interest in the various
traction issues has quieted down again, and there is not much
change in London & Suburban Traction at 7s. 6d., nor in the
ordinary at 2s. 6d. The company's 4i per cent, first mortgage
debenture stock changed hands last week at 44i, but the 5 per
cent. " A " debenture stock, which is now quoted 68, has not
been negotiated in the Stock Exchange since last August,
when a buyer paid 61.

British Electric Traction ordinary is a little better at 35i.
The 6 per cent, participating preference is quoted at 59. the
5 per cent, debenture at 68, and the 4i pci- cent, second deben-
ture stock at 51. The company's report, out this week, shows
that the net profit has risen £12,000 to £135,000. The usual
dividend of 4 per cent, is paid, and the carry-forward is in-
creased by £20,000 to £177,(300. The B.E.T. has sold its
£190,000 War Loan, substituting shares, inter aha, in Brush
Electrical. Electric & General Investment, and Transport
Power & Finance. Besides these, the list of investments
receives an addition in the shape of about £71,000 in StoU
Picture Productions. It would be useful, as well as interest-
ing, if the chairman at the forthcoming meeting were to say
what the company's investments are worth at the current
quotations, the report itself aff'ording no information on this
head.
Marconi shares have developed weakness, owing to a fair

number of shares having been sold by people who had bought
them earlier iu the year, and who are disappointed at the delay
in the settlement between the Government and the company.
The price has dropped to 2J, and the preference are down to
the same level. Marconi Marines have fallen to 25s. As we
pointed out recently, there is very little doing in the Marconi
market nowadays, and, with speculation all but dead, prices
yield easily to a little selling pressure.

The only change in the list of home electricity companies is

a rise to 5J in Westminsters. The manufacturing group is

almost equally quiet. General Electric preference drooped to
17s., the 6i per cents, and the 7i per cents, both standing at
the same level. Henley's are 1/16 down at If. Edison-Swan
first preference gave way to 17s. A sensational fall—in price
at all events—in City Services shares lowered the quotation
80 points to 200. the preferred at .57i being about 10 points
down. This slump came about on the notification that the
company would in future pay its Common share dividends in
stock instead of cash, Newcastle-on-Tyne 7 per cent, prefer-
ence shares are better at 19s. 6d.

Anglo-American Telegraph deferred has risen 2 points to 83i.
Great Northerns are lower at 2.5J. United River Plate Tele-
phones eased off to 6, and West India & Panama are lower at
10s. -

The Government of Mexico has noted that it intends to re
sume payment of interest on its foreign debt on July lit.

This brought abont a rise in Mexican Government bonds, hot
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did uot affect prices in the Utility market. Mexico 'IVara-

\vay-5 lirsts are better at 5'2}, but Mexican Light lirsts at 7-li

show a dollar fall. Brazil Tractions are IJ down at '3ii. Anglo-

Ai'gentine Tramways continue to improve. British Columbia
stocks are steady. There has been some demand for the

4i per cent. Vancouver de|;cuture, uitb(nit. however, lindiuj,'

any response, sellers refusing to part with their holdings.

Although rubber is still about 8Jd. per lb., the market in the

Stock Exchange is slightly bett-cr, owing to the fact of the

deliveries of the produce once more being in excess of the land-

ings. Engineering shares are quietly hrm, with Babcock &
Wilcox 1/16 up at 23. It is taken for granted that there will

be a resumption of work in the coal trade next week. With
business as quiet in the Stock Exchange as it is at the present

time, men are inclined to ask whether this eagerly-anticipated

resumption will have any noticeable effect after all in

strengthening prices throughout the markets.
In our lists of quotations we have brought the dividend-

payments up to date, as far as possible. The varying times at

which different companies close their books render it impos-
sible to adopt a strictly uniform plan. The Edison-Swan Com-
pany, to take one example, paid its last dividend in November.
1919, when the distribution for that year was 10 per cent.

The India Rubber Company paid 6d. a jear ago, and nothing
since. The .\nglo-Ai'gentine Tramways is clearing off on its

second preference shares. Marconi shareholders received Is.

last December, and 8s. in the previous half year, when the
capital was much less. The instances are quoted to give an
idea of the difficulty which confronts the effort to do the work
accurately. They may serve to recall the entreaty, " Don't
shoot the man at the piano, because he's doing his best."

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electricity Companies.

Dividend Price
^ V Jane 14, Yield,
1919. 1930. 1921. Rise or fall. p.o.

Brompton Ordinar; 13 la 6 — £10
Charing Cross Ordinary .... 7 8 8i — 10 6 6

do, do. do. 4iPref... 4i 4) 8 — 7 10 6

Chelsea 4 6 8} — 948
City of London 18 14 l.^ — 11 16

do. do. 6per cent. Pref... 6 6 17/- — 7 13
County of London 8 8 8J — 9 17

do. do. 6per cent, Pref,.. 6 8 81 — 7 7 8
Kensington Ordinary .... 7 9 4i — 10 18 3
London Electric H ^ 1 — 7 10

do. do, 6 per cent, Pref...66 2| — 10 18 3
Metropolitan 6 7 SJ — 1000

do. 4* per cent. Pref. .. 4i 4J aj| — 7 18 3

St. James' and Pall Mall . . .. 12 13 6 — 10
South London 6 7 Si — 9 3 10
Bouth Metropolitan Pref 7 7 16/9 — 8 17 10
Westminster Ordinary .... 10 10 6i — 9 10 6

Telegraphs and Telephones.
Anglo-Am. Tel. Pref 6 6 88J +2 7 .1 S)

do, Def 1) li 17* — 8 11 6
Chile Telephone 6 6 5i — 668
CubaSub. Ord 7 7 7j — 9 6 8
Eastern Extension 10 10 16S — 6 8 3
Eastern Tel, Ord 10 10 167i — 5 19 6
Globe Tel, and T, Ord 10 10 16S — 8 4

do. do, Pref 6 6 9i — 6 9 9
Great Northern Tel 22 24 26S — S 8 11 6
Indo-European ID 10 85 — 7 3 10
Marconi 25 26 2J — rs

—
Oriental Telephone Ord 19 12 2j>5 — »6 13
United R. Plate Tel 8 8 6 —

J

6 13 4

West India and Panama . . .. Nil Nil * — Jj Nil.
Western Telegraph 10 10 IBJ — *6 18 5

Home Rails,

Central London Ord, Assented . . 4 4 46) — 8 16 10
Metropolitan IJ li 36$ — 6 17 8

do. District .. .. Nil Nil 20 -H Nil
Underground Electric Ordinary .. Nil Nil 2^ — Nil

do. do. "A" .. Nil Nil 7/6 — Nil
do. do. Income ..4 2 80i -f-l 2 9 4

Foreign Trams. &o,

Anglo-Arg, Trams, First Pref, .. 6i laj 3;,; + ^ 9 15 6
do, do, 2nd Pref. . . Nil 5.J sj — 8 16
do. do, 5% Deb. ..6 5 664 +2 7 15

Braeil Tractions Nil Nil 84i —li Nil
British Columbia Elec. Rly. Pfce. 5 6 66 — 8 18 6

do. do. Preferred 5 6 63* — *8 16
do. do. Deferred 3 8 511 — 'll 17 6
do. do. Deb, . 4i 4i 69i — 7 2 10

Mexico Trams Sper cent. Bonds.. Nil Nil 62J +1 Nil
do, 6per cent. Bonds.. Nil Nil 23* — Nil

Mexican Light Common . . . . Nil Nil llj — Nil
do. Pref Nil Nil isj — Nil
do. Ist Bonds . . . . Nil Nil 744 —1 Nil

Manufacturing Companies.

Babcock & Wilcox 16 16 2g + -^ fi 14 6
British Aluminium Ord 10 10 16/3 — 12 6 2
British Insulated Ord 16 10 lA — 9 12
Callenders 16 15 1* — 10

6iPref 64 64 17/6 - 7 8 7
OromptonOrd 10 10 16/B — 12 6
Edison-Bwan 10 10 11/3 — —

do. do. 5 per cent. Deb. ..66 70 — 7 2 10
Electric Construction . . . . 10 10 17/6 — 11 8 6
English Electric 8 8 12/- — 13 6 8

Do. Pre! 6 6 14/6 - 8 6 6
Gen. Eleo. Pref 64 64 17/- —6d. 7 13

do. Ord 10 10 1,',. — •9 8 3
Henley IB 16 Ig — y',. 10 18 2

do. 44 Pref 44 44 8i — ' 6 18 6
IndlaRubber 10 10 };• — —
Met.-Vickers Pref 8 8 1{| — 8- 16 10
Siemens Ord, 10 ig 23/3 — •8 12
Telegraph Con 90 30 Mi — ^e 17

^OlTldende paid tree ol Income Tax,

MARKET QUOTATIONS.
It should be remembered, in making: use of the figure) appearing
in the foUowing- list, that in 8ome cases the prices are only i;eneral,

and they may vary according to quantities and other oircamstancee.

Tuesday. June 14th.

CHEMICALS, Ac,

A Acid, Oxalic per lb,

a Ammoniac Sal per ton

a Ammonia, Muriate (large crystal) „
a Bisulphide of Carbon . . . . „

a Borax
a Copper Sulphate „

a Potash, Chlorate per lb.

a .. Percblorate . . . . „

a Shellac per owt,

a Sulphur, Sublimed Flowers . . „

a ,. Lump „

a Soda, Chlorate per lb,

a „ Crystals per ton

a Sodium Bichromate, casks .

.

per lb,

METALS, &e.

p Babbitt's Metal Ingots . . per ton

c Brass (rolled metal 2" to 12" basis) per lb.

c ,, Tubes (solid drawn) . . „

c ., Wire, basis . . . . „

c Copper Tubes (solid drawn) . . ,.

c M Bars {beet selected) . . per ton

c „ Sheet
c „ Rod
d „ (Electrolytic) Bars
d .. „ Sheets . . „

d ,, „ Wire Rods.

.

d „ „ H.C, Wire, , per lb,

/ Ebonite Rod
f „ Sheet
n German Silver Wire
A Qutta-percha, fine „

h India-rubber, Para fine

/ Iron Pig (Cleveland Warrants) . . per ton

/ „ Wire, galv. No, 8, P.O. qual.

g Lead, EngUsb Pig
g Mercury per bot.

e Mica (in original cases) small . . per lb.

e „ ,. <t medium.. „

e „ „ ., large ,. „

p Pliosphor Bronze, plain castings,. „

p „ ,, rolled bars and rods „

p „ ,, rolled strip & sheet „
(/ Silicium Bronze Wire .. .. per lb.

r Steel, Magnet, in bars
n Tin, Block (English) . . . . per ton

a „ Wire, Nos. 1 to 16 . . . . per lb.

p White Anti-friction Metals . . per ton

lOd.
£76
£65

£30 10s.

£18
£16

i'2 lot:.

id. inc.

£96 to £300
Hid.

1/13 to IfS

Hid.
1/83
£116
£118
£116
£79
£145
£95
Hid,
8/6
3/-

2/9

14/- to 16/-

lld.
Nom.
£40

£23 DS.

£10 16 to £11
I

IDs, dec,
4d, to 4/. !

5/- to 10/-
I

13/6 to 25/- & up
1/4 to 1/9 !

2/1 to 2/6

2/2 to 2/7

1/4

1/8

£167 to £168 !£6 to £7 dec.
4/-

£78 to £300 I

a Q. Boor & Co.

c Thos. Bolton & Sons, Ltd.

d Frederick Smith & Co.

e F. Wiggins & Sons,

/ India-Rubber, Gutta-Percha and
Telegraph Works Co,, Ltd

Quotations supplied by—
g James & Shakespeare.
b Edward Till & Co,
/ Boiling & Lowe.
/ Richard Johnson & Nephew, Ltd.
n P. Ormiston & Sons.

r W. P. Dennis & Co.

How to Use Oil Fuel.—In a letter to the Maiicheshr

(ruardian, "Practical" gives some hints to those who have

changed, or who contemplate changing, over from coal to oil

burning. With regard to burners, the best is the cheapest ;
if a

cheap burner has already been obtained, do not waste time trying

to improve it ; cut your losses, and buy a good burner—if possible,

one with a spraying effect, to obtain the better flame, and not a

miniature hosepipe. It is most essential that the apparatus should

be provided with propar means for controlling the air, in order to

ensure a proper mixture. If the burners have been fixed to a

battery of boilers, it would be a paying proposition to install a

small compre,saed-air plant, and thus save_ a large quantity of the

steam which is being used as the oil driver.

The oil after passinpr through a filter into the gravitation tank

should be heated to about 160 F. ; a ^m. pipe provided with a

controlling valve will be found efficient for heating it. The oil

should pass into the tank in a steady flow (not emptied direct out

of the barrels), and so maintain an even temperature to ensure a

proper atomisation of the oil when leaving the burner.

After an employer has attended to the above, it is the duty of

the engineer and fireman to display the necessary intelligence and

attention to the plant to obtain the best results. Oil fuel, no

doubt, has come to stay if the oil syndicates will deliver at £3 lOs.

per ton and guarantee constant supplies, if an efficient burner at

a reasonable price is used, and, lastly, if proper attention is given by

the engineer.

The Metric System Adopted In Japan.—The new Weight

and Measure Law, as passed by the Diet, was formally promulgated

recently by the Japanese Government, thus rendering Japan one of

the metric countries. Simultaneously with the promulgation of

the new Law. Director Kitsukawa, of the Weight and Measure

Office, gave out a statement, saying that even when the first weight

and measure law was framed in 1893, Japan waa desirous of

adopting the metric system, but the nation was not ready to accept

it. When the world war started, however, the necefsity of adopt-

ing the metric system was keenly felt, and the Gtovernment Bill

was readily accepted by the Diet.

—

Board of Trade Journal.
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THE FAILURE OF METALS UNDER INTERNAL AND PROLONGED STRAIN.

Thk symposium aud geuernl discussion lieki ou tlie aliove

subject on April 6th at the Institutiou of Mechanical
ilingmeers musi have been unique in the interests represented
thereat. It is understood to have been promoted by the
Faraday Society, but no less than five of the big engineering
societies participated; namely, the Institution of Mechanical
Engineers, the Iron and Steel Institute, the Institute of

Metals, the North-East Coast Institution of Engineers and
Shipbuilders, and the Institution of Engineers and Ship-
builders in Scotland, 'i'he result of this co-operation was
that data were brought forward and light thrown upon the
subject by engineers, metallurgists, physicists, and chemi.sts.

although it must be confessed that the contributions of the
first of these clas.ses, whose intere.st in the subject ought to

be the keene.st of all, were decidedly di.?appointiug. Perhaps
the reason for that was the one unplied in the speech of Mr. L.
Pendred—as a matter of fact, our bridges and other structures

do actually stand, and don't spontaneously fall to pieces like

some of the specimens described or shown. The engineers
should be told that this durability may be more a matter of

good fortune than of skill or knowledge—as a matter of fact,

it isn't even quite true, as contributions to the discussion

bore witness—and seeing that engineers usually employ some
five times as much material as they should (disguised by that
euphemistic phrase " factor of safety ") phy.sicists may reason-
ably retort that the engineer has .still much to learn from
molecular physics. The little note alone presented by Mr.
John Aunott (of Messrs. .1. & G. Weir. Ltd.) was enough to

make the most complacent of users wonder what material
really can be trusted! , Here is a standard phosphor bronze
bar on the market supposed to be as immaculate as Caesar's

wife, and yet which has had so much cold work put into

it for it to attain a high yield point and ten.sile strength
that it is full of incipient yet invisible transverse and longi-

tudinal cracks, which tell their tale to the one who is acute
enough to have his suspicions after three minutes' immersion
in a mercurous nitrate solution.

One may profitably consider agahi the examples quoted in

two excellent contributions to the discussion coming from
America, from Mr. J.^me.s E. Howard and Mr. Henrv S.

Rawdon. Tlius the former stated that recent examinations
of structural shapes have shown the presence of internal strains

of compression equivalent to 12,000 lb. per sq. in., which is

three-fourths of the usual allowable stress for a compression
member in current engineering practice. Seeing that no ac-

count is taken of internal strains in structural members
exposed to compressive stresses, the fact is noteworthy. Mr.
Howard also instanced the transverse fissures that occur in

rails as a result of the augmentation in service of original cool-

ing strains, and Mr. Rawdon supported this view by describing
actual examples.
Of special interest to electrical engineers were the cases

of spontaneous failure of the lead sheathing of telegraph

cables brought forward by Mr. L. Archbutt. These were
examples of almost pure lead-covered cables which had been
laid for periods varying from 9 to 1.3 years and which had not
corroded, but had developed fine cracks that opened
nut on liending the cable. In other ca.ses the sheathing of

cables laid foi' some 40 years was as good as when first laia.

In one instance of failure the cracking had actually led to

a breakdown of the insulation. In every case it w-as ioi'ud

that the cracks were intercrystalline, and that there was a

striking difference between the .shape and size of the crystals

in the defective parts and the sound portion of the sheath.

Experiments were made on lengths of sheathing subjected

to tensile strain and to vibration, and it was found that such
cable was particularly prone to failure. Mr. .^rchbutt's con-

clusion was that the long-continued action of a stress in

lead, much less than that nece.ssary to cause immediate elonga-

tion, will cau.se the crvstals ci'adually to lo.se their cohesion

and come apart, and the failure is connected with a weak
tyne of crystalline structure.

It will be convenient at this stage to consider the subject

in its general aspects, and what follows will be based upon
the very lucid introductorv review- with which the discussion

was opened by Dr. W. Rosrnhain.
The essential differences between ordinary external rind

internal stresses are that with the former, generally speaking,
the element of time enters only very slightly into the result,

; and wlien in a strained metiil rupture occurs it fakes place

across the crystals. Tn the internal stresses which produce
the so-called " sea.son-crackiiiL'." the fracture takes place

(ih»ig llif rriistal hoiiiiJarifR. and in these cases the apparent
^tiength depends very largely uiion tl>e time during which
the stress acts. The action was first observed i" hrass tubes
or cups in which circumferential stresses had been pet up
in the process of manufacture, but externallv-.Tiiplied stresses

may also cause season-cracking, and .since l?>19 effects hnvp
been observed in metals other than brass, such as lead, steel,

and aluminium alloys. The mode of oriain of internal stre.sses

is tolerably certain : thev are the result of unequal changes
of dimension in different parts of the same piece of metal,

due to either mechanical or thermal cau.ses. The nature of

their operntion is more ob.scure. The strains or f'-m'tures

resulting from these stresses must be of quite a different

character from a simple ultimate stress, for fracture can
occur far below the ultimate strength of the material. The
explanation urged by JJr. Kosenfiam is founded on the well-

known theory of the existence of an amorphous film between
the crystal grains of metals. It is supposed that imder the
action of long-continued stress this amorphous material will

tlow like an under-cooled viscous liquid, and this movement
may eventually lead to intercrystalline rupture. Motion will,

however, only occur if the boundaries of the crystals are smooth
and regular ; if jagged or irregular, , the intercrystalline flow
will not take place. Thus the facility with which sea.son-

cracking or similar failure? take place will depend on the
micro-structure of the metal. Strong support was given to
this view by the .striking photomicrogi'aphs shown by Dr.
Rosenhain and others, but its acceptability, of course, depends
on the evidence for the existence of the hypothetical amor-
phous film. As to this. Sir James Ewing put forward a very
clear and convincing argument on general grounds for the
irregular orientation of the molecules at the boundary where
one crystal merges into its neighbour. Such irregularity is

nothing more than the supposed aniorphous layer.

The amorphous boundary explanation w^as strongly criticised

by Dr. W. H. Hatweld, who brought forward evidence that
increasing the time of application of stresses does not result

in a lower breaking load, which should be the case if viscous
flow was the cause of fracture. This evidence was hardly
conclusive, and it was supported by the fact that many metals
are stressed at high values for indefinite periods without
rupture occurring. Here again, however, a determining fea-

ture would be the microstructure.
Another explanation of season-cracking ascribes it to corro-

sion or other forms of chemical action. In Dr. Hatfield's view,
such action induces weaknesses in metals already stressed,

and thus facilitates rupture. Mr. Harold Moore thought
that corrosion would take place in the amorphous film itself,

and thus be a prime cause of failure by causing a breakdown
at the crystal functions. He brought forward evidence based
on the action of ammonia on stressed brass, although in the
case of steel the corrosive action would be that induced in the
ordinary way by moist air. Dr. Rosenhain, with much force,

showed that chemical action although it might sometimes
be an important factor or might have an accelerating effect,

was not essential to the failure of metals under internal stress.

A contribution by Prof. C. H. Desch established the fact

that where metals are subject to chemical or corrosive action,

whether of liquids or gases, although it is not true of all

reagents, such action frequently advances along the mter-
crystalline boundaries, and this course is most likely to occur
when the metal is in a state of tension. The action of mercury
and its salts on strained metals is specially noteworthy, and
it may be utilised to demonstrate the existence of strains on
incipient fracture otherwise invisible.

We may suitably conclude this very general description of

the course of the discussion with a brief reference to one or
two of the more striking examples of failure brought forward
and not already alluded to. Messrs. Vaudrey and Ballard
described the failures—either fire-cracking or season-crack-
ing—which sometimes occur in certain sizes of drawn brass
tubes arising from an apparent stratification of the wall of

the tubes. This condition arises when a tube is subjected
to too large a " sink " in drawing (" sink " is the reduction
of internal diameter), without sufficient reduction in thick-

ness, and stratification of the tube may occur on a too-sudden
application of heat on annealing. The minute Haws are

rendered visible liy immersion in an acid solution of mercu-
rous nitrate.

Mr. W. C. Hothersall described the spontaneous cracking
on storage which sometimes occurs in the necks of small arm
cartridge cases. These cracks were shown to arise as a result

of stres.<^es set up in the necks subsequent to semi-annealing,
and it was thought that they were mainly set up during the
" necking " and " bulleting " operations. The example is the
more interesting because mercury is pre.sent in the cap com-
po.sition, and it may have a determining effect in bringing
about rupture.
A paper by Mr. O. W. Ellis described some experiences of

season-cracking in brass rods obtained during the war. Mr.
Ellis's figures are based on the tests made at Woolwich on
samples taken from '2,o00.0<10 rods of varying shapes and sizes.

It is difficult to generalise from the results, but it may be
.said that certain consignments of rods of some grades gave
quite a high percentage of failures. Rods of square section

of certain sizes seemed particularly prone to season-cracking.
It was eventually found that low-temperature annealing re-

moved the internal stresses, and enabled rods to be passed as
sound which otherwise would have ruptured under the tests.

The general question of preventing season-cracking in brass
was dealt with in an exhaustive naner read bv Mr. Harold
Moore and Mr. S. Beckinsale, of the Research Department,
Woolwich. These authors have made a systematic' studv on
the reduction of stre.ss by low-temnerature annealing in 70/:H0

brass cold-rolled to 120, ICO, and 200 Brinell hardness, in-

elasticallv-bent test strips of each hardness initially stressed

to 11, 17, and 22 tons per sq. in. maximum tension. Tem-
peratures from 200 deg. to 325 deg. C. were employed. It was



794 THE ELECTRICAL REVIEW. IVol. 88. No. 2,273, June 17, 1921.

found that at the lower temperatures while the rate of reduc-
tion of stress is laiily rapid at tirst it becomes very slow
when tilt' stre.s.s has been reduced to about oue-balf, aud the
higher the inuial stress, the longer the time required to reduce
It to a (ijven traction. The harder the brass the more rapidly
is a given initial stress reduced at a particular temperature.
The experiments left no doubt but that by suitable low-
teiuperature annealing not only can the hability to seasoii-
cracKing be eliminated, but it can be done without harmlul
eliect to the quality of the brass.

Failure in steel parts or articles is probably less frequent
than in brass, and less study has been given to this metal in
this regard. Nevertheless, some interesting and striking cases
ol failure were brought forward. Thus Sir HiiNKV I'owLiiu
instanced the deterioration of certain locomotive boiler tubes,
ilie ends of which were found to have become quite brittle,
'flic tubes, owing to war conditions, had been made of inferior
t-tei'l. and failure appears to have been caused by the con-
cenlration in the crystal boundaries of the impurities, notably
phosphorus, but why this should have hapiieued is unknown,
linless It was the repeated stresses set up during the work
of the locomotive. Of the 6,W0 tubes in service on the
Midland Kailway only eight appear to have developed this
curious brittleness. Mr. D. TIanson, however, described other
types of intercrystalline failure in steel as a result of prolonged
stresses which are more common. Ihus, several cases have
been observed in mild steel boiler plates that have failed in
service. In one instance severe cracKs developed in a wrapper
plate from the combustion chamber of a marine boiler around
the edges between the rivet holes, ft was lound that in the
portions which failed the cementite mainly occurred in the
folia of intercrystalline hlms. Another similar case quoted
was the drum of a water-tube boiler, and a third case a
number of plates from a high-pressure marine boiler. Such
failures had also been observed in cold drawn steel tubing
after use in a nitre bath at 3UQ deg. C. There were no work-
ing stresses in the tube, which evidently had become subject
to serious internal stresses as a result ol the cold drawing.

Several speakers referred to the failures which sometimes
occur in toola and tool steel, and a paper on this aspect of
the subject was presented by Mr. J. Neill Gbeisnwood.
Hardened steel is in a condition of considerable stress, due
primarily to the suppression of allotropic and phase changes
causing the metal to occupy a smaller volume than it normally
would. Consequently even at ordinary temperatures long-
period changes take place involving evolution of heat, change
of volume, and so forth, and sometimes the stresses are
greater than the normal cohesive forces keeping the steel
together—and it flies to pieces. Mr. Greenwood analysed
these internal changes very closely, and he showed how
proper tempering may relieve them. He also showed the
influence of free carbide and non-metallic inclusions in weak-
ening the steel, and the benehcial influence of manganese
and chromium, which i-educe internal stress irregularities by
making the quenching effect more uniform.
We have not attempted to do anything like justice to the

great amount of data and number of opinions brought together
in the course of the discussion. It has only been possible to

draw attention to some of its outstanding features, and those
who desire to give the subject serious study must go to the
full report of the di.scussion. which we understand will be
published in due cour.se by the societies which co-operated to
organise it.

It remains to say that the meeting which began at 2. .10

did not terminate until 10..30, although there were merciful
intervals for rest and refreshment, and the successive sessions
were ]iresided over Ijy Prcf. .Alfred W. Porter. "Capt. H. Piiall

Sankey. and Admiral Sir Geo^jge Goodwin, presidents, respec-
tively of the Faraday Society. Institution of Mechanical En-
gineers, and Institute of Metals. Illness kept away Dr. J. E.
Stead, president of the Iron and Steel Institute, and a tele-

gram was sent (o him from the meeting.

RECENT DEVeLOPMENTS IN TURBINE
PRACTICE.

Discussion .at Maxciiestkh.

Mr. K. Baimiann's paper on the above subject, which was
abstracted in our Issues of April 15th and '2-2nd. was discussed

by members of the Nouth-Westbrn Centre of the Institdtion

OF Electrical Engineers on April 12th.

Prof. G. Stoney described the paper as an epoch-making
one, and hoped the author would, after a term of years, or

sooner, give them another paper which would continue the

good work he was doing. He [jractically agreed with every

point in it, and thought Mr. Baumann was quite right in

saying that the critical speed of the turbine should be near

the running speed. Tlie increase in steam pressure, tempera-

ture, and vacuum, as well as in size of turbine, was growing

steadily with no sign of saturation. Apparently it might go
on for ever, but he was afraid they would soon come up
against the properties of material in the superheater. The
vacuum had steadily improved, and they were now reaching
the point where they were coming up against the tempera-
ture of cooling water, and until somebody invented some
way of getting over the second problem of thermo-ilynaiiiics,
he did not think they would get a much better vacuum than
they had now. which meant that the factor Parsons called

K and Mr. Baumann called Sigma, had to be increa.sed and
that, of course, had a direct bearing upon the velocity ratio
and the B.th.u.'s available. The speaker especially liked Mr.
Baumann's rule for the factor of safety—an exceedingly good
rule and a safe one—very much better than basing it on the
ultimate strength only. Tlie beautiful optical methods, and
so forth, of measuring elastic limit were not really commercial.
He agreed with Mr. Baumann that four-bearing designs were
very much more satisfactory than three-bearing designs as
regarded vibration, but confess<'d that he had a liking for

flexible couplings between the turbine and llie alternator,

although .so many were now making long and rigid couplings
which were running quite satisfactorily. That was more
especially the case with more than two shafts running in

line as with tandem alternators or steam turbines. Kegarding
the vibration of turbine disks, the mathematical solution of

the problem was exceedingly difficult and not very satisfac-

tory. Of course, experiments would be expensive to carry
out, but he had experimented with rubber di.sks 7i in. in

diameter, and he had always found that they vibrated on
two nodal diameters. He exhibited a model in lead of the
shape the disk assumed, and explained that it had a nodal
diameter one way and another nodal diameter at right angles.

He never succeeded in making his rubber disks vibrate with
four nodal diameters, and was considerably surprised to hear
that the author said they did so. Mr. Baumann was quite

right in thinking that there was a great future tor the 3.000

r.p.m. turbine in big power schemes. With an output now of

something like 1-5,000 kW. which they could get at 3,000

r.p.m., the advantage of running at the lower speed of 1.500

r.p.m. was in fact negligible. On the other hand, they had
the immense advantage of smaller forgings and costs, :inf!

it was quite impossible to get really reliable large forgiiu-.

High-grade material such as chrome-nickel steel wa - '.V.

right for small articles such as aeroplane and motor cai .ii-

gines, but its u.se for very large forgings was very doubtlul

indeed. The difliculty of forging high-grade steels was vny
great indeed. An impulse turbine would be very much im-

proved if the shrouding was not only riveted, but also brazed
on ; riveting was always flexible for small movements, and
the amount of damage to the shape of the blading was in-

finitesimal. The author's analysis of the variation of the

economical rating under various conditions was most valuable.

It was a great pity that turbine makers had not been more
candid about breakdowns that had occurred and their causes.

It would have greatly increased the rate at which progress

had been made if such candour had been more widely pre-

valent. The ratio of blade height to mean diameter was
most important, because it was comparatively easy to make
a blade which would stand up against a centrifugal force,

but it was much more difBcult to make a disk do so. Many
troubles might be avoided it two-cylinder designs were more
largely adopted for very large sizes, apart entirely from the

question of leaving losses. Leaving losses, tor the most ordi-

nary sizes, could be quite well dealt with in a single cylinder

design by Mr. Baumann's multi-exhaust, which was one of

the most radical and greatest improvements in turbine design

that had been made of late years.

Mr. H. L. Gt'Y, while applauding the motive which caused

the author to pass lightly over the merits of the multi-exhaust,

feared that it might result in the principles and properties of

that construction being as little understood as his motive.

It was not clear from the very brief description of the very

novel construction what happened in. the inner tiers of blades

at the low-pressure end of the machine, and the effect was
certainly not appreciated by some of those who took part in

the discus.sion in London. The great advantage of the multi-

exhaust coni5tructi<m was that it enabled one to employ a

smaller mean diameter for the stages than could be employed
for any alternative construction. From that fact a very large

number of advantages flowed which not only improved the

efficiency of the machine, hut very materially alVcted its

speed and reliability. Before Mr. Baumann arrived at the

solution of the problem, the machines which the speaker's

firm w'as building for speeds of 3.000 r.p.m. and outputs up

to about G.OOO kW were typical of the machines being pro-

duced by other makers in this country and other parts of the

world. The immediate result of remodelling that line of

machine (the principal change con.sisting of a reduction in

the mean diameter of the wheel to about three-quarters of

that which they had been using up to that date, in spite

of the fact that the output with which the new machine
would deal, was increased to three times the output of the

old machine), with the consequent (hanges which had been

outlined in the paper, was that the blade stresses were re-

duced by over 20 per cent., as compared with the blade

stresses which had been employed by them for many years.

The stresses in the disks were reduced to three-quarters of

their old values; the stresses in the diaphragm blade were

reduced to two-thirds of the old ones, and the deflections of
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the diaphragms (because of their very much smaller diameter)
were easily reduced to one half of what had been commonly
allowed before, and it was possible at small cost to increase
appreciably the margin between the running and critical

speeds of the turbine. A small vibration occurred at some
distance from synchronism between the running and critical

speeds, and a smooth-running turbine was obtained. It was
also possible, because of the much smaller dimensions, to
make of cast steel at a reasonable cost many of the parts
which had previously been made of cast iron, and that would
result in such machines being able to stand higher tempera-
tures than had commonly been the case. The disks also,

because of their much smaller diameter, could be made so
stilf that their first critical speed was appreciably above the
running speed. There were additional advantages; there
were nine counts at least upon which the reliabihty of the
machine could be materially improved; the efficiency was
immediately improved and the percentage of loss was materi-
ally reduced.

Mr. S. L. Pearce explained that a good deal of the paper was
ba.sed upon American experience, and as he had had the oppor-
tunity last autumn of visiting the States and seeing almost
all the large turbine plant that the author had referred to, he
could very readily associate himself with the latter's remarks
with regard to the frankness with which American engineers
had disclosed all their troubles. In connection w ith very large
turbine plant, it was to the United States that they must
look, and from the States they could learn a great deal of what
to avoid and, possibly, what to adopt. He had met the author
in the States and discussed much of the plant they had seen.
Generally speaking, one could fairly say that the record of

single-shaft machines in the States had not been altogether
satisfactory ; there had been far too many wheel failures. The
fii'st two tables in the paper would well repay ample considera-
tion. Referring to item '20 in Table I, the machine built for the
jVIanchester Corporation by Messrs. Richardsons, Westgarth
in conjunction with the Metropolitan-Vickers Co. had
an economical rating of '20,000 kW, but the maximum continu-
ous rating of the machine should be '2-5,000 k\V. Item No. "20

in that table w'as very intert-stiug, especially as it was styled
" Proposed practice for 1921." So far as the steam end was
concerned, at any rate, that machine would never be built.

As j'egarded the possible size to which single-shaft machines
could be carried, namely, 30,000 kW at 1,800 r.p.m., and
§5,000 kW at 1,.5(X) r.p.m., personally he thought those sizes

were safe— with the particular type of exhaust for which the
author was responsible. Dealing with turbine troubles, it

seemed that practically in every case the fundamental cause
was vibration. < It was very important that users and designers
should come together, and that there should be a frank ex-
change of opinion on both sides. One rather radical departure
in the modern G.E. designs was in connection with the shaft
packing. Pie formed a very definite opinion that there was
a reaction setting in in the States in favour of the reaction
type against the single-shaft impulse turbine for very large
sets on account of the troubles which had been experienced.
At any rate, one of the principal designers in the States, when
discu.ssing the Barton machines, said that he would not care
to de.sign or manufacture the Barton machines having such
a large heat drop as they would have in a single cylinder;
further, he thought fhe economical temperature of the steam
should never exceed 700 deg. Mr. Pearce said he saw the
30.tKI0-k\V Brush Ljungstrom machine delivered by the Genera!
Electric Co. in cour.?e of construction, and it was interesting

to know that the G.E. engineers did not beheve that the
thermal economies which were expected to be obtained from
that machine would counterbalance the excessively heavy cost

nf constnictidn. One was surpriped to note the small average
size of turbine.';, resulting partly from the fact that all tur-
I lines had ln-en included whether for power stations or in-

ilustrial work. Probably if power stations alone had been
taken they would have shown a higher average, thougn the
percentage in favour of the impulse, as against reaction type,

might possibly not be quite .so high if some of -the smaller
impulse machines were ruled out. The American West-
inghouse C'o.'s machines, chiefly of the reaction type, had
been freer from trouble than the G.F. machines. The com-
pany had built tui'bines up to 30,000 k\Y rating in a single

1 ylinder with a sort of semi-double end. It had an impulse
wheel and reaction, and tho.se operated from a l.p. double end.
Piut the tendency seemed to be to go in for the purely reaction
two-cylinder machine with a double l.p. end. For outputs
liigger than 35,000 kW the company had adopted the triple-

, cylinder cross-compound type, which was really a very in-

teresting machine. The Dutjuesne Electric Lighting Co.'s
station had been built for five .30.0flO-kW sets of the triple-

ylinder cross-compound type, which would show a slightly

superior thermal economy to anything else the speaker came
across in the States. Their steam pressure was 300 lb. and
vacuum 29 in.: with I h.p. and 2 l.p. cylinders the .steam con-
sumption was lOJ- lb.; 1 h.p. and ] l.p. 11.2 lb., .ind 2 l.p.

14 lb. The points in favour of the triple-compound type were
that the separate cylinders enabled the high and the l.p.

elements to be designed quite independently and. therefore,
to the best advantage as regarded speed and mechanical
strength. Secondly, a slightly higher thermal efficiency could
be got for the combination in comparison with single sets

of the same aggregate capacity. Thirdly, the l.p. turbine
could be run even if the h.p. cylinder was out of commission.

Against the arrangement was the extra capital outlay per kW
installed, the extra floor space, and last, but not least, the
extreme comphcation' of working. It was a question of balanc-
ing the points for and against, but he did not think the
requirements of this country were likely to call for 60,000-kW
sets, so probably the point would, not arise. The Interborough
Rapid Iransit Co., which was responsible for the introduc-
tion of that machine, in its latest extension had reverted to
the single-shaft single-cylinder turbine. On the question of
the feed water, the author was an optimist, and so far as
the total elimination of erosion was concerned he had gone
a little too far. It could not be done completely by arranging
the feed water in a closed cycle. They must go further than
that, and certain arrangements were receiving attention at
headquarters. The use of kerosene was first made in this
country at Stuart Street; the idea was originally extracted
from some German technical production. The Glasgow results
given by the author were extremely valuable. If they could
get those results in Glasgow the speaker was perfectly certain
they would beat them at Barton. The broad conclusion he
had come to on British and American practice was that
.'American manufacturers were not so advanced in the develop-
ment of turbine engineering on sound lines as British manu-
facturers. He had compared the best plant in each case, and
they showed less high percentage efficiencies. He reported
on those lines to his committee when he came back from the
States, and he sent a copy of that report to a very eminent
consulting engineer on the other side of the water, who said :

" I agree with you entirely. I regret that I have to do so."
Mr. Newton was in general agreement with Mr. Baumann"s

opinions. There was still a. certain reluctance amongst en-
gineers to accept high-speed turbines; he expressed a very
strong preference for the high-speed turbine as being the more
reliable. Chrome nickel steel disks showed a very shght
percentage of trouble up to about 30 or 36 in. diameter.
Larger forgings of the same kind of steel had shown a very
great percentage of scrapping in the shops. In one case, out
of ten disks eight were scrapped, a most heartbreaking experi-
ence. Except for the largest stations, he would choose tur-
bines of from 12,000 to 15,000 kW at 3,000 r.p.m.
Mr. G. A. JuHLiN thought that the author's opening remark

that there was no advantage to be obtained on the electrical
side from high speed was perfectly correct, but development
had nevertheless taken place in order to take advantage of the
increased economy on the turbine side. British practice
headed the list, and the actual development of large sizes
started with the 10,000-kW set which was already begun in
1916, but it could not be proceeded with on account of the
war. They w-ere in a position to ask the turbine builder to
follow the alternator, as they had no difficulty in producing
the electrical end so as to absorb the power of any of the
turbines that a designer might put forward. He associated
himself very strongly with the author's recommendation with
regard to factors of safety. That point was of particular in-

terest on the electrical side w-here they dealt with a high-
tensile material such as nickel-chrome-vanadium steel.

Mr. K. Baujwnn. in reply, pointed out that if a disk
vibrated on a four-nodal diameter it meant that the deflection
of the di.sk itself was very .small. They had attempted to
measure that, deflection, but had not been successful. The
only conclusion that it was vibrating on a four-nculal diameter
was based on work which had been done for them by the
greatest authority on the subject, who said there was a pos-
sibility of the disk vibrating on a four-nodal diameter. In the
States in the Curtis turbine made by the Westinghou.se Co.
the shrouds of the various blades were brazed together so as
to prevent vibration, but he was not sure whether
it would pay in their type nf t'uroine; he preferred to get
something more substantial. For very large sets the use of

two-cylinder designs mig'ht lie desirable, but in this country
they had not arrived at that size under ordinary steam con-
ditions, and with sets such as they were making or modern
power stations they were on the right lines as far as single-
cylinder construction was concerned. The speaker did not
think the power station of the future would contain the 35,000
and 30,000-kW sets of which they had heard a great deal.

He had become a little more conservative than he was before
he \yent to fhe States, and did not think the .50,000-kW
turbine was necessary. He would not recommend the de-
velopment of 50.000-kW machines if that involved a speed
of more than 2,000 r.p.m.: future turbine development must
be on the lines of increasing the output of the 1,500-r.p.m.
machine, and progress in that direction would depend to a

certain extent on the output which could be obtained from
the alternator at that speed. .\ 3.'>,0nn-k\V economical rating
could be used, but it would be better to go slow in that con-
nection. .A mftdern single-cvlinder machine would be very
satisfactory, and single-cylinder turbines could be made which
did not involve the u.se of any large diameters; large diameters
were respoTisible for a deal of the trouble in the States—not
only from disk vibration, but also trouble resulting from large
deflection.

The Magnetic Declination.—According to the report of

the Aat'-onomer-Royal, the mean magnetic declination for the
year llt20 was 14" 8'7' W ; it is decreasing by 0'.5' a year.



796 THE ELECTEICAL iiETii'wV ,
[voi. «8. wo. 2,2-3, junb it, 1921.

JOINT ELECTRICITY AUTHORITIES.

The West Riding Inquiry.

((. iirludeil frttm paije 7G7).

I'owKH Company's Case.

adjounimuiit. (in May 25tii, Mr.Shditly lu'ldic tlu' aajounimuiit (in .May 'JStli, .Mr. IIuntkr
Ciiuv, K.C, DfX'iicd tlie case for tin- Vork.shire Electric Power
Go. Ili> (|Uiited at length from :i report of the Confereni*
enginems, and suggested that the facts and figures given' there,

as a result of close inquiry, relating to the Power Company's
undertaking and the existing undertakings of the various local

authorities, showed very good reasons why the supply of elec

trical energy in the area shoidd remain in the himds of the
Electric Power Company. He acknowledged the various wit-

nesses' generous references to the work of the company during
the course of the inquiry. The attitude of the company was
not one of ohstruction. Jt was de.sirous, within its powers, of

helping to better the interests of the community, but it would
be absurd for the company to pretend that its first dutj- was
other than to look after the interests of its own shareholders,

particularly as certain classes of its investors had been un-
remunerated for some years. The company believed it was
possible to arrive at a much bett+>r condition of aliairs than
existed to-day. The I^eeds scheme foreshadowed the dcmis(!
of the Power Company by .slow starvation, and if the company
had to choose between stich starvation and being broLight out
at a fair price, he did not think there was much doubt as to

its choice. If the Commissioners or the parties came to the

conclusion that the Power Company should be bought out
under either scheme, the tirst difiiculty would be in arriving at

the price. The second, and more serious, difficulty was that
of satisfying the compaay as to the security for the payment
of the moneys which might be agreed upon. He had heard
nothing in the inquiry which would satisfy the company that a
figure approximating the large ftgure jnstified conld safely be
guaranteed to the Power tlompany. Tlie company was not
desirous of parting either with the whole or any part of its

undertaking, and he offered three alternative proposals, sub-
mitted in order of preference to the company. If none of these
was acceptable, the company would consider, under certain

circumstances, the transfer of its nndertaking.

The three proposals were : (1) That the company was willing

and able to 'Undertake the responsibilities of a Joint Electricity

Authority in the district; (2) the company was prepared and
had formulated its plans to go on under its present powers and
also to supply those districts in which there were no authorised
distributors; (3) tlae (ajmpany was prepared to go on under
its present wide, though in some respects not wide enough,
powers, liti agreed, with regard to the fir.st proposition, that
except in name the company could not act in anything but a
private capacity, but doing everything which the proposed
public Authority would have to do, and it would have to be
done under the supervision of the Cominissiouers. He main-
tained that this was the most simple and eftective solution of
the serious difficulty which existed in the district. For twenty
years the company had been developing steadily along the lines
laid down by the promoters of the schemes as uece.ssary to
supply the district with energy.

fn answer to a comment by Mr. H. Booth that if the com-
pany became the .Authority it would have to get Parliamentary
powers, Mr. Cr.4Y said that if the Ferrybridge station were
built on the .scale contemplated in the company's application,
it v\ould have the necessary capacity. So far as he knew there
was no liraitaticm beyoncl the fact that under the 1901 Act
the company was precluded from supplying in certain di.stricts,

including some of the districts represente(i by Mr. Greene. Pie
imagined the necessary powers could be obtained by special
Order (if the Commissioners without going to Parliament; but
if Parliamentary machinery were neces.sary, it would be set
in motion by the company. He could not recoimnend the
second and third proposal.^i as so desirable as the first. In
every respect the Ferrybridge sit^- was suitable. There was
ample water supply already, a peculiarly suitable site for the
a.shes. and a convenient site for the fuel. Some '25,000.000

kWh were at present supplied by the company, and there was
every reason to ex])ect a big develoimient of the colliery
demand for electricity and a demand for the Poi't of Goole.
Mr. Gray pointed to the engineers' report as having admitted
that the desu'able alternative to the public .Joint Authority sug-
gested was for the Power Company to be appointed the Autho-
rity, which, from an engineering point of view, wouW be a

most satisfactory arrangement. For all the practical purposes
affecting th^ interests of the community he contendecl that it

was sound that the Power Company should supply the whole
area, and he held that it was only for jiolitical reasons— the
question of municipal trading as against private trading that
company control was precluded in the view of the Conference.

iJii -Maj 2ljlh .Ml. \\ . li. W ouDiiiji.SL, eugmcer and geuer.il

manager of the company, was JU the witness-chair lor the

yreat<'r part of tlie day, and it was galticred from bis evidence
lUat ttie company's proposal was lo extend its own powers
and o|ierations and to leave the prc.se;it authorities in control

of their own generating stations, iiy this means amicable
arrangements could be reached winch would prove equally

<;lfective and would occupy far les^ time than the estaolish-

nicnt of a Joint Electriciiy Authority. He pointed to the
company's past experience in reaching working agreements
as prool of his contention.
Kt the out.set Mr. WoouuofsK stated that the average density

of population in the company's area was O.ti per acre, while
in the large boroughs it was J3.7 per acre. The load factor of

kWh sent out from the company's system for the year I9'20

was 35 per cent. I'or the year ending March of that year the
average cost to the company }X'r kWh sent out of its stations

"Was O.CGTd., bas«>d on the average pric<; of coal for the period—
il 7s. 4id. per ton— while tlie average price charged for energy
was 1.4.5'id. per unit.

There were no fewer than fifteen local authorities whos^ elec-

tric lighting orders had been revoked because they did nothing
with them, and it was because of that that the Yorkshiie
Electric I'ower Comjiany had developed. To overcome the

difficulty of disti'ibution, the Electrical Distribution of York-
shire, Ltd., was formed in J'JUy, for the purpow of suppfying
electricity purchased in bulk from the Power Company. Eight
local authorities transferred their lighting orders to the com-
pany, which also took out additional ones, and it had also

power to supply for traction purpo.ses throughout the whole
of its area—a power which it con.sidcred imiiortant. It had
working agi'eements with 10 out of Ui local authorities, as
well as with the Bradford Corporation, with which it bad co-

operated during the war to their mutual satisfaction. There
were 31 districts in the company's area.

It proposed to erect a new generating station at Ferrybridge
with plant of the capacity of 135.000 k\V, and with the assist-

ance of that and the plant of Leeds and Bradford it could
supply the whole of the electricity for the area. Mr. Wood-
bouse enumerated a list of resolutions in support of the scheme
from public and private bodies, and added that the company
always had been and always would be ready to discu.ss any
scheme with any other interested bodies in the area.

Mr. Hunter Giuv. K.C. (for the company) : Would the riini.

par.y consider parting with the undertaking at a fan- price it

the Commissioners thought it ali.solutely neces.sary'i'—-The com-
pany don't wish to sell their undertaking, but they are pre-

pared to continue its development. They have shown by their

pa.st work that tliey are best fitted to deal with this particular

area.

Mr. E. WooLL (for Leeds) : The first criticism in your repic-

sentations is that you don't approve of the area. Have you
any objection to it beyond the obvious fact that it involves a
certain .severance of your undertiiking'?—No.
You submit that there is no necessity for a Joint Electricity

Authority. I should not think you put that forward with very
grave conviction?—We do. There is in existence a company
w hich can carry out the duties of a Joint Electricity Authority.
The company is in a position to deal with this matter at once,
without any delay or any call on the Treasury or on any public
service.

Mr. k. T. Mii.LER, K.C. (for the Conference scheme) : Your
proposal would leave each large municipality in its pre-sent

position in c(jntrol of its own generation?—Yes. .

_ If the Power Company could olitain control of all these

generating .stations would that bean advantage'.'—I don't think
file present is the time for a chimge of ownership, and I don't
.see the necessity for single control of all generating stations. I

think all the advantages to be obtained liy single control could

in practice be obtained by agreement.
You would expect to have no difficulties in the continued

existence of generating authorities controlling their own man-
agement in Leeds. Bradford. Halifax. Huddersfield, Barnsley,
Keighley and the.se other places?—No. I think our experi-

ence shows that these difficulties can be got over.

Mr. A. G. Ijt;i>ton. Chairman of the Yorkshire Electric Power
Companv, gave evidence as to the capital issues of the com-
pany and its growth since inception, and was followed by
several witnesses, colliery managers, and .secretaries, who spoke

as consumers for the retention of the Power Company at pre-

sent. Mr. Arthur Thos. Thompson, general manager of the

Manvers Main Collieries, and also authorised to speak for the

South Yorkshire Coal Trade Association, said they thought the

municipal schemes altogether too large and not tending either

to efficiency or economy, as managed by municipal bodies.

They much preferred to get what they wanted from a private

firm managed by business people who understood their work.

Mr. J. H. CocKBURN, secretary of the South Y'ork.shire Coal

Trade As.sociation, said it was not "practicable and could not

reasonably be expected that any electricity authority compo-'vil

of representatives of local authorities could ever make it»

scheme pay. It was a gigantic mistake, his association

thought, and everyone would be doomed to di.sappointment.

Mr. IT. P. S.MITHSO.N. general manager of the .i^iredale Col-

lieries, Castleford, was the last witness, and all agreed, in reply

to Mr. E. Wooll, for Ijeeds. that a sdieme retaining the cnni

pany was preferable fjo one providing for its immediate acquisi-

tion.

i
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On Friday—the ninth and last day of the inquiry—Mr.
Henry Pickard, chiei engineer to the trustees tor the Aue and
Calder Navigation. Utd.. gave evidence in favour of the Power
Company's proposed capital station at P'errybridge. He said

that site was in the heart of the coaltield, plentifully furnished

with water supply for condensation, and handy for delivery of

coal. A station there would help in the development of the

coalfield and of the Port of Goole, to which ships up to •J.OUO

tonnage could be brought 50 miles inland. In answer to Mr.
R. A. Shepherd (for the Yorkshire Power Co.) witness said

Eshult was not well placed for coal delivery, and there was
practically no flow in the riv^r in the dry season, as against

a good Bow at Ferrybridge.

in reply to Mr. E. Wool! (for the l^eds scheme) the witness

agreed that the coal facilities and water flow were rather better

at the South Accommodation Road site at Leeds, but the site

was so confined in area that he would not think of erecting a

capital station there.

Mr. RosLYN Holiday, J. P., a mcudier of the West Riding
County Council, general manager of the Acton Hall Collieries,

and chairman (dm-ing the war) of the West Yorkshire Coal

SuppUes Committee, gave evidence on behalf of the West York-
shire Coal Owners' Association, which had an output of

15.000.000 tons per annum. He pointed out the disadvantages

of disturbance of the present electricity supply arrangements,
leaving pits under the same control to be in the area of two
different district electricity authorities. This would be parti-

cularly awkward where pits were electrically connected under-

ground. The coalowners knew there would be extensive min-
ing developments east of Ferrybridge which would requii'e

much electrical energy, becau.se as the coal got further east it

became non-coking, and therefore the possibility of using gas

power from coke-oven waste heat became remote. As business

men, the coal owners felt that private enterprise was desirable,

because in anything which a business man would not risk his

money, obviously it would not be judicious to risk the public

rates. Owing to the competition of the South Yorkshire Col-

lieries, the \N'est Yorkshire owners had to look far forward in

•search of cheap power, and therefore they had put their money
into the Electric Power Company, although they knew they

might not get a return for a long time. They believed the

proposed Ferrybridge station of the Power Company would
meet the requirements of industry in the area.

Questioned by the Chairman (Sir .John Snell), the witness

thought the whole tendency of developments of power for

mines was towards electrical power. Winding at present was
largely by steam power, but the deeper the shaft the more
valuable did electi-ic power become, because its steady drive

avoided the strain on the cable cau.sed by the sudden impulses

of steam power.

The Position of the Codntv Council.

Mr. .J. C McGrath (for the West Riding County Council)

said his clients represented a large proportion of ratepayers and
consumers in the area concerned, and they wished to voice

their appreciation of the care and trouble taken by the pro-

moters of the respective schemes before the inquiry. It was
with regret that the County Council could not agree with either

scheme, becaufe it fully realised the need for the utmost
ilevelopment of electricity in the West Riding. The Council

held emphatically that the present economic conditions of the

country and the character of existing legislation concerning

electricity formed an inseparable barrier to the success of either

of the schemes propounded, and this affected the Conference
scheme in particular becau,se the Conference proposed to take

over existing undertakings immediately. One marvelled at the

optimism of their case. The industrial conditions of the

country were such as to di.scourage any venture to which was
attac hed even the slightest po.ssibility of any additional burden
on the rate or tax payers. It hardly seemed possible for the

.Joint Authority to buy out the Power Company in these times

at a figure which would enable it to supply electricity at a

price ccmparable with that at which the Power Company,
with its equipment secured in better times, could supply it.

Mr. Miller had suggested that there Were no special circum-

stances in this area which warranted a departure from the

rule, as laid down by an Electric Inquiry Committee, in

favour of public control; but he (Mr. McGrath) contended that

if ever there were special circumstances they were found in

the existence of an efficient supply scheme in this area, by way
of the Power Comiiany, which had starved and was still serving

a valuable purpose in the industrial life of the area. Both the

schemes, in their essentials, were tiltrn. virrx. and based on

something which could not be found within the four corners of

the Statute.

The Chairman: Tlic pronioters Of both have made it clear

that they are dependent on the carrying out of. the Oovern-
luent's pledge to pass into law the Electricity Supply Bill.

Mr. McCJratu. concluding, said th^ suggestion of the County
('<iuncil was that the Commissioners, rather than set up a Joint

Electricity .\uthority in full control; might establish a repre-

sentative advisory committee for the area to assist the Commis-
.sioners.

Sir John Snell pointed out that the intcnfinn of the \rt in

providing for advisory committees was not so much to hove
local area advisory committees, as k> have committees to adviTe

the Commissioners in .general. Mr. McGrath said he quite

recognised the intention of the Act, but he t'hought it could

be applied in the way he suggested.

The Chairman said the point would be given due considera-

tion by the Commissioners.
General Sdmming Ur.

Mr. Alfred Tyloe, urging representation for the railway
companies on any authority set up, pointed out that neither
the i^eeds nor the Conference scheme provided for this, though
the railway companies in the area had a rateable value of

i'S.So.tKK) per annum and a consumption of electricity for light-

ing and small power in the district of '2,tXJ0,00O units in 1920.

Electrification of the railways in the area might not be so far

off as might be thought, and for them to carry out theii'

obligations to the public the supply of cheap and abundant
energy was important. The railway companies were prepared

to co-operate in whatever scheme might be adopted. None of

the lines in the area were yet electrified, but the density of

traffic was of a nature similar to that of part of the Lancashire
and Yorkshire Co.'s line in Lancashire, which was electrified.

Electrification of the lines in the area was not an itnprobability

in the future, and the railway load in that case would be an
important factor in the amount of plant to be installed in the

capital station. At the same time Mr. Tylor did not suggest

that electrification was imminent, and the estunafes of Mr.
Woodhouse on that ground, in his evidence for the Power Com-
pany, should be regarded with due reserve. .All things being

equal, the railway companies had failed to find any fault with
private enterprise electricity .supply hitherto or with the supply

likely to be given by private enterprise in the future. They
recognised the advantages of centralisation as a means of reduc-

ing capital costs, and recognised also that centrahsation would
probably entail .some sort of public control. The criticisms put

forward at the inquiry on the forms of constitution of the .Joint

.Authority could be met by modifications, but in neither scheme,

so far. was there provision for jiroper representation of the rail-

way companies or other large consumers.
In answer to Sir John Skell, who a.sked if Mr. Tylor could

give a rough indication of the railway traction load for the

district. Mr. Ti'LOR .said he was advised that the 75.000-kW

ultimate load estimated by Mr. Woodhouse seemed to the rail-

way engineers to be very optimistic, even assuming that all

the railways in the area became electrified.

The Chairman expressed some surprise to hear this, in view

of the present actual railway load in Lancashire.

In response to representations by Mr. Woodhouse that the

Distribution Company, x-shich was not proposed to be bought
out. should have proper representation on whatever authority

might be constituted, the chairman said that was covered

by Section 6 of the 1919 .Act. providing for the representation

of all authorised undertakers in the area.

Mr. J. A.. Greene, defining the final attitude of the many
smaller local authorities comprising the West Riding District

Councils' Association, .said his clients did not desire the setting-

up of a Joint Electricity .Authority at all. but much preferred

that the authorities which had generating stations fit to be

continued should come to a working agreement with the

Electric Power Co.. and that, in order to avoid any danger

of the company's taking a too purely commercial view of the

obligation to the public, there should be an advisory com-
mittee comprising elected representatives of all the local autho-

rities in the area . on a proportional basis of population. The
most dominant factor to-day in any scheme of electricity

supply was the financial factor, and the suggestion he put

forward vs^ould cost practically nothing. The authorities Mr.

Greene represented included in their areas many of the

collieries as to which evidence had been given, had a popula-

tion of some three-quarters of a million, and a rateable value

of some 21 millions sterling, whilst, whatever might be the

outcome of the inquiry, the big boroughs had their own
electricity supply assured, the smaller authorities were greatly

affected by what might happen to the Yorkshire Power Co.

The present was not a time at which great expenditure should

be incurred, even if it might be said in the future that

spending now woaid have been cheaper in the long run.

The establishment of a Joint Electricity .Authority under

either the I..eeds or Conference schemes would mean the

setting up of a spending authority, with big public funds

behind it. whereas if the matter were largely in the hands

of a private company, that body would watch demand closely

and develop strictly according to requirements on a really com-

mercial basis.

Sir Harry Haward commented on the fact that Mr. Greene's

case seemed to indicate that his smaller authorities admitted

themselves to be more vitally interested in the question of

supply than anv of the bigeer authorities, and he had pressed

for representation, and yet they were not prepared to bear

anv sfiare of the financial responsibihty.

Ml-. Greene maintained that the opposition to the pledging

of rates was a solid one. It was all verv well to say that

it was going to be a mere na|ier transaction, and that there

was not likelv to be anv call on the rates: but he submitted

that the Conference authorities dared not Co to the ratepayers

and a.sk :
" Will you nav a rate to obtain a supply of elec-

tricity? " He contended that the blunt question :
" Will

von pledge vour rates'' " had never been put to any of the

constituent authorities of the Conference. AA'ith recard to

the merging of the areas into the .\utbority. he held that,

despite the denials of the promoters, the scheme actually

contemplated compulsion on the undertakinas to come into

the Joint .\uthority. If it was intended that those which

came in voluntarily should be given energy on preferential
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t<Tin.s, that would be a vicious priuciple. Such a threat did

not seem to be legal or likely to secure the Eanction of the

Coniinissioners. The Joint Authority must deal with the area

as a whole. The smaller authorities would strongly object

to the Yorkshire Power Co. being bought out at a high price

for the theory of giving the supjily into the hands of local

authorities. The consumers in the area were satisfied that

the Power Co. was already supplying energy at as cheap a

price as was practicable. Pie submitted that no case had been
made out for either of the schemes.
Mr. PiUNTER (JiiAV, K.C.. summing up the case for the

Power Co., pointed to the fact that practically without
exception all the parties had acknowledged that the company
had carried out its obligations properly, and had given a cheap
supply of electricity. He had not lo^t hope that agreement
between (lie parties and the company would be reached,

either in the immediate future or subsequently. It appeared
to be agreed that both the Ix^eds and Conference schemes, as

they stood, were impracticable—the one because it depended
upon the con.sent of the Power Co.. and the other becaus<>

it depended upon that and also upon obtaining fresh powers.
Tliat the prices charged by the company were not fixed merely
with a view to making dividends for the shareholders was
pi'oved by the absence of any dividend for P2 years and until

live years ago. It had to be recogni.sed that the intention

of the Act of 1919 was to secure co-ordination, hut the forma-
tion of Joint Authorities was optional to the Commissioner.s.

and he submitted that the West Riding was one of the most
notable exceptions to the general intention of the .'\ct, so

far a.^ concerned the setting-up of such authorities. The
Power Co. was wiUing and able to supply the whole district

under the supervision of an advisory committee, without
any of the expenditure suggested in the two schemes, but
the company should be given that security of tenure which
would enable it to obtain capital, so long as it carried out
its obligations in an efficient manner. He suggested that in

the absence of agreement between all the parties, the best

way out of the difficulty was to give the Power Co. the right

to complete its Ferrybridge station at once and undertake the

supply of the whole district, under the advisory committee
suggested by Mr. Greene.
Mr. A. T. Miller, K.C. closing the case for the Con-

ference scheme, submitted that the Leeds scheme had proved
to have the support of practically nobody, and the Yorkshire
Power Co.'s scheme was hardly a scheme at all. He suggested

that if the hopes of agreement broke down it would be im-
possible for the Commissioners to come to a decision which
would be in the best interests of the community. The result

of the inquiry would be, he held, to demonstrate that the
best solution of the problem was one on the broad lines of

the Conference scheme. The inquiry itself was ba-sed on the

acknowledged necessity of co-ordination and avoidance of

waste and lack of economy involved in a large number of

generating stations being run .separately and independently.
The objections of the County Council and the District Coun-
cils' Association sprang from a fear of charges on the rates.

Mr. WooLL. concluding the Leeds case, said there was little

disagreement between the schemes, but he must repel the

criticisms which indicated that the schemes were extravagant.
To get the full harvest there must be the necessary initial

expenditure. There was undoubtedly a certain measure of

demand for the pubhc control of electricity generation, mainly
by public bodies, to the west and north-west of the district.

The largest and most important single public body in the

area—Leeds—was unable to adopt the views of the bodies
comprising the Conference, and saw the better results in a
judicious combination of the enterprise of public bodies" and
a private company. So far as there had been any evidence
before the inquiry on behalf of the commercial views of the

area, those views were unanimously in favour of the encour-
agement of private enterprise. Keither the Leeds nor the
Conference scheme had, for the moment, been able to pro-

iluce any evidence of commercial or industrial support. On
the only commercial evidence called it W'ould be difficult for

the Commissioners to do anything to determine the existence

of the Power Co. The Leeds scheme had been put forward
as a statesmanlike compromise, but two vital principles on
which there could be no compromise were the facts that Leeds
was determined to retain its electrical autonomy—it would
not part with control of its own generating station—and
Ijeeds was opposed to the principle of acquisition of the
Power Co.

Sir John Snell : Do you mean they would decline to take a

supply in bulk from an outside authority if the company,
for instance, were allowed to erect the Ferrybridge capital

station and Leeds were not permitted to put up any further
station?

Mr. Wooi.r, : Oh. certainly not; on proper terms they would
buy if required, but they would not have it unloaded on
them. '

Sir John Snki.l : You object to the acquisition of the Power
Co., and yet your own scheme provides for it in 42 years?

Mr. WooLL : .\t the end of 42 years it vwii be acquired, but
1 regard that as a declaration of non-intention rather than of

intention. We re''(ianipe that this is an efficient and ecomimi-
i-:il coni'inny. ::iid that it is to tlie interests of the community
that it should continue W'ithout being acquired on political

principles.

The coun.«el thanked the Commissioners for their patient
hearing, and the inquii-y was closed.

, London & Home Counties Area.

Thi: Electricity Commissioners opened their inquiry into the
London electricity supply at the Institution of Electrical

Jt^ngii.eers ou Tuesday. All the Conuiiissioners were present,
namely : Sir John Snell (chairniau). Sir Harry llaward (vice-

chairman). Mr. 11. Booth, Mr. A. Page, and Mr. W. W.
Lackic. Ihey were accompanied by Mr. E. W. Hudson (legal

adviiier).

Mr. Ll. B. Atkinson (president of the I.E.E.) offered the
Commissioners a welcomo to the Institution building, and
the chairman tendered the thanks of the Commissioners to

the Council of the Institution.

The notice given by the Commissioners with regard to the
holding of the inquiry was then read. In this it was stated

that tlie Commissioners would inquire into the area to !"•

included in the proposed district and the objections and repi.

seutations which had been made on account of the inclusion

m, or exclusion from, the said district of certain areas, and to

consider schemes submitted by (a) the London County Council,
[b] the Conference of Local Authorities owning electricity

undertakings in Greater London, (c) the Loudon Electricity

J<jiut Committee, 1920, Ltd.. {d) the Metropolitan Borough
Council of Poplar, (c) the Great Eastern Kailway Co., and
(/) the Loudon Brighton & South Coast Kailway Co.
rhc CuAiuMAN said that the .schemes would be dealt with

in the order given. The first three schemes were much in
agreement on some points, but differed with regard to the
composition of the joint authority, and other matters of

principle, and this measure of agreement would obviate the
reiteration of evidence. The Commissioners would sit on
Tuesday, Wednesday, Thursday and Friday of each week.
Mr. Cbaig Henderson,, K.C, who appeared on behalf

of the L.C.C, then briedy introduced the scheme presented
by that body. In doing so he said that the position which
the L.C.C wi.shed to t^ike up was that it regarded it as

a duty and a pleasure to assist the Commissioners .so far as

they could in their difficult task, and looked upon others who
were presenting other schemes or lodging objections to seljemes

put forward, not as opponents, but as helpers in arriving at

what would be the best scheme for the London area.

Eeferring to the interest which the L.C.C. had taken in

the question of electricity supply, counsel said that when the

Electricity Supply Act, 1919, was passed, in fact before it was
passed, the Council at once proceeded to form committees to

look into the proposals of the Bill, and see what they could
do towards drawing up a scheme which might be suitable.

They entered into communication with the Conference of

Local Authorities, and with some of the electricity companies
in London, with the result that a Committee of Engineers was
formed. \Ahich drew up what was now the technical scheme
of the L.C.C. proposals. Dealing with this, counsel, after

mentioniiig the increase of plant installed in the area
delimited by the Commissioners, between 1914 and 19'2U,

namely, about 18,000 kW per annum, and the increased works
costs per unit sold as between 1914 and 1920, this being .69d.

in the former and 1.5-5d. in the latter year, said that the

outstanding difficulty of the problem was to build new stations

and install new plant. The financial conditions existing at

the present time were such that to shut down certain stations

which otherwise might have been advantageously scrapped

and replaced would be impossible, so that the L.C.C. scheme
was based on the retention and development of certain exist-

ing stations, with the gradual replacement of other stations

in the area. When the scheme was originally presented it

was contemplated that it might be possible to build one or

more new capital stations by the year 192-5-26. and the second

stage was to be completed by 1930-31, but it had been con-

sidered that it would not be advisable for a joint electricity

authority to burden itself with the cost of a capital station

under present conditions. Therefore, in the supplementary
particulars lodged at the request of the Commissioners, the

first stage of the scheme was deferred, so that the authority

could properly organise the existing facilities in the area

to-day as a preliminary stage. The scheme proposed that

eventually there should be four new capital stations, each

with a capacity of 2-50,(X)0 kW, and that two existing stations
,

should also be reconstructed on a much larger scale than they

were at present. All the new stations would be situated on

the Thames, one at Chiswick and the remaining three cast

of the Blackwall Tunnel ; the stations to be reconstructed were

also in East London. The engineers responsible for drawing

up the scheme had satisfied themselves that to supply the

proposed area it was impracticable to work from one station.

having regard to the physical conditions regarding mains in

the London area. The new station at Chiswick woul^ take

the greater part of the western load, whilst the remaining

three, together with the reconstructed ones, would supply East

London, where the load was heavier.

Coming to the administrative provisions of the schenie, the

local authorities w-ere. said counsel, in agreement with the

L.C.C, that it was necessary from the outset to liaye a

central body charged with the administration of the electricitj;

supply in the area. . There was some diversitv of view, how-

ever, as to the constitution of that body. The Council sus-

gestel that the joint authority should be as small as possible,

consistent, of course, with the adequate representation n'

the different authorities. It was proposed that it should

consist of 28 members, or 29 if the chairman were elected

from without. Of those the County Council were to have
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eight representatives, the local authority undertakers sis,

company undertakers six, purchasing authorities outside the

administrative county and other local authorities outside not

owning undertakings fom\ railway companies two, and workers

in the industry two. The L.C.C. had m view that they were

a very large governing authority m the area, and were the

purchasing authority lor company undertakings in the area.,

subject to certain rights. Company undertakings to-day repre-

sented a capital expenditure oi over i!U milUons in the proposed

area, and the local authorities I'i millions, making a total of

32 millions. The Council were also trustees lor the pubhc in

the London area, and as such they should have considerable

representation upon this central authority which was to control

electricity supply. They proposed to transfer the purchase

, rights to the joint authority, and to include in the financial
* provisions a clause that the local authorities should be entitled

to give financial assistance to the joint authority, on the fines

of a similar clause in the Electricity Supply Bill No. 'i. The
County Council would be in a position to grant financial as-

sistance also, but this would depend upon the constitution

of the authority, and upon the adequate representation of the

County Council upon it.

Dealing with the special provisions in the scheme, counsel

submitted a number of suggested heads for agreement between
companies and the joint authority on the question of purchase.

These were not included in the scheme, because the Council

could not be a party to any agreement for purchase, since

their purchase rights would be handed over to the joint autho-
rity. The gist of the suggested agreement was that the

authorised company distributors who could be compulsorily

acquired by the L.C.C. in 19:31 and thereafter at stated periods

should agree to transfer their undertakings to the joint autho-
; rity before 1931. In return for this, the companies would obtain

I

a longer lease of life, because provision was made for leasing

the undertakings until such time as the existmg plant became
obsolete. New plant would meantime be installed and the
undertakings worked under the supervision of the joint autho-

il rity.

With regard to the financial clauses, there was only one
which raised a question of principle. This was Clause 58,

u hich provided that the joint authority, for the purpose of

iiioeting administrative expenses which were not properly
.hargeable to capital, and for the period during which no
revenue would be received, should charge them on the supply
undertakings existing based on the number of units sold.

The question of the levy was the subject of some objection.
ns the L.C.C. would not pay anything towards these expenses.
Mr. George H. Hume (chairman of the Electricity Com-

mittee of the L.C.C.) confirmed the remarks of Mr. Henderson.
\.s to the representation of the L.C.C. on that body, the Council
had for many years been safeguarding the interests of the
nnsumers. and they were the only authority which would
lirectly represent the consumer. It was proposed that only

I he chairman of the joint authority should be paid for his
wnvices.

Mr. Hume was cross-examined by counsel and representa-
iives on behalf of a large number of authorities. The Con-
ference of Local Authorities and other municipal bodies
leiiresented separately objected to the proportions of the re-

presentation.

Watford Urban District Council and Poplar Borough Council
M^ked to lie left out of the scheme, as did the Hertfordshire
I'ounty Council. On the other hand, Surrey w-anted to be
in. in whole and not in part. As regarded the nine London

. "iiipanies which are associated with the L.C.C. in the tech-
nical rejiort, it was suggested that if a long lease, say 60 years,
was granted, the necessary capital required by the Joint Autho-
rity could be found, the L.C.C. providing the interest. The
niilway companies, the North Metropolitan Power Co., and the
Port of London Authority were all represented to safeguard
their interests, and .at the close of the cross-examination, the
< ommis.sioners put some questions to Mr. Hume.
Mr. J. H. Rider followed, but only a few minutes remained

il the day's sitting.

{To be continued.)

REVIEWS.

/jc Dynamical Theory of Gases. By .J. H. Jean.s. Pp. 442;
44 figs. Loudon : Cambridge University Press. Price 30s.
net.

Most of our readers will alreadv be acquainted with Prof
eans's imiKirtant book on the dvnamical theorv of gases
hich first appeared irfl904. A second edition was called for

1 1916. which was largely rewritten in order to bring the
latter up to date, this subject having received a great deal
attention from mathematicians and physicists during the
erva

. A third edition has now appeared, in which •con-
lerahle emendations have l,een made m order to keep up

1
h the growth of knowledge, and the author has added an

itirely new chapter on the vexed subject of Quanta em-aeing the recent work of Ehrenfest. Sommerfeld, Ep.stein
<i others in this most intere.sting field of .scientific conjecture.
IS this chapter w;hich will chiefly commend the new edition
readers of the origmal book, and some such brief description

of its contents as can be appropriately made here is doubtless
what will interest them most.
The lucid style of the author is nowhere more apparent

than in his mariner of approaching this difficult subject of
Quanta in which the laws of classical mechanics, as enun-
ciated by Newton, are set at naught—or, if not exactly at
naught, at considerable discount. The classical mechanics
permits of any number of continuous motions for every dyna-
mical system. Quantum mechanics does not. Motions which
conform to the classical mechanics, but violate the equations
of restrictions imposed by the quantum theory are spoken of
as " disallowed " motions. This new principle of quanta has
been erected to account for certain anomalies of experience
to which the dynamical theory of ga.ses leads up to in a very
natural manner. We know that all the. molecules of a gas
tend to move with the same energy. That is to say that the
energy of a gas tends to become equally divided among all

its molecules independently of their several weights, so that
the heavy ones move slowly and the light ones rapidly. The
same is true of vibrations. The tendency is for this short
vibrations of a continuous fluid to be performed with
the same energy as the long vibrations, and as there
are so many more of the former, a vast proportion of the
total energy mu.st be accounted for by the smallest vibrations.
Thus when the smallest vibrations are infinitesimal, as should
occur in a structureless medium such as the aether is supposed
to be. all the energy of any material in contact with it should
pass from the matter to the aether, and stay there. In the
words of our author :

" It follows there can be no equilibrium
between matter and radiant energy until the matter has
lost all its energy by radiation." This, however, is a state
of things that does not correspond with fact. It is a funda-
mental want of correspondence which crops up in a great
yarietyof electrical and optical phenomena, and the difficnity
is to discover some theory which will reconcile them all.

One way is to suppose that the sether, though subject to
every kind of vibration, does not permit of direct interchange
of energy betw-een vibrations of different wave length, and
to suppose, further, that such interchange can only be effected
by the intermediation of matter in some form, and then only
in " quanta," or parcels of a fixed amount: suppositions very
difficult to maintain in face of the phenomena of diffraction
and interference. On the other hand, photo-electrical pheno-
mena afford powerful evidence in favour of the belief that
the idea of a quantum of energy corresponds to something
that has actual physical existence.

The theory of quanta is a bud upon the tree of knowledge
wherein growth is just now going on at highest intensity.
That is what makes the subject so interesting. It may tm-n
out after all that the quantum, like entropy, is merely a mathe-
matical symbol, by help of which correct calculations may be
made, one that represents nothing objective in the actual
world. Tliat remains to be seen. The molecule is now receiv-
ing more attention perhaps than the world itself, if the
quality of the minds attending be taken into account, and
in the next edition of the book before us it will doubtless
be considered necessary to advert to the isotojws present in
many of the gases whose atomic weights embrace a fraction.
Chlorine, for example, exists in two forms whose chemical
properties are the same. One form has an atomic weight
of 3.5 and the other form has an atomic weight of 37. All our
chlorine having been derived from the sea contains the two
in much the same proportions, so that chemists are agreed
that 3.5.46 is the atomic weight for the mixture. On the
subject of the atom one could write on unceasingly, so much
is being done to unravel the mystery of its structure. The
more that is known of this, the more certain becomes the
dynamical theory of gases, and doubtless this book is destined
to undergo revision in the light of new facts, at intervals of
a few years. Long may the author be spared to make the
necessary adjustments. His last sentence in the book :

" The
field which remains unexplored is incomparably vaster and
more important than that w'hich has so far been conquered,"
shows he has Newton's sense of the endless task ahead.

.'Ill .\ma;:ing Presumption, or an Outrageous .ittack on the
Great Panjandrum. By Skepticos. Pp. 164. Man-
chester : John Heywood, Ltd., Price 5s. net.

This book consists of a report of a series of smoking-room
gossips between three individuals having the worthy but
cornmonplace names of Tom, Dick, and Harry. Thev start
a discussion on authority and agree that, in general, authority
is intolerant and oppo.sed to progress. In dealing with the
special case of educational authorities, they make clear that
the professional tribes are for the most part only animated
gramophones. This is commonplace to almost every under-
graduate who is at all observant. This part of the book seems
to be a very feeble reflection of Denis Bradlev's famous asper-
sions on btrreaucracy.
Dick then develops his views by confuting to his own great

satisfaction, and the expre,ssed admiration of his cronies, the
sacred doctrines of " the impossibility of perpetual motion."
and " the conservation of energy."

Tlie reviewer tried bard to glean some information or amuse-
ment from Dick's discourse, but gave up in de.spair.

Dick's smokinc-room friends finally induce him to allow his
notes to be published, with the above book as the result.
In the opinion of the reviewer he was ill-advised.
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—

-;— GENUINE

Vulcanized
@ flBF^E @

• SHEETS • ROD S

•

•TUBES • GEARS

•

•INSULATORS-WASHERS-
BUSHESETC.^

llOSSESa^lvjlTCHELt'
f<>DinEN ^.AMC- LONDON EC-
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BERTRAM THOMAS
WorSley Street, HullTIC, MANCHESTER. iT^iepron^:Q^r<t4^'8r^ntrar"' 28, Victoria St., Westminster, S.W.I.

RATCHET
STARTER.

1st
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One of three Premier Batteries supplied
to the new Super Power Station at
Dalmarnock for Glasgow Corporation.

THE PREMIER ACCUMULATOR CO., LTD.
Head Office and Work* : NORTHAMPTON. London Office : 53, VICTORIA STREET, SW. 1.

VULCANISED INDIA-RUBBER

CABLE,
SWITCHGEAR, STARTERS, INSTRUMENTS, Etc.

DELIVERIES FROM STOCK.

ALL MANUFACTURED BY US IN LONDON.
WM PriPn A POY.,

HEAD OFFICE & WORKS
:

ST. THOMAS STREET, LONDON, S.E.

Win. utlrtL « u '
ptRiF iwnRKS- wfhirlh landon.CABLE WORKS : WEMBLEY, LONDON.

ARE, SILK and COTTON
COVERE* and ENAMELLED
COPPER 4k KiQH RESISTANCE
WIRES, CABLES, SHEET

STRIP and RIBBON.

ASBESTOS and ASBESTIN
COVERED COPPER and

HIGH RESISTANCE WIRES

BELL WIRES & CORDS
TELEPHONE CABLES & CORDS.
CHARCOAL IRON WIRE.

ARMATURE BINDING WIRE.
FUSE WIRES.

MEDICAL CORDS.

INSULATING MATERIALS
tf ElaotriMl Apparatus.

FLEXIBLE CORDS

THE CONCORDIA ELECTRIC WIRE Co., Ltd.,

TRENT MILLS, NEW SAWLEY, DERBYSHIRE.

TELEGRAMS: " Pollanlte. Long Eaton." TELEPHONE: Long Eaton 249.

ENAMELLED COPPER »»

HIGH RESISTANCE
WIRES.

LONDOI OFFICE i STORES : Hi, Victoria St., S.W. I . TELEaSiSi. • -ZZ^'
PHONI: Viotarii 4110.
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FULLER BATTERIES

For Central Stations, Works Lighting & Power, House Lighting,

Telegraph Work, Automobile Starting, Lighting, Ignition, &c.

FULLER'S UNITED ELECTRIC WORKS, LTD.,
QenarmJ SaJas Ottlcea : Iddesl»l^li Kov&se, Cet-x^oxi Sttxf^^t, 'Weat^xEtlnstei?.

Tctegmmi: " Blaobat. Vic, Lsodos " Teleptnue : Victoria 6S63 4.

W«*t*: CfKIk.Ti'Vir'^XjX^ H:EA.17II. ESSSEIK. Branches! ^XCCIiaxI4^0IXJl.m & GX^Jl.SGO'W.

MANUFACTURERS OF

ACCUMULATORS, DRY and INERT BATTERIES, WIRES and CABLES,
CONDENSERS, EBONITE, CARBON BLACK, ELECTRIC HANDLAMPS, &c., &c.

FOR THE CUTTING &
WELDING OF METALS

IF
You are not yet making ute of Oxyfeo for Cutting, and
the Oxy-Acetylene Welding Procen, or wi»h to hear

of the late«t improvementt in both, write to the British

Oxygen Company.

The British Oxygen Company, the Founders of the

Oxygen Industry, have highly-equipped and up-to-date factories

in all the important British Industrial Centres capable of

producing over

2,000,000 CUBIC FEET OF OXYGEN DAILY.

The Company are the foremost manufacturers in Qi. Britain of

OXYGEN METAL-CUTTING APPARATUS ; OXY-ACETYLENE,
OXY-HYDROGEN AND OXY-COAL GAS WELDING BLOW-

PIPES, HIGH-PRESSURE GAS REGULATOKS, ETC.

For Catalogues and Full Particulars applx) lo any of the

Company's iVorl^s :
—

EJverton Street, Weetminrter, S.W.
North Wembley, Middlesex.

Tunnel Avenue, East Greenwich.
Shields Rd , Walker Gate, Newcastle.

Lower WalsaU St., Wolyerhamplon.
Warton Road, Stratford, E.

Saltley, Bumingham.

Terrjr Road. Coventry.

Great Marlborough St., Maochetter.

Rosehill, Polmadie, Glasgow.

East Moors, Cardiff.

Savile Street, Sheffield.

Bromborough Port, Nr. BtrkenheadL

THE BRITISH OXYGEN CO., LTD.,
Elverton Street, Westminster, London, S.W, 1.
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liJe aw satisfied

tiiatthisis themotor to buy."

BRITTAIN'S ELECTRIC MOTOR CO.
(Formerly LANCDONDAVIES).

110 CANNON STREET
LONDON E -04

'Crams: " Damophon. Cannon. London." Phone: City 2744 (2 lines).

Works: EASTDOWN WORKS
DERMODY ROAD
LEWISHAM-SEt3

THE "MIRRLEES"
MULTIJECTOR

AIR PUMP
Is still without equal for Vacuum, Air Capacity and Steam Efficiency.

For proof, write or ask our nearest representative to call.

^IRRLEE5^^T50N(j}MraNy
SCOTUND STREET, GLASGOW. 7, GROSVENOR GARMNS, LONDON, S.W. I.

REPRESENTATIVES

NEWCASTLE-ON-TYNE :

MaHr«, ROBINSON & JONB<.
2 1 , CoUiarwood Street,

MANCHESTER:
Mr. J. P. CANB.

S3. Carltoa Road. Sale.

SHEFFIELD: I CARDIFF
Mr, P. KENNERLEY PRBSTO Me««r>. HASLaM * SI RBTTON. Lt*,.

79, Netheredce Road. I 11. Wtadaor PIsc*.
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ULCANISEn
\M Work H^^^V
Fibr. Bl^

CONDENSITECELERON
(Waterproof Iniulator)

FIBRE a Speciality.

DIAMOND FIBRE CO.. Ltd., hBTtL'S, LONDON, N.is.

2 & 3-PHASE INDUCTION MOTORS
Squirrel Cage "S.C." and Slip-Ring "S.R. Types.

FOR ALL POWER PURPOSES.

FEATURED.

SOUND ELECTRICAL DESIGN.

ROBUST MECHANICAL CONSTRUCTION.

HIGH GRADE WORKMANSHIP.

PRICES KEEN.

RANGE.

0-5 B.H.P. to 45 B.H.P.

25, 40, 50, 60 Cycles.

MOST SIZES IN STOCK

3-Phase, 50 Cycles, 400/440 Volts.

2-Phase, 50 Cycles, 200 Volts.

DELIVERY FROM PROGRESS.

To suit other supplies, 2 Weeks.

Sotiit for Mew Illustrated Catalogue.

Rayner & Heald, Ltd.,
DUKE STREET,

^L^i^CaJim'JILJv 9l •

Specialists in the Manufacture of Two and Three-Pliase Induction Motors.

Telegrams :

" Alteriiating, Derby."
Telephone :

228 Derby.

COHZ
MOTORS

TheRENSHAWENGINEERiNG WORKSMf,

'
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•*ELEVANJA"
AUTOMATIC CONTROLLERS.

LIFT CONTROLLER
for Operation by Switch in Car.

CONSTRUCTED ON UNIT PRINCIPLE.

ALL PARTS ACCESSIBLE

AND EASILY ADJUSTABLE.

ELLISTON, EVANS & JACKSON. Ltd.,

13, CROSS STREET, FINSBURY, E.G. 2.

Telephone : CLERKENWELL |}|^

All buyers keen on getting the
most up-to-date and scientifically

designed electric heating and
cooking appliances should inves-
tigate the latest PREMIER
propDsition.

The neit design and smirt l-nes

of the Kettle illustrated should
be noted —it is but one example
from a wide range of modern
patterns and app iances.

Made of SDlid Copper, it has a capacity
f^f 2 pints, a current consumption of
650 watts, and is particularly suited
tor donieitic. shop or office use. In
two finishes :

—

N
.476. heavily iMick.l Plated.
. «77. hizhly Polished C»ppei

Compleleli.ls six'ng f^ll Jclaih
o/ all our l:„cs. await yam call.

Premier Electric Heatert. Ltd.,
2S8-2S0, Bradford St., B'HAM.

We also make Electric

I rons. Egg Boilers.

Warming Plates. Hot
Water Urns. Cookers.

Fires. Radiators. &c.

Ventilating Fans
RELIABILITY AND EFFICIENCY

are of the first importance in a Ventilating

Fan. Sturtevant Propeller Fans arc

BUILT for long service and continuous runs.

Every fan is given a long and severe test before

it leaves our works. Fitted with totally enclosed

dust - proof motors, these fans have the

additional special feature that they can be

made reversible so as to draw out used

air or blow in fresh air at will.

Write for special catalogue U. 1065 to

En^neering Co., Ltd.,

147, Queen Victoria St.,

LONDON, E.C.4.

^ If you want to w
IS, x: I> T7 c s %

your expenses for ^
SCREWS. I

TERMINALS, f
TURNED PARTS. |
in Iron, Sttel, Brass, Copper, y;

Ac, lor any purposes. u:

Lowest Prices,
Highest Accuracy,
Quick Delivery.

Prices to sample or sketch for

large or small quantities will

be given by return by

G. F. SUTER,
I

3, RECTORY ROAD, SOUTHALL, MIDDLESEX, ^
or Works: Fr. SUTER, Huber«dorf (Soleure, SWITZERLAND), ^

OIL
CAN BE KEPT IN BARRELS, BUT IT IS MUCH MORE
SAFE, CONVENIENT, AND ECONOMICAL TO STORE IT

UNDERGROUND
BY OUR SYSTEM ; ANOTHER CLEANLY AND VERY
HANDY METHOD IS BY MEANS OF OUR OIL STORAGE

BATTERY.
PARTICULARS OF BOTH THESE METHODS WILL

BE SENT ON APPLICATION TO:

F.BRABY&CH"
IDA WORKS,

DEPTFORD, LONDON, S.E.8.
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D. & S.
'V't^« MULTIPLE-WAY SWITCH

A HIGH-GRADE SWITCH
SPECIALLY SUITABLE

FOR

MARINE SWITCHBOARDS.

50-100 AND 200 AMP. MOUNTED OR UNMOUNTED.

DORMAN & SMITH Ltd.,
Ordsal Electrical Works, Salford.

LONDON : 17, Victoria Street, Westminster, S.W.

GLASGOW : 40, West Campbell Street.

SYDNEY, N.S.W. : 38, Market Street.

MELBOURNE, VIC. : 507, Flinders Street.

Ill

(

Onice Pattern, iciih
•steel-bronze cover. Box of
malleable iron, and can be
tapped up fo/our ways. Very
simple to ,'f.v and x'erv strong.

For a "better" Wiring Job,
the two specialities we here illustrate are absolutely indispensable. The
huge demand for the

Metallic Cord-Grip Pendant Box
proves how thorcughly it meets a popular need, especially in Public
Buildings. Schools, Churches, Ships, etc. Its neat and unobtrusive
appearance, its low cost, and the fact that it dispenses with the necessity

of ceiling roses, are factors you certainly cannot afford to ignore.

Equally popular is the

"Metallic" Cold -Drawn Seamless Steel Conduit,

of which we are the actual manufacturers. For years we have been
supplying this in ever-increasing quantities to the leading Corpoiations,
Mines, Dockyards, Kngineering and Shipping Firms, among which it is

recognisedas THECouduitfor ALL purposes. Its price, quality and high
reputation certainly merit your enquiries too. Why not wnte us to night

'

The Metallic Electrical Engineering Co., Ltd.,

am Meta House, Corporation Street, Birmingliam.

LONDON : MANCHESTER : LIVERPOOL : LEEDS : SWANSEA : NEWCASTLE :

t3.Chart»rhouseBldgs..E.C. 13. Chapel St..Salford. 57. Paradise Street. 4. King Street. .3. Dilhe-yn Street. 2. St John Street.

Telephone :Clerktnwellr49l. Telephone
: City 3940. Telephone : Hoyal 2/106. Telephone : Cent. 2476}. TeU phone: Cent. 206. Telephone : Cent. t22.

Telegrams:' Flask: Telegrams :' Flask.' TelegrTelegrams 'Metatubes. Barb.' Telegr 'Flask.' Telegrams: ' Metsean ' Flask.'
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The Sterling \'arnish Company was the first to

manufacture insulating varnishes. We have been
exclusively engaged in this manufacture since 1891,
and have coisequently a unique experience in in-

sulation matters. Our varnishes, baking and air-

drying, are proof against the action of oils, acids,

and moisture, and are graded to suit all electrical

purposes, insulating or finishing.

Write for catalogues, price, and advice to •

THE STERLING VARNISH CO.,

Royal London Buildings,

196, Deansgate, MANCHESTER

ffand TURNED PARTS
of High Accuracy m
BRASS. STEEL. NICKEL. ETC
ELECTRICAL APPARATUS.
N/lAGNE,TOS. SCIENTIFIC
irsJSTRUMENTS. CLOCKS. ETC.

ANGLO - SWISS SCREW CO. LTD
'^^X'PT°'^1 WOR-KS. WEST DRAYTON

GOOD SWITCH :

GEAR DOES NOT :

COST MONEY : :

IT SAVES IT: : :

M.E.M. Ironclad Switch & Fuse Gear
is made by a specialist firm who make
no other goods.

The New factory, plant and methods,
ensure standardised production at lowest
costs.

It pays engineers to purchase MEM.
products because the prices are as right

as the goods.

It pays the M.E.M. Company to supply
the right goods at the right prices

because that way leads to permanent
goodwill.

If you have not already seen "The
M.E.M. Message " send a PC. for it. It

tells all about modern methods in Iron-

clad Switchgear production and ex-
plains why M.EM, products set the
standard for the world.

Midland Electric Mfg. Co., Ltd.,|

BARFORD STREET, BIRMINGHAM
LONDON: Hogan & Wardrop. 2. Gresham Bldgj . Baslnghall St.. E.C.2

QLASaOW: - . . - W. Brown & Co.. 200.8a. St. Vincent SlretU

MANCHESTER: - T. A. Nunwick, 314. Corn Exchange Buildings,

BRISTOL : Simpson. Baker & Co . 4, Si. Augustine's Place. Tramways
Centre.

CARDIFF: Simpson, Baker & Co . 29a. Bute Terrace.

NEWCASTLE-ON-TYNE: - R. F. Sunderland, Milbuin House.

DUBLIN: Ingram & Myers. 200, Gt. Brunswick Street

And all Electrical Wholesalers.
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Efficient & Economical Pomep

C. A. PARSONS & CO., Ltd.
HEATON WORKS, NEWCASTLE-ON-TYNE.

London Office: 56, Victoria Street, S.W.I.

V. I.R. \^/IRES and CABLES

QUALliy

PRICES RIGHT.

Bristol
Bradford

Southampton

Glasgow

LONDON

STOCKS
Newcastle
Manchester
Birmingham
Dublin

E>!OUJ R1ES SPF.CIAM.y INVITED FROM WHOLESALERS

Sro.LEACH aC2 Ltd
26/30 Artillery Lane LONDON EC.
Sole Factors for Great Britain a Ireland

HOllMD INSUIATED WIRE i, CABLE WOMS}^SrERDm
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We take our own Medicine

All Motors used in our Works employ

HOFFMANN
ROLLER BEARINGS
and all Line Shafting runs on HOFFMANN
SELF-ALIGNING BALL BEARINGS
They save U5 money and are waiting to save yours

THERE'S A BIG DIFFERENCE
IN THE STARTING EFFORT

THE HOFFMANN MFG. CO., LTD.
CHELMSFORD - - - ESSEX

WILLIAM ROBINS
Telephone :

CENTRAL 2442. 53, Summer Row, Birmingham.

"ROBINSON"
ELECTRIC RUNWAYS

& CO.,
Telegrams

:

• FREQUENCY. BIRMI^fGHAM.•

—ELECTRIC
PULLEY BLOCKS,
WINCHES and

FRICTION HOISTS

Works :

WIGGIN STREET, BIRMINGHAM.
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Orders go to the

man who stocks

SUNCO ELECTRIC FANS
'"PHE heat wave with its stifling

^ oppressive atmosphere will send

you many an enquiry for Sunco Fans.

To secure the order quick delivery

is more often than not imperative.

Sunco Fans at to-day's prices are

good stock—good in all senses—they

sell quickly. Sold, they give absolute

satisfaction.

Now is the time to place your orders,

delivery from stock.

Sunco Fans are beautifully made and

finished run silently, efficiently, and

economically. Listed at reasonable

prices, they show a good margin of

profit for you.

List No. 331, recently published, gives full par-

ticulars of all the fans you are ever likely to require.

Let us send you a copy to-day.

H 8-1 20, Charing Cro««Ro»d, LONDON, W.C. 2.

Telegrams - - - Secabilis Ox. London.
Telephone - - - Gerrard 7766 (.4 lines).



June 24, 1321.] THE ELECTRICAL REVIEW.

SCREWS AND TERMINALS
IN BRASS OR STEEL AND
ALL SMALL REPETITION

WORK
jt

D. GILSON
& Co. Ltd.

Walthamstow

E. 17

i
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SIMPLE, RELIABLE, INEXPENSIVE m

mmkm(^mmnl
FOR D.C. MOTORS UP TO 5 HP. |

Write for Publication H25/4. m
2-H.P. STAKTLK. Open lype

These Starters are arranged for remote
control and can be u>ed in conjunction
with :

—
TUMBLER SWITCHES, PUSH BUT-
TONS, FLOAT SWITCHES, PEt)AL
SWITCHES, AIR PRESSURE REGU-

LATORS.

THE ELECTBIGAL APPARATUS CO., LD.,»
(Incorporating BRAY, MARKHAM & REISS. Ltd.)

HcaJ Officc-

Vauxhall Works, South Lambeth Road, LONDON, S.W. 8.
TcUphnnc -Brixon 2075 (6 line). Tdegram, .-" Elapratiu. V.nx, London."

Worh Vauxhell. Wandsworth. St. Albans Walthamstow
Sa/«0^cc5—MANCHESTER-Palaiine Buildings. Vicloria Street. LEEDS- Sland-rd Building.,

City Square. NEWCASTLE-ON-TYNE— Friniiy Builcinsi. New Bridge biref CARUIFF—
10. Windsor Place. BELFAST-Granville Buildiniis. 45. High Street. BIRMINGHAM—
Clio- House. High Street. GLASGOW—74. York Street DUBLIN— i. Dame Slr.cl.

NOTTlNGHAM-WeslminsterBuildmss. Theatre Square. BERGEN—INorway)-Lodin L-ppsgt 1.

Illlllllllllllllllllllllllillilllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^

EnquiriesRe^ardin^

The well-known high-grade Mexican
Bitumen, guaranteed 99% pure, of
high adhesive & waterproof quality.

FOR INSULT^TING
CABLE MANUFACTURE
JOINT BOXES AND
HIGH-CLASS CONDUIT

WORK

Shou/c/now be addressed ho-

SHELL-MEX LT.?
SJ^legrr^m, KINGSWAY "^eLpU.
SHELZINE. * ~:i rCrJt^ I , ,^ HOLBORN
^^i^l' L0ND0N.WC2 2303-14

USE THE MOST RELIABLE
OF ALL

NICKEL CHROMIUM
WIRES & RIBBONS,

THE ELALCO BRAND.

Made by

THE ELECTRICAL ALLOY COMPANY,
5, CHANCERY LANE, LONDON, W.C. 2.

MILLS :

Morri.lown. N.J.

Telepho

TtUgra

Holborn 2367.

: AInwilma. London.

I TONS

1
I

I

I

"Ebnniseth, London." 13a, FORE STREET. H
Central 12754. LONDON, E.C. 2.

of SHEET, ROD and TUBING in London Stock, in various Qualities

and numerous Sizes. EBONITE-VULCANITE owing to its

special natuie, can only be made successfully after many yeais of

experience.

We have been manufacturing this material fop nearly 70 years.

Manufacturers of EVERYTHING that can be made in EBONITE.

AMERICAN HARD RUBBER CO.
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^^

Make it

a POINT
to send
Enquiries

to the Firms
mentioned
hereon

Crompton & Co. Ltd. chelmsford

Edison Swan Electric Co. Ltd. london

Elliott Brothers (London) Ltd. london

Erskine Heap & Co. Ltd.

Everett, Edgcumbe b Co. Ltd.

Evershed 6c Vignoles Ltd.

r erranti Ltd. hollinwood. lancs.

General Electric Co. Ltd.

Johnson & Philhps Ltd.

Metropolitan-Vickers Electrical Co. Ltd.

MANCHESTER

LONDON

LONDON

LONDON

LONDON

MANCHESTER

Nalder Bros. & Thompson Ltd. london

Park Royal Engineering Works Ltd. london

Record Electrical Co. Ltd. altrincham

Siemens Brothers & Co. Ltd. woolwich

Walsall Electrical Co. Ltd„ WALSALL
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FOR FACTORY CALLS.

FIRE ALARMS ETC.

INDUSTRIAL SIGNALS FOR A.C. or D.C. CURRENT
AC. ocerales on either parallel or series D.C. on parallel only.

HIGH VOLTAGE BUZZERS FOR OFFICE & GENERAL
INDUSTRIAL USE. Operation on either D.C. or A.C. circuits

1^^

HIGH VOLTAGE PUSH-BUTTON SWITCH, Watertight.

foe use with Industrial Signals and Buzzers. Illostratioa

shows button with cover removed.

ELECTRICAL PRODUCTS

Modern business and manufacturing

requirements have demonstrated the

absolute nsces'^ity of instant and un-

iesrict;d communi aiion between

departments and responsible officers

of the organisation. The intercom-

munication telephone system fails to

m^et these requirements, inasmuch

that it is only effective when the in-

dividual required is in his own office

or at his own desk to receive the call.

The time wasted in locating officials

whose duties require them moving
about the plant is liable to become a

considerable item of e.xpense, whereas

by a pre-arranged signal sounded
simultaneously in all departments the

individual is located in a few seconds,

and the message is delivered. .^

satisfactory system will pay its instal-

lation cost in a few weeks.

The ordinary Bell or Gong Signals

are inefficient in the majority of cases,

owing to the lack of tone volume and
tone quality necessary to enable them
to be instantly heard above the roar

•of machinery and the many noises

usual to Industrial plants.

Under these conditions BENJAMIN
INDUSTRIAL SIGNALS meet
the case better than any, their volume
of tone being equal to four or five

Gongs, and the tone quality such that

there is no possibility of their har-

monising with the usual noises of

industry. Distinctive tone therefore

13 one of the chief qualities of the

Benjamin Signal, telling, as it does, its

message in a voice far above the ringing

of Bells and the din of heavy machinery

BENJAMIN INDUSTRIAL
SIGN.ALS require no upkeep
expen:e, operate on an exceedingly

low electric current consumption,

and are instantly responsive to either

button or switch.

THE BENJAMIN ELECTRIC, LTD.,
Brantwood Works,

TOTTENHAM, LONDON.

f
I INDUSTRIAL LIGHTING
B FITTINGS & LANTERNS.
I
ELECTRIC LIGHTING DEVICES.
SHOP-WINDOW LIGHTING

REFLECTORS.
AUTOMOBILE ACCESSORIES

INDUSTRIAL SIGNALS.
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HUGH J. SCOTT s GO. (BELFAST),
LIMITED. '

RavenhiH Avenue, BELFAST.
TelegDMnB ;

" Amperes, B«lf«8t."

RMaa^facturBrs of

D.C. Machines (1 to 80 H.P.),

Charging Plants and Low Voltage
Motors for Electric Vehiclesm

rWell Designed.

Machines are ] Liberally Rated.

iCompetitive.

fiood Delivaries. Sond us uour Enquiries.

Motors & Dynamos,

DX.

Motors

All Sizes

and

AX.

Motors

Single-Phase

fwo-Phase

Three-Phase

Large London Stocks for Immediate Delivery.

Transformers & Alfernators.

Ellis gWard,^'^
Telephone.
Hnlhom 59S

* (2 linet)

Telrerams :

" BHswartia.
Bsirand. London.'

Portugal Street, Kingsway, W.C.2.

A new range of

Lighting Boxes

for Shipyards,

Factories,

Warehouses, &c.

Henley Industrial Lighting Boxes

are provided with a watertight cover

joint and cable glands.

All metal parts of box are in electri-

cal contact with one another. When
packed with Henley Adhesive Tape
the cable glands withstand a hy-

draulic pressure of 70 lbs. per sq. in.

Ask for LUt VjU.L.L

HENLEV
INDUSTRIAL
LIGHTING
BOXES.

W. T. Henley's Telegraph Works Co., Ltd., BlomTield St., London. E.C.2.
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IILIVERPOOLn

LONDON:

BAXTER & GAUNTER Ltd.,

219, Tottenham Court Road, W,1.

MANCHESTER

:

H. G. MABBS & SON,

Marble St., Spring Gardens.

LEEDS ;

Mr. A. C. LOXLEY, i

9, Vicarage Chambers, Parl^ Sq.

NEWCASTLE-ONTYNE

;

ROBERT BOWRAN & CO., Ltd.,

St. Nicholas Buildings.

GUSGOW :

A. & J. M'GULLOGH,

140, West George Street

IRELAND:

F. A. PORTER & CO.,

13, Oueen's Square, Belfast.

LIVERPOOL ELECTRIC CABLE CO., LTD., ^'J^bum
Head Office i Works: LINACRE LANE, BOOTLE, LIVERPOOL. 153a, Corporation Streit.

Telephone No. 542 Bootle. Telcfrrama :
" Concentric, Liverpool."

CONTINUOUS CURRENT

Motors & Dynamos.
VOLTAGES 25 TO 480.

RELIABILITY & EFFICIENCY
AT

COMPETITIVE PRICES.

Satisfactory Service Secured
BY

Strength and Simplicity.

DELIVERIES OF MACHINES UP TO 5 H.P.

FROM STOCK.

Your Enquiries will be appreciated.

STANDARD 3-H.P. TYPE "C" MACHINE.

STANDARD TYPE - C " ARMATURE,

Note Heavy Commutator and Massive Constroctioii.

PARTICULARS AND USTS FROM—

Langham Engineering Co.,

SLOUGH, BUCKS.
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These fittings are fixed to MARBLE
with ordinary wood screws by means of

By the Rawlplug method, wood blocks, lead fillings, and bolts

and nuts are entirely dispensed with for fixing.

Rawlplugs" are small cylindrical patent fibre plugs of British manufacture-
They are inserted in a hole (smaller than the head of the screw), and when
the screw is turn«d into a Rawlplug it aatomatically expands, a firm grip

being obtained against the sides of the hole ; at the same time the screw is

held firmly in position by a perfect thread being formed in the fibre.

To fix, simply make a very small hole with the Rawlplug Tool or Brace
and Drill, push the Rawlplug into position, and turn home the screw,
which will be absolutely firmly fixed. This can be done in one-

sixth of the time and cost required by the old

method.
FIXTURES OF ALL KINDS CAN BE ATTACHED
by ordinary screws and Rawlplugs to walls, ceilings, etc.,

of Plaster, Brick, Concrete, Marble. Store, Slate, Tiles,

etc., without damage to any surrounding material.

TO ELECTRICIANS,
Decorators, Engineers,

Buildera,Plumbers, etc.

Rawlplugs are made in

all sizes and lengths.

(Special list issued.^

Complete trial outfit, all

sizes o( Rawlplugs .r? *y
and Tools, ^"*

Invisible when in position.

Will bold balf ton in brick

No skilled handling re-

quired. No damage to walls.

SAMPLE OUTFIT.
{As IlluslrateJ.)

The RAWLPLUG CO., Ltd., 30-34, Lenthall Place, loo Rawlplugs and supply of screw.-, e^if*
Gloucester Rd., South Kensington, London, S.W.7. "^"^ ""^

Pc"faiie6d. extra.

"^

ElectricMotors

Send as yonr enqniries.

Our 28 years' experience in

the manufacture of high-class

Motors and Dynamos, J to

50 H.P., is at your service.

Delivery of standard sizes

aod speeds from stock.

Telcsruu :

T«Upl>on<^

CUTTING, STAMFORD.
N» 12.

CUTTING BROS. LTD.
PARK WORKS.

STAMFORD. VIKW IN TKSTING AND HNHHING SNOFI
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THE ELECTRICAL SUPPLIES CC.
"THE LIGHTHOUSE,"

233^ Tottenham Court Road, London, W.l.

SEND YOUR
CLIENTS SHOWROOMS

TO OUR

MESSENGERS TRADE COUNTER.
OPSl^ 8.30 a..m. until 6 i^.xn.

FOR FITTINGS, LAMPS, ACCESSORIES, HEATING APPLIANCES, FANS, &c.

Actual Manufacturers of High=CIass Silk Shades.

MANCHESTER:—
10, GREENWOOD STREET,

CORPORATION STREET.

MIDDLESBROUGH:—
HIGH SCHOOL CHAMBERS,

ALBERT ROAD.

"lOCO"
INSULATING MATERIALS
Avoid Unemployment by Supporting BRITISH INDUSTRIES.

INSULATING CLOTH. VARNISHED PAPER.

INSULATING TAPES. MICARTA SHEETS.

INSULATING SILKS, ADHESIVE TAPE,

of the highest grade and guaranteed efficiency, are now manu-

factured by

—

THE lOCO RUBBER & WATERPROOFING CO., Ltd.

(Associated with VICKERS UMITED),

NETHERTON WORKS, ANNIESLAND, GLASGOW.
SufFrm. }

" OCOPROOF." GLASGOW. Telephone : 2J28/9 WESTERN.

ENQUIRIES SOLICITED.
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B.T.H. \ -Delia Slarting Switch, with cover remove

Strong, inexpensive starting gear

for Squirrel Cage Induction Motors

Y-Delta Starting Switch
air break.

All live parts, clamped bars, and shaft insulated by means of

tough, non-hygroscopic material. Robust construction. Dust-

proof. Inexpensive. Cover easily removed for inspection.

Fitted with low^ volt release and two or three overload trip

coils. No fuses required. Can be operated with perfect

safety by unskilled labour.

Capacities up to 1 5 H.P. 200/220 volts ; up to 25 H.P. 400/550 volts.

Deliveries from Stock.

Write for Illustrated Lift RE 246 on Y-Delta Starting Switches.

The British Thomson-Houston Co., Ltd.,
Electrical Engineers and Manufacturers,

Head Office and Works: Rugby, England.

Foreign
ARGENTINA.—General Electric S. A.. Buenoi Ayret.

AUSTRALIA—Autraliu Geaeral Electric Co.. Melboame and
Sydney ; Ensineeriog Supply Co., Ltd., Brisbane ; Cbai. Atkina
and Co.. Ltd.. Penh and Adelaide.

BRAZIL—General Electric SA, Rio d« Janeiro and Sao Panlo.

DUTCH ElAST INDIES.—Tlie Britiib Thomion-Howtoo Co., Ltd.,

Soerabaya. Java.

EGYPT.—The Britifb Thomao^HouKoD Co.. Ltd. Cairo.

Representatives

:

INDIA.—The British Thomson-Hoaston Co.. Ltd., Calcutta, Bombay and
Cawnpore ; Turner, Hoare & Co., Bombay.

JAPAN,-The British ThomsonHonston Co.. Ltd., YokohaBa.

MEXICO.—The Mexican General Electric Co., Meiico.

NEW ZEALAND.—The National Electric & Engineering Co., Ltd,
Auckland, Dunedin, Christchnrch and Wellington.

SOUTH AFRICA.—The South African General Electric Co.. Ltd.
Johannesburg and Capetown ; Johnson & Fletcher. Bnlawayo aad
Salisbvy ; Rice. Wilsoa & Herd. Johannesburg.
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" IRONSAFE"
SWITCHBOARDS C.I^tI)

COMPACT TOTALLY ENCLOSED DUSTPROOF
FOOLPROOF FIREPROOF.

No 8»n8wflyi necessary eilher at Back or FrorU o( Board—Gre^l Spaca SaTcn.

In every way the most satisfactory type of Switch-
board for Factories, Mills, Workshops, &c.

The Switchboard illustrated can be seen at our London Showrooi
We invite you to call and have its many interesting featu

explained by a personal demonstration.

BERRY'S
BIRMINGHAM:

ELECTRIC,
LTD.

MANCHESTER

:

85-86, Newman St., Suffolk Works,
Oxford Street, W. OozelU Street.

GLASGOW : 54, Hope Street.

65. Kins Street,

PAGES FROM OUR. DESIGNER'S NOTEBOOK
^VESTON ELECTRICAL INSTRUMENT CO UP

The

WESTON
A.C. WATTMETER.

An Instrument of Unique Operative Characteristics.

The design and construction of an A.C. Wattmeter
which will indicate accurately and continuously true
average power under the widely differing conditions
of frequency, power factor and load occurring in
practice is a most complex problem, the complete
solution of which is a task of no mean order.

It has, however, be«n carried into practical effect
in the WESTON A.C. Wattmeter, which possesses,
among others, the following important advantages.
The scale, which is flat and easily read, is uniform

throughout the entire range, and, owing to the per-
fect damping, readings can be made with the sam-^
precision on violently fluctuating loads as on steady
loads.

The indications of these instruments are equallv
accurate on D.C. circuits and on A.C. circuits of
any commercial frequency, power factor or wave
form. They may. therefore, be checked and caU-
brated with direct current against our Model 1 In-
struments, and used on A.C. circuits without the
introduction of error.
They have a large overload capacity which will

allow the measurement of full power at power factors
below 0.50. and the movable sy,=?tem is entirelv free
of mechanical resonance at frequencies ranging frnm
15 to 900 cvpIps.

AUDREY HOUSE • ELY PLACE- LONEX»4 • E-Ci

.\ccuracy is unimpaired by any changes in tem-
perature, frequency, power factor or wave form
within the range of commercial practice. Actual
tests over a range of from 15 to 90Ci cycles showed a
total error of only about 1 per cent, even at power
factors as low as 0.50, and a rather smaller error

was produced by a change in room temperature of

50 deg. F.

Interior of Weston Single-Ph.^se W.^ttmeter.

The power consumption is negligible. The shunt

circuit at 110 volts requires less than 3 watts, and
the series circuit consumes only 0.75 watts at full

load.

For full partirtilars write for Caialogues.
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Though the signs on the horizon o£ improvement of the

world trade situation may appear little larger than a

man's hand, it is a matter for gratification that thsy

exist at all. It is believed by some that the vrofit stage

has been passed through, and that with the gradual

restoration of confidence between all peoples and the im-

provement of relations between all the different claseea

engaged in industry we shall make progress toward

better things. •

We write at a moment when little is known as to th»

effect of the ballot of the miners against resuming work

on the offered terms, and while the ballot of the engineer-

ing workers regarding the employers' modified proposali

is being taken, but we have little fear of the ultimate re-

sult in these matters if it is recognised that the future

existence of these industries is at stake and that

decreased costs and greater production are vital if the

sacrifice of British export trade is to be prevented. In

various districts the pits are being opened for the men

to return to work at revised terms if so inclined, and

we believe that the strike will gradually fail—or per-

haps suddenly, judging from the tone of the speech

delivered by Mr. Hodges on Tuesday. It is stated

that in certain parts of the United Kingdom there

is a more satisfactory booking of engineering trade

orders in contemplation of a renewal of fuel supplies at

the miners drift back to work. In this department of

industry as well as in the iron and steel trade it is anti-

cipated that orders will come in far more rapidly as pur-

chasers can feel that lower prices are at hand ; one Press

report from Sheffield says that high-speed steel makers

are anticipating something like a revival of trade in thi

autumn.
Turning to the electrical branches of trade, several en-

couraging reports have been issued lately. In that

published by Callenders' Cable Co. reference is made to

the happy relations that have been brought into being

between the company and its employes. The reason for

this optimism is that a satisfactory arrangement has

been completed on a sliding-scale basis with the work-

people at Erith and Leigh, which it is confidently antici-

pated will prevent labour disputes in future. The cost

of production has made it more difficult fo"r the company

to compete in several foreign and overseas markets, but

it is hoped that the reduced prices of raw materials now
obtaining and thfe recent arrangement with regard to

labour will enable the company to restore its foreign

trade connections to that leading position which, as our

readers are well aware, it occupied for so long a

period. That those responsible for the control of the

concern are not content with the mere expression of pious

hopes that improvement will turn up, but are willing to

make worthy efforts to secure the fulfilment of such

hopes, is shown by the fact that Sir T. 0. Callender, the

managing director, has during recent months paid a

visit to India, where he has been strengthening the posi-

tion of his company's interests. In our opinion, those

of our manufacturers who are alert and observant in the

overseas ma-kets and are willing personally or by

worthy deputy to visit prospective trade centres, in spite

of the state of affairs at home, are not only doing a good

thing for themselves and their shareholders, but are

rendering most valuable service to the nation by pre-

paring employment for thousands of workpeople for

[801]
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jean to come. The Callender agents are active in

Australia and South Africa, and are securing large

orders, while the South American market, with all its

great opportunities, has amply justified, by the orders

eoured, the recent opening of a branch there. Unsettle-

ment generally and exchange dispjirities have hampered
activity in the Near East, but even here Sir Tom
Callender looks forward to a resumption of the Con-

tinental businesa at no distant date. It is not possible

to compete with the German on the Continent now, but

in his opinion this state of things is not going to con-

tinue. It ia distinctly encouraging to note his reference

to the general increase of business, enabling him and iiis

co-directors to approach the remainder of the year with

confidence.

The chairman of the Electric Construction Co., Ltd.,

in a speech which we reported last week, remarked that

in the electrical industry the number of inquiries for

plant and apparatus indicated that there was a large

amount of work waiting to be done, but buyers were
holding their hand in the expectation of a fall in prices.

He also said that before the country could recapture its

export business or meet foreign competition, lower co.sts

of production were essential. He further alluded to the

crushingly heavy burden of taxation which has to be

borne b}' our manufacturers, far more onerous than the

burden carried by the foreign manufacturers with whoi i

we are in competition. It seems ridiculous that those

who are reported to have won the war against Militarism
should also have to labour under so severe a handicap
from taxation, directly or indirectly, caused by the war.

We may quote one other leading manufacturer's
opinion regarding the situation, namely, that of Mr.
H. C. Levis, who at the meeting of the British Thomson-
Houston Co., Ltd., after referring to the large volume of

orders with which the company started out upon the year

1921, said that the depression with which 1920 ended
had continued into 1921, but he could not help feeling

that there would be a revival of trade soon after the

present strikes were settled. His reason for so thinking
was that the number of important inquiries that they
were receiving was large. Inquiries indicated contem-
plated purchases, and there was a great shortage of elec-

trical machinery which must be made up when prospec-

tive purchasers were in a better position to finance their

requirements.

Next week a meeting of the International Chamber of

Commerce is being held in London, to which America is

sending 50 delegates, and the chief business is the con-
sideration of the means for the restoration of the world's
trade. No doubt a great deal of discussion, of some
value, will take place, but the first thing that is essential

if United Kingdom industries and trade are to get into
satisfactory operation again, is the termination of the
miners' and the engineering disputes in such a way as

to bring a measure of contentment and a determination
to gain a victory over adversity.

Vert early in the course of the in-

The London quiry opened last week, it was made
Electricity clear that the proposal to erect super-
Inquiry, stations for the supply of electricity to

the London area had receded into the

distant future, as foreshadowed in our columns. The
sxcessive capital charges have brought about this result.

Further^ the idea of closing certain existing stations has
also been abandoned, for the present, and we are left

with nothing but a scheme tor linking-up existing

generating st.ations, and adding to the plant in a good
many of them, to a total of a quarter of a million kilo-

watts in all. This stage of development is estimated to

last for the next five years, when, after deducting obso-

lete plant removed from the stations, there would be a

total of 557,000 kW to meet a demand of 480,000 kW.
with some 75,000 kW in reserve in the smaller and less

efficient stations. The whole of the generating plant

would be operated under the control of the Joint Elec-

tricity Authority at a cost of £60,000 a year. The
linking-up mains would cost a million sterling, and the

total outlay by the Authority would be £1,060,000
during the first five years (this obviously does not in-

clude the cost of new generating plant). The Authority

would take over the whole of the generation of energy,

and receive the revenue therefrom.

It will be clear from the foregoing that what we hav«

said with regard to the Electricity (Supply) Bill now
before Parliament is correct—namely, that the passage

of that Bill is absolutely essential to the operations of

the proposed Joint Electricity Authority, and that if

the Bill be lost, the work of the Inquiry will be com-
pletely stultified. Without the financial clauses tha

.Authority is helpless. The matter is of extreme urgency,

for until a definite policy of development is formulated

progress will be gravely hindered.

The London County Council recently pressed the

(Government to say definitely whether it proposed to

proceed with the Bill or not. The Special Com-
niittee on London Electricity Supply reported that

the Committee had already incurred considerable

expense in preparing schemes, and thought that
" unless it is made clear at an early date that

there is a reasonable prospect of the additional

powers being obtained that are needed for the estab-

lishment of a Joint Electricity Authority on an effectiFe

footing, we feel that the Council will require to consider

very carefully to what extent it will be justified in

taking further action and incurring heavy expenditure

in connection with the prosecution of its scheme." This
point is of interest not only to the London County
Council, hut to all other interests in London concerned

in the Inquiry ; further, it is of interest to the proposed

Inquiries in other parts of the kingdom. The Govern-

ment ought certainly to say definitely whether it intends

to proceed with the Bill or not. Its silence on this

point, and the constant postponement, might mean any-

thing, and certainly have created an atmosphere of

great uncertainty. It is obviously unfair of the

Government to allow councils, companies, and others

to incur heavy expense at the Inquiries if they are to

be afterwards rendered inoperative by the withdrawal
of the Bill.

One statement made by Mr. J, H. Kider very em-
phatically in the course of his evidence was very sig-

nificant as bearing upon the question of the electrifica-

tion of railways and the desire of the great railway

companies to install their own generating plant—namely,

that the Joint Electricity Authority can never hope to

supply electricity to the railways so cheaply as they

can generate it themselves. The reason ij that which'

we have mentioned previously in connection with the

comparative possibilities of private and public under-

takings—that the latter must provide a sinking fund
to repay the borrowed capital invested, in the plant.

Hence, the railway companies offer not only to generate

for themselves, but even to supply energy to the Autho-
ritjM As the purpose of the Electricity Act of 1919 is

to provide a "cheap and abundant" supply of elec-

tricity, this is a consideration which cannot be lightly

set aside ; if the railways can supply it more cheaply

than the Authority, the latter will have no right to

refuse the offer. But the matter goes further than that.

As indicated above, it raises the whole question of

private versus public generation of electricity; if a.

cheaper supply can be given by private enterprise,

there is no excuse for imposing upon the consumer

permanently increased charges merely for the sake of

pandering to the municipal ownership idea. As in

North Wales and the West Riding, here again in

London the evidence appears to support the view that

we have put forward—that the true function of the

Joint Authorities should be to supervise the supply of

electricity and advise the Electricity Commissioners,

leaving the main supply to the hands of private enter-

prise, which is best qualified to deal with it. and tha

distribution to the existing undertakers.
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FoK the past quarter of a century we

LBective have from time to time urged British

Co=operatioii. electrical manufacturers to combine

their forces—not necessarily their busi-

nesses— in order to secure many advantages to which

they are entitled, but which they could not hope to

obtain single-handed. By joint action they could

achieve the reform of specifications for contracts which

in earlier days sought to impose the idiosyncracies of

consulting engineers upon manufacturers down to the

last item in the construction of machines—a practice

which inevitably tended to increase the cost to the pur-

chaser without ensuring the slightest gain in efficiency

or reliability, and was the very negation of standardisa-

tion ; they could abolish unfair conditions of contract

such as those which compelled British manufacturers

to work under conditions from which their foreign com-

petitors were free; they could avoid the reckless price-

cutting which resulted from unrestricted internal com-

petition, and which led to corresponding cuts in quality

in order to attain the absurdly low cost of production

implied by the ''lowest tender"; they could secure

sufficient profits to permit of a fair amount of research,

and so on. All these points have been put forward in

our pages, for more years than we care to look back

upon, but with little success, for individualism is one

of the most deeply rooted characteristics of our race,

and only in comparatively recent years has it been

realised that co-operation is a fundamental necessity

of modern manufacturing conditions. Even now there

is a vast amount of scope for the development of the

principle of mutual assistance and support, but un-

doubtedly great progress has been made, and the estab-

lishment of such great societies as the Federation of

British Industries, the British Electrical and Allied

Manufacturers' Association, the Electrical Contractors'

Association, and similar bodies has been amply justified

by the beneficiil results which they have obtained.

The objection which is usually advanced against such

combinations is that they put up prices unfairly and
enable their members to reap exorbitant profits, an<l

there are certain sections of the lay Press which invari-

ably describe them as '' trusts," and appear to imagine
that thereby they stigmatise these organisations as

inimical to the public welfare and worthy to be damned.
Even " trusts," however, are not necessarily harmful,
and as a matter of fact, the use of this teriil is usually

wholly unjustified—at any rate, in the case of trade

associations such as we have in mind. A " trust," in

order to become a profiteering body, must first .secure

a monopoly of the branch of industry concerned, and
for this purpose it must not only embrace within its

membership all the British manufacturing firms, but
also must be protected from foreign competition—con-

ditions which in this country are impossible of attain-

ment. If, then, a trade association neither desires nor
is able to eliminate competition and set up an unhealthv
standard of profits, this objection falls to the ground,
and no other valid criticism remains to be considered.

Our point is admirably illustrated by the report of

a sub-committee on the electrical cable industry, of

which an abstract appears elsewhere in this issue. It

relates almost wholly to the operations of the Cable
.Makers' Association, which was formed as long ago as

1899, and for a long time remained the only organisa-
tion of the kind which had been successfully established
in the electrical industry. A perusal of the report will
show that all the objects outlined above have been at-
tained by this excellent association, which has achieved

^
a high reputation not only for the cables manufactured

* by the constituent firms, but also for the sagacity and
integrity with which its affairs have been conducted.
That ample competition exists to prevent profiteering
is made clear by the evidence, but the most significant,
conclusions of the sub-committee are those which state
that there is a ' marked absence of hostility towards
the association. " and that it,* operations have so raised
the standard of rjuality of "association "cables that
purchasers are willing to pay a higher price for them

than for other brands; the cable-making industry is

prosperous, and British cables have a world-wide repu-

tation for reliability and durability. No higher testi-

mony to the virtues of combination under wise adminis-

tration could possibly be desired, and we congratulate

the Association on its distinguished record of public

service and private advantage which has been further

endorsed by the election of its most capable and univers-

ally esteemed director, Mr. LI. B. Atkinson, to the office

of President of the Institution of Electrical Engineers.

The The question of the representation

Question of of labour on Joint ..Electricity Autho-

Workers' rities came up at the Greater London
Representation, hearing last w-eek. The London County

Council administrative scheme includes

in the constitution of the Authority provision for two

representatives of workers in the industry. It is further

specified that these representatives shall be chosen by

certain trade unions to Ije nominated. It seems, how-

ever, an open question whether labour can be legiti-

mately included, since the actual Act of 1919 cei'tamly

does not specify labour amongst those who should be

included in the Authority. The only reference in the

Act under which it could come is
"' other interests."

It will be remembered that labour was specifically

included m the constitution of District Boards in the

original Bill (which was afterwards discarded), but to

include representation of labour in an entirely volun-

tarj' body, such as the Joint Eleotricitj- Authorities are

supposed to be, is another question altogether. Further,

the question of including representatives of trade unions

on the London Joint Authority has also a special aspect

in view of the circumstances in London. It will be

remembered that the position of the trade unions in

London is that they have given instructions to their

members to refuse to connect up installations which

have been erected by non-union labour. They have also

taken action, similar in elect, with regard to

kinema shows where union rules are not observed.

The unions intei-ested in the electricity supply

industry thus claim the right to use the in-

dustry as a lever to enforce their claims in quarters

which have nothing whatever to do with the electri-

city supply industry itself. We are not discussing

at the moment the legitimacy or otherwise of such claim,

but simply stating the fact as having a bearing upon
the inclusion of representatives of these unions on a

Joint Electricity Authority. The Joint Electricity

-Authority when formed will become the Authority which
will regulate the development of supply throughout
tireater London, and thus be in a position of extensive

jiower and responsibility, its first duty being to main-
tain uninterrupted supply. Conceivably cases would
crop up where the trade unions decided to take drastic

action in one direction or another, and it W'ould surely

be an anomah' if on the one hand the Joint Electricity

Authority were striving to maintain supply, and on the

other hand the workers were receiving instructions from
one of the trade union members of the Joint Authority
to take steps towards stopping the supply.

Whether the appeal case at Hackney will do anything
towards settling this awkward situation is still to be

seen, but so long as the trade unions claim the right

to use the electricity supply industry to settle outside

(juarrels it would surely be indiscreet to give their

representatives a seat on the Joint Authority controlling

the supply of London. The principle to which these

trade unions have thus committed themselves is a very
big one. and may conceivably become, sooner or later,

of very serious importance. We quite sympathise with
the London County Council in its general wish to

secure the interests of the workers in the way mentioned,
and we should raise, no criticism if it 'were representa-

tion of the workers simply as siicli. but it is not. It

is a question of taking into the .Authority representa-
tives of unions which, as we have pointed out. have
interest in militant action far beyond the scope of the

Joint Electricit\' Authoritv.



801 THE ELECTRICAL REVIEW, [voi. 88. No. 2,274, jonb 24, i9ai.

ELECTRIC VEHICLE PROGRESS AT BIRMINGHAM.

A New Battery-charging Station.

Thk City Corporation 6f Birmingham, it is believed, has

one of the finest fleets of (electric veiiicles in the country,

and in the collection and removal of houae refuse greai

econdmies have been effected by the u I ilisal ion of electric

vehicles in place of horse-drawn wagons.

The use of a liiigc fleet of such \chirleB naturally

Fig. 1.

—

Bblliss-Cbompton 75-kW Gbnebating Set

involves the provision ol extensive battery-charging

facilities, and the following particulars and illustrations

of a plant to provide energy for that purpose, which has

been installed by Mr. S. Thomas Pemberton, M.I.E.E., for

the Birmingham Corporation Salvage Department, will be
of interest.

Prior to the erection of the plant, the steam generated by
the burning of refuse at the Corporation Detiructor Works
at T/ifford, King's Norton, was discharged to atmosphere ;

it is now, however, utilised to generate electricity which is

used to charge the vehicle batteries and also to drive

motors in ronnection with the water-softening, tin-liundling,

and clinker-screening plant. The saving to the department
is enormous, as it will be realised that the electrical energy
is produced as what might be termed a by-product from the

heat derived from burnt refuse.

An interior view of the power house is shown in fig. 1,

which, it will be seen, contains a Belliss & Morcom vertical

steam engini' direct coupled to a Crompton generator. The
exhaust steam is discharged into a surface cond(>nser supplied

by Messrs. .1. Evans & Son, Ijtd., the water for which is

obtained from the canal near by. The output of the

generating plant is T5 kW.
The interior of one of the garages is illustrated in fig. 2 ;

the equipment in these buildings consists of watt-hour
meters and specially constructed cast-iron connection boxes
for the purpose of attacliing the flexible charging cable to

each Tehicle, this method being preferable to the use of

plugs and sockets, owing, it is claimed, to its being
possible to secure a more solid and positive contact there-

with.

The third figure shows the vehicle-charging switchboard
of the well-known Igranic type, which has already been
described in our pages. It is suitable for charging 10*

vehicles at once, and two blanks have been left for future
extensions. AVith regard to the remainder of the installa-

tion, all the underground cable was supplied by Calender's
Cable and Construction Co., Ltd., the wiring was carried

out by the Stuart Electric Co., and the power panels and
motors were furnished by Messrs. Electromotors, Ltd.

The plant as a whole is sound and comprehensive,
and the scheme reflects credit on Mr. .lames Jack-
son, superintendent of the Salvage Department,
who introduced the idea, and his departmental engi-

neers, Messrs. Codlin and Sainsbury,

not forgetting Mr. Pemberton, under
whose direction the scheme was carried

out. It is interesting to note that

the Salvage Committee is so satisfied

with the whole lay-out of the job that it

proposes to duplicate the plant at

another of its destructor works at an
earlv date.

The Salvage Department now has in

commission a fleet of ;il Edison 2},-ton

vehicles, and one Orwell .S.'.-tODn^r,

and a report was recently issued deaiirg

with the service of the electric vehic'es

for the second six months of last year,

when -'t; Edisons and the one Orwell

lorry were operated. Attention is called

to the saving which has been effected

in the Montague Street area by sub-

stituting electric vehicles for horse-

drawn wagons in the outlying portions

of the area, and by confining the horee

traction to the area nearest to the

depot, namely, within a radius of about

1
j
miles.

Statistical information has been pre-

pared relating to the combined system

(if working electric vehicles and horse-

drawn wagons in the Montague
Street area, which is summarised as

follows :

—

Number of rounds (one transport unit for

each) 6 10

Averaere interval between eich visit Cworli-
ing days") filO 6 if,

Average numhar ot houses visited per week :

By one vehicle and four men 2,1 It; —
By one horse wagon and two men — 84B
By a two-horse wagon and four men to

compare with electric vehicle labour ... — 1,6'.'2

From this table it is clear that each electric vehicle

working in the outer portion ot the Montague Street area,

and travelling double the mileage of the horse wagons per

day, visits as many houses as approximately 2', horse wagons
visit ia their restricted area near the dep^t. The & st per

house visit is as follows :
—

Per hour
per week.

3 22d.

2-94d.

Horse wagons—continuous system —inner area
Electric vehicles ,, „ outer „

Saving in favour of Iha electric vehicle per hcuse
per week ... ... ... ... 0'28d.

This represents a saving of £125 per annum for each

electric vehicle, but the figure is really greater than this,

because if horses had to travel to the areas now served by

electric vehicles they would not visit nearly as many hou.'es

as they do in the inner area. It is estimated that the saving

effected liy transferring two horses from long-distance work

into the inner areas, or short-distance work, effects a further

saving of at least £125 per aanuni, so that each electric

vehicle, directly and indirectly, results in a reduction of the

working costs by no less a sum than £2.")0 per year.

The view is expressed that there are distinct spheres of

operation for both the horse-drawn and the electric vehicles,

and that a reduction in costs can best be obtained by

utilising both methods of transport. For the electric vehicle

to compete with horse haulage in the inner area, which

comprises mainly a poor class of property, from which there is

nearly 40 per cent, more refuse (in weight), it is stated that it

would be necessary to have a 3i-ton vehicle with a body

ikl
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capacity of 9 cb. yards. Doubts are expressed about whether

it will ever be practicable for electric vehicles to collect

more than three fall loads per normal working day,

because the extra loads would involve additional

has been pointed out to the city electrical engineer that as

most of the electrical energy used for charging the electric

vehicles is taken from the generating stations at night time,

during the " off-peak load " period, a reduction in the price

r^
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TRADE UNI0N5 AND PROFIT-SHARING
AQREEMENTS.

(By a Legal Contributok.)

A CASE recently decided in the Court uf Appeal will be

read with great interest by "vthose, who are interested

iu profit-sharing and co-piirtner.ship as -means of bring-

ing employer and workman t getlier. The trade union

objects to these schemes. They are apparently suspect

because they tend to make a workman independent of

his union, and unamenable to discipline. The question

whether, in the existing state of the law, a trade union

can prevent one of its members from entering into any

such arrangement was considered in Braithwaite v. The

Amalgamated Society of Carpenters, which is reported

in The Times of June 14rth.

The facts are simple enough. Tbc phiiutiH sought

an injunction to restrain the defendants from expelling

him from their ranks. It was a rule of the union that

a member might be fined or expelled if he is " working

on a co-partnership system when such system makes

provision for the ojjerator's holding a minority of the

shares in the concern." The plaintiff had, in fact, be-

come a member of Lever Bros, Ltd., Co-partnership

Trust, and because he did so, an attempt was made

lo expel him on the ground that he had committed a

breach of the rule above mentioned. It was contended

that no action lay because of Section 4 of the Trade

Union Act, 1871, which provides that nothing in the

Act is to enable any Court to entertain proceedings in-

stituted with a view to directly enforcing or recovering

damages for the breach of an agreement.

In the Court below Mr. Justice Eve had held that

on the authority of Chamberlain's Wharf u. Smith

(1902) 1 Ch. 605, the action could not be maintained,

but the Court of Appeal thought otherwise. The Master

of the Rolls said: '^ The plaintiffs do not dispute the

validity of the rule; they say they have not done any-

thing to contravene it. It must be an attempt to enforce

an agreement by which the defendants agreed to do

something. Where is that agreement to be found 1 In

my opinion no such agreement can be found in the

riile at all. The only agreement which it implies was

the one arising from membership. There must be im-

plied on the part of *he member an agreement to comply

with the rules, and on the part of the defendant union

an agreement to give the member certain benefits so long

as he complied with the rules. It seems to me that the

answer to the question, apart from authority, is that

the defendants nerer made any a(/ree)nent, but had made

it a condition of membership that the plaintiff's should

not commit any breach of the rules."

The Master of the Rolls then examined Lord Lever-

hulme's co-partnership scheme, pointing out that it did

not oblige any workman to take shares in the concern,

nor was there any provision that the workman shoidd

always hold a minority of the shares. In another case,

tried at the same time, it was held that one Ashley, a

member of the General Union of Operative Carpenters

and Joiners could not be expelled from that body because

he had joined Lord Leverhulme's premium bonus sys-

tem.

. Lord Justice Younger, in giving judgment, drew

attention to rhe importance of these cases. " For a

man to be expelled from his trade union means that he

can obtain practically no employment in his own trade.

He is in danger of becoming what Lord Justice Fletcher

Moulton in another class of case once described as jin

odd- lot in the labour market. Expulsion from the

union is a sentence of industrial death."
." The moral of this case is that Uie Court will in effect

prevent the expulsion of a member fron\ a union unless

it is clearly shown that he has contravened a rule. It

.will not do for the union official to merely say: " Ynu

must nf>t join your employer's co-partnership or profit

sharing scheme or 1 will have you expelled." He must

go furtlier. and be in a position to say that to join that

particular sclicme was to infringe a particular rule by
which the workman was bcund.
We imagilie that it is not by an^' means beyond the

capacity of employers like Lord Leverhulme so to frame
the rules of a co-partnership scheme as to avoid clashing

with the rules of any union to which their workmen
bclon.'.

JOINT ELECTRICITY AUIHORITIE5.

[Ciiiitiiiiird from puyc 7'J'J.)

London and Home Counties Inquir).

CJ.N- Wcilucsday, June 1.5th, Mr. J. H. Rider, wlm, with Sir
.\lexander Kennedy. Mr. O. W. Partridge, and Mr. C. H.
Wordingbam. has prepared the t<;chnical scheme embodied
in the London County Council's proposals, explained the
niddilicatiuns whic-li had l)ecn made in the scheme as origin-
ally presented lo the Coinmissioners, and the reasons for them.
The Coiniuitteo of Engineers was formed in May, 1920, Sii"

.\. B. W. Kennedy and Mr. G. \V. Partridge being appointed
by nine of the companies, Mr. Rider by the L.C.C. and Mr.
Wordingham by the Conference of Local .\uthorities owning
electricity works in Greater London. As stated by Mr. Craig
Henderson on the opening day. Sir Philip Dawsorf; on behall

of the railway companies, had approved of the technical

scheme. Under the original scheme, the construction of the
capital stations already referred to, viz., three on the river

Thames east of the Blackwall Tunnel and one in the west
at Chiswick, together with the extension of two of the exist-

ing stations, was to be taken in hand at an early stage. The
two existing stations which are to be extended are Stepney
and Deptford. Although this part of the scheme still holds

good, it has been decided, in the hght of financial conditions,

to postpone the construction of capital stations, and to pro-

ceed, as the first stage of the .scheme, with the hnking-up
of a certain number of the existing stations, which have been
named group stations, to meet the demand until 1925-6. and
then to add additional plant in nine or ten of the existing

stations to deal with the load for a further period, unless

the conditions permit of the construction of the capital sta-

tions. The following table gives the group stations which
are to be linked up. showing the new plant which is to be

added, and the amount of plant it is proposed to scrap, and
this linking-up forms the nucleus of the modified proposals

as now placed before the Commissioners by the London
County Council :

—
Existing plant. Newplant. Scrapped plant. Total.

Station. kW. kW. kW. kW.

West Ham ... 17,900 10,OtlO 3,900 24,000

Poplar 9,750 6.750 — 16.500

Stepnev 16,000 10.000 — 26.0«»

Shoreditch ... 8,800 5,000 3,800 10,000

Hackney 18/200 9.0<X» 1.200 26,000

Walthamstow 5,800 3.300 l.-'^iOO 7.300

Bow (Charing Cross Co.) 20,400 12,000 (S.tOO 26,000

Bankside (City of Lon-
- don Co') " 30,000 26.0t)0 lO.SU) 45.2(X)

Islington 9.'2.50 5.(100 3,2.50 ll.OiKl

St. Pancras (King's Road) 5,o(X) n.6(X) — 17.100

St. Marvlebone .:. 19,000 17,600 2.(K.)0 .34.6rK)

Grove Road (Central Co.) 20.220 35,000 5,220 50.000

Horseferrv Road (West- -

mmsterCo.) ... o'.lOO 3,000 - S.lOtt

Hammersmith ... 11.400 12.(HiO 2.4011 21,(«i

Wood Lane (Kensington

and Kotting Hill Co.) ll.SXKI — l.hlH» ]0,.:i(KI

Batter,sea 9,5'i4 5.000 3,024 11,.500

B,irnes ... 1.500 3.000 — 4.500

Kingston 3,240 - 700 2..540

Wimbledon 4.825 3,000 1.32o 6,o00

Willesden (Metropolitan

Co) iH.OOO 16.000 9,000 30.000

Uxbridge" :'! ... 6,100 2,000 1,700 6.400

Wandsworth (County

Co) 20..500 6.000 — 26,500

South Metropolitan Co. 17.500 - 1.000 16,500

South London Co. ... 7.(K)0 - 3.-500 3,500

London Electric Corpora- ,-.Tn o-> cm
tinn 44.3.50 3,.)0O 1.1.3.50 .32,500

Crovdon
' ' ":. ^M^ Ifl.'""' '•«'« l^.-W

Woolwich (Globe Lane) 10.2.50 ]0.0(«1 - 20,250

Griivesend 1-800 7.000 800 8,000

Brimsdowii (North Met.
Power Co.1 l--i.75l» 15.(K)0 4.7oO

Willesden (North Met.

Power Co.) 18.-500 — —
23.000

18.-500

Totals .395„5.59 'il6.7.50 84,519 -5-57.790

In this wav it is calculated that the .Toint Authority would

have at its disposal bv 1925. without having spent any money

on csoit^l sfotions, 5.57.000 kW to meet an estunated demand

of 48((.000 kW.

i
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The ChaikmaN raised the question of reserve plant, and
Mr. Kider pointed to the tact that there would be a number
ol other stations which could be called upon lor assistance
to the extent ot To.OLlO k\\ , although they uould not toriii

part of the linked-up group stations, ihese he named as
riarkmg, ±ieckenham, Bermondsey, iJexley, JJartford. Kahng,
Jiast ilam, Krith, l''inchley, Hampstead, Heston and isle-

worth, Jiornsey. llford, l^yton, Southwark. Bromley, Earls
Court (Brompton & Kensington Co.), Chelsea, ChiswicK, City
Koad (County Co.), Kgham, Harrow, Sui'biton, Tottenham,
and Twickennam. He added that a number of stations m
the central area had not been taken into account because they
were practically in process of being shut down by then-
present owners. i<\irther, it was pointed out quite clearly

that under this hnking-up scheme, as the lirst stage of the
comprehensive proposal, a number of stations on the fringe
of the area would not be assisted in any way, and that these
districts must go on as they were now for some time to come.
Under present hnancial conditions it would be too expensive
to lay the necessary mains.
Continuing. Mr. Kider said that if in 1925 it was still found

impossible to erect the new capital stations, then it would
be possible to extend nine or ten of the existing power sta-

tions so that the total plant available would be 760,000 k\V.
By that time, plans would have to be put in hand for the
capital stations owing to the urgency of the increasmg de-
mands, whilst no doubt the financial position would be much
improved. At present, however, the gain in lower working
costs to be obtained from the capital stations would be more
than oti'-set by the higher capital charges. When the whole
scheme was completed and the capital stations were working,
it was provided that the only existing power stations which
would be kept in operation would be Willesden (North Metro-
politan Electric Power Co.), St. Marylebone, Urove Jrtoad

(Central Electric Supply Co.), Hackney. Bow (Charing Cross
Co.), and Bankside (City Co.). When that would actually

happen he could not say.

The question of leaving out of account some of the " fringe

areas for some time to come was taken up by the Commis-
sioners. Mr. Booth asked what was the object of keeping
them in the area if they were not to be assisted from the

beginning. Was it Mr. Rider's opinion that a better scheme
could be produced by reducing the area?
Mr. Eider said the cost of taking the supply to the extreme

areas must be much greater than that of supplying the

inner area, utilising the existing stations, and from the en-
gineering point of view, it would be a better scheme to omit
some of the outside areas. Some assistance might be given

to the outside areas, however, through the railway supply,

which the figures he had given had not taken into account.

The Chairman said it was the possibility of getting assi.st-

ance in the outside areas from the railway supplies that had
induced the Commissioners to delimit the area in the way
they had.
Mr. RiDF.R said a great deal depended upon the nature of

the railway supply.

Di.scussiug the question of costs under the original scheme
and the one now proposed, excluding railway supply, it was
jiiiintcd out that under the revised scheme, the cost per unit

di-livi'ivil to the feeders by authorised distributors, after con-

\er-sion, would be 1.38.5d., whereas under the original scheme
it would be 1.4.S8d.. whilst under the original .scheme with

the railways included the cost would be 1.377d., all these

tigures being averages over the whole area for the first stage.

In order to make the linking-up scheme work efficiently, it

would be necessary to have the central controlling body or

.Joint Electricity .Authority to control the whole of the under-

takings, not only as to giving supply, but as to the hours

when certain .Citations should work, where plant should go

in, &c.. even down to the book-keeping of the generating side

of the business. It was for this reason that the expenditure

of the Joint Authority was placed at £'.50.000 per annum.
Iiecause there would have to be a technical staff to carry out

this work of supervision and management.
The chief cross-examination of Mr. Rider on Wednesday

came from the promoters of the East London scheme, although

on the admission that the outer areas could not be assisted

for some time, counsel for the Hertfordshire County Council

and the North Metropohtan Power Co. suggested that as it

apiieared the area was unwieldy, it would improve the position

if they were left out.

'Die point of the cross-examination on behalf of the Ea.st

London .scheme was that by splitting the area delimited by
the Commissioners into .several smaller ones, a more eflicient

service would be obtained, at any rate, for industrial London,
cheap power being essential to industry. It was put to Mr.

Rider that to have a large area such as was proposed in order

to bring down the average cost over the whole was not the

right way to proceed, when certain of the districts, and
those the most important industrial ones, were already supply-

ing energy at a lower rate than the average estimated under
the revised scheme.
Mr. Rider, however, stuck to the point of view that there

must be a large area, and that all the undertakings in it

.should come into a common pool for the good of the com-
munity as a whole.

Sir Herbert NiELD, K.C.. for the Hertfordshire County
Council, expressed a fear of territorial aggrandisement on
the part of the London County Council, and suggested that

that was behind the desiie to get such a large representation
on the Joint Electricity Authority, which would be dominated
by the E.C.G.
Mr. SiDNEi Morse, for the W'est Kent Electric Power Co.,

referred to the scheme for the erection of a new power station
by that company upon which the Commissioners had deterred
their decision. He said the company would want bO.OtK) kW
in a comparatively short time ; where was it to come from,
under the L.C.C. scheme'?
Mr. Rider said that if such a demand were made upon the

Joint Electricity Authority steps would be taken to meet it.

Un Thursday. June 16th, Mr. Wrotfesley, for the Middlesex
County Council, endeavoured to get an expression of opinion
from Air. Rider as to parts of the area being cut out. but
Mr. Rider was emphatic that some substantial portion of
Middlesex must be included. He would not agree to making
the bouuuaiy of the electricity supply area on the north and
west that of the County of London.
The Chairman asked Mr. Morse, on behalf of the West Kent

Co. and the County of London Co.. to give details, some time
during the inquu'y, of the de%'elopments involving 6U,O00 kW
in the case of West Kent, and of the anticipated developments
in the County of London Co.'s area. Although evidence was
given at some length with regaid to the latter during the
inquii-y in October (Er.EcrairAi, Review, October loth and
"ilind, 19'20) concerning the Barking station, it was not quite
sufficiently detailed for tlie purpo.se of the present inquiry,

Mr. Morse promised to do this. Continuing his cross-ex-

amination of Air. Rider, he ehcit-ed the fact that the site of one
of the proposed capital stations the same as that of the old

Thames Ironworks, and that it was the same site as that pro-

IJosed in the scheme which was being placed before the Com-
missioners by the Great Eastern Railway Co. The available
land there was 13 acres; at Chiswick there were '25 acres, and
the other two stations at Beckton and Greenwich would be
on sites of 16 and 'J acres respectively. The point of Mr.
Morse's questions was to compare the proposed new stations

with the County of London Co.'s proposed station at Barking,
and to that end he went through the relative advantages as
regards the usual facilities.

Mr. Eider was reminded that during the October inquiry

into the County of London Co.'s application to the Commis-
sioners re Barking, he said that new generating plant was
required immediately at that time, and that there was need
for a new large station as soon as it could be built.

Mr. Rider said he was still of the same opinion if financial

conditions permitted, and it was only because after having
spent a lot of money the cost per kWh was no cheaper, that

he now suggested that the capital stations should not be built

at once.
Further questions showed that the total sales of energy

in 1925-6. exclusive of railways, would be 960 million units

in the whole area, compared with 6U8 millions, an increase of

352 millions, or 5.S per cent, in the six years, equal to 7.8 per

cent, annually. Mr. Morse suggested that on the figures of

the County of Loudon for 1918-19 and 1919-'20, and applying

these to the whole area, there would be an increase ol 23U

per cent, during the coming six years. Similarly it was
pointed out that on the basis of the County of London Co.'s

own increa.so in 1918-19 and 1919-20 the increase carried for-

ward six years would amount to 215 per cent., again a very

much larger increase than had been allowed foii.aver the

whole area by Mr. Rider.

A.sked how he proposed to deal with the increasipg. demand
of the County of London Co. up to 1925. Mr. Eider said he

would deal with it from City Road. Wandsworth, and Bank-

side, and if the load should grow beyond the capacity of the

available plant in these stations, or if there .should be a break-

down, there would be help available from other stations

linked up. If the general growth was more rapid than anti-

cipated in the siheme now put forward, it would mean that

the second stage would come into operation more quickly.

The Chairman said the Commissioners would require assist-

ance on this matter, because it took a long time to get plant

installed, and it would be necessary to put forward a proptu'

scheme dealing with the contingency of a more rapid develop-

ment than had been assumed, as indicated by the figures put

in by the County of London Co. .\t present there would

be available 39.200' kW in the County of London Co.'s stations

and 10,000 kW ear-marked at Bankside under an agreement

to deal with the County Co.'s load. Supposing that the

company's demand increased, as siiggested. to a figure for

which this plant would not be sufficient, how could it bo

met'.'

Mr. Rider .said that if the County ot London Co. or any

other undertaker required more plant, some notice would be

given to the Joint Authority, and arrangements would have

to be made either for the erection of a capital station or for

additional plant to be installed in some of the existing stations,

which could be done to the extent of another 190,000 kW .

The Chairman pointed out that the County Co. expected a

load of from 40.000 kW to 51,000 kW according to the load

factor, in 1924-5.
^ /. ,

Mr. Rider said that the curve he had prepared of the esti-

mated increase over the whoie area was on a basis which

was higher than that which had yet taken ;place, exce))t

during the war peiiod. _- ..,...,
The question of the estimates'of increase m mdividual cases

was raised, and the chairman said it was naost important
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fur the Commissioners to have the estimates from the L.C.C.

in each case for comparison with what the individual com-
panies, such as the County Co., said would be the position

four or live years hence.

Mr. KiDER said his estimate of the County Co.'s load in

1924-5 was 36,700 kW, against the company's figure of 40,000

kW.
The Chairman said that 40,000 kW was on the basis that

the company did not make special efforts to increase the

demand between now and 1924-5, as it saw no prospect of

meeting it without the new Barking station.

Mr. KiDER said he had also estimated 20.000 kW for the

Romford area of the County Co. by 1931, and the company
could have 10,000 kW as soon as the Joint Klectricity Autho-

ritv got to work. That 10,000 kW would be supplied from

Stepney. Poplar. West Ham, and East Ham, the linking-up

of which would cost jBIOO.OOO, although the mains would not

be laid only for the supply of the 10.000 kW in question.

The total cost of the mains for linking-up throughout the

whole area was £1,000,000.

Mr. Morse suggested that to have to get the 10,000 kW
from four stations was a little complicated.

Mr. KiDER agreed, but added that it was quite practicable,

and the lO.OW) kW would be available within a period of

two years, assuming the Joint Klectriiity Authority got to

work at once.
Answering questions with regard to the position of Croydon.

Mr. Rider said that it did not form part of the preliminary

linking-up scheme, and would only come in ultimately as

part of the whole scheme. Nevertheless, the Croydon station

would be under the control of the Joint Electricity Authority,

and he anticipated that Croydon would be supplied with energy

at no higher price than at present. Croydon would receive

no benefit until the capital stations were built. Nor would

Croydon be any worse oft. but meantime it would be under

control as part of the general scheme. The same applied to

Kingston, Guildford, and some other towns similarly situated

on the fringe.

Questions were next put on behalf of the Metropohtau

Electric Supply Co., the objection already lodged with the

Commissioners being to that company's bulk supply area in

Middlesex being included in the scheme, but the company
did not object to the area now served by it in the County of

London bemg included.

Mr. Rider said he could not agree to leave out the

Metropolitan Co.'s area, because it was within the limits of

economical distribution from the Chi.swick power station,

when that was built.

Mr. G. Spencer Hawes, representing Guildford Corporation,

asked for exclusion from financial liability under the scheme,

seeing that Guildford would not benefit in any way for a long

time.

Mr. Rider's answer was that that was an administrative

matter, and must be determined by the Joint Authority. On
the question of the cost of energy obtained from the Autho-

rity, an authorised distributor could not be asked to pay more
than be could cenerate at for himself. There would, however,

be varying tariffs for the energy supplied by the Authority.

Sir Harry Haward asked why there should not be a

uniform scale of charge for energy by the Authority based

on load factor.

Mr. Rider said it could be done, but it would not be alto-

gether fair, because distance must come into consideration,

although primarily the scale would take into account the

load factor.

Mr. Craig Henderson, K.C, re-examining Mr. Rider, dealt

with the appUcation of various authorities and companies to

be left out of the area. Mr. Rider said the Joint Electricity

Authority could only supply in bulk to authorised distributors

and power companies, and could not compete in any way with

an existing authority unless the latter failed in its .statutory

duties. The whole object of the Joint Authority was to

assist and not to compete. As to the County of Ijoudou Co.,

it was giving supplies to authorities outside its area, which
were putting a strain on the supply within the company's

own area, and, moreover, it might be that the Joint Autlnrity

would be able to give these outside .supplies from ninii' con-

venient sources.

Discussing the Barking station and Mr. Rider's ohjecliim to

putting 60U.OOO kW there, the Chairman a.sked if Mr. Rider

would have the same objection if Barking were restricted to

200,000 kW, or the same size as the proposed Beckton power

station of the L.C.C.
Mr. Rider said the position then would be that llu' ci.^t

of transmission from Barking would be a little higher, whilst

Beckton would also have an advantage as regarded fuel,

because by-products from the coal distillation plant of the

Gas Light & Coke Co. would be used.

At the conclu.sion of his re-examination. Mr. Rider was
questioned by Sir Harry Haward as to the reason for his

change of opinion as to the need for capital stations, since

hegave his evidence on the County Co.'s proposal in October.

Surely the financial conditions were no worse now than they

w-ere in October, and in fact they were inclined to improve.

Mr. Rider said his change of opinion was not caused by
the alteration in prices, but by a more intimate knowledge
of the circumstances of the case. Had he known in October
what he knew now as to the advantages to be gained by
linking-up, he would not then have said that a capital station

should be erected as soon as possible. It was not so much
a question of alteration of conuitions, as an alteration in the
knowledge of himself and his colleagues.

Sir Hakrv Hawahu pointed out that the County Co. was
willing to proceed with the erection of a capital station now,
notwithstanding the financial conditions.

Answering questions by Sir Harry Haward, Mr. Rider said

that the only capital expenditure in which the Joint Authority
would be involved before the capital stations were built, would
be £1,050,000 for mains and plant replacement.

Sub.sequently Sir Harry Haward said it must be made
perfectly clear what was to be the position of the Joint Elec-

tricity .Authority as a separate entity in relation to the existing

stations. It was not at all clear to him as the case had been
presented so far.

Mr. Rider said a subsequent witness would deal with this

point. He him.self was not prepared to speak as to the con-

ditions upon which power stations should be taken over by
the Joint Authority, but it would have to be a matter of

arrangement whether the staffs of the generating stations

were paid by the Joint Authority or the authori.sed distributor.

Sir Harry Haward also put a series of questions as to the

levenue of the Joint Authority, because although there was
to be an expenditure of £1,050,000 during the first five years,

there was no estunate of revenue. So far as he could see,

the Joint Authority would be a clearing house.

Mr. Rider replied that as it was the idea that the Joint

.\uthority would take over the whole of the generation side,

it followed that it would handle the whole of the revenue from
generation.

Mr. Page said it seemed that the Joint Authority was to

have all the privileges of ownership without the responsibility.

Discussing the railway supply. Mr. Page said he regretted

to see the L.C.C. taking up a timid attitude with regard to

this. He elicited from Mr. Rider that, owing to the fact

that the Joint Authority, when it came to erect a capital

station, would have to put aside a sinking fund, it could never

offer the railway companies such a cheap supply as the rail-

way companies could generate for themselves. In fact, the

railway companies had intimated to the L.C.C. and the Com-
missioners that they would prefer to put up their own
generating stations and supply the Joint Authority itself.

Mr. Page : And you will lose that complete control of the

whole of the generation by the Joint Authority which you
have .said was so desirable to the success of the scheme'?

Mr. Rider admitted that that was so, and added that so

long as the Joint .Authority had to provide a sinking fund
for a comparatively short period, it could never offer the

railway companies sufficiently good terms at any time.

Mr. Page, on Friday, June 17th. in continuing his ques-

tions as regards raDway supply, said that Mr. Rider's evidence

on the point had sti-uck at the root of the scheme, anu he

wished to carry the matter further. He asked whether it

was possible to suggest a scheme by which the financial

position of the Joint Authority with regard to sinking fund
could be improved so that the railway companies could be
supplied by the Joint Authority?
Mr. Rider promised to bring forward a scheme. He had

not gone into the details of what the railway companies
estimated they could do, and his view already given was based
on those estimates. The railway load which the Joint Autho-
rity might get was estimated at 200,000 kW for the L.B. and
S.C. Railway, the South-Eastern Railway, the Great Eastern
Railway Co.. and the Midland Co. Ifie Great Western. South-
western, and North-Western railways had their own generat-

ing .stations, and it seemed that the railway companies might
erect a number of comparatively small stations, which would
not be desirable. The point was that the Commissioners
could not refuse jjermission to railway companies to build

stations if they could show that they could generate at a

lower price than the Joint Authority could offer.

Passing on to distribution, Mr. Page received the emphatic
opinion that the existing distributors were the best people to

carry on this work, and not the Joint Authority, provided, of

cour.se, that the technical staff of the two bodies were kept
separate. Generally speaking, the Joint Authority should
have nothing to do with distribution, said Mr. Rider.

Question.s were then put as to the position if the load

developed more quickly than anticipated and necessitated the

building of capital stations earlier than contemplated. Would
not the last stage be wor.se thiin the first, said Mr. Page,
because a large sum of money would have been spent on
smaller and less efficient plant in the existing stations'?

Mr. Rider did not think there would be much loss of

efficiency. Moreover, the installation of this plant would take

some time, and the Joint Authority would be able to determine
in advance whether it was best to extend the existing stations

or build a capital station. Sufficient money had been pro-

vided in the expenses of administration of the .Toint .-Vuthority

to provide for a technical staff of sufficient calibre to be able

to determine what was the best thing to do at the psycholo-

gical moment.
Mr. L.rcKiE referred to the opinion of Mr. Rider that more

than U).fKI0 kW could not be transmitted by a single cable,

and suggested that that figure was too low-.

Mr. Rider said it was based on 33,000 volts, 0.25 sq. in.,

three core. 220 umps. per phase on a 0.8 power factor. He had
not considered titi.OdO volts in this connection, but had pre-

ferred to keep to what was considered good practice to-day,

I
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A cable coulJ not be run at tbat pressure with safety, at a

higher temperature rise than tW deg. F.
Mr. Lackie said a figure he fiad '(vas 65 deg. F. temperature

rise, 310 amps, per phase, wliich was about 14,000 JiW per
cable.

Mr. Eider said some people did run their cable.s at a higher
density, but he preferred not to.

Mr. Ij.iCKiE contrasted the figures with regard to railway
supply, so far as this was taken into account, and asked d'

Mr. Kider had been m consultation with the railway com-
panies to ascertain what they would be prepared to pay.
Mr. Rider said he had not, but without capital charges he

could supply as cheaply as the railway companies could
generate, i'he railway load would improve the load factor
of the capital station.

Mr. Lackie sugge-sted that the railway companies and large
industrial users might be prepared to pay a somewhat higher
price if they were assured ol reliabihty through the capital
stations rather than a linking-up policy.

Answering the chaii-man. Mr. Kider said that i'100,000 hail

been allowed tor each of the new sites, that being only for
the land and clearmg. With regard to railways, he acknow-
ledged that the railway load improved the general supply,
and although he agreed wittr Sir John that 'it was not wise
that tne railway companies siiuuid he encouraged or even
allow'ed to build their own stations, by the terms of the Act
of 1919 the Commissioners were bound to give consent tu

any other power station unless they could sUuw that au
equally cheap and abundant supply could be obtained else-

where. It an depended on price, uowever, and he believed
the railway companies were sutticiently good .business under-
takings to take a supply from the Joint Authority ii an
advantage could be shown.

Sir John S.nell followed this up by a reference to sinking
fund, which Mr. Rider had previously spoken of as turning
the scale against the Joint --luthority. and pointed out that
the average of the sinking lund was 'J,i per cent, on an equated
period of iid years. At present, local authorities could borrow
money at GJ per cent., and they might soon be able to borrow
at b per cent. He then as.sumeu that raihvay companies
could not borrow at less than Vj per cent., which should
go tar towards balancing the diueience between the cobts
of generatmg by the Jomt Authority and a railway company.
Mr. Rider agreed, but added that the railway companies

were not bound by statute to set aside anything lor deprecia-
tion. For instance, they would not depreciate land, whereas
the Joint Authority had to pay off the loan m bO years. Again.
there were tm-bines and boilers which had been in ethcient
use for longer periods than those allowed for the repayment
of the loan. Further, the railway companies could set money
aside fur depreciation when their hnances allowed instead
of being compelled to set aside a definite amount every year.
As an engineer, he would say that the supply should be given
by the party wliich could give the cheapest and must regular
supply, irrespective of wheiher it was a private company or
a public authority. In the case of the Great Eastern Railway
Co.. he admitted that on the site proposed by that company,
which belonged to it. generation could be carried on there
for the purpo.ses of the railway company more cheaply than
the Joint Authority could give a supply, because the site was
at the very point where the load was.
In order to bring the scheme into proper sequence. Sir

John put It that there would be 5.57,000 k\V in the existing
stations, which would be developed to a total of 756.000 k\\ .

after which steps would be taken to erect capital stations
and the existing stations gradually shut.down.
Mr. Rider agreed, and said that :2:i5JOOO k\V of the old

plant in the existing stations would gradually be scrapped as
the capital stations were developed.

Questions were then asked by Sir John as to how it was
proposed to meet the anticipated demand of bO.IXHJ kW in the
West Kent area.

Mr. Rideh said he did not agree with that estimate of the
requirements in the near future. The development in this

district during the first stage, however, would be met from
the existing stations at Blackwall Point and Woolwich, and
future provision must depend upon the circumstances. He
reiterated that he assumed the Jfoint Authority would have
a technical staff of sufficient ability to meet the situation
from time to time.

The Chairman concluded his questions by saying that,'

broadly, he took it that the position was that owing to the
high costs of capital and plant. Mr. Rider felt it was incum-
bent to make the most of the existing plant, by making certain
additions and linking up to a certain extent. That was the
first .stage. Then if the rate of growth in any particular
locaUty was quicker than was anticipated in the estimates,
there was the flexibility of two alternatives, either to gradu-
ally increase interconnection between other stations in sup-
port of those already interconnected, or supplement them by
adding further plant in certain selected stations, or if it was
more economical at the moment to do so, to erect capital
stations.

Mr. Rider said that summed up the position exactly as he
would wish.

Sir John Snell said the only difficulty he saw about that
was that it would take some time to prepare to construct a
new capital station.

Mr. BiDER said it was not inconceivable thaf the Joint

Authurity might have to begin to prepare for the first capital
station during the first stage of the organisation. It was
impossible to bind the Joint Authority now to any definite line
of action. >;o matter who brought in a scheme at the present
time, it might be materially altered in five years
Mr. C. D. Johnson. Controller of the L.C.O., followed, and

was asked only a few questions on the hnan lal side of the
scheme by counsel fur the L.C.C. Cieuerallv speaking, he
said, the finance had been estimated on the basis that it

would have the rates of the area behind it, and that the
income would be the whole iuccjiue derived from the geneta-
tion of electricity. The rate at which the monev for the new-
capital stations and other works would be raised had been
taKen at 6^ per cent.

T'he cross-e.xamination by counsel for the Conference of
Local Authorities and the companies promoting similar
schemes was devoted to points of detail. It was not con-
templated, said Mr. Johnson, that there would be a flat rate
of charge over the whole area, although, unlike the local autho-
rities, the L.C.C. had not considered a system of charging
according to zones. Another difference between the two
schemes pointed out referred to the meeting of possible de-
ficiencies in the working of the Joint Authority. The L.C.C.
proposed to have a reserve fund whilst the local authorities
proposed to make a levy to wipe off anv deficiency, as it
arose, the levy being in proportion to the number of kWh
taken by the distributor from the Joint Authority.
Mr. Kennedy, for the companies, speaking on the finance,

.'aid the idea was that the companies should advance money
to the Joint Authority, and the interest on it would be
guaranteed by the L.C.C. under Clause 4 of the Electricity
Supply Bill (No. '2) when it became an Act.
Many questions were put by Mr. Donald, for the East

lyondon scheme promoters, as to the finance of the scheme.
For the Metropolitan Electric Supply Co. and the North

Metropohtan Electric Power Co., it was put to witness that
under the s-^'heme, these concerns would be permitted to do
what Parliament had already authorised them to do; they
would not be benefited in any way, and yet would have
to bear a share of the administrative expenses in the early
years.

Mr. Johnson's reply to all questions of this character was
that everybody in the area w-ould reap the benefit ultimately.

Tlie Inquiry was then adjourned.

Mr. Johnson was re-examined on the morning of Tuesday,
June -ilst, by Mr. Craig Henderson, K.C. The first point
dealt with was the payment for the undertakings by the Joint
Electricity Authority in stock, provision tor which was made
in the financial scheme. As to the Joint Authority .becoming
a second Metropolitan Water Board, there was no similarity
between the two. The ^Yater Board supplied in detail,
whereas the Joint Electricity Board would not supply in
detail ; and the fact was that the administrative expenditure
of the Water Board had risen from yj per cent, to lOJ per
cent, as between 1913 and 1919.

Sir Harrv Ha ward asked what was likely to be the total
amount of capital required to meet the needs of Greater
f.ondon, would it be i;.30,000,000 m the next "20 years?
Mr. Johnson thought a figure uf from ±40,000,000 to

±•50,000.000 would he a reasonable one. Di.scussing with Sir
Harry the relative ability of the railway companies and the

.
-loint Authority to raise capital, Mr. .Johnson said this should
be 1| per cent, in favour of the Joint .Authority. The whole
basis of the scheme was that it .should be self-supporting. As
to a guarantee of the interest on capital by the L.C.C., he
thought this W'ould have a greater effect upon raising money
than a guarantee from a number of smaller local authorities.
Asked as to the position if the larger outside authorities refused
to come in, witness said that although the L.C.C. would
prefer the co-operation of the other large authorities, it did
not necessarily follow that the L.C.C. would not proceed
alone if they held back. If other local authorities refused to

pledge their rates as security for the capital required by
the Joint .\uthority. he sympathised with the view put for-

ward at another inquiry before the Commissioners, that such
authorities should not; have the same favourable terras for

Inilk .supply as those authorities which did pledge the security
of their rates.

Reverting to the raising of capital by railway companies
and the Joint Authurity, Mr. Johnson .said the dift'erence in

favour of the Joint Authority would depend upon whether
the Authority had the security of the rates or only of its

undertaking.
Sir Harry Hawaed mentioned that the Yorkshire Electric

I'ow-er Co. and the Notts. & Derbyshire Power Co. had put
interest and depreciation at 12J per cent., whereas in the

case of the Joint .Authority the total, with the rates as

security, had been put at 9 per cent. The County of London
Co. with regard to its Barking .scheme had estimated 11 per
cent., including depreciation.

Mr. Johnson said he should have thought capital could
have been raised more cheaply than this by companies.
The position of the railway companies was then considered

in this connection, and Sir Harry Haward said it seemed
hardly likely that the railway companies could raise capital

so cheaply as the Joint Authority.
Counsel for the railway companies interposed to the effect

that the ability of the railway companies to raise capital
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on present eainiug capacity, under Government control, would

be inalenaiiy improveU alter (Jovernmeut control was re-

moveu. iuat was a material lactor m the case Irom tnis

point of view.

.Vir. JOHNsoK's own opinion was that if the Joint Electricity

Auiliority could get to worK soon enough it sUould be able

10 provide stations wliich could supply energy to the railway

companies as cneaply as ihe railway companies could generate

It lor tuemsclves. ihat opinion was oaseU upon me tact

mal the cuuuper rate at whicn Hie Joint AuUioriiy could raise

capiiai wouiu more than counterbalance the lower rate ot

depreciation adopted by Uie railway companies. At the same

time, tue ptitiod lor repayment ol loans by Hie Joint Authority

snouio oe maue as long as reasonably possible. He did noi,

uowever, suggest that a longer period sUould he graniea to

the Joint Auiuority than lo the local autborities generally

lor electricity uuuertalangs. but me period in an cases sbouid

be made as long us possioie in order to enable electricity to

be sold as cheaply as possible.

Sir HAKUY lu.AVVAKU llien pointed out that under the pro-

posed heads ot agreement lor tbe purcnase of the undertak-

ings by tlie Joint Authority was the payment of the origmal

capital expenditure propeny .standing in me books, less de-

preciation on buildings, plant, and machinery, according to

a scale to be settled by tne Commissioners.

Mr. Johnson said this was primarily intended to apply

to the companies and applied only to generation.

Mr. CiiAlG URNDERSON, 1\.(J., Said the companies were com-

pulsorily purchaseable, but it would be open for any local

authority lo agree with the Joint .Authority for the sale of

its generating plant on similar terms, it was not intended

to apply the agreement compulsorily to the local authorities.

Sir JiAERY hAWAKi) said the point was whether these terms

were considered fair and proper for local authority under-

takings.
, , , 1

Mr. Johnson said the L.C.C. had not considered the heads

of agreement put forward as applying to local authorities.

The basis of tne heads of agreement was to give the com-

panies, who were compulsorily purchaseable. an extended

tenure of life as distributors.

Sir Harrv Haward said the matter had been given so much
consideration that he should have thought the L.C.C. would

have made up its mind how it would deal with the local

authorities. If the terms offered to the companies were to

be offered to the local authorities, they seemed extremely

favourable.
Mr. Johnson said he should think some arrangement vs^ould

be come to with the local authorities to take over their

capital debt, and not to pay a capital sum for the under-

takings.
,

Sir Harry Haward said that if the Joint Authority paid in

stock or cash, for the local authorities' undertakings, the

capital would have to be raised at 6i jier cent., and this

would place the local authorities in a very favourable position,

and. indeed, give the local authorities a profit on the transfer,

and "would constitute a burden oii the Jomt Electricity Autho-

rity's undertaking.
Mr. Johnson agreed that that should not be done.

Sir Harry Haward then passed to the companies which

were to be paid in capital or stock. The companies had raised

a large amount of capital at a good deal less than 6J per cent.,

and they would derive considerable benefit.

Witness agreed, and Sir Harry Haward then t(Xik witness

through the financial clauses ot the scheme, and pointed out

that the 'JVeasury would not allow borrowing by Bills, and

it was not proposed to give that power in the Electricity

Supply Bill. Criticism was also made of the propoi5al that

the Joint Electricity Authority should have pow-er to borrow-

up to £1.000.000 without consent. Sir Harry next dealt with

the point that many authorities would not get any benefit from
the scheme, and invited witness to go into some detail on

this.

Mr. Johnson said the.se authorities on the fringe would
get no immediate benefit from the scheme, but by being

members of the Joint Authority they were in a sense insuring

themselves for the future. The duty of the Authority would
be to look ahead and provide for the needs of the whole are:i.

and by this supervision the whole of the undertakings would
ultimately benent. when the scheme was fully developed.

During the course of these questions. Sir IlERnEBT KiKi.n,

K.C.. remarked that he did not think the Electricity Supply

Bill (No. 2) w-ould be saved. This, of coursf\ had a bearing

on the possibility of the L.C.C. and the local authorities

giving financial assistance to the Joint .Authority.

Mr. Page suggested that the better plan seemed to him
to te for the Joint Electricity Authority to rent the stations

from the existing authorities with the right to install new
plant and also with the ojition of purchasing the station at a

later date rather than lor the existing authority to continue

to run the station and rent new plant from the .loint .Autho-

rity, as proposed in the scheme.

Mr. Frank Hunt, head of the Estates and Valuation De-
partment of the L.C.C, said that the rateable value of all

exisliiit; l.iiiidiiii electiiiifv su|>ply stations, including dis-

tributing -\ trijiN. w;!'; l'.". I 1
.01 K I, imd the total capacity was

358.(11111 k\,\ v.liii-U wiiiki'.l ,,ut ;it :i(ls. .5d. per kW. The aver-

age aspesf=ment of all generating stations in the county was
14r. 3d. per kW. By lOi"). he estimated the rateable value
would he ±'356.000. The position would be different when

ihf undertakings were separated, and the whole of tbe

generation placed in one hand and the distribution in another.

Generally speaking, there should be no difference in the total

contribution, but if the Joint .\uthority were regarded as

quasi-distributor, it might be that the rateable value of tbe

stations would be increased.

Sir John Snei.l put several questions on this point, and
seemed somewhat surprised at the possibility. The Com-
missioners, he said, did not want to bring about a separation

of the ownership of the undertakings which would bring in

a larger contribution to the rates and place a heavier burden

upon the users of electricity.

Mr. Hunt said the area was within the jurisdiction of four

or five different Quarter Sessions, and they did not alwayu

agree as to the basis. At the same time, it was a serious

risk of increased rates which all undertakings had to face,

and it might be hastened by a iran.'-fer. It often happened
that the rateable value of an undertaking in parts was higher

than the rateable value of the undertaking as one whole.

Cross-examination rather indicated that the suggestion of

the witness was an indication of the possibility, and that

there was nothing to prevent rating authorities attempting

to put up the rateable value without the Joint Electricity

.Authority coming into being and taking over the power
stations.

This closed the case for the L.C.C. scheme.

(To be continued.)

THE ELECTRICAL CABLE INDUSTRY.

A report prepared by a sub-committee appointed by the

Standing Oomimttee on Trusts was published last week,

as noted in our columns (Cmd. 1.3;W. price Id.). The terms
of reference were : To inquire into the existence of any
combination of makers of and/or dealers in electrical cables

and the materials used in the manufacture thereof, and into

the effect which their existence, if found, has upon supplies

and prices.

The report states that the electrical cable industry in this

country has been a prosperous one for many years, and, unlike

many other trades, has not suffered any serious effects from
competition from abroad. This may be accounted for by the

facts that the trade is highly organised and that British manti-

facturers enjoy a world-wide reputation for the quality of their

products, to which many witnesses have borne testimony.

Good quality in this industry both in workmanship and in

the use of the best materials is es.sential if interruptions in

electricity supply are to be avoided, and it is on this basis of

quality that British manufacturers have been able to .secure

a steady demand for their productions notwithstanding the

considerable competition that exists.

The percentage increase in the price of cables over pre-war

prices may be fairly stated as being approximately only 50 per

cent, in the case of certain cables for indoor ii.se. and approxi-

mately KX» per cent, in the ca.se of heavy underground cables.

These percentage increases in prices are moderate when com-
pared with those of many other commodities.
The sub-committee has found no actual combination of firms

controlled by one central organisation from the point of view

of capital and output, but there are in existence in the trade

several associations of which the following are the most im
))ortant : The Cable Makers' Association, tlie Telephone Cable
Makers' .Association, and the High Conductivity Copper .\sso-

ciation.

The princip-al of these is the Cable Makers' .Association,

which commenced its operations in 1899. The initial object

of the association was to nuOify the danger of deterioration

in the quality of rubber-insulated cables brought about by tbi-

severe competition then existing amongst manufacturers.

With this end in view the dimensions of conductors and thick-

nes.ses of dielectric and lead coverings were standardised, and
were generally accepted throughout the industry. In addition

to the standardisation of dimen.sions, te.sts of performance of

the cables, conditions of contract and forms of tender have
also been formulated in co-operation with certain other bodies

interested in the industry. The policy of the a.ssociation gene

rally has been to secure standardisation, and with this obje t

'it has for .soijie yejir.s' co-operated with the British EngineeriiiL;

Standards .Association. Most of the largest manufacturers nl

cable in this country are members of the association, and tb.'

combined capital of the members represents approximatclv

SO per cent, of the total involved in the industry, whereas the

output of the Association has been reliresiMited as being ap
proximately 90 per cent, of the total production of the country,

('iiiisiderable sums of money have been, and are being, ex-

pended on research work by the .A.ssociation and its members.
altlu)Ui,'li the result of the research carried on individually is

not always communicated to the remaining members.
.A further obiect of the .\ssociation h-is been to regulate tin'

wages and w-orking conditions in the industry, and a .Joint Tn-

dustrial Council has recentlv been formed and agreements
come to between the Council and the Trade TTnions concerned
whereby the grading and waws for the various occupations in

tlK- industrv have been standardised.

The Cable Makers' .Association is recistered as a trade union,

and under the Trade Union Act, 1913, is not permitted to



Vol. 88. N«. 2,274, juNB 24, 1921.] THE ELECTRICAL RETIEW 811

exercise any price regulating functions. Standard prices of

cables of epecilied qualities and grades are. however, agreed

upon by tlie members, and standard price lists are issued

from time to time. Maximum discounts are also fixed by

agreement, and no member is allowed to .'ell below tae agreed

prices or give bigber rates of discount than those fixed.

Various discounts off the list and catalogue prices are allowed

according t-o the channel of trade, and amongst other induce-

ments ottered to buyers may be mentioned an exclusive buyer's

bonus of 5 per cent, given to certain purchasers who agree

to purchase specified cables exclusively from the members of

the Association. Contract rebates varying from li to 10 per

cent, are also given to certain purchasers in consideration of

their agreeing to purchase from members of the .Association

specified net values over a given period. There is in existence

an important agreement between the Cable Makers' Associa-

tion and the Electrical Contractors' Association, whereby the

latter association receives further special benefits subject to

exclusive buying and other conditions.

The electrical cables industry is not entirely under the

control of the Cable Makers' Association, and there arc old-

estabUshed firms of repute outside the association which ai'e

in competition. The prices quoted by non-associated firms

for types of cable similar to those produced by associated

films may be fakly stated as being generally about 10 per

cent, lower than those of the associated firms.

Non-associated firms represent the quality of their produc-

tions to be equal to that of associated manufacturers, and
various opinions have been expressed by buyers as to their

respective merits.

It is abundantly clear to the sub-committee that manufac-
turers operating outside the association are well able to com-
pete with the associated firms from the point of view of quahty,
and this is an important point. The outstanding fact remains,
however, that the largest users, as a rule, are entirely satisfied

with the service rendered by associated firms and are willing

to pay a higher price for their products which they regard,

rightly or wrongly, as in the nature of an insurance against

interruption of electricity supply from failure in service and
as a guarantee of durability.

The prosperity of the electrical cable industry has already

been referred to, and there is nu doubt that this prosperity

was largely created by the Cable Makers' Association which,
by its organisation and research, initiated and has since naain-

tained a high standard of quality, thus securing the confidence
of buyers both in this country and abroad.
The sub-committee has no evidence to show that the associa-

tion has acted or is acting unreasonably, and it is noteworthy
that during the course of the inquiries there has been a

marked absence of hostility towards the association both on
the part of users and on the part of non-associated firms.

Even if there should be any risk of unreasonable action in the
future, the public would be suificiently safeguarded if the
recommendations contained in the report o'f the Committee
on Trusts, dated April 24th, 1919. were adopted.

The Telephone Cable Makers' Association is an unofficial

(mformally constituted) organisation, and distinct from the
Cable Makers' Association, although all its members are also

members of that association. Prior to 1904, and during the

time when the greater part of the telephone service in this

country was owned and operated by the National Telephone
Company, competition amongst the few manufacturers en-
gaged in the industry was so keen as to make production
unremunerative. With a view to obviating this, and also to

meeting competition from abroad, three of the principal

manufacturers " came together " and were joined by a fourth

in 1907. Pi'om this time the association may be deemed to

have been m existence, although until recently it has been
more in the nature of an understanding between the members
than a formal association. The output of the association is

approximately 95 per cent, of the total in this country, and
there is only one firm outside the association able to compete
to any appreciable extent.

The Post Otfice purchases the bulk of the output of the
members of the association, snd it may, therefore, be said that
the operations of the association are- principally confined to

dealings with this department.
Since the formation of the association, its principal functions

ha,ve been to arrange selling prices and to allocate to its mem-
bers orders of an agreed percentage of the total. With regard
to this latter function a system was adopted whereby a mem-
ber, to whom an oi'der had been allotted, was protected by
somewhat higher tenders on the part of the remaining mem-
bers. While this system is still in operation, the sub-com-
mittee is informed that, so far as the Post Office is concerned,
members now submit uniform prices and that department
is at liberty to allot the work where it can be executed with
the maximum advantage.

It appears tliat the Post Office has not always been satisfied

as to the r^.sonableness of the prices submitted by members,
and such dissatisfaction was expressed in 1920 consequent upon
certain increases which were not considered justifiable. Tlie
Post Office discussed the subject with a representative of the
association who agreed, with a view to the Department
ascertaining whether or not the prices were reasonable
to allow, an independent accountant to examine the
books of one of the members upon the basis of whose
costs, it is understood, prices have always been sub-
mitted. A certificate was later submitted to the Post Office

to the effect that the margin of profit shown in the prioe«

was reasonable. As the result of these negotiations an agree-

ment was arrived at (and is now operating) whereby the price

governing cable contracts between the Post Office and the

I'elephone Cable Makers' Association wat to be based upon
the ascertained cost of manufacture at an efficient factory plus

a certain percentage for manufacturers' profit. The sub-com-

mittee has been informed by a representative of the associa-

tion that the margin of prulit agreed upon between the Post

Office and the association has never been exceeded since the

formation of the association in 1907. The sub-committee has
no reason to doubt this statement, nor any evidence to point

to any unreasonableness on the part of the association.

The High Conductivity Copper Association is an organisation

of manufacturers engaged in the drawing of copper wire for

supply to the electrical cable industry. The basic material

used in manufacture is wire bars, and the price at which
drawn wire is to be sold is settled by the association which

decides from time to time what amount is to be added to

the price of basic production in order to arrive at the price

of wire. The object of the formation of the association, in

1903, was to stabiUse prices on the basis of a reasonalsle profit

such as would not be likely to stimulate comp>etition from
abroad. The association represents that this poUcy has been

consistently carried out, and that since the war such additions

have been made to the margin as would cover only increased

costs of production.
The report is signed by Messrs. J. E. Baker, O.B.B., P. J.

Agnew, G. W. Bailey. Sir A. P. King, Messrs. C H. Word-
ingham, O.B.E., and J. P. Mason.

LEGAL.

Hastings Cokporation and The Tramways Co.

Mr. Willum W. Szlumpek, M.Inst.O.E. (of Westminster),

as arbitrator, sat at the Surveyors' Institution. Westminster,

on June 18th, to hear a point of controversy in the matter

of the reUghtmg on the line of tramways on the Pront, .which

the l\-amway Co. has to undertake under its Act of last year.

The Act authorised the company to erect overhead wires for

working the tramways on the Pront in lieu of the then

existing petrol-electric system. A question has arisen whether

it is the duty of the Corporation or the company to supply

a new or supplemental cable in connection with the relighting.

The Corporation contends that it is the duty of the company

;

on the other hand, the company says it is not its duty to

do so.

Mr. Macmorran, K.O., and Mr. Lawrence Tooth (mstructed

by Mr. Percy Idle, town clerk of Hastings) appeared for the

Corporation, while Mr. Pvoskill, K.C., and Mr. H. G. Robert-

son (instructed by Messrs. Ashurst, Morris, Crisp & Co.,

solicitors, of Lombard Street, E.G.) represented the Tram-
way Co.
In opening the case, Mr. Macmorran said that the Cor-

poration, in giving up its objection to overhead wires, made
an agreement with the Ti'amway Co. under which the latter

was to substitute a new system for the old system of arc

lighting. The company was to provide lamps to be placed

on its posts and, at its own expense, as the Corporation might

require, provide everything for the purpose.

Mr. Rose ILL submitted that the question to be decided

concerned two points of law. The question was not whether

the existing cable was sufficient or insufficient, but having

regard to the words of the Act of Parliament, whether the

liability which it was sought to put upon the company was

a liability imposed by the Act. That was a question of law.

and he submitted, therefore, that no evidence was admissible

on whether the lighting cable of the Corporation was sufficient

(ir insufficient for this or any other system. Apart from that,

there was a question of law whether this came within Sec-

tion 33 of the Tramways Act. 1870. and was subject to arbitra-

tion.

Mr. Macmorran contended that in so far as any new cable

was necessary it was the duty of the company to supply it;

whether it was necessary must depend upon whether the

existing system was sufficient or not.

Mr. RoSKiLL said the short point was whether the word
" cable " in the section included part of the Corporation's

main cable.

The Arbitrator: The position is this, I suppose. Is the

company to pay the cost of a cable such as is required

by the Corporation? I gather that the lighting which origin-

ailv existed has now been altered to a different system.

Mr. RcsKiLL : Not at our request. We could adapt. That

is not our doing.

The .\rbitr.wor : Exactly, a different system. It comes to

this, surely: The Act of Parliament does not put on the

company, so far as I can see, an obligation to adopt a different

.system to that which was in force prior to the passing of

the Act. I should like to know at whose instance it was that

an alternative, altered, system was agreed to. and surely that

will have a material bearing upon Mr. Macmorran's point.

Mr. Macmorran: I am afraid, sir. you have got' to in-

terpret the section as it stands, and therefore you cannot

go into details of what negotiations took place for the pur-
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pose of arriving at this agreement. Section 6 really repre-

sents the agreement come to between the parties on the

Oorporation'a opposition, and that agreement has been made
a sub-section which is entitled " provision for the protection

of the mayor, aldermen, and burgesses of the county borough
of Hastings." They were to have some protection against
proposals which had been made by the company. The com-
pany wanted to remove the restrictions which hitherto had
been placed upon it, and in consideration of the Corporation
consenting to its proposals these provisions under Section 6

were inserted for the protection of the Corporation. What
we say is this : The protection of the Corporation involved the
abolition of its existing system of lighting, and substituted

something else. That was intended to be done at the expense
of the company. Sub-section .3 says: "The company shall

at their own expense provide all necessary cable, wires, ap-

pliances, and apparatus in connection therewith."
Mr. EosKiLL submitted that if it was to be left to an

arbitrator to decide what was necessary this would have
appeared in the section. The clauses were the Corporation's
own clauses.

The ARBiTR.tTOR did not see how they v.eie going to eliminate
the word " necessary " as a point of fact.

Mr. C. H. WORDINGHAM, O.B.E., was then called on behalf
of the Corporation. He said he had inspected the sea Front,
and considered the clauses of the Act of 1903 and 1905. The
present system of lighting consisted of an arc lamp on its

own special pole. The current was transmitted along the
sea front at a pressure of 600 volts, and was transformed down
at each post to a pressure suitable for the arc lamp, approxi-
mating 50 volts. By switching off and on at a single point
there was a double saving of labour. He had read the Act
of 1920, and knew it was proposed to make what he might
call a new system of lighting on the front; it was a sub-

stitution of another complete ,Tnd different system for the
existing system of street lighting. In order that the new
system might be equivalent to the old one they must provide
for a greater consumption. There must either be a new
cable or the existing one must be supplemented. The most
economical way would be to supplement the existing cable
along a portion of the Front.
In cross-examination by Mr. Roskill, Mr. Wordingham

thought the agreement prevented the old arc lamps being
put on new standards.
Mr. RosKiLi, : You say the Corporation, through this

agreement, seeks for a better system of lighting than it had
before ?

Mr. WoRDiNOH.AM : No. I am not prepared to say it is a
better system. It is a better distributing system, and there
are more lamps.
In further cross-examination, Mr. Wordingham did not

think the cost entered into the question of the company hav-
ing to carry out its undertaking.
Mr. Roskill : There is no difficulty in transferring an arc

lamp from one standard to another.
Mr. WoRDiNGH.AM : You can't transfer it directly to the

standard. You must have a bracket to stand it on.

Mr. Macmorran said this suggestion of his learned friend
could not be serious because the .\ct provided for the sub-
stitution of another system of lighting.

This was the case for the Corporation.
Mr. Roskill, in addres.sing the .Arbitrator for the Tramway

Co., said the only liabilitv of the company was to make the
necessary connections with the new standards. First, the
company had to place on the posts and stand.irds erected by
it as the Cornoration might require, electric lamps in sub-
stitution for the existing electric standards and lamns. Next.
the company, at its expense, had to prnvide, fix. and properly
connect all necessary cable, wires, appliances, and apparatus
in connection therewith. That provision clearly dealt with
fitting and not constmctive work. The next clause was

:

" The Corporation shall be entitled to the use of such posts

and standards for the said lamns, cables, wires, appliances,
and anparatus free of cost." The word " cables." he sub-
mitted, in this connection had no reference to the main
cable. How cnuld it include the main cable which already
belonped to th^ Corporation? It must be something to the
use of which it would be entitled free of cost. There was
not a single word in any of the clauses that conld be in-

terpreted to mean the provision of a new cable. Further,
the company was to remove all these things if required to

do BO. How could that possibly refer in a main cable?
The ARRrrRATOR: Yon sav the "cable" in this clause

means that portion of the attachment between the cable of

the Corporation and your lamp standard.
Mr. Roskill : Entirely. That is the whole point.

Mr. Wordingham did not think the attachment from an
engineerine noint of view could be called a cable, for the
reason that the current to be carriod would be very small.
Mr. RosKn.l. (tri th'^ Arbitrator^ : 4s this r^entleman pses

the word " cable." will you ask him if he would sav whether
it does or does not include something attached to or con-
nected with the standards or posts?
Mr. Wordinoham : The cable can he attached to a standard

or post, but it cannot be connected to it. It must be con-
nected to the lamp.
The Arritrator : What von call a cable is some rwrtion of

that which lies between the Corporation cable and the lamp?
Mr. Roskill: Yes.

Mr. Roskill then argued at length in support of his con-
tention that this was not a question for arbitration under
Section 33 of the Tramways Act, 1870, as the matter in ques-
tion did not come within its purview.
Mr. KoBuiTSON also addressed the Arbitrator on behalf of

the Ti'amway Co.
Mr. MACMonitAN having replied, the Arbitrator reserved his

award, saying ho would state it in the form of a special case
for the consideration of the High Court, and adding :

" Mr.
Roskill desues me to put into it his objection to my jurisdic-

tion and his objection to the evidence. Therefore, if ray
award happens to be in Mr. Roskill's favour, he will have
to argue against it."

Infringement ok Restriction Orders.

At the Halifax Borough Court on June 13th, three cas«s were
heard in which it was alleged that the restrictions placed
upon the use of electricity had been ignored. In the first

case the defendants were Messrs. OUerenshaw, Ltd., spinners.
It was stated that this firm's weekly consumption since the
Order was made had exceeded by 43 per cent, the average
weekly consumption prior to April. Tlie defendants said

that they thought they were keeping well within their limits

as their machinery had only been running for half the usual
periods. They disputed the Corporation inspector's figures

for their consumption prior to the Order, and said the error
was probably due to the meters. The case was dismissed on
payment of 12s. 6d. costs.

Messrs. Samuel Barrett & Son. slaters and plasterers, who
were alleged to have used 1.54 per cent, of their normal con-
sumption, but who stated that their working hours had been
reduced by half, were similarly dealt with.
Frank Earnshaw. joiner, was stated to have used 151 per

cent, of his normal consumption. He explained, however,
that this was due to the fact that he had replaced a 5-h.p.

motor by another three times this capacity, but had been
given no opportunity to explain the circumstances. The
Bench dismissed the case without costs.

Tramcar Driver Fined.

At Bradford, on June 15th, William Henry Wilkinson, a

Corporation tramcar driver, was fined 10s. for driving a car

to the danger of a policeman on point duty in Wakefield Road.
After giving a signal for the car to stop, the constable turned
round to attend to other traffic, and he was knocked down
by the tramcar. The defendant said he could not pull up
in time. The defence was that there had been an error of

judgment, but not wilful negligence. The defendant had a

good record in the tramway service.

B.tsTiAN Electric Co., Ltd.

The petition of W. F. N. May and Another for an order for

the compulsory liquidation of this company was mentioned to

Mr. Justice P. O. Lawrence in the Companies' Winding-up
Court on Tuesday.
Mr. DiGHTON Pollock said there was a definite proposal to

settle the matter, and he understood that that involved the

payment of a certain sum. and the only question was as to

the date to which the petition should be adjourned to allow of

the payment being made.
Mr. ScnwADE, K.C.. for the company, said he was instructed

to say that the matter would be carried through if the petition

was allowed to stand over for a fortnight.

His Lordship adjourned the petition accordingly.

Electrical Belt Case.—Important Irish Decision.

In the High Court of Appeal in Ireland. Dublin, before the

Lord Cliancellor, Lord Justice Ronan and Lord Justice O'Con-
nor, an appeal was heard from an order of Mr. Justice Gordon
refusing liberty to issue and serve a writ out of the jurisdic-

tion on Ajax, Ltd., London, the intention being to try in

Dublin an action against the company by Edward McPhillips.

jeweller, Bundoran, Co. Donegal, who had been supplied with

an electrical belt at a co-st of £'21, and who now alleged that

the article was worthless.

Counsel for plaintiff informed their lord.ships that the belt

was intended, he believed, as a cure for kidney disorder.

The plaintiff proposed to examine a number of witnesses

—

electrical engineers and others. Mr. Justice Gordon had re-

fused liberty on the ground that the sum involved was too

trivial to justify the bringing of peonle from England: but

this Appeal Court had granted liberty in a claim for f10 10s.

The Lord Chancellor said they were bound to have regard

to the convenience of the defendants and the exnense that

they would have to incur in comins to Dublin. Thev were

receiving constant complaints from English and Scottish mer-

cantile associations that their members had to come to Ireland

in small cases at enormous expense. This was a case that

could well be tried in the County Court of Middlesex, and they

mast diiBmiu the appesb
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CORRESPONDENCE.
Letters received by us after 5 P.M. ON Tuesday canTwt appear until

thefollowing week. Correspondents should forward their communi-
cations at the earliest possible moment. Xo letter can be published

unless we hare the writer's name aiid address in our possession.

Living Expenses Abroad.

Very many engineers, especially those who are in the early

days of their career, and who have come to the conclusion

that the only way to advancement is by taking up a post

abroad, must be grateful to you for your articles on " Living
Expenses Abroad," and hope that from time to time they will

be added to.

There is however, one point, and rather an important one
too, that has been overlooked, and which the writer thinks
should always be stated, and that is the social position of the

correspondent.
It must be obvious that a salary which would give comfort

and luxury to one type of man would not be enough to make
ends meet in the case of another. Take India as an example.
A young engineer going out whose position at home is one
of more or less humble circumstances, would not expect, and
probably could not live, in a manner similar to one whose
social position was higher, and consequently if he is good
enough to send home data of his living expenses, which are

very welcome here, they would not afford much of a guide
to a man of the type described to-day rather aptly as the
" new poor," who would reasonably expect to live in some-
what different circumstances; or even for the matter of that

to a man of any other class.

To send such a man out on a salary based on the lower
scale would be unfair to the man himself, and would xeact
on the employer who sent him, as the result could only be
that he would very soon become dissatisfied, would necessarily

lose caste in the eyes of the natives with whom he came in

contact, he would no longer be looked up to as a " Pukka
Sahib," and would become yet another hiik in the chain of

lost prestige which is, alas ! so prevalent in our Indian Empire
of to-day.

A short statement by the correspondent as to his social

position (the type of club he belonged to. for example, would
enable readers to locate him) would add 100 per cent, to the

value of the information, and would be very greatly appre-

ciated.

Ubique.
June Uih, 1921.

The Cost of Living in Spain.

I am anticipating being sent to a village in the neighbour-
hood of Madrid shortly, to superintend the installation of

electrical plant. Could you give me information which might
be of assistance to me, such as cost of living, general con-

ditions, &c.
Rover.

June nth, 1921.

[We have no data bearing directly upon this matter; per-

haps our readers will kindly assist our correspondent?

—

Eds.
Elec. Eev.]

Electric Liglit Wiring Systems.

Referring to the paper read before the National Association

of Supervising Electricians, I would like to give your readers

my experience of screwed conduit and lead-covered cable.

In one portion of a church building cables were run under-
ground in screwed conduit which was surrounded with cement.
Thi.s system gave trouble from the very start, as, owing to

condensation, the cables were lying in water, and in a week
or two burnt out. After this, cementing the ends of the

tube up was tried, bringing the cables through airtight

bushes, but this was worse still.

Finally the whole of the cable was taken out and lead-

covered cable was put in its place. This was done about
17 years ago, and we have not had any trouble since then.

Also. I should like to say that my experience is that wood
casing is far cheaper than screwed conduit for ordinary work,
and often cheaper than the grip system.

J. M. Ward.
Leeds.
June lith, 1921.

The paper read before the meeting of the National Asso-
ciation of Supervising Electricians is not of a nature to inspire
the general electrical world to confidence in them.
In the first place, it is equivalent to biting one's nose to

spite one's face. The supervising electricians depend to a
largt> extent upon the manufacturers of various firing systems
for their daily bread; it is, therefore, to their interests to
support the manufacturers, rather than to criticise them, or
their products. Particularly noticeable is the critici.sm shown
towards the well-known CT.S. cable. Some people prefer
C.T.S. wire, while others do not, at the snme time it will

not benefit the Association of Supervising Electricians to con-
demn C.T.S. cable in a larger degree than any other system.

I would suggest to Mr. AUdread that the reason for the

C.T.S. wire cracking at bends and corners is not due to the
cable itself, but to its having been installed with unduly
sharp bends. Also my experience is that C.T.S. wire is very
flexible and is not liable to crack, at bends, when properly

installed. Again. I would call his attention to the statement
that on horizontal runs sagging is unavoidable; the system ia

a neat job when properly installed.

Why does Mr. .AUdread condemn C.T.S. cable when he
admits be has no experience of it? I ask him to answer the
last question.
The wiring system to suit all minds and tastes has yet

to be born, so the matter is one for' the particular person
concerned to suit himself; the person who pays the piper
generally calls the tune. At the same time, condemning
C.T.S. cable more than another system is stupid, and engineers
of some standing, and who are broad-minded, can well afford

to ignore such discussions, that are all one-sided.

If Mr. T. Hough, another contributor, will kindly read
his own article he will notice that he contradicts himself.

He states that screwed tube, lead-covered, paper-insulated,

lead-covered V.I.E. wood casing, and cab tire, are failures

when in damp situations. He then states that in damp
situations the only two systems that v.i\\ stand up to it are

cab tire and vulcanised rubber and stranded wire. I cannot
say I favour his system of front recessed wood blocks for

jointing purposes; warm situations, or exposure to the suu,

would soon persuade the bottle wax to leave the job.

In conclusion, I would advise the Association of Supervising
Electricians to adhere to the old proverb :

" Judge not, that
ye be not judged." Or, in any case, to judge fairly.

Two Pliase.

June mh, 1921.

Converting 50=cycle, l,500>volt, Alternating to Direct

Current.

With reference to " K.W.'s " letter under the above head-
ing in your issue of the 10th inst., it is noticeable that he
makes no mention of the large mercury arc rectifier, which
is acknowledged to be the most suitable converter for such con-

ditions at 1,500 volts d.c. Not only is it capable of dealing

with these high pressures, but frequency has no bearing

whatever on its operation. On the contrary, with a periodicity

of 50 cycles, the efficiency would improve as compared with

that obtained at 25 cycles and 1,500 volts d.c, which latter

efficiency, as it is, is unapproached by any other form of

converter.
M. A. R.

June 15th, 1921.

The Grading of Mains Engineers.

I was very pleased to note that someone had at last " taken

up the cudgels " on behalf of the meter engineer. " Meter

Engineer? " has summed up the situation quite correctly

when he says that meter work has been for years looked upon
as an insignificant occupation ; and this in spite of the fact

that it is upon the insignificant meter that an electricity

undertaking's revenue depends.

It almost seems as if the meter engineer has, for far too

long, hidden his hght under a bushel. He certainly doesn't

write letters to the technical Press belittling the work and

efforts of his fellow workers in the electrical industry. Are

we not all necessary for the successful working of an under-

taking?
Unlike our American cousins, the average English electricity

undertaking does not understand, or appears not to under-

stand, how to run a meter department successfully. Incident-

ally, the best publication on meter engineering, in all its

branches and ramifications, is, I am rather sorry to have to

confess, American !

As you stated in your leading article of May 2nd, 1919,
" every unit not properly metered is a dead loss, in money.
to the undertaking." I wonder how many units, and in-

cidentally, how much money, is lost, in this manner, in the

course of a year's working, in the average English electricity

undertaking.
No meter should be out on circuit without a thorough over-

haul and recalibration longer than three years, and this period

should vary inver.sely as the si^e of the consumer. That is.

a large consumer should have his meter, or meters, checked

much oftener than a small consumer.
I am afraid that I have let my pen run away with my

enthusiasm in the above matter, but I really do think that

it is about time that the meterman was recognised as equal

\j(i the charge or mains engineer.

Meter work entails just as much technical knowledge as

does the position of charge or mains engineer; especially if

the man in charge of the meters has the interests of the

undertaking at heart.

It is in the hope that I may further the interests of the

meter engineer that I am writing this letter, and signing

myself.
Another Meter Engineer.

June l^ih. 1921.

Re the E.P.E.A. schedule. I should like to point out to

your correspondent " Grade 8," ^nd any of those whom hia



814 THE ELECTRICAL REVIEW, [voi. 88. No. 2,274, jitne 21. 1921.

arguments may mislead, that his " constructive " criticism
would be more than likely to prove very destructive in its

practical application. To try to pack all the executive com-
miltees with shift men merely beeiiuse they were shift men
is a suggestion so fundamentally wrong in principle as to be
utterly unworthy the second thought of any man caUiug
himself an eugiueer. The obvious is very seldom the best
vi'ay of doing anything. Tlie E.P.E.A. is not naerely a rob-
the-ratepayers association (though that laudable object should
never bo entirely kxst sight of. rateiJaycrs as a class being
mostly narrow-minded objectionable ikt.sous obsessed with " a
narrowing lust of gold ") our ,'\sMHiatii)n is an excecUingly
complex and delicate machino, the [lioueer of its kind, with
very far-reaching possibilities in its future; it is not to be
lightly delivered into the hands of unskilful or hot-headed
operators. The first question for every voter to ask himself
is: " Who is the best man for the association? " and then,
having got the best men at the head of things, keep them
up to their job by continually demanding explanations of

wrong actions or inactions. That's your part of the contract,
your job isn't finished when you have recorded your vote;
if you think it is you will deserve what you will get, which
is " nothing." As to methods, atttmd all the meetings pos-
sible, but also by all means take full advantage of the genero-
sity of the " Correspondence " column of the good old Elec-
trical Review, the " forum " of station men for 20 years past.

There is nothing like publicity to " ginger up " public
officials. In such a scattered association as ours any real
" general " meeting is impossible, the technical Press is the
only place for that full and free discussion of those vital

problems whose correct solution is essential in order that
" the truth shall make you free "—a maxim that should
make a particular appeal to engineers who. above all men.
spend their hves seeking the ultimate truth. I .should like

to add also in favour of discussion in the Review that many
junior members, rightly or wrongly, fear victimisation if they
express their views too freely. I have had several cases
brought to my notice, in every case, I am satisfied, purely
imaginary, but nevertheless effective.

In my opinion the E.P.B.A. has been most skilfully navi-
gated through some very dangerous storms, but " Grade 8

"

remains upgrading and insulting, and a menace to the status
of the whole profession.

c. s. w.
June oath, 1921.

The LubricatioD of Ball Bearings.

1 was much interested in reading Mr. J. 0. Todman's letter
in your issue of the 17th inst. It is high time the question
raised by your correspondent was fully ventilated, and i hope
settled finally. As an expression of personal exijerience, I
consider ball bearings as applied to electric motors, as being
little bettor than an abomination, as compared with a sleeve
bearing bush and ring lubrication. A well-made ball bearing
equipment, well packed with Staufler grease, will render the
best of service for a long vshile. provided the situation is

suitable. Petjoleum jelly, even with graphite admixed, does
not meet with my per.sonal approval, though quite good
results are obtauiable with this when applied to " toy motors."
Light machine oil should be barred entirely, as in a very large
number of cases " freak pulleys ' form part of the motor
ecjuipment, and consequent belt tensions frequently militate
against satisfactory results. Personally I plump for grease
cups and Stauffer grease, to the exclusion of all else, particu-
larly in view of the faulty material and workmanship found
generally nowadays, particularly with small single-phase
motors.

Shepherds Bush, W.
June I9th. 1921.

Walter E, Rogers, A.M.I.L.H.

Situations Vacant.

I should be obliged if you would give me space in your
Correspondence " column to bring to the notice of station

engineers an advertisement which appeared under the heading
of "Situations Vacant" in your last issue. It reads:—

" Mains Superintendent, installation and maintenance, h.t.

and l.t. networks, supervision mains and meter staff, maps,
necessary statistics ; also good knowledge turbines, recipro-
cating sets, w-ater-tube boilers. Weir pumps, &c."
The advertiser then proceeds to conceal his identity under

No. 2398

!

If he wants a " Chief Assistant Engineer." why not ad-
vertise for one? The advertisement as worded gives the
impression that he wants a Grade 1 chief assistant at a Grade
3 rate.

Would a knowledge of book-keeping and shorthand be an
additional advantage, as the succes.sful applicant could then
do the ofiic« work in his spare time?

June QMh. 1921. Justitia Fiat.

Bl^SFNESS NOTES.

Bankruptcy Proceedings.—Philip Downie, 355a, West-
boroufrh Road, and 88, Ronald Park Avenue, Southend-on-Sea,
Essex, electrical engineer and factor.—The receiving order in this

matter was made on May 18th on creditor's petition. The state-

ment of affairs shows liabilities to unsecured creditors £491,
against assets estimated to realise £367, from which £2 9s. has to

be allowed for preferential claims, leaving net assets of £365, or a
deficiency of £126. Debtor attributes his position to becoming
liable for goods supplied to a limited company, and the failure of
that company to pay the accounts. It appears that on April 1st

last debtor executed a deed of assignment to a trustee for the
benefit of his creditors. He was brought up to the trade of an
electrical engineer, and commenced his present business in January,
1920, at 365a, Westborough Road, with £50 savings. The only
books of account kept consist of a sales ledger and a duplicate
invoice book. Debtor became aware of his position on March 1 4th
last.

Francis Edward Jambs Padmobb, Marlborough Road, Nun-
eaton, Warwickshire, electrical contractor.—The following are
creditors in this case :

—

Metallic EnBineevinc Co., Ltd. fl33 Wilson, G., & Co fl.i
Parsons, Shenvin & Co., Ltd. . . 18

Leslie Philip How.'se, and George Harry Bertram Snell,
electrical engineers (trading as Howse & Snell), 6 and 8, Duke
Street, Margate. The following are creditors herein :

—

Braulik, G.,.. : .. : £ia Eleo. Heating & Hardware Co. £20
Bligh, S.W., 3M
Selyn Electric Co 169
Thanet Advertiser 13
Gestetner, D., . . .

.

41
Napier Kimber, Ltd 1,S9

Holophane, Ltd 23
Mann & Overton 140
Sloan Electrical Co., Ltd. .

.

57
Kent Coast Motor Go 46
Frioker, V. D., 13
Oldby, Ltd 11
Rex Imports Co 24
Barratt, G. R 12
Davis, J. M. (for Commoroial

Elec Co., Chester) .. .. 24
Davis, J. M., as above .. .. 13

J. F. Ltons, electrical engineer, Consett.—Trustee (Mr. A. E.
Oarr, 26, Collingwood Street, Newcastle- on -Tyne), appointed
June 11th.

Saml. Beckett, Jttn., electrician, Deane Road, Bolton.—At
Bolton Bankruptcy Court, on June 16th, bankrupt was examined
on a statement of affiirs showing liabilities of £281 and deficiency
of £233, During his naval career debtor had experience in elec-
trical work. After his discharge he was out of employment until
he hid exhausted his out-of-work pay. Then he started on his own

Eleo. Heating
Anderson Bros
Bigg, E
Brown. A
Rapson's. Ltd
Hunt, J. W
Snell, P.C.,
Chapman, A
Bligh, S. W. ifor Rice & Sons)
Suttie & Suckling
Poxon & Co.
Millsum, care of Maison Elise
Cole & Hardie
Dredge, E
Powell, W. J.,

Jarladium Garage, care of
Nohle&Co

account. Vntil October, 1920, he paid his way, but owing to trade

depression the concern ceased to pay. He had been handicapped
by the Corporation electricity department's delay in fixing meters.

The examination was closed.

Company Liquidations.—Swahren, Ltd.—A petition

for the winding-up has been presented to the High Court by the

E.S. Co., Ltd. (Proprietors of the Electrical Supplies Co ), of 23:i,

Tottenham Court Road, and will be heard in London on June 28th.

Bachelet Flying Train Syndicate, Ltd., and Bachelet
Levitated Railway Syndicate, LTD.^Meetings of members are

called for July L'Otb, at 11, Ironmonger Lane, E.C., to hear an
account of the winding-up from the liquidator. Sir W. B. Peat.

Dissolutions of Partnersliip. — Rainbow Manu-
facturing Co., electrical welders, 75j, New Sumner Street,

Birmingham.—Messrs. E. E. Hall & L. J. Austin have dissolved

partnership.

S. Sherman & Son, gas and electric light fittings manufacturers,

general factors, kc, 57, New Compton Street, W.—Messrs. E. E.

Evans & E. Sherman have dissolved partership. Mr. Evans will

attend to debts.

Trade Annonncements.—The agency for the I'nited

Kingdom and Colonies for the Atlas Co., Ltd., of Copenhagen,

makers of impulse steam turbines steam engines, condensing

plant, &c,, has been taken over by Mr. E. W. Dorby, of Norwich
House, Southampton Street, High Holborn, W.C. 1.

Messrs. W. T. Henley's Telegraph Works Co., Ltd., Blom-
field Street, London Wall, E C. 2, inform us that they are now
producirg in large quantities for sale, the " Henley '" adhesive tape,

which for years has been made practically exclusively for their

own use.

The Credenda Conduits Co., Ltd., are now handling

Credenda cables and flexibles, and their new branch at Glasgow
carries full stocks of Creda and Credenda lines.

Messrs. R. M. Radio, Ltd., have removed from Whitefriars

Street. E.C., to 5, Regent Square, Gray's Inn Road, W.C. 1.

Mr. Arthur T. Smith, A.M.I.E.E., of Albion House, Hanley,

Stoke-on-Trent, has recently been appointed agent for the Midland

Counties of England for Messrs. Bruce Peebles & Co., Ltd., for the

sale of their electrical machinery. The counties covered by the

agency are Stafford, Derby, Nottingham, Lincoln, Rutland,

Leicester, Warwick, Worcester, and Salop.

Meeting of Creditors.—Vigees Beos. (Frederick Vigers

and 0. H. Vigers), Balfour House, London, E.G. 2.—Meeting of

creditors held on Tuesday, June 21st, to receive a statement of

affairs.

A
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Catalogues and Lists.

—

Messes. W. T. Henley's Tele-
GEAPH Works Co., Ltd., Blomfleld Street, London Wall, E.G. 2.

—

Leaflet 250, giving net trade prices of " Henley (504) " adhesive
tape.

Messrs. Guy Chantbill &Co., 6, Norfolk Street, Strand, W.C. 2.

—Stock list of motors for 50-cycle, three-phase a.o. 220-440 V.
Fully priced.

Messbs. Reavbll k Co., Ltd., Ranelagh Works, Ipswich.—
Pamphlet No. 42 C, llluatratinfr and describiner "Axial" com-
pressors and vacuum pumps especially suitable for electric motor
drive.

The Ovebseas Enoineebino Co., Ltd., 1(;3-165, Great Portland
Street, W. 1.—List No. 63, illustrating and desoribing the " Garage

"

current converter for charging accumulators from a.c, and
"National" lamp-testing meters. Also list No. 73, dealing with
" National " moving-iron and moving-coil volt and ampere meters.
Both lists are fully priced.

The General Electric Co., Ltd., Magnet House, Klngsway,
W.C. 2.—List No. L2492, giving illustrations and a full description
of the " Kingsway JJ " miners' electric hand lamp. Also charging
racks, standing racks, magnetic lock openers and other accessories.

All items are fully priced.

AOBICULTUSAL AND Genebal Enqinkebs, Ltd., Central House,
Kingsway, W.C. 2,—Publication No. 285, a well-illustrated descrip-

tive catalogue of " Bull " d.c. dynamos and motors and complete
lighting sets. The construction is very fully detailed, and the
component parts are sliown in every case.

The Falkirk Iron Co., Ltd., Falkirk. List No. 251, illustrating

and describing " Falco ' tailors' electric irons. Priced.

Messrs. Petters, Ltd., Westland Engine Works, Yeovil.

—

Publication No. 561 (36 pp.). A very full catalogue of " Petter

Junior " oil engines, illustrating and describing many types
ranging from 2 J to 8 b.h.p. The list is fully priced.

Habt Accumulatob Co., Ltd., Stratford, E. 15.—A priced and
illustrated leaflet advertising 5-Ah capacity ignition batteries in

celluloid oases.

The Manor Works Co., 58, Albert Road, Aston, Birmingham.
—A leaflet illustrating examples of sheet-metal pressings in

aluminium, steel, brass, silver, ko., for all purposes.

The Photector Co., Ltd., Central Hall, Southal'i. — Leaflet

E 2,030, giving illustrations, particulars, and dimensions of

wrought-copper cable sockets. Prices and technical data are

included,

Catalognes Wanted.—Catalogues and lists of electrical

manufactures, also of oil and gas engines for electric lighting and
other purposes, are wanted by Messrs. Bennett & Heron, of

South-West Works, 46, Range Road, Whalley Range, Manchester.

Private Meetings.—A. M. Wilmobe, trading as the

Petlectric Lighting Co., High Street, Bordesley, Birmingham.—At
a meeting of creditors a statement of affnirs showed liabilities of

£342 due to unsecured creditors. The net assets are £148, a

deficiency of £llit. The debtor made an offer of a composition of

10«. in the £,. This was accepted, and a committee of the principal

creditors was appointed.

Arthur Gray, electrical engineer, trading as Gray Electric Co.,

9, Denmark Street, Charing Cross, W.C.—The creditors were c illed

together recently, at the oflices of Messrs. Corfield ic Cripwell,

Balfour Hou5e, Finsbury Pavement, E.C. A statement of affairs

was presented showing the position as at June 9th last, and this

disclosed liabilities of £6rit. Of that amount £643 was due to

unsecured trade creditors. The assets were estimated to realise

£230, or a deficiency of £434. On behalf of the debtor an offer

was made of a composition of 5s. in the £, payable as to Is. 3d. in

cash, and the balance by three equal instalments spread over a

period of three months each, and guaranteed. The creditors

decided to confirm the deed of assignment, and instructed the

trustee (Mr. Osborn) to endeavour to obtain a cash offer of 4s. in

the £, or, alternatively, 2s. in the £ in cash, and the balance in

three months.

Receiver Appointed.—Quead, Ltd., 149, Southwark
Bridge Road, London, S.E. 1.—Mr. E. A. Harpham has been
appointed receiver and manager ori. behalf of the debenture-holder.

Tramway Workers' Wages.—As a result of the
deliberations of the Joint Industrial Council for the Tramways
Industry, an agreement was arrived at on June 16th. This
provides that wages shall remain at their present level until the
commencement of the first full pay period in August, after which
revisions will ba made at three-month periods. Taking the
present wages ai representing an equitable rate while the Ministry
of Labour cost-of-living index figures remain at 1 55 per cent, above
the 1914 level, a variation of Is. per week will be made for each
complete rise or fall of five points. For employes under 18 years
of age, the variation will be at the rate of 6d. instead of Is. This
arrangement is to stand until December 31st, 1921, and three
months' notica to terminate the agreement may be given by either
party after this date.

Organised Propaganda.—We are informed that a new
organisation, under the title of the Federation of British Propa-
ganda Societies, has been formed, the object of which is to
oo-ordinate the work of propaganda societies and, as far as possible,
prevent overlapping. Already about 15 propaganda societies have
expressed their willingness to join. The Duke of Northumberland
will act as President, and Sir Henry Birohenough, K.O.M.G., &c.,
ig the treasurer. The general secretary is Mr. David Gilmour,
O.B.E,, Sicilian House, Southampton Row, London,

New French Companies.—There has been formed at
Royan (Charente Inferieure) the Sooifte Anonyme d'Eaergie
Electrique (Force et Lumiere) Secteurs de la Seudre, with a capital
of 400,000 fr. in 100 fr. shares, 2,000 of which are apportioned to
M. Henri Grenet, for his assets, namely, power stations at Royan
and Mornac-Bur-Seudre

; buildings and lands at the latter place ;

material, tools, concessions, &c. In addition, he has been allotted
70,000 fr. in specie.

Trade witli Siam.—The United States was the heaviest
contributor of electrical goods and apparatus to Siam during the
fiscal year 1919-1920, and it is believed that with greater enterprise
Great Britain might easily improve her position. Owing to the
fact that no electrical apparatus of any kind is manufactured in
Siam, there is a demand for all classes of such goods, with the
addition of specialities needed for a tropical country. The import
duty on all electrical goods is 3 per cent, ad ralnrem. There are no
other restrictions in this trade, and it is not required to have the
country of origin stamped upon any articles sold in this kingdom.
There has hitherto been no development of hydroelectric power in
Siam, and in years with normal rice crops paddy husk is used for
fuel, owing to its cheapness and the fact that the cost of oil, coal,
and wood ig comparatively high, as compared with neighbouring
countries.

—

Easfern Engineering.

New Italian Companies.—There has been formed at
Milan, with a capital of 1.000,000 lire, the Societa " Osram," with
the object of trade in and eventually manufacture of electro-
technical articles, and especially Osram, Wotan and A.E.G. glow
lamps.

The Sooieta Euganea di Elettrioita has been formed in Venice
with a capital of 10,000,000 lire. It is an offshoot of the Societa
Italiana Utilizzazione Forzeidrauliche del Veneto, the Credito
Induatriale di Venezia, and the Societa Adriatica di Elettricita.
The Societa Vercellcsa di Elettricita, with a capital of 6,000,000

lire, has been embodied at Vercelli for the purpose of the manu-
facture of electrical plant for agricultural uses.

Patents and Licences of Right.—Notice is given that
the undermentioned patents were endorsed " Licences of Bight

"

on the dates shown :

—

June 9th, 1921.—No. 10898/14 (Van Der Hoorn, L. J.), "Im-
provements in or relating to electric sale apparatus."
June 10th, 1921.—No. 26187/10 (M. Breslauer), "Improvements

in electric current generators." No. 28595/12 (R. Krause), " Im-
provements in appliances for producing electric oscillations."
No. 13129/15 (W. Otto), " Arrangement for producing short uni-
directed high-tension electric current impulses." No. 11821
(12973/18") (E. Walter), "Improvements in braiding machines."
No. 125369 (7217/19) (E. Walter), "Improvements in or relating
to braiding machines."

Inquiry.— Makers of or agents for the " Ackermann-
Johnson Anchors " for switchboards, are asked for.

Derby Agricnitorai Show.—At the above show, which is

being held from June 28th to July 2nd, the advantages of elec-
tricity in farming will again be demonstrated. Messbs. Petters,
Ltd

,
of Yeovil, intend to exhibit a number of examples of their

engines and electric lighting and power sets. Among these will
be a number of " Petter-Light " sets of various outputs with
battery equipments, switchboards, &c.

E.D.A. Activities.—The British Electrical Dev^'lopment
Association, Hampden House, 84, Kingsway, W.C. 2, ig endeavouring
to interest electrical contractors and suppliers of electricity in the
use of local newspapers for the furtherance of the electricity
campaign. To this end the Association has recently issued a book
on the subject (E.D.A. No. 164), which suggests methods and
matter to those concerned with local Press advertising. A
number of suitable advertisements are reproduced in which are
embodied the special points brought out in the text. These
advertisements are all illustrated, as the best way of appealing to
the public is to please the eye, and the Association is prepared to
supply " electros " of these pictures at reasonable prices. Accom-
panying the book is a sheet of seven advertisements which can be
sent to a local newspaper as " copy " for reproduction.
The Director of the Association desires to state that information

and inquiries may, in future, be sent under the same cover as
circulars. Engineers and managers and others are requested to
open and eramint carefully aU sample parcels of publicity matter
and other communications from E.D.A. as received.

The Lyons Fair.—The Department of Overseas Trade is

informed that, in connection with the Autumn Lyons Fair, an
international competition for inventions will be held from October
1st to 15th, in the Palais de la Foire. Al) apparatus, plans, designs,
or models, relating to the following will be eligible for competi-
tion :—(») Electric accumulators and electric apparatus

;
(A) textile

machines and apparatus
;

(<•) automobile and cycle improvements
;

((/) agricultural machines ; (e) artificial limbs
; if) domestic heat-

ing
; (.'/) apparatus for protection of workers. An entrance fee of

50 fr. will be charged for each invention entered. Applications
should be sent in before September 15th to the Societe deg
Inventeurs, 17, Place Bellecour, Lyons.

—

Board of Trade Journal.

Withdrawal from Whitley Council.—The St. Helens
Electricity Committee's recommendation to the Town Council to
withdraw from the District Council No. 3 (North-Western Area)
for the Electricity Supply Industry, has been accepted. The
ground upon which this decision was reached was that the Elec-
tricity Committee did not think that the Whitley Council was the
best method of considering the wages to be paid to its men,
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Book Notices.—Circular No. 100 of the U.S. Bureau of

Standards, ''Nickel" (106 pp). Washington: Government PrintinK

Office. Price 20 cents.—This is a very comprehensive treatise upon
nickel and its alloys. Dsaliner first with sources and the metallurgy of

the subject, it passes to the chemical and physical properties of nickel,

dealing exhaustively with its conductivity, magnetic properties,

density and other characteristics. The technoloeic section includes

Buch prrcesses as casting, rolling, forging, welding and electro-

deposition. Among the alloys of nickel treated upon in this

circular are monel metal, copper-niokel, ferro-nickel (nickel steels),

and spei-ial acid resisting and electrical alloys. The appendices

give definitions of i)hy8ical terms, U.S. patents on nickel alloys

(1900-1920), typ'cal specifications and a bibliography.

"Modern Central Stations." By C. W. Marshall. Pp. x + 112,

25 figs. London : Sir I. Pitman & Sons, Ltd. Price 2s. 6d. net.

''.Journal of the American Institute of Electrical Engineers."

Vol. XL, No. G, June, 1921. New York : The Institute. $1.

Technologic Paper, No. 188, of the U.S. Bureau of Standards.
" Some Properties of White Metal Bearing Alloys' at Elevated

Temperatures." (16 pp.) Washington : Government Printing

Office. Price 5 cents.—This paper ('escribes an apparatus for

determining the yield-point and ultimate strength of white metal

bearing alloys at temperatures up to 100" C. An apparatus for

ascertaining the Brinell hardness of these alloys is also dealt with.

"Pitman's Technical Bookshelf." No. 4, June, 1921. (20 pp.)

London : Sir Isaac Pitman & Sons, Ltd.—Many interesting notes

and short reviews of books dealing with all branches of technical

work are included in this issue, and electrical engineering and its

auxiliary subjects receive a great deal of attention.

"The Cost Accountant. " Vol. I, No. 1, June, 1921. London:
The Institute of Cost and Works Accountants.—This is the first

appearance of the recently- formed Institute's official journal which
is to be published monthly. Many useful notes appear, as well as

articles on accountancy, progress work, and costing.

" Electric Motor Installations : Their Upkeep and Lay-out."

(The Vulcan Engineering Manuals.) (112 pp.). Manchester :

Vulcan Boiler and General Insurance Co., Ltd. Price 2s. 6d. net.

" The Metropolitan-Vickers Gazette." Vol. VI, No. 98. May,
1921. Articles included in this number of the "Gazette" are
" Installation and Operation of M-V Power Transformers." by A. J.

Bridge ;
" Heating and Cooling Curves and their Application to

Oil Circuit Breakers," by Q. E. Gittens, B.Sc.(Lond.) ;

" Electrical

Equipment for Arc Welding" ; and two reprinted papers on " The
New Management " and " Radiology Applied to the Testing of

Materials."

" The Mining Electrical Engineer." Vol. I, No. 9. June, 1921.

Manchester : The Association of Mining Electrical Engineers.
Price Is. net. The final number of the first volume contains papers
on "Electric Winding," by A. B. Maclean, M.A.. B.Sc. ; "The
Power Requirements of Collieries," by J. M. Heslop ;

" Oil Fuel for

Steam Raising, ' by H. T. Watson ; and an illustrated description
of a large underground plant.

Science Abstracts. Sections A and B. Vol. XXIV, Part 5. London :

E. and F. N. Spon, Ltd. Price 2s. 6d. net per part.

" Engineering Directory." No. 68. May, 1921. (120 pp.)
London : Engineering, Ltd.—This is the latest edition of the
alphabetical and classified list of advertisers in our contemporary,
and it possesses the usual features of utility, including glossaries for

the use of foreign buyers.

"The Journal of the Rontgen Society." Vol. XVII, No. 67.
April, 1921. (48 pp.) London: Percy Lund, Humphries & Co.,

Ltd. Price 53. net (quarterly).—In this issue is described a new
type of X-ray photographic plate, which reduces the time of
exposure necessary to one twenty-fifth of the normal. Mr. N. A.
Oodd's paper on " Increasing the Efficiency of X-ray Tubes by an
Improved Design of Coil and Interrupter" is reprinted as is also a
lecture by Mr. N. E. Luboshez on " Scattered Radiation and the
Use of Intensifying Screens."

"Rate Research." Vol. XIX, No. 9. (14 pp.) New York:
National Electric Light Association (Rate Research Department).
This issue deals with the papers recently read before the Institution
of Electrical Ensrineers by Messrs. Beauchamp and Blaikie, as well
as a number of decisions regarding tariffs in the United States.

"Coal Mines Act : Statutory Rales and Orders, 1921." No. 672.
(10 pp. and 5 plates). London : H.M. Stationery Office. Price 6d.
net.—This publication describes and illustrates a number of miners'
safety lamps which conform to the "Safety Lamps Order" of April
20th, 1921.

" Useful Tables and Data for the Assistance of Consumers of
Wire." Third Edition. London : W. F. Dennis & Co., 70, Queen
Victoria Street. Price 2s. 6d. (leather, 38. 6d.).—This is a handy
vest-pocket booklet containing a great amount of information
regarding aluminium, steel, iron, copper, bronze, and other wire.
Physical and electrical characteristics are fully dealt with, such
details as breaking-strain for various sizes, conductivity, weights,
&o., being given in table form.

Strike at Rlrkeohead.—A correspondent states that the
electricians at Messrs. Cammell, Laird & Co.'s shipbuilding works,
Birkenhead, are on strike owing to the non-reinstatement of the
apprentices who participated in the recent electrical trades dispnte.
The firm contends that the apprentices broke their indentures, and
they are not obliged, therefore, to re-employ them. The journey-
men members of the Electrical Trades Union have now been
on strike nearly five weeks, but there is stated to be a prospect
of an early settlement.

Copper and Lead Prices.

—

Messrs. F. Smith & Co.
report June 21st. Copper (electrolytic) bars, sheets, wire rods,

and h.c. wire. No change.

Messrs. James & Shakespeare report June 22nd. Copper bars
(best selected), sheetand rod, £114. £2 decrease; English pig- lead,

£2.S, 58. reJuotion on last week's quotation.

Annaal Ootlng.—The annual outing of the staff and
employes of Messrs. Semco, Ltd., took place on Saturday, June
llth. The party went by char-abancs from the company's
head offices in High Street, Shoreditch, to Egham-on-Thames,
the route chosen being ria Kingston and Hampton Court.
Luncheon was served at the Coach and Horses at Egham,
and sports followed. There was a cricket match between
the Inside and Outside staffs, in which the latter won. Time
was then pleasurably occupied on or beside the river. Tea was
Eerved later, and during the sitting thanks were accorded to Mr.
J. H. Smith, the secretary of the company, who had carried
through the day's arrangements. The party returned to town ria

an extended route through Virginia Water and Windsor.
The Bristol, Cardiff, and Swansea staff of the Edison Swan

Electric Co., Ltd., held their annual outing on 8th inst., when the
Wye Valley was visited by motor-coach. The company numbered
about 70. After various sports had been indulged in, tea was
served at the Royal George Hotel, an impromptu concert following.

The Engineering Wages Dispnte.—The revised terms
submitted by the Engineering and the National Employers'
Federations to the Trade Unions concerned, for a decision by
ballot, are as follows :—With respect to the bonuses of 7 J and 12

J

per cent., one-third of these will be withdrawn at the commence-
ment of the first full-pay period in July, one-third in August,
and the remainder in September. At the commencement of the
first full- pay period in October next, Ss. per week wUl be deducted
from time rates and 7J per cent, from piecework rates. A further
38. per week will be deducted from the war bonus of 26s. 6d.

when the Ministry of Labour index number arrives at 115 per
cent, over the pre-war level ; this last reduction is not to be made
earlier than the beginning of the first full-pay period in November.

Fusion of Interests in Germany.—The KoMsche Zeitinig

reports a fusion of interests of six railway, tramway, and other
carriage-manufacturing companies. The new company is registered

in Dusseldorf, and comprises Dessauer Wagonfabrik A.G., Dessau
;

Dusseldorfer Eisenbahnbedarf vorm. Karl Weyer & Co., Dussel-

dorf ; H. Fuchs. Wagonfabrik A.G., Heidelberg ; Siegener
Eisenbahnbedarf A.G. Siegen ; Wagonfabrik A.G., Uerdingen a/Rh

;

Wegmann & Co.. Cassel.

Works Boys' Clnb.—Recent extension of welfare work
at the Pha-nix Dynamo Manufacturing Co., Ltd. (branch of the
English Electric Co., Ltd.), Thornbnry, Bradford, includes a
commodious club for the boy employes, comprising a full-sized

Army hut, adjoining the works tennis courts. The opening
ceremony was performed last week by Captain Crawshaw, works
manager. The club includes a canteen, billiard room, and cold

douche. Provision is made for many other games, and the club
is fully lighted by electricity. The main hall has a platform with
scenic background. At the opening there was a concert by the
works orchestra and artistes specially engaged, followed by
dancing. A girls' club will shortly follow.

For Sale.—Assets Auctions Co., Ltd., will sell by auction,

on June 29th, at 119-121, Newington Causeway, Government
surplus telephone and electrical stores. Ormskirk Board of

Guardians has for disposal one RO-b.h.p. " National " gas engine,

coupled to a " Witton " multipolar 220- V. d.c. dynamo. For parti-

culars see our advertisement pages to-day.

Should Corporation Electrical Engineers Accept
Contracts ? —This question was raised at the last meeting of

Kilmarnock Town Council. The electrical engineer reported that
" he had placed the steel work' on order, which included columns,
roofing, roof trusses, and corrugated iron required for the extension
of the oar-shed ; that Redpath, Brown & Co. quoted £549 for this

work, and that being the lowest offer, he had placed the order with
them." A member asked whether the Electricity Committee
had given the manager power to accept contracts, and
objected to any official being allowed to do so. The Provost
pointed out that the Committee approved of the engineer's action,

but it wafl agreed that the Electricity Committee alone be given
power to settle contracts.

Swedish Telephone Companies.—The plan to fuse the

H. T. Cedergren and L. M. Ericsson telephone concerns, proposed
by the boards of the companies concerned, was defeated at a

general meeting of the Cedergren Co. by a large majority. —y/<f«Mr'«

Trade Service (Stockholm).

Germany and the Metal Trade.—It is reparted from New
York that active steps are being taken by Germany to regain her

pre-war ascendancy in the non-ferrous metal markets of the world.

S. S. Tuthill, Secretary of the American Zinc Institute, says that the

American trade is threatened, and that at present Germany and
Belgium are negotiating for a re-establishment of their former
trade relations with the metal markets.

.ikU
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LIQHTINQ AND POWER NOTES.

Accrlngton.—Proposed Price Increase.—The Town
Council, as the outcome of the loss of £13,0C0 on the electricity

undertaking last year, is propDsinp: to increase charges for lightinpr

from 7d., plus 10 per cent, per unit, to 8d. per unit, and to increase

the chargea for power on a sliding scale. Power users who have
paid lid. per unit will have to pay, roughly, Ud, The new
charges are expected to bring in an extra revenue of £15,000 a year,

and they will come into oparation next month.

Anstralia.—Scbiaco (W.A.).—The Municipal Council

has been unable to meet the demand for electricity, owing to

the limited capacity of its plart. At the last meeting of the

Council it was decided to raise a loan of £25,000 in order to

arrange for a complete change over. The existing plant is totally

inadejnate, and negotiations have been opaned up with the Perth
City Council to supply electricity in bulk at low pressure. This
will necessitate an alteration of existing arrangements.— Tenders.

Stdney (N.S.W.).—The North Sydney Council has asked the Sydney
City Council to consider the question of a bulk supply in place

of supplies to individuals in the North Sydney district. Reporting

upon the matter, Mr. Forbes Mackay, the electrical engineer,

thinks that a bulk supply would probably be more remunerative to

the City Council than the existing arrangement.

The Morwell Scheme.—A large body of opinion in the

country districts of Victoria holds that the Government did not

properly investigate the possibilities of generating electrical energy

by water power before embarking upon the scheme for generating

energy from brown coal at Morwell. Having committed itaelf to

the Morwell scheme, the Government, it is alleged, is placing

needless and fatal restrictions upon private enterprise in the

development of hydro-electric schemes. The principal desire at the

moment is that these restrictions should be removed, so that all

ichemes that are capable of commercial success may have an equal

opportunity of development.

At the instance of the Victorian Farmers' Union, a conference oh
the subject was held at the rooms of the Employers' Federation in

April. The delegates represented a great variety of country

interests, including branches of the V.F.U., municipalities, butter

factories, irrigation settlements, and country industries generally.

Some of the metropolitan munioipilities were also represented.

The following motion was carried unanimously :
—

" That the Government be requested to proceed with the Morwell
and Kiewa electrical schemes concurrently, or to withdraw opposition

to the Kiewa scheme by private enterprise, and to withdraw all

restrictions to the Kiewa CDmpany entering into compatition with

tha State enterprise."

In a reply to these criticisms. Sir John Monash said the Morwell
scheme had been undertaken under the best possible advice. The
commission's engineering staff had a very high standing, and Mr.

Merz of Merz & M'Lellan, had investigated all the proposals for the

generation of power, and had recommended the Morwell scheme.

Mr. Merz having endorsed this view, the Government submitted

the scheme to Parliament. Hydro-electric possibilities had been

investigated by Mr. A. G. M. Mitchell, the most prominent hydraulic

engineer in Australia. His report on the Kiewa scheme showed
without doubt that any development in this direction would be

premature, and was not to be preferred to the Morwell scheme.

—

The Age (Melbourne).

The Metbopolitan- Vickebs Contract. — In view of the
importance and magnitude of the Morwell scheme, it may be of

interest to note a few details relating to the power-station generating
plant, the contract for which has been secured by the Metropolitan-

Vickers Electrical Co., Ltd.

Five main generating units and one auxiliary unit have been
ordered, the aggregate papacity of the plant being 63,100 kW.
Each of the main units will have a maximum continuous rating

of 12,500 kW, and will run at a speed of 3,000 r.p.m. The
auxiliary emerg.>ncy set will have a maximum continuous rating

of 600 kW at 3,00 J rpm. Steam will be raised in boilers fired

with brown coal, having a calorific value of about 6,000 B.th.u. per

lb., and will be supplied to the turbines at a normal pressure of

250 lb. per sq. in. gauge and a normal temperature of 630^ F. The
main turbines will be of the multiple-exhaust type, and will be
equipped with self-contained feed-heating systems, the heaters
being arranged within the turbine casings, in aceordance with the
Metropolitan-Vickers standard arrangement, in which the steam
used for heating is diverted from the turbine at a pressure of about
5 lb. per sq. in. absolute. The turbines will exhaust into surface
condensers, to be made in Australia. Each condenser will have a
cooling surface of 17,000 sq. ft., and will be designed to maintain
a vacuum of 28 in. at full load when supplied with cooling water
at a temperature of 70' F. The condeuaer auxiliaries will consist of
motor-driven vertical centrifugal circulating-water pumps, motor-
driven condensate extraction and lift pumps, and steam-operated
air ejectors.

Each of the main alternators will be wound for three-phase,
60 pariods, 11,000 volti, the specified capacity bsing obtained at
"9 power factor. The alternators will be ventQated on the closed
air- circuit system.

The 600-kW auxiliary turbo-alternator set will be required for
starting up the station auxiliaries and for emergency purposes
only. The turbine of this unit will be of the back-pressure type,
designed to exhaust against a normal pressure of about 1 lb. per
sq.-in. gauge. The alternator of the auxiliary set will be wound
for three-phase, 50 peiiods, 400 volts, '8 power factor.

Aylesbury.—Loan.—The Town Council has applied for
a loan of £4,500 for services.

Bedwas.—Bulk Supply.—At a meeting of the Dis-
trict Council a report was submitted by the Lighting Committee
recommending the Council to exercise the powers to be conferred
by the Electricity Commissioners, and that negotiations be opened np
with the South Wales Power Co. and the Bedwas Navigation
Colliery Co. for a supply of electricity in bulk and specifications
prepared for tenders for the installation of electric lighting in the
Bedwas and Machen wards. The clerk said it was proposed only
to apply the order to Bedwas and Machen at present, bat it

^
would be extended to Trethomas and Maesycwmmer later. It was
also intended to install electric lighting in the Council's new houses
on the Gleba site, Bedwas.

Belfast.— Loan. — Mr. A. D. Price, Engineering
Inspector of the Local Government Board for Ireland, held an
inquiry, on June 15th, into the application made by the Corpora-
tion for sanction to a loan of £120,000 for the electricity under-
taking. The Town Solicitor gave evidence as to the finances of the
city, and the need for the loan to meet business requirements, &c.
More than the £120,000 required was owed the Corporation, but it
took a long ti ne to get it in, and although the Corporation sought
an overdraft, it did not follow that interest would have to be paid
on that sum. The interest would rise and fall with the income
derived from the electrical undertaking. Coal was badly needed,
and large stocks absolutely essential. But for the foresight of
those responsible for the stock of coal, it was quite possible that
the electrical and gas undertakings would have been closed down
long ago. Mr. E. G. Geale, city accountant, gave evidence, aa did
also Mr. T. W. Bloxam, the electrical engineer, and the inquiry
closed.

Bexhill.—Year's Working.—The accounts of the Cor-
poration electricity undertaking for the year ended March Slst,
1921, show gross profits of £7,460, an increase of £1,060 on the
previous 12 months. After making provision for repayment of
loans and income-tax, there is a net profit on the year's working of
£639. After writing off a debit balance of £122 on the previous
year, a credit of £517 is carried forward.

In view of the appeals for economy in use of electrical energy
owing to the coal situation, the Council has decided to abandon the
minimum charge for the current half-year.

Berkhamsted.—Overhead Lines.—The Urban District
Council has objected to the erection of overhead lines by the
Chesham Electrio Light and Power Co., Ltd., for the supply of
electricity in the parish of Northchurch, on the ground that the
poles would be an obstruction and dangerous to the public.

Blackburn.—New .Sub-station.—The chairman and
vice-chairman of the Electricity Committee have been empowered
to acquire a plot of land at Lower Darwen for the erection of an
electricity sub station.

Bolton.—Year's Workino.— The accounts of the
Corporation electricity department for the yeareaded March Slst
last, record a total income from all sources of £273.531, as com-
pared with £200,569 in the previous year. Working expenses
totalled £186,350. as against £140,248, leaving a gross profit of
£87.181 (£60 321). After payment of capital charges, Jco , the
result was a net profit of £27,779, comparing favourably with a
balance of £19,965 for 1919 20. Of this profit, £24.130 was
allotted to expenditure out of revenue, and the balance carried

forward. The borough electrical engineer (Mr. W. J. H. Wood)
points out that although, on account of increased fuel costs, the
cost of generation has increased considerably, this cast is still below
Id. per unit, and at preseutday prices the averaffe selling price of

l'55d. per unit is not unreasonable. The number of units sold
rose from 24,944,906 to 30,298,980.

Bootle.—Extension of Supply.—The Electric Power
and Lighting Committee has resolved to take the necessary steps

to obtain the consent of the Electricity Commissioners to the
extension of a supply of electricity to the Litherland area, and that
the Litherland CouncU ba informed that the Committee suggests
that the Council should furnish a guarantee of consumption at a
certain figure. The Bootle Council entered into an agreement with
the Litherland Courcil in 1914 to take over the Lighting Order
which was to operate until six months after the oflScial termina-
tion of the war. The Electric Power and Lighting Committee had
a number of demands from Litherland, but in each case it had
to get a further order from the Electricity Commissioners. When
it was moved in the Bootle Council Chamber that application for a
special order be made to the Electricity Commissioners, it was
pointed out that one of the firms concerned was so anxious to (fet a
supply that it was willing to lend the Council £3,000.

Bradford.—Lighting Economy.—The Corporation has
set np a Special Joint Sub Committee to inquire into, and report to

the Corporation upon, the practicability of suspending street

lighting for the three summer months of June, .July, and August
every year, as a measure of public economy, quite apart from the
present question of coal shortage.

Canada.—New Ontario Loan.—A loan of about
$32,000,000 (nominally £4.400,000) is expected to be floated for the
Province of Ontario in about two or three weeks, according to an
announcement made by Mr. Peter Smith, Provincial Treasurer.

Mr. Smith indicated that it might be necessary to go to New York
to secure at least a part of the loan. The bulk of the funds to be

secured will be used for the Hydro-electric Power CommisiiOD'a
purposes.

—

Reuter,
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QnEBNsroN-CHiPPAWA CANAL.—About 7,000 men are at work
on the Queenston-Chippawa Canal development for the Ontario

Hydro-Electric Power CommiBsion. It is expected that by the

befrinninp of September two 55.000-h.p. generators will be ready

for operation. The Commission's phma call for another 5.5,i)0O h.p.

a few months later, and the ultimate production calculated upon
is over half a million h.p. gelling at a probable price of $10 per h.p.

—JttiitiT'.-: Tnide Serrii-e (Ottawa).
Dk\elopmknt oi- THK St. Lawukncb Rivbr. — In an

elaborate report, made to the International Joint Commission
(Canada and the I'nited States) on the deepening of the St.

Lawrence for ocean-going vessels, and the development of the

power possibilities, the engineering firm of Messrs. Hugh Cooper*

and Co., of New York, proposes to finance, on behalf of private

capitalists, 1,000,000 h.p.. and to construct a 30-ft. navigation

channel, says the Montreal (lunette. The cost of the canalisation

would not be more than $SO,000,iiOO each to the Governments of

Canada and the United States. The power will cost consumers,

exclusive of State and Federal taxes, about $17 per h.p. The first

installation, it is proposed, will be on the American aide, and will

supply 400,000 li.p., £0,000 of which will be available for distri-

bution in Canada, and when the demand exceeds this quantity
construction on a Canadian site will commence. The ultimate

electrical power that can he produced is stated to be 6,625,000 h.p.

This would replace 6(),250,0O0 tons o f coal annually, and, by the

improvement of the canal system, the present 46 miles of canal

and 21 looks can be replaced by 31 miles of canal and six looks.

The cost of this improvement in navigation, and the power
development, ia estimated at $1,600,000,000.

—

Renter's 'I'rade

Service (Ottawa).
Electrical Smelting in Vancouver.— The managing

director of the Canadian Iron and Steel Smelters, Ltd., has
announced that British capital has l>een secured to build and
operate a large electric smelter in Vancouver. An initial 50-ton

plant will be operating by August. The company has been given

5,C00 tons of iron ore by the Provincial Government as an induce-

ment to commence operations.

—

Ileutir\'< Trade Serrioe (Vancouver).

Carlisle.—Report dn Undertaking.—The town clerk

has been requested to ascertain the terms upon which Mr. Arthur
Ellis, of Cardiff, the consulting engineer nominated by the Presi-

dent of the Institution of Electrical Engineers, will undertake to

report upon the present position of the electricity undertaking,
with his recommendations for meeting the future demands upon
the undertaking.— Carlisle Journal,

Chesham.—Cheap Lighting.—The Electric Light Co.
has offered to supply electrir, light to the new Council houses at

Is. per week during winter months, and 6d. per week during
summer months. Householders are not to be limited to a particular

amount.

Continental.—Sweden.—The increased use of electricity

in Sweden is shown by the following official figures relating to the
years 1!)17—1919 :—Number of electricity works in 1917, 1,760

;

in 1918, 1,887 ;
in 1!)1!>, 2,057. The total power of the generating

plant in the three periods was, respectively, 1,028,758 kW,
1,270,227 kW, and 1,238,215 kW. The power furniehed to motors
in the three years was 343,273 kW, 362,258 kW, and 410,767 kW.
The power supplied to electro-chemical factories was 478,763 kW,
568,386 kW, and 502,833 kW. The number of glow and arc lamps
installed was of the former :—3,704,374 in 1917, 3,027,518 in 1918,

and 3 610,102 in 1919 ; of the latter in the same periods : 2,815,

2,152 and 610, showing a steady fall off in their use. The
number of motors installed in the three periods was 34,963 in

1917, 29,838 in 1918, and 34,749 in 1919.— /,'/«^«,rf;w> Electrii/ue.

Russia.—During the year 1920, says a Russian journal, electricity

was furnished to Moscow from several stations ; namely, the Moscow
Government electrical station, the Moscow tramway system station,

the Elektroperedatchas, the GInchovskaya Stantzia, and the
Orechov-Zubskaya group. The Moscow Government electrical

station was itself of sufficient capacity to supply all the demands
of the town, but owing to the scarcity of fuel, the work had to ba
done by less powerful stations wiih their available fuel. The
estimated requirements of Moscow for 1P20 amounted to 80,003,000
kWh. The quantity suppUed was 72,000,000 kWh., i.e., 90 per
cent. The demand for electricity increased in the later months of
1920. Of the total quantity delivered in Moscow, 44 per cent, was
for power purposes, and 56 per cent, for lighting. There was an
increase under both heads over 1919.

The Nory Put, referring to the Russian electrical services, says
that the leading combination, called the " Elektrosila " (electric

power) section, includes 10 factories, of which the most successful
are the Siemens-Schuckeit, the Dynamo, and V.E.K. The reports
on the others are not particularly satisfactory.

The same journal refers to a direct electric train service on the
"Machovin" system, to be started soon between Petrograd and
Moscow.

Gek.manv.—An amalgamation of the electricity supply works
owned by the State, and carried on under joint stock auspices, either
in continuation of former company proprietorship, or as special

oompinies created by the Government, has now been decided upon.
the absorbing concern being the Electro-Works Co., of Berlin,
•which was formerly the GolpaJessnitz Lignite Co., of Bitterfeld,
and which supplies power to, among others, local ammonia nitrate
works, baaed upon the fixation of atmospheric nitrogen. The
Electro-Works Co., for instance, is taking over the assets of the
central German concerns known as the Power Transmission Co.,

the Central German Power Works Co., the Micderlausitz Power
Works Co., the Brigitta-Sachsenburg Corporation, and the Lignite

Co., and thus secures possession of the power works at Zsehornewitz,
Trattendorf, near .Sprenburg, and Lauta, the lignite mines of

(iolpa and Brigitta, and the high-pressure transmission lines from
the power stations situated in the lignite districts of Bitterfeld

and Lausitz to Berlin and to Saxony. These cases, however, are

not the only instances of companies wliose shares are entirely held

by the State, as most of the former State armament works are now
vested in a Government company, under the title of the German
Works Co., and are apparently engaged on peace-time manu-
facturing work.

Finland.—The Finnish Government has just asked the Chamber
of Representatives for a loan of 22,5011,000 fr. for the first portion

of the work of developing the State waterfalls. Finland possesses

very considerable water-power resources, only a small fraction of

which is at present utilised. It is reckoned that the falls on the

river Ulea, and on the waterconrses more towards the south, are

equal to 1,600,000 h.p. at the turbines. A large partof these belong
to the State, which owns the most important, or, at least, is

interested in their utilisation. On the upper Vuoksen it has the

disposition of 380,00o h.p. as possessor of the Imatra Falls, and is

the principal shareholder in the undertaking concerned with the

development of the Tomator Falls (211,000 h.p.). the Kymmense
River (18,500 h.p.), the river Ulea (542,000 h.p.), and the Pyakos
Falls (9'.i,800 h.p.). Although the outlay on the utilisation of these

several falls will amount to many hundred millions (it is reckoned
that the falls of Imatra alone will call for 320,000,000 fr.), it is,

nevertheless, held that the Government should not hold its hand,
for the high price of both coal and wood has forced a large

number of industrial undertakings to utilise the falls belonging to

them, which are, however, not being worked under the most
favourable conditions.

—

V fndustrie Electrique.

Derby.—Fire at Power Station.—An outbreak of fire

occurred at the Derby electricity works on June 11th, causing a

dislocation of the tramway services. As the fire happened some-
where about the factories' closing time, they were not affected to a
great extent. This is the second recent fire ; the first occurred

on May 13th.

Donglas (I. of M.).—ELECTRiorry Committee.—At the

June meeting of the Town Council a resolution was moved :
' That

as the purposes for which the Electric Lighting Committee was
established have now been accomplished, it is necessary that a

standing Electric Lighting and Power Committee be appointed
from the Council to deal with the electrical undertaking, and to

carry out the terms and conditions of the Bill which has now
passed both branf-hes of the Legislature, and under which certain

work must be commenced within six months of the date of its

promulgation." After a lengthy discussion the motion was
defeated, the town clerk explaining that it was for the Council to

give the existing Committee a fresh appointment, or else

appoint a Standing Committee.

Hamilton.—Proposed AVater-Power Scheme.—It was
reported to the Town Council that a company is considering
utilising certain water power in Lanarkshire for the generating of

electricity. The matter has been remitted to Messrs. Edmundsons
for their consideration. The Council is applying for power to

borrow £12,0(10 for extensions.

Inverness.—Proposed Water-power Scheme.—At a

meeting of the Town Council on June 13th, the Council's consulting
engineers presented a report on a scheme for providing electricity

to the town by means of water power. It is proposed to utilise

Loch Luichart for this purpose, and the districts included in the

scheme are Strathpeffer, Dingwall and Inverness. The estimaoed
capital expenditure will be C 230,000, and an output of 8,800,000

kWh is expected to be obtained. Later the supply may be extended
to Invergorden, Tain, Eilgin and Lossiemouth. It was stated that

the price per kWh could be fixed at 3d. for Inverness and Id. for

Strathpeffer and Dingwall.

Leeds.—Year's Working.—The report upon the elec-

tricity works for the year ended March 31st, 1921, records a total

income from all sources of £519,021, as compared with £468,718
during 1919-20. Working expenses amounted to £313,055, as

against £237,823, leaving a gross surplus of £205,966 (£230,895).
Income-tax and loan charges absorbed £152.105, leaving a net

profit of £53,861, little more than half that of the previous year

(£100,418). Of this profit, £23,592 was contributed to capital

expenditure, leaving an actual surplus of £30,269. The total

number of units sold rose from 63,023 502 to 63,921,813, and the

generating costs per unit sold from 1 41d. to r71d. The average
price obtained per unit increased to l'95d. from r79d. The elec-

trical engineer reports a relatively large increase in the amount of

energy used for heating purposes, but the demand for power for

triition purposes fell off. 'The generating capacity remains at

51,000 kW.

London.— Woolwich. —The Borough Council ha.«

decided to apply for permission to raiee its statutory maximum
charge for electricity for lighting from 6d. to lOd. per unit.

St. Pancra.s.—The Council has received the permission of the

Electricity Commissioners to borrow £26,450 for the provision of

generating plant, and £12,700 for the purchase of converting

plant.

Long Eaton,—Year's Working.—It is reported that

the working of the Council's electricity supply undertaking, for

the year ended March 31st last, resulted in a deficit of £3,200.
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Write for Special Literature.

WORTHINGTON - SIMPSON,
Queen's House, KINGSWAY, W.C. 2.

'^

Works : NEWARK-ON-TRENT and LONDON.

Branches in the Principal Towns & Cities throughoat the World

Telegrams and Cables:
"PUMPING. LONDIN." "PUMPING. WESTCENT. LONDON."
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FEROFLEX

FLEXIBLES
ELECTRIC IRONS,

RADIATORS,
COOKING APPLIANCES,
VACUUM CLEANERS, &c.

c OMPLAINTS are often made that Electric

Irons are troublesome, not because the Iron is

faulty but due to the fact that unsuitable cord
is connected to it.

'

' FEROFLEX " is a special standardised flexible

manufactured by us for use with Electric Irons
and similar service. It is strong electrically and
mechanically, with little tendency to kink.

"FEROFLEX" is made in two qualities,

Feroflex A " and ' Feroflex A.S.B." The .V.S.I'.."

quality has braided copper conductors, and a braid-

ing of real asbestos yarn over each conductor before
the final outer fancy braiding.

SAMPLES & PRICES ON REQUEST.

Any OLD
FLEXIBLE
WILL

NOT DO
FOR

ELECTRIC IRONS

PENDLETON^.-^^(j^lAi\C H ESTER |^D

FIL.SXISLS CORDS
LiGHTING, POWER, HEATING, BELL & TELEPHONE SERVICE.
Tough Rubber Sheathed, Asbestos Braided, Reinforced for

Vacuum Cleaners and every other class of

ELECTRICAL FLEXIBLES AND CABLES.

COTTON,

SILK AND ENAMEL
COVERED WIRES.

TOUGH RUBBER
SHEATHED FLEXIBLES.

ASBESTOS COVERED
WIRES AND CABLES.

SHOT FIRING WIRES.

CABLES for Lighting, Power,

Bell and Telephone Service.

FUSE WIRES.

MULTIPLE
TEL~"HONE CABLES.

RESISTANCE WIRES.

TELEPHONE
AND MEDICAL CORDS.

HIGH AND LOW TENSION

CABLES.

BRASS, NICKEL AND
ALUMINIUM - ARMOURED
AUTOMOBILE CABLES for

LIGHTING & STARTING.

CABLES & FLEXIBLE CORDS to Continental,

South American and other Foreign Specifications.

LONDON OFFICE: 59, New Oxford Street, W.C. 1.

GLASGOW OFFICE : Mercantile Chambers, 65, BolhwJl Street,

BRISTOL OFFICE: 71, Old Market Street.

FLEXIBLE SHAFT COUPLINGS.
Specially designed for Exceptionally erere Services.

Flexible.

T^esilienl.

balanced

for

High Speeds.

Is capable of

storing energy

and damping

out cyclic

Variations.

"UNION" PATENT FLEXIBLE SHAFT COUPLING.

When sending enquiries state H.P. to be transmitted, R.P.M. and nature of drive.

ELECTRO-METALS, LTD.,
(DEPARTMENT 2).

Head Office:- 56. Kingsway, LONDON, W.C. 2.

Tt/. Ko. : 6420 HoUwn. Vel. AdJrcn : " Procetta. -Phtne. LonJon."

MANCHESTER : R. MUett, 30, Ctm* Street

T.1. N.. : 7772 Qfr,

NEWCASTLE^N-TYNE: J. R. StnjHC-WU**^ 3, St.

Nkh«lM BwMinct. T«L Na, : 2749 Cnlni.

Worlu: STOKE-ON-TRENT.
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METAL
FILAMENT
LAMR

Manufactured only by the

All- British Lamp Company,

CRYSELCO, LIMITED,

Kempston Works,

BEDFORD.
Telegrams :" Cryseico, Kempston." Telephone: 177 Bedford.

VINCENT SWITCHGEAR
IS Robust and Inexpensive.

Ba.<?s are of best

Ebony Sindanyo.

Levebs are

Malleahue Iron.

Case.s are Silicate

Enamelled inside.

This Switch is tested to

withstand

I'.OOO volts A.C.

DELIVERIES FROM STOCK.

This Board is built up of our well-known YlXCEXr
fuse element.

The Interior swings out, by a patent process, for easy

wiring.

Stocks are kept in Double and Triple Poles from

15 to 100 amperes.

Send for Pafticu/ars and Prices.

THE

VINCENT SWITCHBEAR MFG. CO,

Vincent Parade, Balsall Heath,

BIRMINGHAM.

Agents :
—

LONDON : Enterprise Mfg. Co., Ltd., 18. Gun Street, E.

GLASGOW: ,, ,, ,. 40, Dundas St , S.S.

MANCHESTER: Lowth & Smith, Ltd., Hanging Ditch.

BRADFORD : J. Dyson, Aidermanbury.

BRISTOL & SOUTH WALES : EIco Elec. Mfg. Co., Ltd ,

Upper Maudlin Street.

NEWCASTLE: P. Nutter & Son, 41, The Side.

And also the leading Wholesalers.
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CENTPIFUGAL FANS
FOR ___

INDUCED AND FORCED DRAFT
for Steam-Raising Installations.

HIGH-PRESSURE BLAST
for Cupolas, Forge Fires, Furnaces, &c.

DUST AND REFUSE COLLECTION
for Industrial Purposes.

FUME AND STEAM REMOVAL
for Dyehouses, Bleach and Chemical Works.

HEATING AND VENTILATING PLANTS
for Factories and Workshops.

DRYING PLANTS for Every Class of Material

(Hot-Air System).

AIR WASHERS for Generator Cooling and Supplying
Pure Air for Ventilating Buildings.

DAVIDSON & CO., Ltd,, ,„^,^-^„,„BELFAST.

41

All progfess in the human race depends

on its response to the call of those

heights — to leave the lowlands of

Mediocrity and climb higher and higher.

Resting on the summit of to-day's

achievement we see below us the con-

quests of yesterday. Above us tower

the seemingly inaccessible heights of

to-morrow which, in spite of diffi-

culties we know we shall attain, and,

looking back, survey the spot on which

we stood to-day.

And afterwards ...
The peaks of attainment stretch

far ahead into the land of the Future,

inviting us to strive yet higher. r

Each stage of our ascent a little ahead ot

the needs of our fellow men, and the

snow track of our progress visible to all.

J.A.CRABTREE8C9U5
RusHAix Street

Er WALSALL. ~'



TBF ELECTRICAL REVIEW SUPPLEMENT. [Jnni 24, i92i.

BenhanicSons,
LIMITED, '

64 & 66, WIGMORE ST.,

LONDON, W.I.

Makers of

ELECTRO-VAPOUR

SPECIALITIES.
(PATENT.)

The illustrations show two commercial
types of " Electro-Vapour " Radiators,

the left-hand being a design of apparatus
used for shipboard purposes, while

on the right is an ' Electro-Vapour

"

Radiator fitted with three-heat control,

and provided with full mechanical pro-

tection against injury and dampness.

^•t:.hf^

Also

All Descriptions of

ELECTRIC COOKING APPARATUS.

COX-WALKEHS, LTD.,

USE i(

A

BRAYCLIFFE" RECORDER
and keep
a check

on :—

OUTPUT
and

WASTE

TOLLS,

WATER
LEVELS,

TIDES, &c.

A Recorder is your

best employee.

Agents in: Scotland, India, Australia, South Africa, Norway, New Zealand & elsewhere.

Write tor B.R. Recorder Pamphlet.

DARLINGTON, ENG.
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For Direct Current Motors.

The D.C. Lever Switch Type
Motor Control Panel is similar in

general appearance to the A.C.
Panel. The sheet steel base, how-
ever, is mounted with a Double

Pole Ironclad Combined Type Lever

Switch and Cartridge Fuses and a

Type " S D " Enclosed Ventilated

Motor Starter with no volt and

overload releases.

The illustration shown, depicts a

D C. Panel equipped with a Moving
Iron Ammeter of suitable range.

Each unit is complete with ail

necessary interconnections at back of

panel. When fitting up, the only

connections to be made are the

mains and the motor leads.

For Slip Ring Motors.

The A.C. Levtr Switch Type Motor
Control Panel is a very neat and compact
self-contained unit. It consists of a sheet

steel base arranged suitable for wall fixing,

on which is mounted a Triple Pole Ironclad

Combined Type Lever Switch and Cart-

ridge Fuses and a type "V" Enclosed

Ventilated Three-phase Rotor Starter

with or without no-voltage release as

desired. A Moving Iron (E.G.S.
Grade I ) Ammeter of suitable capacity

can be fixed to the panel if required.

The illustration shown here depicts a

panel so equipped. Each unit is complete

with all necessary interconnections at back

of panel so

that in fix-

ing up the

minimum of

work is in-

volved.

Typical DC. Panel.

CONFORMS TO HOME OFFICE REQUIREMENTS.

Typical A.C. Panel, n

CONFORMS TO HOME

OFFICE REQUIREMENTS.

Write for

Leaflets :
—

A.C.— V82bl2-3.

D.C.— V82a!2.3.

Or let us

Quote to your

Requirement*.

THE Mark if Efficiircy.

305

METROPOLITAN-VICKERS
ELECTRICAL COMPANY LIMITED (\a} TRAFFORD PARK MANCHESTER
mvmvmvmvmvmvmvmvmvmvmvm^/mvmvmvmvmvmvmvmvmvmvmv
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I

H
ITHERTO the buildings we have illustrated as wired
on the J. & P. System have possessed some distinctive

feature, even if only that of newness. The one we
show above, however, is deliberately selected as being
neither new nor uncommon.

It is a bouse of a type which our English towns contain in scores of

thousands. We reproduce the view to remind you that the J. & P.

Wiring System is the best and cheapest for the every-day job as well

as the special one—the system which can be installed in houses
already built, with the minimum of expense and disturbance to

decorations.

Mr. Harry Moss, A.M.I. E.E., 82, Leeds Road, BRADFORD,
kindly supplied this photograph in response to our
request for something "all in the day's work."

Johnson & Phillips, L*^-
Electrical Engineers and Cable Makers since '75,

Charlton, LONDON. 5.E. 7.
City Office— 12, Union Court, Old Broad Street, E.C. 2.
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Power for a

Lincolnshire Ironworks.
Here we illustrate a contract which we have recently
completed, and by which power is supplied to a well-
known Lincolnshire Ironworks by means of Electricity

conveyed to a distributing centre by underground cable,
and distributed from thence by overhead lines.

Our illustrations show :

—

(/)

—

Cable being unreeled from one of the many dtLmt
conveyed lo the scene of action by Motor Lorry.

Q2)—Stretch of trench with cable laid therein.

{4)— Three E.H. T. Cables, paper insulated and lead covered
suspended from steel catenary wires, supported on.

steel structures, leaving the Power House and crossing

over the sidings and beds where pig-iron is run out

from melting furnaces,

(6)

—

The Three cables divided by steel structure seen in

the picture, two continuing lo the terminal pole of the

overhead lines and the other leading off to the Pump
House—

{5)—The Single Cable dipping down to and entering the

Pump House, which lijts water from the reservoir.

{3) -The 6,000 volt line {with Earth wire and telephone

lines below) which supplies power to the Pump House,
the latter being built over the bore holes.

and the manufacture of the Cables, together with the lay-

ing and erection, w^ere executed throughout by us.

For such work our organisation offers exceptional facilities,

and possesses a vast experience, concerning which all in-

terested in Electrical Installations should enquire.

IVe invite such enquiries '—

JOHNSON & PHILLIPS, LTD.,
CHARLTON, LONDON, S.E. 7.
City Office:— !2. Union Court. Old Broad Street. EC. 2.

Branche, at-BIRMINCHAM,
BRISTOL, CARDIFF.
GLASGOIV, MANCHES-
TER,N EWCASTLE-
ON-TYNE, PORTS-
MOUTH, SYDNEY,
N.S.W.

\|^,»'*1iB!^ A\

<^-'
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E.H.T. TitnilTING M.
for

OUTSIDE USE.

\

THIS BOX HAS THE FOLLOWING FEATURES:—

Absolute watertightness.

Insulator in two pieces enables the outer portion to be renewed

if broken without dismantling box.

Fixing lugs suitable for round poles or channel arms.

Armour clamp suitable for wire or tape armour.

Simplicity in erection.

»:

;<

u

The Macintosh Cable Co.,
LIMITED.

Electrical Engineers, Cable Makers and Contractors,

DERBY : LONDON

:

LIVERPOOL :

CONTRACTING DEPARTMENT.

Ashbourne Road Mills, 22/3, Jewin Street. Rice Lane, Walton.

Telegrams
—

" Macintosh, Derby.'

Telephones— 1200 Derby.

" Lark Barb.'

1603 City.

' Conductor Liverpool."

73 Walton.

llftl :w^: :VJ

«

«
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Ample Clearance
and Easy Accessibility.

The abova illustration is a photographic reproduction of a

O
HOPE'S PATENT ^ ^

uvent
;d. trade mark)

Power Centre Distribution Board

recently made and erected by us. Note the ample clearance

and easy accessibility to all parts throughout.

It should always be remembered that the "FLtJVENT" Distribution
Board Is built upon the Unit Principle (British Patent) with the
Standard "PLUVENT' Switch Fuse for outgoing circuits; the in-
coming circuits taken in either through links, a large "FLUVENT"
Switch Fuse or Oil Switch as preferred.

All Joints between the Unit System bus-bar chambers and switches
are WATERTIGHT, the connections passing through cast-iron Joint
pieces. EXTRA UNITS can easily be added from time to time merely
by moving the end covers.

ALL •• FLUVENT" Switches are mounted on mica-covered steel rods,
have parallel break, are guaranteed to stand 3,000 volts to earth for
five minutes, and give an insulation test of 50 megs. Strongly made
of mica, steel and china only, with all moving parts fitted with lock-
nuts and split pins.

Write NOW for detailed information of the "FLUVENT" system, we cordially

invite application for same.

Early deliveries gmranteed for Urgent or Special Orders.

PARMITER, HOPE & SUGDEN, Ltd.,

HULME ELECTRICAL WORKS, MANCHESTER.
LONDDN OFFICE: 2i. \.ct3ria Street. S.W, 1. SCOTLAND: A. C. Borlhwick. 119. St. Vincent

Street. Ghsgiw. NORTH-EAST COAST: J. Gledssn & Co.. 4S, Blackett Street. Newcastle-on-Tyne.
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66 '' STEEL ELECTRICAL

FORQenerators, Motors^ Transformers,

GRADES MIDDLETOWN MIDDLETOWN MIDDLETOWN
ELECTRIC TRANSFORMER TRANSFORMER (Special)

For Full PartiCLilaps and Prices apply to Sole Agents :
—

S.H.
O., I TD., t8, Dartmouth Street,&C° L WESTMINSTER, s.W.l.

I

^ampPSJ/eeeffopteP

B«AHC»ES: BIRMINGHAM—8. Church Street. Cohnoro Row.

DUBLIN—5. South Anne Street.

BRISTOL—59. Victoria Street.

We have comprehensive stocks of Lamps
and Accessories, and can despatch im-

mediately reasonable quantities of Vacuum
and Gasfilled Lamps, together with stan-

dard lines of Wiring Accessories. It

would pay you to get details of our Stocks

and Prices. Also obtain particulars of our

offer to send our " Electrolux " Portable

Cleaning Apparatus on special terms. The
" Electrolux " is more compact than other

Cleaners. The dust bag is imidt the body

and there are no revolving brushes.

I ELECTRIC LAMP 6 SUPPLIES CO. LTD.,

73, Newman Street, London, W. 1.

Telephone : Museum 4650 (4 lines).

Telegrams: " ZedsUum, 'Phone, London.'*

RHEOSTATS
AND DIMMERS
for Incandescent or Arc Lamps
of any capacity. Single or

tandem types.

WE INVITE ENQUIRIES
ALSO FOR LOAD AND TESTING

RESISTANCES.
Write (or 'phone Willesden 1488).

ISENTHAL & CO. LTD.
Contractors to the Admiralty, War Office, India

Office, Colonial Office, Postmaster-Ganeral, dc.

Denzil Works, Willesden, London, N.W.I 0.
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WILLYS
LIGHT & POWER SET

DEFINITELY "IMPROVES WITH USE "—

HAS A HIGH POWER AND A LOW PRICE-

IT IS THE MOST COMPACT AND PERFECTLY EQUIPPED MODEL

ON THE MARKET CONTRACTORS ! SHARE OUR PROFITS

The KNIGHT SLEEVE

VALVE ENGINE
More than half the

KNIGHT ENGINES
in the World are

WILLYS - KNIGHT

Advantages.

NO WATER TANK.
NO BELT.
NO SWITCHBOARD.
NO RADIATOR.
NO WATER JACKET.
NO NOISE.

NO VIBRATION.
NO MAGNETO.
NO HIGH TENSION.
NO SPRINGS.

NO WASTE.
NO WEAR.
NO DANGER.

Brief Specification.

POWER
WATTAGE
BATTERY CAPACITY ...

PRESSURE
WEIGHT WITHOUT BATTERY
AVERAGE RUNNING COST PER WEEK...

3 H.P.

IJ KW,
225 AMP. HOUR.

30 VOLTS.
336 LB.

4/-

ENGINE SPEED 1350 R.P.M.

FLOOR AREA COVERED ENGINE ... 2 FT. SQ.

FLOOR AREA COVERED BATTERY 7.5 SQ. FT.

OIL AND FUEL SELF-CONTAINED.
AIR COOLED KEROSENE ENGINE.

DIRECT COUPLED SHUNT WOUND GENERATOR.
16 CELL BATTERY.

RETAIL PRICE COMPLETE £225.

WILLYS OVERLAND CROSSLEY, Ltd.,

WORKS & HEAD OFFICE .... HEATON CHAPEL, MANCHESTER.

LONDON SHOWROOM - - - 151-3, GREAT PORTLAND STREET, W.l.

AGENTS - - - YOU WILL BE WHEN YOU READ OUR SALES PLAN.

WRITE TO-DAY FOR FULL PARTICULARS.
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DONT
BLAME
YOUR

LAMP-

LIGHTER
FOR LATE
RISING

—Use Venner Time Switches,

"The Switch that does everything— except fail."

The illustration is of a "DF" type, that switches on at

dusk, changes over to half-night lamps when you will, and
finally switches all off at dawn.

There is no programme too complicated for us to carry

through.

Our catalogue is very detailed. Would you like a copy ?

VENNER TIME SWITCHES U?
45 HORSEFERRY ROAD WESTMINSTER S.W.I
Tei..VICTORIA4550.'Grams.CLOXWICHES PHONt LONDON.

'^^^ ..^^jlC

V^'
Boiling Ring.

PATENT

APPLIED

FOR.

REAL PROGRESS
in Boiling Ring Construction.

CHEAP SUPER-EFFIOIENT.

Full particulars and leaflets from Patentees and
Manufacturers

:

ELECTRIC FIRES, ETD.

FOSTER
Engineering Co., Ltd.

MANUFACTURERS,
Morden Works, Wimbledon, LONDON, S.W.19.

Telephone: 1800 WIMBLEDON (three lines). Telegrams: " F05TERAC0, WIMBLE, LONDON."

'<APE\'' IROIMCL4D SWITCHGE4R,
Transformers,

SHOP LANTERNS and REFLECTORS, !

Electrical Accessories,

HIETAL FILAIHENT and
G4S FILLED LAIHPS.

X.l8tB a,x&d Quotations sent on. application to above.

44, Sevex>n St.., 67. 'Wa.tox-loo St., 26, S«. IVfapsr's Plaoe.
Ne-wca.Btle-on-'X'yne.

9. ttowtoYlx. Wtotar,

Sher<^eia.
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HOW TO ECONOMISE

REASON METERS
OUR

# V^^ (FROM STOCK.) ^SP^
BECAUSE THEY ARE SUITABLE FOR

80% OF YOUR SERVICES.

BY CHOOSING THE RIGHT METER YOU

MINIMISE YOUR OUTLAY
AND AVOID LARGE INROADS INTO YOUR

CAPITAL.
1-10 AMP. "MIDGET."

100-200 or 500 UNITS.

PRICES REDUCED.

1-10 AMP. "STRAIGHT;

250.500 or 1000 UNITS.

Reason Manufacturing Co.,

Works : LEWES ROAD, BRIGHTON.

Telegrams: "Reason, Brighton."

Telephone : P.O. 336.

L. STALLYBRASS. Esq.,

10, Bolton Bridge Road,

ILKLEY.

1-10 AMP. "SYPHON.'

2000 UNITS.

London Office: 10, BUSH LANE,

CANNON STREET, E.G.

Telephone : 7493 City.

E. THOMPSON, Esq.,

53, Bothwell Street,

GLASGOW.

ALSO MADE IN SIZES UP TO 1,000 AMPERES.

SPRING SUSPENSION—MAINTENANCE NIL-NO MOVING PARTS, WEAR,

OR FRICTION-NO NON-STARTING LOSSES— VOLTAGE DROP LOW.

REGISTRATION ACCURATE AT ALL LOADS .

-FIVE YEARS' GUARANTEE.
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Realising the Talue of display and demon-

stration the Company has arranged at-

tractive and comprehensive exhibits at

its Head Office, MAGNET HOUSE,
Kingsway, London, W.C. 2, and at each

of its numerous showrooms throughout

the United Kingdom and abroad, where

a magnificent variety of Electric light

fittings and every other domestic elec-

trical requisite may be inspected and

explained to the greatest advantage.; .

Adol. of "Che General Ekctrlc Co., Ltd., Magnet House, Kingsway, London, W.C. 2.
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FOR SALE.
AdTertiBements are Inserted nnder this heading at lis, per inch.

NOTE OUR PRICES.

Note.—Out pricee are
per mile and not
per 1,000 yards.

LARGE STOCKS ON HAND.

NEW Motors. Lronclad Switch and Fuie Ge»r. &c.

Hard Drawn Bare Copper Wires.
Cables and Wires.
Vacuum and Half-watt type and Automobile Lamps, Osram

and Mazda makes. See below.

DELIVERY PROM STOCK.
New Hard Drawn H.C. Bare Copper Wires—
Nos. 8, 31, 4/0, 3/0, S.W.G.. also i in. rod and 1 in. hv

3/16 Copper Strip, at 91d. per lb.

New Cables and Wires Insulated

—

7/18. at i;40 per mile. \

7/16, at i'69 per mile.

7/14, at £97 per mile.

19/20, at £57 lOs. per mile.

19/17, at £120 per mile.

37/14, at £380 per mile.

37/12, at £550 per mile.

3/22. at £13 per mile.

3/20, at £16 per mile.

Also sizes up to 91/11. and also 53/34 and 53/24 Three Core
Cab Tyre.
The above Wires and Cables are " Glovers," " Henleys."

" Hackbridge." " Callender's," and " Helsbys British Insu-
lated " makes. Suitable quantities supplied.

255 miles 3/22 doubly taped, 2,500 meg. grade " Connolly,"
" Henleys," and " Callender's " make V.I.R. Wire, i mile
drums, £5 10s. each, drums free.

880 yards Black, or 440 yards of each Red and Black, on
drums.

3/22, double taped ditto Wire, 15«. per 110 yards coil.

Galvanised Stranded Wires, 7/14, 4/8, and 7/8 gauges,
also 7 and 11 gauge single ditto, 278. 6d. and 25s. per owt.

New Motors.

6-h.p. G.E.C., 220/240 V, 1,090 revs.. £55 each.

9-h.p. G.E.e., 220/240 V, 840 revs.. £85 each
10-h.p. Siemens. 220/240 V. 890 revs.. £92 lOs. each.

10-h.p. E.C.C., 220/240 V. fitted with reducing gear, from
850 revs, to 250 revs., £110 each.

15-h.p. B.T.H., 220/240 V, 845 revs., £120 each.
All the above new Motors are shunt wound and are com-

plete with slide rails and pulleys.

New Direct Coupled Sets E.C.C. make, shunt Motor. 1.65

h.p.. 7.1 amps.. Dynamo. .8-k\V. 6/10 volts. 1,200 revs., with
large polished slate switchboards fitted with necessary fittings.

Price jG90 complete per set.

New Osram .^nd Mazda La.mfs.

We hold in stock approximately 200,000 Metal Filament and
Half-watt type GasfiUed Lamps in their original wrappers aa
from the makers, in voltages from 25 volts, 230 volts.

Also 15.000 Automobile Lamps, 4 volt to 12 volt, all watts.

i.e allow special discounts of 45 per cent, off all Vacuum
and 37i per cent, off gastilled new List Prices.

Also Ediswan Screwed Cap Osram Lamps, 220, HO, and 125
volt, 40 watts, ready for immediate delivery. 55 per cent, off

new List Prices.

All lamps guaranteed.
A large stock of Ironclad Switch and Fuse Gear and Starters,

also Ironclad Distribution Boards at greatly reduced prices.

Two-groove Porcelain Cleats, i. 3/16, and i, at 68. per gross
pairs. Also large stock of other sizes, including Bobbin Cleats.

Quantity of As-iiorted Porcelain Leading-in 'Tubes.

Post Office pattern and h.t. Insulators at low prices.

Insulator Spindles, Wall Arm.s. and Corner Brackets.
We also hold a large stock of general Accessories by the

best manufacturers, comprising D.P. and S.P. Switches, Dis-

tribution Boards. Volt and Amp. Meters. Conduit and Conduit
Fittings, screwed and slip, Chatterton's Comp(3und. Mica,
Sheet Ebonite, and Fuses, all sizes.

Copper tubing, | in. up to 1 in. assorted gauges.
25,000 gross of Nettlefold's Screws, various sizes. .\11 at

clearance prices.

G.E.C. English Porcelain 5 amp. W'all Plugs, 18b. per doz.

5 amp. Cream Cut-outs, 68. 6d. per doz.

Distribution Boards, in nicely polished hardwood cases.

3 and 4-way. at 3s. 3d. per way; 6-way, 3s. per way.

3J in. Polished and White Enamel Blocks, 23. 6d. per doz.

B.T.H. Quicklok Cleat Ceiling Roses, 98. per doz.

Good quahty imported Ceiling Rose.'?, Ss. per doz.

Key Switch Holders, best quality, 19s. per doz.
20 amp. up to 100 amp. pure tin Fuse Wire, 2s. per lb.

Good quality I in. screwed conduit, 208. per 100 ft., J in.

ditto. 27s. 6d. per 100 ft.

New " Bellings." 3-heat, 2-pint Gluepots, 110-120 volts, 200
to 220 volts, with connections, 50s. each.
Desk Fans, 25 volt, d.c., slightly stock eoiled only, guaranteed

in good order, 408. each.
New Combined Toasters with Cooking Utenf^ils. 220 volt.

80i. per set.

All oommunications to Head Office.

BDWARDB8 BROS
,

40, Blaokfriwi Bosd, London. §,S. 1.

Establiehed IfiOO. 'Phone ; Hop. -lllo. 0905

FOR SALE.—Gonfirnmd.
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FOR SALE.— Continued.

MYLAN & SMITH (fngineers). Ltd.,

SHEFFIELD.

ELECTRIC MOTORS. Best makes ouly. Many of them

new, and all thoroughly overhauled and tested prior to

despatch.

Two Phase, 50 Periods. 200 Volts (4-wire).

Uue 5-h.p., 1.450 r.p.m.. squirrel cage.

One 10-h.p.. 1,440 r.p.m., squirrel cage.

One 15-h.p., 710 r.p.m., squirrel cage.

One IG-h.p., 715 r.p.m., slip ring.

One 20-h.p.. 7'20 r.p.m.. slip ring
Two 30-h.p., 940 r.p.m., slip ring.

One 30-h.p., 580 r.p.m.. slip ring.

One 40-h.p.. 720 r.p.m., slip ring.

Three-phase, 25 Periods, 400/440 Volts.

Eight 7i-h.p., 1,440 r.p.m., squirrel cage.

Three-phase, 40 Periods, 400/440 Volts.
Two 7-h.p.. 2,300 r.p.m., squirrel cage.

Three 7i-h.p., 760 r.p.m., squirrel cage.

Three 12J-h.p., 575 r.p.m.. slip ring.

One 18-h.p.. 760 r.p.m., squirrel cage.

One 20-h.p., 2,300 r.p.m., squirrel cage.
One 36-h.p.. 580 r.p.m., slip ring.

Two 44-h.p.. 760 r.p.m., slip ring.

One 48-h.p., 575 r.p.m.. slip ring.

One 64-h.p.. 580 r.p.m.. slip ring.
Two 72-h.p., 760 r.p.m., slip ring.
Two 88-h.p., 580 r.p.m., slip ring.

Three-phase, 50 Periods, 400/440 Volts.

Twenty-four 4-h.p., 1,400 r.p.m., squirrel cage.
Twenty 6-h.p., 1,460 r.p.m., .squirrel cage.
<^ne 10-h.p., 385 r.p.m.. squirrel cage.
One 12}-h.p., 715 r.p.m.. .^lip ring.
One 36-h.p., 725 r.p.m., .slip ring.
Two 44-h.p., 950 r.p.m., slip ring.
One 48-h.p., 725 r.p.m.. slip ring.
One 64-h.p., 720 r.p.m., slip ring.
Two 72-h.p.. 950 r.p.m., slip ring.
Two 88-h.p., 715 r.p.m.. slip ring.

One l(X)-h.p., 480 r.p.m., slip ring.

One 2.50-h.p., 365 r.p.m., slip ring.

Three-ph.i.sio, .")U Tkrioixs, .500/.0y0 Volts.

Three 16-h.p., 720 r.p.m.. slip ring.
One 45-h.p., 720 r.p.m., .slip ring.
Two .5o-h.p., 950 r.p.m., .slip ring.
One 60-h.p., 720 r.p.m.. slip ring.
One 80-h.p., 720 r.p.m., slip ring.
Two 90-h.p., 9.50 r.p.m.. slip ring.
Two UO-h.p.. 715 r.p.m., slip ring.

Direct Current, 220/'240 Volts.

740 r.p.m., compound wound enclosed ventilated.
500 r.p.m., shunt wound, enclosed ventilated.
700 r.p.m., compound wound, totally enclosed.

One3-h.p.,
One 5-h.p.

One 6-h.p.,

Forty-five 4-h.p. to 50 h.p., various speeds and types.

Direct Current. 440/500 Volts.

One 5-h.p.. 1,000 r.p.m., shunt wound, protected.
One 6-h.p., 800 r.p.m., shunt wound, protected.
One 10-h.p., 880 r.p.m., shunt wound, enclosed ventilated.
One 10-h.p., 1,200 r.p.m., shunt wound, protected.
One 15-h.p., 1,100 r.p.m., shunt wound, protected.
(^ne .30-h.p., 7.50 r.p.m.. shunt wound, enclosed ventilated.
One .36-h.p., 480 r.p.m., compound wound, semi-enclosed.
One .50-h.p.. 630 r.p.m., compound wound, protected.
One 250 h.p., 485 r.p.m.. compound wound, open.
One 4.50-h.p.. ,300 r.p.m.. compound wound, open.

Crane Rated Motors.

Thirteen 220 and 440 volt, .series wound, totallv enclosed
crane rated Motors. 13 to .50 h.p.

Suitable control gear, slide rails, and pulleys are always
available for the above machines.

MYr..\N & SMITH (ENGINEERS), LTD.
10, East Parade, Sheffield.

.Vise at 10. Park Row, Nottingham.

Electrical Stores :

Bainford, Derbyshire, Midland Railway.

'Phone
: 760 Central, Sheffield.

C.rsm» ;
" Topical," Sheffield.

FOR SALE.—Continued.

R. O'BRIEN A CO.,

Wboleiale Eleotrioal Snpplien,

,Jum Uh, 1921. 66, Hodey Street, Hfsnohertei.

Telephone No*. :

—

Teleerami :

—

Central 2273 * 7B00. " Robiuioo, Manohester."
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FOR SALE.

—

Continued.

FOR SALE.

THE Guardians of the Ormskirk Union invite Tenderi for

the purchase of one SO-b.h.p. National Gas Engine, coupled

to " Witton " Multipolar Dynamo. 2'20 V. 140 A, d.c. 230

r.p.m.. which were installed at their Institution in 1914.

The above may be inspected, by appointmeni with the
Master. Poor Law Institution, Ormskirk.

Tenders to be in my hands not later than 9 a.m. on Tuebdai,
July 5th, 1921.

ALFBED DICKINSON,
Clerk to the Ouardiant.

Ormskirk.
June 15ih. 1921. 6159

D.C. MOTORS.

FOK SALE, the following d.o. Motori, oomplete with Starten,

eioeptinff the 2-b.h.p. All in frood rnnning condition. Can be

inipected by appointment.

No. Volts. B.h.p. R.p.m, 8i«e of Pulley. Make.

1 220 2 1150 Back-geared 6i" to li". Peerlew Eleo, Co.,

Oounterghaft pnlley. U.S.A.

3i" X 5" face,

1 220 i 12,50 2}" X 4" face. Crocker Wheeler,

2 220 1 1675 Baok-geared 41' to f", „ „
Countershaft pulley,

5i" X 4" face.

1 230 7J 1150 H" X 6i" face, Weatinghouae.

2 220 i 350 2|" X 4i". Peerleas Elec.

1000

6,163, Eleotrioal Biiview, 4, Ludgate Hill, London, E.C. 4

GREEN SILK-COVERED WIRE.

TENDERS are invited for approximately 3,800 lb. of Green

Silk-covered Wire. To be cleared without reserve.

Ferbanti, Ltd., HoUinwood, Lanes. 6184

ELECTRIC MOTOR REPAIRS.

ARM.\TURES and Field Coils rewound, new commutatora
supplied, temporary Motors loaned if required.

E. P. Allam & Co.. 107-109, Gray's Inn Road, W.C. 1.

'Phone : Museum 6'274. 6171

NEW TMRIO SENERATOR I SURFACE CONDENSma PLANT.

ONE 5,000-kW = 6.250 k.v.a. Turbo Generator, 6,600 volti,

60 cycles, steam pressure 200 lb., superheat 250 deg. Pahr.
8urfac« Condenser designed for Cooling Water inlet tempera-
ture of 80 deg. F»hr.

This Plant is practically completed in Maker's Works in

England.

For particulars and price, apply to—
6158, Electrical Review. 4. Ludgate Hill. London, E.G. 4.

FOR SALE.
500 volt, constant pres.^ure Megger for sale, as new. Offers.

Twelve 96 amp.-hour Chloride Accumulators, as new, teak
lead-lined cases, £2 each, or best offer for lot.

Two 10-way Desk intercommunication 'Phone.'?, and one
wall type, at 25s.

One f)-valv6 French Amplifier. £?• 10s.

One Ericsson common Battery Tihle 'Phone, with 1,000

ohm ringer, practically new, £4 10s. Extending Wall Bracket
for above. 20g.

Rixtv Cheque Protectors. 25s.

R. C. Hartley, l.*;. Northgate, Cleckhpnton. Yorks. 6179

DIRECT-COUPLED FOR PARAFFIN OR GAS.

.50 kW Aster-Riemens. 110/ 220-220/.'5.50 volts d.c.

.W kW Aster-Siemens, 110/220-220/540 voli<i a.c. .3-phasp.

.50 cvcle.

1 kW Petter.s-Boothroyd. 220 volts. 750 r.p.m.
All the above sets are brand new and complete with all

spares, fuel and water tanks, switchboards. &c
Also number of Searchlight Proiectnrs with switchboards.

Full particular.', photos, and lowest prices from

—

E. W. Farrow &' Sons. Spalding. Lines. Tel. 101. 50Cfi

FOR SALE.
1.00O kW. comprising two Compound Engines, direct coupled
English Manufacturing Co.'« compound wound, direct current
Dynamos, 500 volts. 500 kW each.

Allen's surface condenser. 80.000 lb., with motor-driven air
and circulating pumps. Bxc«llent condition. May be seen
running. Cheap.
Jrnninqs, We«t Walls, Newc»8tle'y>n-Tyne. 6199

FOR SALE.—Continued.

FOR SALE.

DIESEL Engines, six cylinder, two sad four stroke, 860.

1.000, 1,200 H.P., excellent condition Dynamos for above 350
or 500 volts D.c. Immediate delivery and low price.

Also two SOO-K-w. Parsons Turbine Sets, 250 or 600 Tolts,

D.c, with Condenser and spare armature.

Electrically-driven Air Compressors, 250 volts, d.o., pres-

sures, 1.500 to 3,000 lb, per sq. in.

Jbnninos, West Walls, Newca«tle-on-Tyne. 3547

8REAT REDUCTION IN PRICES

OP ALL

AltarnatlBg and Dinot OnrrHit Motors, m*Bafa^are4 by Vm
folbwing :

—

Messrs. Orompton St Co.. B. Brook. Ltd., Metropolitan-

Vickers, Ltd.. Swedish Oeoeral Electric. Veritys. Ltd., &o.,

which are in stock at our Showrooms in Birmingham.

Write for new stock list and state your requirements to

—

CHARLES BURDEN. LTD.,

48, Ijancaster Street, Birmingham.

New Telephone Numbers (5 lines) : C 7228-7382.

Telegraphic Address : Presses Birmingham.

NEW MOTORS FOR SALE OR HIRE.
DC. i-H.P., i-H.P., 1-H.P., 1-H.P.. 2J-H.P., 8-H.P., 6-H.P.,

71-H.P., 10-H.p.^ 200/340 volts; 3-h.p., 5-h.p.. 7i-H.p., 10-m.p.,

26-H.P.. 400/460 volts; 1-h.p., ai-H.p., 530 volts.

A.C., 10-H.P., 15-K.P., aS-H.P., 3-phase, shp ring, 415 volts.

950 R.P.M., SO cycles, with starters, pulleys, rails.

Stockwell & Ohms, Ltd., 164». Pentonville Road. N. 1.

Telephone: North 2680. 3198

GAS ENGINE SETS WITH DYNAMOS.

ONE 3-Une Vertical Tandem National Engine, coupled to

G.E.C.. 440 volt, 600 kW Generator.

One 4-hne Vertical Tandem British Westinghou.se Engine,
coupled to B.W., 440 volt, 350 kW Generator.
Two 2-cyUnder Horizontal Scavanging Premier Engines,

coupled to 440 volt, 22<) kW Bruce Peebles Generator.
One 4-line Vertical Tandem B.W. Engine, coupled to B.W.,

440 volt, 350 kW Generator.
One 850-kW to l.(.)00-kW Gas Engine, direct coupled to

Siemens Dynamo. 500 volts, together with complete producer
Plant (full specification with drawings on application).

British Central Electrical Co.. Ltd., 6 ami .^. Roseberv
Avenue, B.C. 1. 6226

DRAND NEW ELECTRIC TANGYE PUMPS.

THREE Sets immediately available. Capacity each 20,(XI0

gallons per hour, against total " head " of 120 ft., complete
with 25-h.p.. 5{X> volt. d.c. Motors, and starting gear. Loca-
tion London. Sold singly if required.

British Central Electrical Co., Ltd., 6 and 8, Roseberv
Avenue, London, E.C. 1. 6227

MOTORS. REDUCED PRICES.
75-h.p., S-phase, 416 volts, 50 cycles, 575 r.p.m., slip-ring.

25-h.p., 3-phase, 440 volts, 50 cycles, 720 r.p.m., squirrel cage.

15-h.p., S-phaae, 440 volts, 50 cycles, 720 r.p.m., squirrel cage.

40-h.p., d.c, 440 volts, 850 r.p.m.

16-h.p., d.c, 440 volts, 930 r.p.m.

12-h.p.. d.c, 440 volts, 300/900 r.p.m.. with Brookhirst
panel.

5-h.p., d.c, 220 volts, 600 r.p.m., with Brookhirst panel.

7i-h.p., d.c, 2'20 volts, 750 r.p.m.

Many smaller sizes.

Hirst iBSETiON & Taylor, 37. Water Street. Manchester.^ 6310

TO ELECTRICAL ENGINEERS AND OTHERS.

PXDR SALE bv Private Treatv, the whole of the Machinery,
Plant, Stock in Trade, and Letters Patent No. 140,903, and
other effects of the Perna Engineering Works (Blackpool)" Ltd.

The " Perna " Lighting Set (patented April 1st. 1919), suit-

able for Light Cars ana Motor Bicycles, has already been
plftced on the market with satisfactory results.

For pfkrticalars, apply the Liquidatob, Mr. Thomas, Green-
h*lgh. Incorporated Aaeonntant, 97, Ghorch Street, Blackpool.

0146
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FOR SALE.

—

CofiHnued.

FOR SALE.

FOR SALE, SO-B.p., 440 volt, S-phase. 40 erela BniM T—b\t>a
Motors, 760 revs., with Ellison Stmrters.

Plating Dynamo. volts, 340 amps., by SeoU k MoonUin.
48-KW., ii'iO volt, compound Generator.
16 and '2'2-h.p., 220 volt, u.c. Motors, with Brook Hirst Start-

ing Panels.
iO(}/t20 volt, 110 amps., shunt wound bi-polar Dynamo, with

ring oiled bearings.

Drdmmond & Co., Middlesbrough. 821

FOR SALE.

MODERN ELECTRIC GENERATING PLANT.

75-kW, 500 volt, d.c, compound Set.

]40-kW. 600 volt, d.c, triple expansion Set.

l,S0-kW, 230 volt, d.c, compound Set.

325-kW. 220 volt, d.c, compound Set.

200-kW, 460/500 volt, d.c, compound Set.

420-kW, 460/500 volt, d.c, compound Set.

7(X)-kW, 500/550 volt, d.c, triple expansion Set.

850-kW, 460/600 volt, d.c. turbo Set.

l,000-k\V, 220 volt, d.c. geared turbo Set.

Also a number of 3-phase, 25 and 50 cycle IMrbo Alternators
up to 1.500 k\V, and several Vertical Gas Engine Sets from
100 to 500 kW, 440 and 500 volts d.c.

The Phcenix Elkctrical Co., Ltd., 32-36. Broomielaw,
Glasgow. 6148

MOTORS.- IMMEDIATE DELIVERY.

PULL range of d.c. Motors from i-h.p. to 30-h.p. All standard
voltages in stock. For immediate delivery.

F\ill guarantees .\ttractive prices.

Ellis & Ward, Ltd., Portugal Street, Kingsway, London,
W.O. 2.

Telephone: Holborn 595. 973

MOTORS FOR IMMEDIATE DELIVERY.

i. 1, 3, 5, 7J, 10, 15, 20. 25, 30, 40. and 50-h.p., 400/440
volt, 3-phaee, 50 cycle.

3, 5, li, 10, 15. 20. 25. and 40-h.p., 480/530 volt, d.c.

We are able to offer special terms for these Motors ex stock.
\V. P. YoDNO & Co., Electrical Engineers, 40, Sanvey Gate.

Leicester. 409<>

NEW MOTORS. SPECIAL PRICES.

MAKER'S Guarajit«e—stock replaced as sold.

Squirrel Cage. Slip Ring.

1, 2, 3 auU 4 H.K Single 5, 6, 7i, 10 and 1.") H.P.

950 and U40 K.p.M. Phase. 950 and 1440 r.p.m.

1, 3i 5, 6, 7i and Three ^^' ^' ^^' '^*' ^^ ""^
lU H.P. p„ 15 H.P.

750 and 1440 B.P.M. '

.^^aoh.
750, 950 and 1440 r.p.m.

S«T«ral good S.H. Motors at attractive pric«8. 0126

Elbotrical Installations, Ltd., 27. Martin Lane, B.O. 4.

CADLES.

PAPER-INSULATED, I^ad-covercd, and Armoured.
.1 to .6, 3-cored, Low Tension.
.0125 to .4, 4-cored. Low Ten.sion.

.1 to .6, Single Low Ten.sion.

.025 to .075, Single e.h.t.

.1, 3-cored e.h.t.

AW guaranteed ncu by leadins maker.

W'rite in first instance to 6214, Electrical Revif.w, 4. I.i

gate HUl. London, E.G. 4.

VARIOUS ELECTRICAL PLANT FOR SALE.

Special Opportunity.

MOTOR GENERATORS.
Ref. 912—500 kW Crompton S t, on combined bedplate. 230/2 fO

volta, 460/470 volts, complete with starters for starting- either side.

Ref. 937—100 kW Phoenix Set, motor 480/530 volts. Generator
510/310 volts, specially suitable for traction purposes.

D.C. MOTORS.
Ret. No. Make. H P. Volts, Bevs. Winding.

705 Laurence Scott 75 (3 of) 220 420 S.
705 Do. 75 (3 of) 220 420 C.
215 Lanes. Dynamo 150 220 4,50 S.
910 Westinghouae 50 (2 of) 400 600 C.
914 Lanes. Dynamo 110 460 6.50 C
910 Mather & Plait 50 500 276 s!
910 Westinsrhouae 60 (2 of) 500 600 S
!'I0 B.T.H. 80 500 600 S.

BRITISH OBa^TRAL ELECTRICAL CO., LTD.,
6 and 8, Rosebery Avenue, London, E.C.I, 6J28

Phone Holborn 5848. Grami. " Britioent, Holborn,
London,"

FOR SALE.

—

Continueii.

TRANSFORMERS AND MOTORS FOR SALE.

THREE 500-kW, oil cooled Transformeri. 10.760/42fi volts.

3-pha«e, 50 periods, by Britiah Electric Transformer Co.
Two 100-kW, oil cooled 'lYansformers, 6,600/220 volts, 3-

phaite, 25 periods, by Brush Electrical Engineering Co.
One 50-kW, oil cooled Transformer, 440/110 volts, 3-phaBe,

2.J periods, by Johnson & PhiUips.
One Motor Converter, 110 volts, 25 periods, to 12 volts, 20

amps., by Crypto.

Motors, 3-phase, 440 Volt, 25 Periods.

Five 40-h.p., slip-ring, Westinghouse, 720 r.p.m. Motor*.
Two 35-h.p., squirrel cage, 726 r.p.m. Motors, by G.E.C.
One 30-h.p., shp-ring, 725 r.p.m. Motor, by G.E.O.
One 5-h.p., shp-ring, 500/477 r.p.m. Motor, by Biemena.
One Motor Generator, 3-phase, 440 volts, 25 cycles to 8 volts,

40 amps., mounted on bedplate, by Rhodes, Ltd.
One 200-h.p., slip-ring, Westinghouse Motor, 485 r.p.m.
One 160-h.p., slip-ring. B.T.H. Motor, 480 r.p.m.
Iwelve 60-h.p., Klip-ring Motors, by Westmghouse, 485 r.p.m.
Thirty 25-h.p.. slip-ring, We.stinghouse Motors, 720 r.p.m.
Three 20-h.p., slip-ring, Westinghouse Motors, 720 r.p.m.
Ten 10-h.p., squirrel cage, Westinghouse Motors, 710 r.p.m.
Nine 5-h.p., squirrel cage, Westinghouse Motors, 480 r.p.m.

Motors. .3-pha3e, 440 Volts, 50 Periods.

One 100-h.p., slip-ring, 720 r.p.m. Motor, by Fuller.
One 50-h.p., shp-ring, 950 r.p.m. Motor, by G.E.C.
One 7i-h.p., squirrel cage, 960 r.p.m. Motor, by Harding

Churton.
Motors, 3-phase, 220 Volts, 60 PraiODs.

Four 5-h.p.. squirrel cage, 975 r.p.m. Motors, by Brook,
with starter (new).

Motors, 500 Volt, d.o.

One 100-h.p., compound interpole Motor, 686 r.p.m., by
Westinghouse.

Motors, 480/440 Volt, d.c.

One 3i-5.p., shunt interpole, 950 r.p.m., by Newton, Ltd.
One 5-h.p., shunt interpole, 1,075 r.p.m., by Bruce Peeblea.
One 10-h.p., shunt interpole, 1,075 r.p.m., by The G.E.C.
One 15-h.p., shunt interpole, 840 r.p.m., by Newton, Ltd.
One 20-h.p., shunt wound, 1,150 r.p.m., by G.E.C.
One 40-h.p., shunt interpole, 550 r.p.m., by J. P. Hall, with

Brookhirst starter.

Motors, 220/250 Volt, d.c.

One 60-h.p. Motor, by Rees Rotiirbo, Ltd., Wolverhampton
(Thomas Parker), protected type, compound interpole, 210
voltii. 640 r.p.m., new 1916-

One 30-h.p. Mot<jr, by British Westinghouse Co., protected
type, compound interpole, 220 volts, 600 r.p.m., new 1917.

One 24-h.p. Motor, by Royce, Manchester, protected type,

shunt, speed I.IXXJ r.p.m.

One 20-h.p. Motor, by Morris Hawkins, 750 r.p.m.
One 12-h.p. Motor, by B.T.H. Co., totally enclosed, pipe

ventilated, compound interpole, speed b(X} r.p.m., new 1918.

One 9-h.p. Motor, by G.E.C, protected type, shunt inter-

pole, 840 r.p.m., as new.
One 7J-h.p. Motor, by B.T.H., shunt interpole. 1,100 r.p.m.
One 4J-h.p. Motor, by B.T.H., protected type, shunt, 1,700

r.p.m.

Two 3-h.p. Motors, by Verity, shunt interpole, totally en-

closed, 1,200 r.p.m., as new.

Motors, 100/110 Volts, d.c.

One 12-h.p., series wound, 850 r.p.m. Motor, bv L. D. 4 M.
Co.
One 5.75 shunt interpole, Westinghouse. 1,000 r.p.m.,

coupled to 3-in. Rotary Pump on C.I. bedplate.

One i-h.p. shunt wound, 1,000 r.p.m., by Verity.

Two 1-kW, shunt wound Generators, direct coupled to 700

r.p.m., high-speed Steam Engine, by Robey.

Dynamos, 110 Volts.

Two 10 kW, compound interpole, by the E.G. Co., 1,000

r.p.m.

One 20 kW, compound interpole, by Westinghouse Co.,

450/5a") r.p.m.

Cable.

385 yds. 7/14 Twin Concentric L.T. Paper L.C. & A., new
on drum, by Western Electric Co.

126 yds. .75 sq. inch Sough Core Paper L.C. & A., new on
drum, by Western Electric Co.
Most of the above machines are complete with pulley,

Bwitchgear, and rails. Guaranteed in excellent condition and
equal to new.

Switchboard Panels.

Forty Panels, 6 ft. by 2 ft. by 2 in., with 1.200 amp. D.P.
Circuit Breakers and Ammeters, by B.T.H. Co . new 191fi.

One Panel, with 3,0(X) amp. D.P. Circuit Breakers and Am-
meters.
Watt-hour Meter, 230 rolti and 2 8J'. 8,000 ami>. Kaifa

Bwitehea.

Tbb Midlaitd Oovnttm XuEicrBioiL ^tawsaaa Oo., la»..

180, RaadoB Bond, Binaingham.

talagraphie Aiirtm :
" Rhaeatat, Binningham." 1149
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FOR SALE.— CenHnued.

FOR SALE.

PETROL-ELECTRIC Generating Sets. Ex-Government
stock. Coventry-Simplex, Keighley-Kelvin, and Gardner direct
coupled sets, output 100 amp, 80 volts, complete vi'ith Switch-
board equipment. Practically new. Ideal for kinemas, or
any power or lighting. Will run full load on about i gal.

of petrol iier hour. AU 10 kW. Co6t about £&¥) to build.
Only 20 sets lef... £18.5 cash at Liverpool.

Hughes, Co-operative Hall, Liverpool. ai60

Advertisements ( nserted under this heading at Is. 9d. per line.

A C. and d.c. Motors (secondhand), switch plates, switchboards.
—The Isis Electrical Co., .'57, Albert Road, Aston, Birmingham.

2177

A LARGE Stock of surplus Plant for disposal in Frases
;

turbo-alternators
; Diesel and steam engines ; transformers

;

rotary converters ; motors and generators. Very low prices owing
to present rate of exchange. Apply to Alex Lefebvre, 9, Rue
Ars&ae Houssaye, Paris (,8'). 1816

A.C. Motors, single-phase, 110 and 220 V, 50 per, 1400 r.p.m.,

Crypto, £20 ; 200 V, 100 per., 1400 r.p.m., 2 h.p., Crypto,
£20 ; 3-6-h.p., 200 V, 60 per., 1400 r.p.m., Crypto, £32 10s. ; 220 V,
50 per., 5 h.p., 1400 r.p.m., Crompton. £40.—White, 140, South-
wark Street. S.E 2444

BATTERY Charging Dynamo, 50/70 V, 14-2 A, 1000 r.p.m. £22.
— Giffen

, St. Albans. 2366

BRITISH - Thomson 940 kVA, 3 phase, 60 cycle, 600 V, turbo
alternator for immediate disposal.—Alex. Lefebvre, 9, Rue

Arsene Houssaye, Paris (VIII). 2060

CROSSLEY Town Gas Engine, 8i cylinder, with Fielding gas
plant for same; also 14-kW, 140 V dynamo for sale. Best

offer accepted.—Seen Electricity Works, Wadebridge, Cornwall.
2483

YNAMO, first class, and with spare armature, 33 kW, 220/240
volts, 133 amperes, 850 r.p.m., four pole, compound. Cheap.

Chick & Co., Skin Market Place, Southwark. 5897

YNAMOS, 55 V, 12 A, 1000 r.p.m., shant, by City Elec. Co.,

£11 lOs. ; G.E.C. £12 10a.—White, 140, Southwark St., S.E.

244?

YNAMOS, 110 V, 32 A, 1430 r.p.m., by G.E.C, £2T 10s.—
White, 140, Sonthwark Street, S.E. 2443

D

D
EARTHING Clips, in copper, all sizes, i" to 2" in stock, three

types of terminals, our own make. Write for trade sheet.

—

Isaacson t Brown, Ltd., 39, Furnival Street, Holborn, E.G. 4. 5368

ELECTRIC-Driven, high-lift, multi Stage Pumps, capacity up
to 600 ft. head, at 140 gals, per min. ; can be coupled to

two 35-h.p., 500-volt, d.c. motors, or two 40-h.p., 440/500-volt, a.c,

S-phase, 60 cycles, slip-ring Motors ; brand new,— Harry H.
Gardam & Co., Ltd., Staines. 4138

ELECTRIC Motors and Dynamos for sale or hire, d.c. and a.c.

Machines always ready, guaranteed,— Phone : 488 H'smith.
The Electro- Generator Co. , lA, Shepherd's Bush Road, W. 6 . 2464

TT^ORSALE.—About 8 miles New Henley s 3-core Paper insulated,

S- Lead-covered, and Armoured Low-tension Cable, from 05 to
"6 sq. in.—The Phoenix Electrical Co., Ltd, 32-36, Broomielaw,
Glasgow. 6200

FOR Sale, Dynamos, 12 volt, 8 amp., full automatic for battery
charging. Best British make guaranteed. Compound cut-

out, ammeter, four switches, connection box, and pilot light.

Polished aluminium cover, plug and pulley. Ready for use. £6 10s.,

cash with order. Lucas, 12-volt batteries, in wood case, with plug.
45s. each. Motors, J-h.p., by Stone, of Deptford, 12 volt. £4 5s.

each. H.T. Magnetos, for pressure testing or ignition, one or two
sparks per rev. M. L. Coventry make. 35s. each. Brass Hand
Pumps, for Junction Box Pits, 10 in. long, brass disk valves.

158. each, cash with order. Dept. E, Leslie Dixon & Co., 91,

Queen Victoria Street, E.C. 4. 5067

FOR Sale, Electric Lighting Set, by Lister k Co., size E, 110
Volts, complete with engine, dynamo, battery, and switch-

board gear—never been used. Owner prepared to accept any
reasonable offer.—Henry Lea & Son, Consulting Engineers, 38,
Bennetts Hil], Birminchati, 6174

FOR Sale, New Henley Cable, at 25 per cent, less than maker's
price, 3 and 4 core, lead-covered, armoured, paper-insulated,

low-tension, all sizes from 12', to 600 amperes. State requirements.
—6177, Electrical Review, 4. Lndgate Hill, London.

EOR Sale, one Crypto Dynamo, 100 volts, 10 amperes, 1400 revs.,

12-in. pulley, in gool condition. Makers No. 28,210, Type
210. Offers invited.— Secretary, Swindon Victoria Hospital,
Swindon. 2465

FOR Sale, one 10 h.p. second-hand Motor, 715 r.p.m. S-phase,
50 cycle 400/440 volt, complete with pulley, slide raUa, and

starter ; one 5 h.p. ditto, 700 r.p.m. ; one 7J h.p. ditto, 955 r.p.m.
;

one 6 h.p. ditto, 1400 r.p.m. All in absolutely first-class con-
dition at bargain prices.—W. P. Young & Co., 40, Sanvey Gate,
Leicester. 5003

OR Sale or Hire, Motors and Dynamos, 440, 220, 110 volts.—
Martin, 320, Witton Road, Birmingham. Phone : East 883.

1470
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FOR SALE.—Continued.

FOR Sale, owing to alterations to purchaser's scheme, one new
5-ton8 3-motor electrically-driven overhead travelling crane,

220 volts, d.c. Motors can be changed to suit other supply if

required. Immediate delivery. AIpo, for delivery in three weeks,

3 2-ton8 Electric Pulley Blocks with 400 volts a.c. motors.—Full
particulars and prices from makers, S. H. Heywood & Co., Ltd.,

Reddish, near Stockport. 6204

FOR Sale, three 250 h.p., 440 volt, 50 cycle, 3-phase, 365 r.p.m.,

slip ring induction motors by British Thomson-Houston Co.,

Ltd. Complete with control gear, price £940 each.—The Phoenix
Electrical Co., Ltd., 32-36, Broomielaw, Glasgow. 6215

"Ij^OR Sale, totally-enclosed d.c. Motors ; brand new. One 6-h.p.,

J 440 volts, 1050 r.p.m. One 9 h.p., 440 volts, 1050 r.p.m

by Veritys, Ltd.. Asbton. Also two motors, as above, direct-coupled

to Multi-Vane Fans, by Messrs. Keith & Blackman.—R. F. Winder,
Belgrave Electrical Works, Leeds. 6178

FOR Sale, two 100- b.h.p. protected-type, slip-ring Motors, fitted

with brush-liftmg and short-circuiting device, wound for 220
volts, 60 periods, single-phase, 950 r.p.m., with belt pulley, 21"dia.

by 18" face, with protected-type stator starter, and protected-type

rotor switch and resistances, oU immersed, and slide rails and
holding-down bolts.-9638, Eleotbioal Review, 4, Ladgate Hill,

London.

T70R Sale, 47-kW, 400-volt, a.c, 3-phase Generator, 26 frequency,

Sj 375 r.p m., complete with 6-groove rope pulley ; makers,

J. P. HaU, Oldham.— 2464, ELECTRICAL Review, 4, Ludgate
Hill, London.

FOR Sale, two 35-kW. BeUiss-Siemens 200/300 Volt shunt wound
steam dynamos, with spare armature and switchgear. These

sets are in first class condition, and just taken out of service.— 6175,

Electrical Bevibw, 4, Ludgate HiU, London.

FOR Sale, 190-kW Motor-Generator, by General Electric Co., Ltd.,

460/500 volts d.c. to 50/75 volts, 25 cycles, singJe-phsBe,

500 r.p.m., complete with switchgear, &c., £790. — Phoenix,

32, Broomielaw, Glasgow. 5794

INDUCTION Motors, i to i h.p., 100/200 volts, 50/100 periods,

one, two or three phase, £10.—H. CeoU Green & Co., 85, New
Oxford Stree*^, London. 6131

LALLEY Light, model " F," complete with bittery ; aU as new ;

used for demonstration purposes ; £ 100.—Giffen, St. Albans. 2367

LARGE number of 1 kW Dynamos, 25/37 Volts, 1900 r.p.m.,

£16 10s.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, Cannon
Street, E.C 4

'

6222

MOTOR Blowers or Air Circulators, by Keith Blackman, direct

coupled to 220-volt motors, £9 each. 12 ammeters, N.C.S.

portable, wood case and strap, 5 and 10 amps., at half-price.

Anemometers, electrical indicating wind speeds 0-50 m.p.b., 40s.

each. Three Foster Pyrometer Instruments, leads and sockets.

Inert dry batteries, square, Siemens, 9s. per dozen. Enamelled

Steel Shades 58. per dozen. Cardboard Shades 38. dozen. Electric

Drilling Machines £L5 each, subject. 12-volt Battery Dynamos
£6 lOs each.—Leslie Dixon & Co. (Dept. E.l, 91, Queen Victoria

S^r<.pt,. E.G. 4. 5971

MOTOR-Ganerator, suitable for 220-volt supply, 960 r.p.m,

output 11 kW, 50/100 volt?, by the Lancashire Dynamo and

Motor Co.. complete with elaborate switch panel ; cheap.—Fyfe,

Wilson & Ca., Ltd ,31. Budge Row, Cannon Street, E.C. 4. 6221

MOTORS.—A number of new and second-hand Machines, by

first-class makers, both a.c. and d.c, ranging from 2 to

45-h.p , for disposal. Low prices for prompt cash.—Full particulars

on application, Tofield & Robinson, Ltd., 165, Edmund Street,

Birmingham. 6120

NEW Motors and Starters. Cheapest firm on earth. Try us—
Cunningham Limited, 171, Edgware Road, W. 2. 640

ONE r25-kW petrol - electric Generating Set, comprising
" Kelvin " engine, Boech magneto, carburettor, direct coupled

to 25/37-volt generator, 31 amps, 1000 r.p m. ; combined bedplate ;

nearly new ; £55.—Gann, Builde r, Whitatable. 2379

ONE Tangye Towu's Gas Engine, 13 h.p.. two flywheels and

Silencer. Good as new, £120.—2502, Eleotbioal Review,

4 T.iifleatP Hill. T.nnHnn

PETROL Electric Set, by Siemens Austin, 18 kW, 400 v., new,

with switchboard, &o.—H. Ryan, 121, Middlesex Street, E. 1.

Avenue 7090. ^il^

PL-iTING Dynamo, by Oppermann, 6 V, 50 Amp.
;
perfect order,

just overhauled ; £17 lOs.—Landor Works, Landor Road,

London, W. 12. 2475

QUANTITY of 50volt, 70-amp., 3i-kW Petrol and Paraffin

Electric Generating Sets, either direct coupled or belt driven.

Other S-Z58 in stoik, i kW, 1, 3, 4, 5, 6, 7, .S, 10, tc, up to 50 kW.—
Fyfe WUson & Co., Ltd., 31, Budge Bow, Cannon Street, E.C. 4.
'

6219

SECOND-HAND Dynamo, 100/140 volts, 62 amps., 970 r.p.m.,

with shaft extension for coupling or pu ley. Perfect order

Offers.-Mann, Egerton & Co., Ltd., 39, Princes Street, Ipswich. 6164

SIX 10-bh.p. Bruoa Peebles, 210 volt, d.c, variable speed Motors,

725/1450 r.p.m., with pulley, rails, shunt series tramway type

controllers (new machines).-Apply Mitchell Graham & Son, Ltd.,

56, Bucclench Street, Edinburgh. 2451
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FOR SALE.

—

Continued.

THREE Siemens 150 h.p. Electrio Motors, 250 volts, modern
multipolar interpole type, 400 revs.—Details, Harry H.

Oardam & Co., Ltd.. Staines. 5396

rpHREE 15-kW, 230-volt Gardner-Newton petrol-paraffin Gene-
JL ratinfr Seta, 7.50 r.p.iu. £250 each, including switchboard
and all accassories. Perfect condition, guaranteed.—Smith Brothers,
Aylestone Park, Leicester. 58S0

TO be Sold, a comjilete Electric Lighting Plant, in excellent; con-
dition, and in use at Chatham House College, Ramsgate. now

in the occupation of the War Ollice, who are vacating.—Apply to

Ventom, Cooper A: Co., Auctioneera ami Surveyors, 3."i, Old Jewry.
E.G. G216

TWO 2-Throw Belt Driven Ram Pumps, by Peam, plungers 8{" x
1 0" stroke, 1 1,000 gals, per honr at 200 ft. head. Weir boiler,

feed pump, new 11)15, 2,500 gals, per hour, 180 lb. pressure.—Harry
H. Gardam & Co., Ltd., Staines. 61 HI

TWO 60-h.p. Fetter Crude-oil Engines and two 39-kW 22o-V
Dynamos. Will sell very cheap for quick sale.—Chick. Skin

Market Place, Southwark. 6185

TWO Boiler Tanks, 20' X 6', for oil or benzine storage, £85
each. Electrio 10-ton Light Railway Tractor, 2' gauge, com-

plete with charging dynamo and switchboard.—Particulars and
prices on application, Hammond k Bottomley, 33, Mackenzie Street,
Slough. 'Phone 272. 2.S40

TWO 4 h.p. Motors, 1250 r.p.m., 220 Volts, shunt wound, new,
£30.—Fyfe, Wilson k Co., Ltd., 31, Budge Row, Cannon

Street. E.C.4. 6223

TW0 21-kW Petrol-Paraffin Electric Generating Sets, complete
with 50-amp. 5(1 volt Booster in tandem,—Fyfe. Wilson and

Co., Ltd., 31. Budge Row, Cannon Street, E.G. 4. 6220

TWO 75-kW E,C.C. Generators, 220 volts, 780 r.p.m., makers
Nos. 27434 and 6, shunt interpole, outside bearing, baseplate,

slide rails and pulley. £275 each, f.o.r. Used as motors, 90 H.p.
at 700 K.P.M.—Smith Brothers, Aylestone Park, Leicester. 5829

2/34-kW, 110 V, Austin-G.E.C., in first-class order. Cheap to
clear.—Giffen, St. Albans. 2369

2 -H.P., 230V Motor, 1190 r.p.m., by Siemens, with starter, £24.
Giffen, St. Albans. 2368

71^-H.P. Phoenix Motor, 3-pha8e, 190/220 volts, 50 cycles,

2 1450 r.p.m., with starter (new), £48 ; another nearly new
£38.—Gann, Builder, Whitstable. 2380

"1 iy VOLT Battery Dynamos
; electrical drilling machines at

J-^J half cost
;

petrol -electric sets 50 volt 1^ kW, £30 each :

armoured 1/16 gauge, 600 megohm cable, £5 per mile drum
;

torpedo wing lamps, 208, pair ; enamelled steel shades, Bs, 6d, per
dozen ; electrio fans d.c. 40s. each ; flexible shafts in casings 28.
per foot.—Leslie Dixon & Co. (Dept. E.), 91, Qaeen Victoria Street
E.C. 4. j^
ri)-VOLT Dynamos, self-regulating or plain shunt, various^ types from stock for battery charging, prices from £5 10s.
each ; ammeters, moving coil, sub-standards, in wood case with
strap, 458. each; motorp, 12-volt, J-hp., f5s. each, i-h.p,, 100s.
each

;
electrical anemometers to 55 m.p.h., Hjs. each ; Foster

pyrometers, £7 each ; square inert batteries, by Siemens, 69. and 9s.
per doz;n

; enamelled steel shades, 8" and 10", 6O9. per gross;
cardboard shade?, green, ".63. per gross ; electric bench and portable
drilling machines, brand new, £16 each; direct coupled petrol-
electric sets, 1:,' kW, 5r/70 volts, £30 each; )/l6 gauge V.I.R.
armoured (ICO megohm cable, £5 per mile drum ; torpedo side
lamps, 20s. per pair ; d.c. fans, 8 volts and 220 volts, 403. each

;

flexible shaft and coupling casing for light drills, 10s. 6d. each
;

brass hand pumps, 16s. each ; H.T. magnetos, as new, 35s. each •

black adhesive tape. Is. per lb.
;

portable 12-volt batteries, from
458. each.—Leslie Dixon & Co., (Dept. E), 91, (^laeen Victoria
Street, E.C. 4. 6231

1 K -H.P. Motor. 500 volts d.c. 1500 r.p.m., complete with starter,
J-tl slide rails, pulley, and circuit breaker. As new, £68.—
F, Greathead, Bar Street, Scarborough, 6206

C) t -B,H.P. Ruaton Engine, Gas Plant, 100 to 160 volts, Alloa^ fJ dynamo, driving belt ; all in first-class condition. A bargain,
f,o,r,—Fowler, 219, Tottenham Court Road, London, 2473

w^A H.P brand new Hornsby Oil Engine, standard type, cyl,
.*J Vj 11' X 20" stroke

;
just unpacked from maker's cases. Also

22 h.p. ditto, condition practically a3 new.—Harry H. Gardam &
Co.. Ltd.. Staines. 6189

0/'\-H.P., on town gas, horizontal twin Crossley. Practically
?J \J new

;
has not done nine months' work. Is the last word

in pas-engine construction. With all accessories and perfect.
Chick & Co., Skin Market Place, Southwark. 5632

3i)-H.P., two-cylinder, Allen vertical Oil Engine. Direct^ coupled to a 100/140 volts dynamo. All accessories. This
set runs perfectly.—Chick & Co., Skin Market Place, Southwark,
S.E. 1. ^^ 6633

*-? Pl-H.P. on suction gas, Crossley, with gas plant to serve same,
<fJtJ all accessories, in perfect order.—Chick & Co., Skin Market
Place, Southwark, S.E.I. 6631

FOR SALE.

—

Continued.

4f\ N.H.P. Loco Type Boilers (three), by Robey, excellent con-
'i'w dition. Insurid 105 lb. w. p., examined since left off work.
—Harry H. Gardam k r,^

, Ltd., Staines. 6188

C/^ H.P. Electric M'^tor, semi-enclosed fonr-pol« type, slow
eJ v-/ speed, 440 volts, d.c, also 66 h.p. ditto by Siemens, 3 bear-

ings.—Harry H. Gardam k Co., Ltd., Staines. 5397

C/^-kW Bellis8-Siem':n8 modem 110-V, d.c. Lighting Set, com-
cJ yj ponnd H.S. steam engine conpled to multipolar generator.—
Fnll details and price. Htmry H. Gardam k Co., Ltd., Staines. 4127

/!•/ \ B.H.P. Crude Oil Engine, by Blackstone, variable fud
vJ' ' governing, latest type, single flywheel, new about 1915.

50 h.p. horizontal paraffin or crude oil Engine, by Ruston, P.Q. type,

condition like new.—Harry H. Gardam k Co., Ltd., Staines. 6190

r«'TK MOTOR, 15 h.p. 440/50(1 volts, compound, 1100 revs.

Si* I fJ enclosed ventilated Morris Hawkins, rails, pulley, and
starting panel

;
perfect running order. £6.">, Motor, 12 h.p.. 44(i/500

volts, shunt wound, 600 levs., enclosed ventilated Bruce Peebles
;

perfect running order.—2495, Electmoal Review, 4, Ludgate
Hill, London.

1 AA-KW BeUiss-P. E. Jackson Steam Generating Set, 220/250

i-UU volt, 160 lbs. steam.—HaUiweU & Good, Ltd., Gl, EUgh
Street, Manchester. 6170

1 /~ir^-tW new d.c. Generator, 230 volts, enclosed interpole

J-v-' Vy type, available immediately.—Harry H. Gardam k Co.,

Ltd., Staines. 6396

1 (^P|-KW,, d.c. Generator, 600 V, direct coupled to Belliss and
-JLvy \_/ Morcom steam engine, available immediately for quick
sale at bargain figure.—Richards, Stafford House, Trentham Road,
Longton. 6072

1 "I f\ H.P. electric lighting type Crossley Gas Engine and gaa
J.±\J plant, with accessories and spares. New liner and piston

and breechend fitted during the last six months. Modem engine.

—Chick k Co., Skin Market Place, Southwark, S.E.I. B78T

O A(^ KW, 460/500 volt, steam set, " Belliss " compound engine
^\J\J No. 4325, coupled to shunt interpole generator by
Phoenix Dynamo Mfg. Co., Ltd., price £1,350.—The Pheenix Elec-

trical Co., Ltd., 32-36, Broomielaw, Glasgow. 6064

A,f\f\-^^ 500-voIt " Belliss " Steam Set, with Surface Con-
't^\J\J denser. Pumps, &c. Purchaser to remove.— 6201,

Electrical Review, 4, Ludgate Hill, London.

A f^f\ H.P. Vertical Enclosed Gas Engine by the National Gaa
JCiJxJ Engine Co., 6 cylinder, industrial tyjje, arranged for
bolt drive, nearly new. Full details.—Harry H. Gardam k Co.,

Ltd., Staines. 4871

O/^/^/^ YARDS of 3 core high-tension cable, 7/15 gauge,
^\J\-f\J 3000 volts, lead covered, steel tape armoured, taped
and compounded, second-hand, but in perfect condition. In lengths
of about 200 yards ; lOs. per yard.—Bernard Meggitt, Mansfield.
Tel. 224. 6212

1 ^ OnO ^*i°''^ Poles, Oregon Pine, 13 ft. X 2 in. diam.,

A.^9\J\J\J 28. each, ICO lots and up, f.o.r.—Ashworths,
Castlegrounds, Bury. Tel. 533. 5977

PARTNERSHIPS.
Advertisements are inserted under this heading at Is. 9d. per line.

OPPORTUNITY for Consumers of Electrical Cable to acquire

an interest in an up-to-date manufacturing company with
well-equipped works.—Apply, Whitehill k Whitehill, Chartered

Accountants, 35, Waterloo Street, Birmingham. 6169

THE Principals of an electrical engineering business requires

further capital for developments, or Partner. Nearly 30 years

standing, and supported by substantial trade connections.

Guaranteed a good investment for anyone with capital. Every
investigation open to principals only.- -6205, Electrical Review,
4, Ludgate Hill, London.

BUSINESSES FOR SALE AND WANTED.

Advertisements are inserted under this beading at Ls. gd. per line

ELECTRICAL Engineers.—Lock-up shop and basement situate

Kensington, Liverpool. Stock and fixtures, £600. Low
rental. No reasonable offer refused.—Further particulars, apply
T. Theodore Rogers Bowler & Co., Chartered AccountButs, 30, North
.John Street, Liverpool. 6161

WHOLESALE Electrical Business for sale a? a going concern.

Stock approximately £800. Excellent fittings anci fixtures,

Two years under term of lease still to run. Rent £.'i2 per annum,
—For further particulars apply to Liquidator, Parkin S. Booth
2, Bixteth Street, Liverpool. 6127
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VAIL.XJATIOM'Bt
AUCriOIYS and

Electrical Works. Plant and Stocks

WHEATLEY KIRK, PRICE & CO.
(ElUUiibeil iSSO'

«, Watling Street,

London. E.C 4.

26, CoUingwood Street

\6, Albert Square,
Manchester,

Newcastle-on-Tyne.

To Telephone Factors, Shippers and Electricians.

"THE MART,"
119/121, Newington Causeway, London, S.E. 1.

THE ASSETS AUCTIONS CO.. LTD..
are instructed to Sell by Auction, without Reserve,

On Wednesday, June 29th, at 12.30 prompt,

Government Surplus
Telephones and Electrical Stores,

inolndiner

1000 portable Trench, Table and Intercommunicating
Telephones; 6 to O-way Exchange Switchboards; 250
miles various Cable; Telephone Parts; 20 OOO eralvanised Steel

Brackets: Insulators; Magnet Wire ; Signalling Lamps : Silk and
Covered Wire; Dry Cells; 440-volt Compound Motors;
3"5-kw. Dynamos; Fans; Gyrometer ; Tachometers; Starters;
various Electrical Fittings and Acce isories ; Line Testers ; Ohm
Resistances; Telegraph Sets; More Keys; Buzzers; Trans-
formers ; Telegraph Instruments ; and a large quantity of Tele-

graph and Telephone Sundries, Electroliers, Bowl Fittings,

Pendants, Radiators, Switches ; 12 gross Conduit Fitting ; Silk

Shades ; Table Standards ; Brackets ; a 36-in. Oxydised Silver
20-light Gorgeous Electrolier ; Electric Glue Pots ; Candle
Fittings ; Toasters ; Sterilisers, fcc.

On view day previous and morning of sale. Catalogues upon
application. 'Phone Hop 3St;2 and 7(3. t;202

SITUATIONS VACANT.
Latest Time for receiving, 6 p.m. Wednesday.

If letters arn not lo be delivered to certain firms or individuals

'Jf kr-own) instructions to that effect should be seni c the

Minager of thr-) EitCTRlCAi HEViEVv who wn! 3o i s best

(c Oirr^ Qu iuih nstructmns, Letters nf applisan's anro-
T such cases be returned :o ir^em nor can the nates vf

Advertisers using a number n any »a> ne Jisclosed

Original Testimonials shouio nsvw be awl

NATIONAL ASSOCIATION OF SUPERVISING ELECTRICiANS.

ALL Employers iu the Electrical Industry requiring really

capable Supervisers, Estimators, or Foremen, should notify

their requirements to the lion. Secretary of the above .Asso-

ciation, as under.
All applicants for membership are admitted solely on their

qualifications, which must bear the strictest investigation.

HON. SECRETARY.
Room 29. Metropolitan Buildings.

63. Queen Victoria Street, E.C.4. 5907

ROYAL AIR FORCE.

RECRUITS for the following trades required. Power Station

Engineers. Shift Engineers, Engine Drivers and Dynamo and

Switchboard .Attendants for 4 years' service. -Ages : Civilians,

18 to '&; ex-Service men, IS to 38. Marriage allowance paid

to married men of '26 years of age and over.

Call or write, Inspector of Recruiting, 4, Henrietta Street,

Covent Garden. W.C. 2, or R.A.F. Recruiting Depot, 298.

Bath Street. Glasgow. 5970

SHIFT ENGINECR.

SHIFT ENGINEER required at the Eccles Corporation Elec-

tricity Works. Must have pood electrical and mechanical

experience. Salary in accordance with National Joint Board
Schedule (present rate being .£314 Is. lid. per annum).

Applications, stating ape. experience, when at liberty, &c..

with copies of recent testimonials, to be forwarded forthwith

to the BoROCOH Elkctrical Engineer, Electricity Work.s.

Cawdor Street, Patricroft, Lanes. 6176

ARMATURE WNDER'.

GOOD a.c. and d.c. Winders required immediately for repair

work. None but first-class men need apply to

—

W.M. Enoineekino Co., 6, Fleet Street. Dublin. 2455

SITUATIONS yACAUr.— Continued.

IPSWICH CORPORATION ELECTRIC SUPPLY AND TRAMWAYS.

Appolatmeat of Cblet Baglneef aad Maaager.

THE CORPORATION invite apphcations from fully-qualified

Electrical Engineers for the above position. The gentleman

appointed will be responsible for the control of the following

Undertakings and Branches:—
The Electric Supply Undert.^king.—D.c, d.c. Traction,

and 3-phase a.c. (h.t. and l.t.) supplies. Present capacity of

Power Station 6,000 kW. A second 3,000 kW Ljung8tr9m

Set is now in course of erection. Total sales for year ending

March 31st last 5,464,955 units.

Thb INSTALL.4TION DEPARTMENT. (Providing installations for

hghting. power, &c.)

The Electric Vehicle Garage Department. (Garage lor

3540 vehicles.)

A Separate Repose DESTRncTOR Works.
The Electric Tramways Undertaking, including the up-

keep of the permanent way. There are 10.8 miles of route

and thirty-six cars.

The total number of employes was 400 on March Slst.

The salary will commence at £900, rising to £1.200 by annual

increments of ie50. The gentleman appointed will be re-

quired to devote the whole of his time to the duties apper-

taining to the position. He will be required to plan and

carry out extensions in connection with either Undertaking aa

they become necessary, and he must possess a wide experience

in such work. He must be a Corporate Member of the In-

stitution of Electrical Engineers, and have ateady held a

responsible position in connection with an up-to-date Electric

Supplv Undertaking.
Applicants should state age, details of experience, how soon

they could take up appointment (the date should be Septem-

ber 1st, if possible), and should submit copies of not more

than three recent testimonials.

Applications must reach the undersigned not later than

.JoLY 18th, 1921.

Canvassing in any form will disqualify.

WILL. BANTOFT,
Tmvn Clerk.

Town Hall, .._„

Ipswich. 2zE

EAST INDIAN RAILWAY.

Electric Power Station Superlateadoat (Grade 2).

THE DIRECTORS are prepared to receive applications (by

letter only) from duly qualified candidates for appointment

to the above post in India.

Candidates should be about 30 years of age, and must have

served a trade apprenticeship with an electrical firm of good

repute, and have subsequently gained good experience in the

erection and running of electric power stations generating

and distributing electrical power in the direct current and

alternating current form. Good experience on the st«arn

side is essential. Candidates must furnish full particulars ot

their training and experience. ... , •

Salary Rs. 5'25 per calendar month, rising by annual incre-

ments of Rs. 25 per month to Rs. 600. and subsequently to

Rs. 650 per month.
Terms : A four years' agreement, with free passage out

and home on satisfactory termination of engagement.

Candidates must state their age, and if married, the nuniber

of persons in their family for whom living accommodation

is necessary. ...
The selected candidate will have to pass a strict medical

examination by the Company's Consulting Physician before

^^Letters of application, which should be accompanied by

copies only ot testimonials. -Army discharges, i-c.. must be

addressed to the undersigned not later than .lULY bth. 19.il.

By order,
G. E. LHjLIE.

SecTclarn.

East Indian Railway Company,
•2S-30. Nicholas Lane, London. E.C. 4.

June mh. 1921. 620.3

Cheap prepaid Advertisements are ins

of One Penny I'er Word (minimum Is.l

the price of t\vn, if ordered and ii-epnid i

ASSISTANT Engineer to worki engineer wanted at large

engineering works. Must be capable organiser and able to

undertake control of small drawing office, a-id preparation of all

details in connection with works txtensione and layouts.—State

age, experience (fully), previous positions held, and salary required,

to 6181, Blectbical Review , 4. Lndgate^Hlll. London.

A VACANCY oocnrs in a large provisional supply undertaking

A. for a Constructional Electrical Eneinef r. Good knowledge

ot electrical detail and modern e.h.t. switchgear. Salary £500 per

a-nnm.— ipnlT, sta'ing references, to 6i;)2, Eleotwcal Review,

4 ,
Lndgate Hill, London. .

A YOUNG Armature Winder required ; must Ye sble to wind

ZX car-lighting dynamo armatures fields and cutout' and other

small armatures. Smart improver oonsidercd.- Stste all p«iti-

culars, if Union, and wagss required, to 24.5C, ELECTRICAL REVIEW,

4, Ludgate Hill, London.
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SITUATIONS VACANT.— Con/»«Merf.

DESTGXER.—Vacancy oocun with firm North of England, for

rif«i,'nor a.c. and d.c. plant, up to inO h.p. Muat have had
previuUH fxperience.—Apply, atatin); salary and full qualiQcationi,

IU4-J, RutOTBiOAi. Bevibw, 4, Ladgkte Hill, London.

DRAU'^HTSMAN (.temporarily for 6 months or lonprer) required

W'lh m<>chanioal and electrical experiencs. One with know-
ledM'o of power station Jay out essential.—Reply, statinpr age,

married or sinfrle. full particulars of education and cxporitince and
salary reiiuired, to General Manager, Northampton Electric Liprht

and Pnwp' Co., T.td., 2.5, Bridge 8treet, Northampton. 23:5.")

DRAUGHTSMAN, with shop experience and accustomed to

instrument and switchgear work, wanted in neighbourhood
of Loudon, Give fullest particulars of experience, also state a?e
and salary required.—21 1> I, Eleotrioal Review, 4, Ludgate Hill,

Loudon.

ELECrRICAli Engineer required who can work out and develop
tie windings and maiufacture of small electric motors, trans-

formers, Kud instruraonts. Gjod opening for smart youDjf man.

—

2469, Eleotrioal Review, 4, Ludgatie Hill, London.

ENGINBER.^Power Plant Engineer wanted for large engineer-

ing works in the North. Applicants must have had sole

charge of a municipal or industrial power station. On'y men who
can prove their ability to reduce operating costs, and maintain
same at a minimum, will be considered.—Applications should state

age, full particulars of experience, and salary required, to 6183,

Eleotrioai, Review, 4, Ludgate Hill, London.

ENGIJJfSER.—Wanted by firm of switchgear manufacturers in

Manchester district a first-class Engineer, fully experienced
in design of all classes of switchgear apparatus, lay-out systems
and modern protective gear. Must also be able to prepare

estimates for large installations. Only really capable men who
have held responsible positions in similar capacity considered.

—

State age, experience, training, and salary re>juired, to 6146,

Electrical Review, 4, Ludgate Hill, London.

FOREMAN for tramway and generating station workshop.
Permanent position to suitable min. Wages, subject to

of

Forth, Glam

Permanent position to suitable min. wages, suoject lo
h =""•'""'>"""- trade, £6 per weak.—Apply, with copiesrevision with engineering trade, £6 per weak.—App.., „ ..^^

'" references, to Rhondda Tramways Co., Ltd., Rheola Road,
th. Glfttn. 2462

FOREMAN required to take charge of department in large tele-

phone works. Oomplete knowledge of manufacture of all

types of 6.P.O. cords essential. One with experience of tinsel

manufacture preferred.—Reply, stating age experience, and salary

desired, to 6049, Electrical Review, 4, Ludgate Hill, London.

EORBM^N required to take charge of department in large
Telephone Works. Complete knowledge of manufacture of

a!l types of G.P.O. Cords essential. One with experience of tinsel

manufacture preferred. Reply, stating age, experience, and salary

desired, to 6207, Electrical Review, 4, Ludgate HiU, London.

INDIA.—A firm of Electrical Engineers and Contractors in

Calcutta require the services of a competent engineer, age not
over 32, singJs, with thorough knowledge of d.c. and a.o. work,
conversant with steam and oil engines

;
good prospects to right

man. Rs. 600 per month to commence, five years' agreement.

—

Write, giving details of experience, age, and send copies of testi-

monials to Z. X., 731, c/o Deacons, Leadenhall Street, E.G. 3. 2428

INSTRUMENT Inspector, also fuly qualified tester, wanted.
—State fully technical knowledge and experience, type of

instruments examined, age and salary required, to 2453, Eleotrioai,
Review, 4, Ludgate HiU, London.

JOINTERS required with experience of e.h.t. cable jointing.
Only first-class men need apply, giving full particulars of

experience and wages required, to 6057, Electrical Review,
4, Ludgate Hill, London.

MANAGERS Wanted, for Electrical Contricting Department.—
Mann, E^erton k Co. have vacancies in London and the

provinces. Sound commercial and teohnical training and experi-
ence essential, particularly as regards country house installations
and factory equipment. Duties C5mpri%e general control estima-
ting, inside and outside organisation and supervision, initiation of
new business, and the attainment of prompt and efficient service.

—

Applications (in confidence') with scheduled pirticulars of previous
exp'rience, copies of two recent roferencsi, and photograph (if
possible) to "R,," Mann, Egerton k Co, Ltd.. 21, King Street,
Norivi"h. 6211

POWER Station, Tramcar and Ojinibus Rolling Stock Super-
intendent required for an extensive company system in the

Midlands,—Apply, giving ful particulars of experience, to 6167,
Electrical Review, 4, Ludgate Hill, London.

EEQUIRED, by well-known manufacturers of ironclad switch-
gear. Representative, commission only, already having con-

nection south and southeast coasta.- 2467, ELECTRICAL RjEVIEW,
4, Ludgate Hill, London.

SALESMAN.—Representative wanted for the Midlands with
good electrical engineering knowledge, capable of advising

buyers and securing business. Preference will be given to man
with sound connection. Applicants must state age, experience, and
qualificUions. If testimonials are enclosed, only copies should be
sent.- 6180, Electrical Review, 4, Ludgate HiU, London.

SITUATIONS VACANT.— ''o///(7/)/«'</.

SECRETARY required for small Elntric Lighting Company in

Weet of England. Will be required to unrlerfake eeneral

cle'icRl work. Write, stating salary, 24.S1, ELECTRICAL REVIEW,
4, Ludgate Hill, London.

SWITCHBOARD Attendant required, with exparience of d.c.

three- wire system. Experience with accomulstora an
alvantage. 18 hour week. State v ajfes required, and when
disei gaged.— 6218. ELECTRICAL REVIEW, 4, Ludgate HiU, London.

TRAVELLER for London Bnd subniba nquired by Wholesale

Electrical firm Small sala-y ai;d good commission. Slate

experiericfl and terms.— r.232, Ei.KtTKlCAI. Kkvu.W, 4, Ludgate
Hill, London.

TRAVELLER to handle side line
;
good commission. Saniplei

weigh few ounces. Ptate ground covered.— Box C. S. 31.52,

c/ • HrdHoT-'s AHvertiPirg Offio-B, Sa"«hpry Square, B.n.4. 6160

'pitAVELLEBS required to sell, up n commission only, very high-

X class enamelled and other insulated magnet wire, alto all

classes of special electrical uonductora and moulded ebonite. Must
h.vi' connection with large users and factors. Respective districts

to be coveiej : Lancashire and Yorkshire, Newcastle and di«trii;t,

Gldseow and district, Birmingham and district, Bristol and South
Wales. State fully experience and lines at present handling.

—

6221, Electrical Review, 4, Ludgate HiU, London.

WANTED, Commutator BuUder. used to railway traction

armatures (London district).—6051, ELECTRICAL ElVIKW,
4, Ludgate Hill, London.

WANTED, Driver with experience of Diesel and gas engines,

able to undertake running repairs. 48 hour week. State

wages lequired, and when disengaged.—6217, ELECTRICAL Bevebw,
4, Ludgate Hill, Loudon.

WANTED, energetic Commercial Engineer as Sales Manager,
by London manufacturers of electrical instruments and

heating appliance?. Muat b3 technically and commercisilly quali-

fied.—Apply, stating age, experience, training, and remuneration

required.—6187, Electrical Review, 4, Ludgate HiU, London.

APPOINTMENTS FILLED.

Dieaatisfaction having been bo often expressed that.unsuceessful applicantB are
left in ignorance of the fact that the position applied for has bean &Ued,iBay we
suggest that advertisers notify us to that effect when they have arrived at a
deoision, We will then insert a notice free ef charge under this headiag.

i^OUNTY Borough of Croydon (Shift Charge Engineer).

SITUATIONS WANTED.

IMINISTRY OF LABOUR,

Proprietors of ttie Elbctr

Strand, W.C.I,

Review have placed thi» spacse at the

;try of Labour, 3 and 4. Clement's Inn,

hould be addressed, quoting number o(

eared, and the name of this paper.

E

ELECTRICAL Engineer.—Age 23, sing!e. Magneto expert and
general electrical engiaeering. Tiacing and correction of

faults in car electrical ejuipmeiit. General workshop practice.

(52,964).

TRAINING Vacancy required in Mechanical Engineering. Age
25, Lieut., had two years' technical training Engineering

Institute. Desires to complete. CS2,767).

TR VINING Vacancy required in Electrical Engineering. Age
2,5, G.S.M., had 12 months traiaing Sterling Telephone and

Elec. Co., and 4 months theoretical training Science School, Dublin.

Desii-vs to complete. (70,50:i).

LEOTRICALP;ngineer. —Age 24, single. Assistant Electrical

Engineer, Mains department. Sub-station. Experience in

11 0>V, S-phase transforming down to 200-V for general supply.

Liying of mains, and supp'ying light and power to consumers.

Testing installations. (3538/21)

ELECTRICIAN or Motor Car E'eotrical Improver.—Age 21,

single. City and Guildi Certificate. First-class magcetiem
and electricity, first-cUss tel graphy. and second-claes telephony.

Three years' experience in G P.O. engineering department. Seven
months as inspector in loading coil department of electrical com-
pany. C'.iy tj7ii.)

MANAGER Electrical firm.—Age 58, married. Naval Officer.

23 years' experience as assistant and general manager of

electrical supply company. (356,'.' 14.)

ELECTRICAL Inst- umentF.tter and Wirer.—Age 22, single,

Experience of Wireless Telegraphy with Mercantile Marine
(51328.)

WIRELESS Telegraphist.—Age 2.s, married. Two years'

experience as above. Good knowledge of I.C. Engine?,
(53,745.)
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SITUATIONS WANTED—OonHnmd.

MECHANIOA.L and Electrical Engineer.—A(re 35, married.
Motor Bntfineer, R.N. Served 2 years' apprenticeship to

tramway company. Seven years' experience aa Charge Enprineer
tramway company; six ysars sa Chief Superintendent munioipal
tramwayi in Snuth Africa. Thoroug:h knowledge construction and
maintenance of I.C. Engines, steam eng-ines, turbines, *c. Willing
to go abroad. (1451/21.")

ELECTaiCAi Engineer.—Age 33, married, 2nd. Lieut. A.M.I.C.E.
A I.E.E.. fluent French, Portuguese and Danish; three years'

as pnpil to cable company, going through all shops, five years'
experience aa outside superintendent, cables and overhead work.
Ten months experience erection of machinery and construction of
works and starting production of light railway tracks, &c. (97,0ir>.)

Cheap prepaid Advertise!
of One Penny Per Word li

the price of two. if ordered
Box Number aud Elei

ins are inserted under this lieading at ti

uuium Is.l. Three Consecutive Insertio
d prepaid with Ijrst insertion.

Review address count as seven words.

A CAPABLE Electrician, Foreman or otherwise. Out of London
preferred. Good testimonials. 22 years' experience with

plants, power, motors, telephones, bouse and factory wiring, esti-

mating.—6, Biokerton Bo^d, London N. lit. 2458

ACTIVE Electrician (Mechanical), generating plant, motors,
wiring (all systems), complete installations, overhead, mains,

country house, factory, institutions, seeks situation anywhere.

—

Morris, Lynohmead, Winscombe, Somerset. 2354

A DISABLED ex-Soldier (24), seeks situation. Storekeeper, &c., or
would learn a trade, something in the electrical line. Good

references, willing worker. Pre-war over two years' electric light-
ing and fitting. — 2324, Elkoteioal Bevie-w, 4, Ludgate Hill,
London,

ADVERTISER (25), ex-service, seeks situation as electrician-
improver or mate, used to lighting and bells. Good

references.—24S6, Eleotmoai, Review, 4, Ludgate Hill, London.

\ DVERTISER, seeks situation as chief draughtsman, 20 years'

jy experience, mechanical and electrical with leading firms.

Reasonable salary,—2327, Eleotrical Review, 4, Ludgate Hill,

London.

ADVERTISER, disengaged, 30 years' practical electrical experi-
ence, seeks progressive position, assistant manager, superin-

tendent, progress, supervising, commercial, general, extensive
experience in buying for large combine. — 2311, Eleotkioal
Review, 4, Ludgate Hill, London.

ADVERTISER (19), practical and technical. City and Guilds
exams., use to manufacture of switchboards. X-ray coils and

apparatus, rectifiers, electric clocks, &c.—H., 202, Totterdown Street,

Tooting. 2337

A FIRST-Class Electrician, charge or otherwise ; references —
4, Squires Lane, Finchley. 2338

ALL-round Wireman, 20 years' experience, wants job, new
instullations or maintenance, charge or otherwise ; nine

years with suburban supply company.—"Electrician," 25i'i, High
Roa'l. Willeed'-n Green. 24i)4

AN Electrical Engineer (" Batti Wallah "), age 32, wants situa-

tion with prospects ; all - round experience ; initiative,

organising ability, not afraid of work ; non-Union ; excellent

references.—2370, Eleotrioal Review, 4, Ludgate Hill, London.

AN Electrician, plant, wiring, engines ; any job ; anywhere.

—

71, Kenthouse Road, S.E. 26. 2406

N Improver seeks situation anywhere; age 18 ; three years'
L. experience.—C. Averham, Gerrards Cross. 2297

A PRACTICAL Engineer and Electrician, 20 years' experience
with d.c. dynamos, motors, 2 or 3 wire system, Lancashire

and Babcock boilers, high speed engines, pumps, and auxiliary

plant, gas and parafiin engines. Three years as charge engineer
in municipal undertaking ; can do aU mechanical and electrical

repairs, not afraid of work, will accept any position ; age 39.—
2253, Eleotbioal Review, 4, Ludgate Hill, London.

ARMATURE Winder (Improver), 4 years' experience, seeks
engagement.

—

244'.i,Electmcai, Review, 4, Ludgate Hill,

London.

ARMATURE Winder, all types, repairs, maintenance, break-
dowxs.— J. E. K.. 20, Eempshead Road, Camberwell. 2413

ARMATURE Winder ; good experience, good references. Dis-
tance no object. Eight years' all round armature experience,

a.o.,d.c. ; rewinds, repairs. Age 22. Would consider offer abroad.
—A. Piaybe, Myrtle Villa, Heybridge, Essex. 2484

ASSISTANT Electrician, wants work, power, lighting and
phones, five years in the trade.—2493, Electrical Review,

4, Ludgate HiU, London.

BUYER or Manager, first-class commercial experience, shop and
drawing oflBce training, wide knowledge, used to detailed

work, &c., desires change ; age 40.—2372, ELECTRICAL Review,
4, Ludgate HiU, London.

GOMPETENT Electrician-Mechanic seeks situation, wiring, all

systems, repairs, power and private plants, charge or supervise,
machine repairs, good references. — 2332, Electrical Review,
4, Ludgate Hill, London.

SITUATIONS WAUTED.—Oontimeed.

ELECTRICAL nnd Mechanical Engineer employed with large
contracting firm, requires spare time employment in a con-

su'ting or other capacity where his experience would prove useful.
— 217ii, Ele"tri'-al '^^^^TBrw 4 Lndgat? Hill. L'->">^'-ti

.

ELECTRICAL and telephone Engineer, with 80 years' experience
seeks position in an installation contractors aa manager or

supervisor, used to all wiring systems and country house work.

—

2402, ElectricalBivnw, 4, Ludgate Hill, London.

ELECTRICAL Engineer (experienced), maintenance, power,
lighting, installation, lifts.—" Electrician, " 61, Grand Parade,

Harr''n?-«y, N.4. 234S

ELECTRICAL Engineer, now unemployed, is willing to prepare
drawings and drafts for patents. Ordinary drawings and

tracings
; or to carry out any engineering work. Reasonable terms

asked—2415, ELECTRICAL REVIEW, 4, Ludgate HUl, London.

ELECTRICAL Engineer, age 27, disengaged, experienced in
switchgear, motors and power installations, has thorough

technical and practical knowledge and speaks Portuguese and
Spanish.— 2393, Electrical Review, 4, Ludgate HiU, London.

ELECTRICAL Engineer (G.I.E.E ), thoroughly trained (techni-
cally and commercially), many years' city experience, desires

important and trustworthy position ; fully conversant with motors
a.c, d.c, &c., home and foreign buying and selling markets well
known, possessing initiative, tact, exceptional administrative qualifi-
cations, and a gentleman of good address.—2423, Eleotbioal
Review, 4, Ludgate Hill, London.

ELECTRICAL Fitter, Winder and Electrician, also lifts; 20
years' experience ; references.—E. S., 34, Furuan Avenue,

Walthamstow. 2403

ELECTRICIAN, aU-round wireman, power and plant work, years
experienced.

—
" Electrician," 31, Mason Street, Beading. 2404

ELECTRICIA-N disengaged. All branches, charge or other-
wise.—Martin, 69, Vant Road, Tooting. S.W. 2440

ELECTRICIAN, energetic, h.t., a.c, and d.c. power plant running
and erection, switchboards, lighting, bells, &c. Age 22.

Accept £5 per week wages.—2487, Electrical Review, 4, Ludgate
HiU, London.

ELECTRICIAN, competent and reliable mechanic seeks main-
tenance or other job.

—
"Electrician," 1, Crossley Terrace,

X.7. 2489

ELECTRICIAN, good reference, power, lighting, and 'phones,
new inatallation or jobbing.—2492, Electrical Review,

4, Ludgate HiU, London.

ELECTRICIAN, lighting, power, alarma, signi ; any distance.

—

Robertson, 26, Rosebank Grove, Walthamstow. 2119

ELECTRICIAN seeks employment, maintenance or instaUation
work. Any distance. — Salmon, 22, Stepney Green Dwel-

lings, E. 2421

ELECTRICIAN, wiring all systems, motors, testing,

required.—T B., 6, ListriaPark, N.16.

Charge if

2429

ELECTRICIAN, thorough knowledge and experience, aU descrip-

tions erection, maintenance work. Good references—6,

Taohbrook Road, SouthaU, Middlesex. 2400

ELECTRICIAN, practical and technical, seeks engagement,
experienced in a.c. and d c. work, country house plant, 'phones,

ic. ; 12 months motor test bed. Ex-corp. R.E., pre-war experience,

aged 28
;
good references.—Burden, 14, Rosenthal Road, Catford.

2320

ELECTRICIAN, country house plant work, lighting or power
;

highest references.
—

" W," 81, Seventh Avenue, Manor Park,
E.12^ 2239

ELECTRICIAN, experienced ; first-class references ; anywhere
- 14ii, Weittrorplsnd Roid^^worth^ 2319

ELECTRICIAN, 12 years' experience (age 29), used to general
contracting work, screwed tubing, plant work, &c.—E. C.

13, Moselle Averue, Wood Green, N. 22. 2303

ELECTRICIAN wants job. Power and lighting, a.o. and d.c.

Good all round. 14 years' experience. Go anywhere.—2457,
Electrical Review, 4, Ludgate HiU, London.

ELECTRICIAN, wireman, wants work. Lighting, power, main-
tenance, &c—G. S., 46, Mayton Street, N.7. 2469

ELECTRICIAN-Wireman, competent all branches, country house
work, plant and repairs.—J., 44, Chichester Road, Toubridge.

. 2373

ELECTRICIAN-Wireman, good all-round hand. 20 years' experi-

ence, good refs.— D, 4, Rossetti Gardens, Chelsea. 2339

ELECTRICIAN-Wireman, plant and installation work, anywhere.
—B. J. S., 20, Clarence Road, Tottenham, N. 15. 2353

ELECTRICIAN, 21 years' experience, power, A.o. and D.O., light-

ing and telephones. References.— 2346, Electrical Review,
4, Ludgate Hill, London.

ELECTRICIAN, thoroughly competent power, 'phones, lighting,

overhead line construction ; experienced with gas and oil

engines : age 26 ; seeks responsible situation, home or abroad.—44,

Belgrade Road, Stoke Newington. 2343



26 THE ELECTRICAL REVIEW SUPPLEMENT, [Jane 24, 1921.

SITUATIONS WANTED.— '"»/'«w/

TT^NGTNEERING Publicity. —Fully trained eleotrioal enffinfur

jli CM), verged in tli'iory anil pra;t!ci, journalism, »nd all details

of on^iiieeriner publicity, in open to receive offer for services.—2t^7,

ElbotrioaIj Rbvikw, 4. Iiiidgftto Hi ll, London.

ENGINEER and Work) M;ina);er, A.M.I.K.E , Ist class B. of T
certificates, IH yeari' experience h.t. modern London power

ietaton (five years as station superintendent), at present works

manager of larp^e expanded metal works in Western area, is dcsiroua,

for personal reasoaa, of returning to London district. Open to

accept responsible position in either power station or manufaoturinK

branch. Excellent testimonials from well-known power-station

engineers. Exceptional experience in organising work, costs and

handling men.—2 381, ELEOTRIOAL Rkvikw, i , Ludgate Ilill, London.

ENGINEER-Draughtsman, young ex-Servioe, used to design

of rheostats, (ieneral electrical apparatus ; workshop experi-

ence : references —Odom, 8, Manor Gurdens, Richmond. 24 74

ENGINEER. Remarkable contracting and commercial experi-

ence, seeks responsible post, preferably commercial. London
or abroad.- 2 !<J0, ELEOTRIOAL Review, 4, Ludgate Hill, London.

ENGINEER, E'ectrical, Mechanical and Sales, 12 years' experi-

ence. Five years Royal Engineers. Thorough knowledge
Rectifiers. Requires responsible position where hard worker with

initiative is essential. Firatclasa references.—2325, Elbotwcal
Rbvikw, 4, Ludgate Hill, London.

FIRST-Cl.i''8 Engineer-Eleotrioian, maintenance and erection,

motors, lifts, &o., a.c. and d.c, seeks pprmsnency. Charge

of instalation preferred. -21(13, Elkctbioal REVIEW, 4, Ludgate

Hill, London.

AVING had the experience of Oil firing in U.S.A. would be

willing to fi'l situation.— Percy Udbert, Treeve, Hayle. 2 US

IMPROVER, electrical experience in all bianohes, age 27, dis-

engag-ed.—E. Pratt, 65, Holly Park Road, New douthgate,

N. 11. 2500

IMPROVER, used to all class of conduit tubing, wiring, fnur

years' experience.—2197, Eleotrioal Review, 4, Ludgate Hill,

London. ^___^

IMPROVER (20), just completed apprenticeship with dynamo
and motor manufacturers, excellent reference, small repair shop

preferred.—2308, Eleotrioai, Review, 4, Ludgate Hill, London.

H

MAINTENANCE Electrician, thorough experience, seeks re-

engagement.—Beveridge, 15, Delamere Terrace, W.2. 2416

MAINrENA!?OEor any other capacity. Who requires energetic

man.' 24 years. Late telephone factory and maintenance

inspec'or. Geaeral electrical knowledge. — 2501, Eleotrioal
Review, 4, Ludgate Hill, London

.

MILLWRIGHT Electrician, 16 years' experience, wants work
;

large experience of power and finjtory maintenance,

machinery repairs, &c. Top hole references. Low rate.— 170,

Btanden Road, Wandsworth, S.W. 18. 2liil

METER Repairer, 16 years' practical experience, with CO., A.c.

phase, and slot meters. Good electrical knowledge,
excellent references. Age 38.—F. M., 12, Pentney Road, Balham,

S.W. 12. 2350

ORGANIS \TION, Secretarial,&o. Young man (33) desires change.

(A.O.I.S.). Book-keeping and a'countancy, commercial and
company law, shjrthand, &o. Expert organiser. 13 years' first-

oUss experience with leading electrical engineers. — 2488,

Eleotrioal Review, 4, Ludgate Hill, London.

PLUMBER-Jointer, experienced, disengaged, seeks prrgressive

employment.—2316, Eleotrioal Review, 4, Ludgate Hill,

London.

SALES Manager (or assistant). Good oiganiser; up-to-date

commercial and te.hnical experience. Reasonable salary.

Wculd go New Zaaland or Caiaia — 2470, Eleotmoal Review,
4. Ludgate Hill. London.

^MALL Premium to apprentice youth (17), IS months' exper.euce
lO with electrical engine ring firm.—M., 47, Glebe Road,
Hornssy, N.8. 2450

TRAMWAY Smith, Fitter, used truck work bearings, shoeing.

—

Howard Groven, Staple. <?anterbury. ^i^"

WIREMAN wants job. Any system.—Robinson, 5. Agincourt
Road, Hampstead, N.W. 2351

WIREMAN, all branches, wants work.—4, Seaton Street,

N.W.I. 2420

IBEMAN'S Assistant (20), four years' exprienoe, requires

situation. Disengaged.—Brooks, 16, Thoruhill Road, N.l.

2436
w
WIREMAN disengaged. Experienced all branches—lighting,

power, telephony, erection and mainti nance. Go any-

where.—MtcGregor, t3, Brewster Gardens, W. 10. 2182

WORKING Foreman (age S'J), control extensive high-class

contracts and miintenance, lighting, power, heating, tele-

phones, fire alarms, bells, craues, hoists, electric vehicles, complete
country plants testing, fault finding, leutifying, eatimate labour

and maturials, and prepare entire schemes, mansions, hospitals,

cinemas, factories, paper mills, &c. London, country or abroad.

—

2353, Elbctbioal Kxvisw, 4, Ludgate Hill, London.

SITUATIONS yNANTED— Continued.

YOUNG Engineer, age 22, with .SJ years' practical, mechanical
and electrical workshop experience, and with solid technical

training, desires .Tuiiior Position with electrical engineer. Low
sala'y until ability proven. Ripe for fp^cialisation. London pre-

ferred, though not ifsrntial.— For paruioulars, write 23y2, Elec-
TRicAi. Review, 4, Ludgate Hill, London. _^____
YOUTH (l.'i 5) requires sit; 4 years' mechanical and electrical

experience. Willing.— R., 17, Linden Avenue, N.W. 2411

AGENCIES.
AdvertlBements are Ineorted undor this beading a6 1b. Dd. per tins,

LAMP AGENCY.
ONE of tho oldest British Electric Lamp Companies, minu-
facturiug both Ciirbon and Metal Fihiment Lamps, has vac*nt
the district coiiipnsuiH tho Counties of Norfolk, Suffolk, C«m-
bridge, and part of Essex. Applications (which will be treated
confidentially) from representatives having good trade connao-
tions. should be forwarded to

—

6043, Eleotbical Review, 4, I.udgate Hill, London, E.G. 4.

AUSTRALIA.

MANUFACTURERS desiring Connections and Trado are in-

Tited to communicate with W. Q. Watso.n 4 Co., Did., Elec-
trical Engineers and Merchants, 279. Clarenc* Street, Sydney,
N.B.W. Cable Address: " Switchon, Sydney." I^ondon Ri-
presentatives : MnEKAY-CooMBES & Richauds, 150, Southamp-
ton Row, W.G. 1.

Manufacturers desiring

REPRESENTATIVES
are invited to communicate with :

IN AUSTRALIA

H. RowE k Co., Electrical Engineers and Importers,

Head Office : 507, Flinders Street, Melbourne,

Australia. (,230

A FIRM of El'c'rical and Mechinical Engineers, recently
reorganised, e^tibliehed for over Ifi yea's, having extensive

connection in Scotland, with offijes aid warehouses in Glasgow,
desire additional agencies preferably cible mntora, conduit, 8.?itch-

gear and heating appliances —2472, Eleotrical Rkvikw, 4, Lud-
gate Hill, London.

AGENCY.—The Victoria Electrical Co., of 27, Berry Street.

Manchester, eole agents for the British Empire of V.E C.

Dutch made half Watt type and drawn wire lamps, are prepared
to appoint agents in all principT.1 towns of the Uaited Kingdom.
Exjeptional terms. Corporations, largd oinsumers, and factors
supplied from stock. Write fjr particulars. 2250

AGENCY Required for South Wales to represent well-known
manufactures of IroDclad Switchgear. Only applicants who

have already established connection can be considered.—2468,
Electrical Review, 4. Ludgate Hill. London.

AGENT wanted in Lancashire for moulded insulators, must be
first-class man with good connection in electrical trade.

—

6186, Electrical Review, 4, Ludgate Hill, London.

AGENTS wanted to represent au old-established Firm manufac-
turing Overhead Electric Travelling Cranes, Electric Telphers,

Monorail Hoists, Pulley Blocks, Winches, &o. Countries available

for allotment to representatives of good connection : Norway,
Sweden, Russia.—Full particulars to 62 lu. Electrical Review,
4, Ludgate Hill, London.

FOREIGN Agencies or Agents quickly obtained by advertising in

foreign papers. — Rates, ice, from Deacon's British and
Foreign Advertising Agency, 7, Leadenhall Street, London, E.C. 3.

6846

METlLLIO Fdament Lamps.—Establiehed firms wanted to act

as diutr.buting agents in every county in Great Britain.

Firms appointed will be granted sole agency in their respective

counties. — Writ; Z. Y. 7.")1, care Deacons, 7, Leadenhall Street,

E.C. _ 1 2471^

SOLE London Agencies for electrical goole, required by experi-

enced representative.—Howard, 42 Braxter Park, Streatham,

S.W. 2499

TURN your spare time into ca^h. Organize local sales of a

speciality for power users.—A . 128. Junction Road, N. 2498

ARTICLES WANTED.
Advertisements E erted under this heading at la. 9d. per lin«.

A.C. and d.c. Motors (second-hand), any type, any condition,

wanted for prompt cash.—A. Learoyd & son, Bridge Works,

Heatherley Str»et. Clapton, N.E. 1775

ALEABOYD & SON, Bridge Works, Clapton, N.E.—Telephone :

• Dalston 2278; 'Telegrams: " Frangible, Lowclap, London,"
buys for promp* cash every descriptisn of second-hand Generatinif

Sets, Aooumulators, Motors, Transformers, old Arc Lamps, Meters,

Cable Scrap Metals, Metallic Drosses, &o., &c. Inquiries solioited.

Established over 60 years. 1776
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ARTICLES WANTED.—Continued.

D.G. Generator wanted, 350 kW, 440 volts, 340 r.p.m., S-phase,

50 cycles. State type, condition and price.—G04C, Elec-
trical Revxew, 4. Titide-ftte Hill. London.

PLATINUM Scrap wanted for cash ; the hiffhest market price

given. Call, or parcel by post, prompt cash by return.

—

L. St«rn, Rotunda Buildinpra, 5. Bold Street, Liverpool. 2241

T> EQUIRED, bridg^e-meffger, post office pattern, complete with
-lAi resistances.— 6128, Eleotrioai. Bevxew, 4, Ludgate Hill,

London.

WANTED, two Bets each 250 to 300-kW, 220 volts, d.c, with
Belliss or Browett engines. — Particulars and price to

Walker. 2, Oswald Street, Glasgow. 60ttfl

WANTED, Electrical Sets, all sizes, boilers, accnmulatori
dynamos, motors, ko. ; also scrap cable and metals.

Complete plants purchased.—Williams & Sons, 37, Queen Victoria

Street, London, E.G. 4. Telephones : 3938 City and 834 Hop. 8574

WANTED, good second-hand Alternator, 400 V, 2-phaae, 50

periods, about 40 to 60 kW ; either telt-driven or diieot-

coupled to steam or oil engine.—All particulars, stating lowest

price and where can be seen, to 2460, Eleotmoal Review,
4, Lndgate Hill, London.

WANTED. Semi-Diesel Oil Engine, 150 to 200 b.h.p,, direct-

coupled to 100-kW (approx.) generator, voltage 220/250.

—

Full particlulars to 6183, Eleotmoal Review, 4, Ludgate Hill,

London.

HOUSE Lighting Plant wanted. New or very good second-

hand. Petrol Paraffin Engine, Dynamo, Switchboard and
Battery, suitable for 130, 30watt, M.F. Lamps. Give full details,

price, &fi.—Box 6, Chamber of Commerce, Dublin. 2478

WANTED 0'5 and OS in., 1 in. V.I.R., or paper, cable.—Milne
and Phillips, 78, High Street, Birmingham. 2 479

WANTED, 2 or 3 Alternators for direct-coupling 400/600 kVA
;

3-phase, 50 periods, 333 or 375 r.p.m. ; voltage immaterial.

Full particulars and price.— 6198, Electrical Review, 4, Ludgate
Hill, London.

fj K TO 50 h.p. Semi-Diesel Vertical Engine, direct coupled to

^ tl 200 volt, 50 cycle, single phase generator, or would con-
sider separately.—Morse & Taylor, 124, Victoria Street, London,
S.W.I. 6208

MISCELLANEOUS.
Advartisementa are Inserted under this heading at Is. 9d. per line.

COMMUTATORS of all descriptions manufactured to your
special requirements, singly or in quantities. Worn com-

mutators rebuilt. Hard drawn copper segments. Quick deliveries,

low prices.—Watliff Co., 38, Webb's Road, Clapham Junction S.W. 1 1

.

6150

DIAGRAMS of Connections.—Send Is. 6d. for 12 difiEerent

diagrams of motors (a.c. and d.c), with starters and con-

trollers.—Cooper,'Lyndhur8t," Bellevue Grove, Middlesbrough. 1762

ELECTRIC Light for country houses. Manufacturers of dynamo
switch lioxes and batteries. Please communicate with selling

agents of 5 h.p. engine for farm work, &c.—Address " Electric,

'

Wm. Porteous & Co., Advertising Agents, Glasgow. 2496

ELECTRICAL Washing Machine wanted. State make, price

andparticulars.—6162, Eleotmoai, Review, 4, Ludgate HiU,
London.

LIBERAL commission paid by established London Electrical

Engineering Co., for introduction of business (installation

work), town or country.—Write in confidence, 2490, Electrical
Review, 4, Ludgate Hill, London.

PATTERNMAKING ;
good, accurate small work a speciality.

—

J. F. Templeman, 135, Portsdown Road, W. 9. 2485

T> EQUIRED for each county, smart man to start in business as
XV Electric Lamp Factor. Applicant must have £100 cash
available to cover stock to the market value of £200 or more.

Good profits. Grand business opportunity for applicants who know
they can sell electric lamps, Every support given by the advertiser,

an electric lamp manufacturer. Write giving fullest particulars

and when in a position to start.—6075, Electrical Review,
4, Ludgate Hill, London.

SHEET Metal Work wanted, any kind. Best workmanship at

moderate prices. Electrical heating and cooking apparatus
a speciality.—A. V., 26, Pindar Street, London, E.G. 2. 2435

WANTED, Generator, compd., 200 volt approx., 12-kW, moderate
speed, with slides and shunt regulator.—Full particulars

and price to T. H. Wathes & Co., Ltd., High Street, Leicester. 2452

WANTED, one Single-phase Motor, 100 volts, 83 cycles, 10 or

12h.p., with starter. — 6173, Eleotbioal Rkvikw, 4,

Ludgate Hill, London.

treu lu a given l\umBe.

Applications for Names
Where Advertiseiiienl.s are to be aii>v

at the ELECTRICAL REVIEW Office,

and Addresses of the Advertisers will be entirely disregarded,

and Letters giving incorrect Box Numbers will be destroyed.

THE WESTCO PUMP
Simple, Strong. Serviceable,

ONLY ONE

MOVING

PART.

WESTCO PUMPS are now
made In many sizes for
practlcallyall requirements:
thousandsare In dallyopera-
tion pumping all kinds o)

liquids In quantities of just

a few to thousands of gal-
lons an hour, at pressures
ranging up to 300 lbs.

NO VALVES.

NO BELTS.

NO GEARS.

Agents for tbe British Isles:—

FARNDONS POWER & GENERAL ELECTRICAL CO., LTD.,

32, Romford Road, STRATFORD, E. 15.
j Stratford 75B, I'elegrams :

' Farndeleo, Strat. London,
T.,.,i....»...(i'~>..':,~

I

ELECTRICITY (suPPL.) ACT, 1 819
With Notes by

W. S. KENNEDY, LL.B., of the Inner Temple,

BarrisIer-at-Law

{Author of " General Conditions in Engineering Contracts.*'")

LONDON :

THE ELECTRICAL REVIEW, LIMITED,
4, LUDGATE HILL, E.C 4.

Paper Covers, 1s. Post Free, 18. 2cl.

THE COAL CONSUMPTION OF

and

BONUSES FOR COAL SAVING.
ROBERT H. PARSONS,

M.Can.Soc.C.E., Assoc.M.lnst.C.E.

24 Pages. 5 Diagrams.

THE ELECTRICAL REVIEW, LTD.,

4, Ludgate Hill, London, E.C. 4. J
.^•^^•^^

Post free 2/2.

The "ELECTRICAL REVIEW"
LIST OF

ELECTRICITY liNDERTAKINeS
OF

Tbe United Kingdom, British Dominions and
Foreign Countries.

Giving:

—

Supply Authority, Chief Engineer,
Nature and Pressure of Supply and
Plant Capacity.

LONDON

:

The "ELECTRICAL REVIEW," Ld.,

4, LUDGATE HILL, E.C. 4.
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The ALL-BRITISH Material

for

All kinds of ELECTRICAL
FITTINGS and ACCESSORIES.

DO YOU
Manufacture or handle in any way

FITTINGS and ACCESSORIES for

Telephones,

Motor Cars,

Magneto Terminals,

Levers,

Button and Pear Pushes,

Collector Rings,

Switch Handles,

Plugs, Pegs, &c. ?

If so, you will find

ERINOID
the ideal material for all these articles, both on grounds of

economy and artistic appearance, and also because it is non-

inflammable and non-conductive. Made in rods, sheets or

tubes, it is unrivalled as a substitute for Amber, Buffalo Horn,
Coral, Ivory, Tortoiseshell, Turquoise, Ebonite, 6c.,

T YOU
believe disgruntled German competitors if they tell you they can

even equal Erinoid for quality, selection or delivery, as you will

be quickly convinced to the contrary if you will drop a line to

ERINOID, LTD.,
(Dep. E) Lightpill Mills,

STROUD, GLOS.
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Ideal fcrTmnsport

'^ij Rail and Sexx

ideai for all CUtruxtca

Ideal aurfccc for Paint,

Distemper

RESISTS
RUST

&«=*»•- *ja|;g'

*< .r*^

VENTOCX LTD.. 64. VICTORIA STREET, WESTMINSTER. S.W. 1.
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SINGLE PHASE AX.

OSCILLATING TYPE

FANS \,^jzi:2

AS BRACKET FAN.

AS DESK FAN.

CONVERTIBLE FOR
DESK and BRACKET USE.

AN ABSOLUTELY RELIABLE FAN

FOR

ALTERNATING CIRCUITS ONLY.
DETAILS IN OUR LIST 4I.F.

Each Oscillating Fan Motor is provided with a reliable oscillatiDg mechanism'
which consists of a double worm gear, crank disc and connecting rod. The steel worm and the

phosphor bronze gear are very substantial and are certain to give satisfactory results for many years.

They are located in a grease case which contains sufficient grease for several season's requirements. A
simple device is provided to throw the oscillalmg mechanism in and out of gear.

All Fans are provided with a 5-point switch and speed coil located in the base of the fan-

The speed coil is designed for a speed reduction of 35% to 40% with normal voltage at the motor

terminals.

Two ranges of oscillation may be secured by shifting the crank pin to the different holes

locdted in the crank disc. A change of direction of ofcillation may be made without adjusting any

part of the fan simply by turning it on the swivel stud.

Each fan is provided with swivel and trunnion, and can be converted to a bracket type

without the use of extra parts by loosening a cap screw and turning the fan motor body at a right angle

to the base. Thue is no tendency to jar loose when t'^.e thutr.b-screw is tightened.

SWEDISH
GENERAL
ELECTRIC UNITED

5, Chancery Lane, London, W.C. 2.

Manchester BraAch : Lloyd's Bank Buildinss.

Telephone : Oly 4358 Teltgrams :
" Aulmymro. Manchester."

Birmingham Branch : Daimler Home Paradise Street.

Telephone: Midland 52. Telegram!.- " .Aaloiynero. Birmingham."

Scottish Agent : J Hally Craig. 45. Hope St.. Glasgow.

Telephone : Central 793. Telegrams :
" Halcra. Glasgow."

Wales : Willy & WyatI, 5. Burt St.. Clarence Rd.. Cardiff.

Telephone ; Cardiff 232. Telegrams :
" Whilwj. Cardiff."

Ncwcastle-on-Tyne : E. Ansus Leybourne, Cathedral
Telephone

:

Buildings.
Central 3400. Telegrams: "Leybourne. Neutaslle-onTyne."

Nottingham : The Electrical Stores (Nottingham) Ltd.

35. 37. 39. South Sherwood Street, Nottingham.

Telephone: 3842. Telegrams: " Electrical Stores. Nottingham."

Bristol : J. H. Baldwin, Hughendon Road.
Weston-super-Mare,

BRANCHES AND AGENCIES THROUGHOUT THE WORLD.

|A|S

eIai
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MANUFACTURING SIMPLIFIED

by usin^ our Asbestos Woven

RESISTANCE NETS

SCIENTIFICALLY DESIGNED.
Suitable as Resistances or Heating and Drying

Elements for every technical purpose.

MADE TO SUIT CUSTOMERS' REQUIREMENTS.

Write for Leaflet E20IS, just published.

The Photector Co., Ltd.,
Central Hall, SOUTHALL.

Pendant Pear Switches
One and Two Way. Pat. U.S.A. & British Isles.

A Quiclt make and break switch on an entirely new
and original method, viz., Cam "action. Unbreak-
able and simplicity are its two chief points. Supplied

in Walnut and White Enamel.

Also manufacturers of a new and improved Electric
Candle Fitting with the following advantages :

—

Upright, Rigid, for use with either S.B.C. or Screw
Capped Lamps. Supplied with Opal tubes up to 43".

Enquirie* Solicited. Inventors and Sole Manufacturers,

HEADS ELECTRICAL LTD.,
(Only Address) 165, WARDOUR ST.. LONDON, W.l.

X-RAY AND ELECTRO-

MEDICAL STORES.

THE

MEDICAL SUPPLY ASSOCIATION
LIMITED,

167-185, GRAY'S INN RD., LONDON, W.C. 1,

have acquired the whole of the surplus
X-Ray and Electro-Medical Stores of the

WAR OFFICE
af an estimated value of £100,000,

They are therefore able to ofTer apparatus by the
best makers at a fraction of current prices. The
apparatus has been re-conditioned, and is therefore

guaranteed to be in

PERFECT WORKING ORDER.
Tho Stocks compriso i

Complete X-Ray Installations, with £ s. d.

Accessories ... ... from 115
Diathermy Apparatus ... „ 35
Galvanic and Faradic Switchboards

on Marble Panels ... from 16 10
Wheatstone Illuminated Stereoscopes 7 10
Induction Coils for X-Rays, &c. ... 28
Negative Viewing Boxes ... ... 15
Radiographic Couches ... ... 38
Amperemeters, Milliamperemeters,

and Voltmeters ... from 2 5
Whole Body Light Bath Cabinets „ 40
Electro-Mage ets for Surgical

Purposes .• .•
,, 8

In'.ensifying Screens for Radio-
graphy „ 10

Intensifying Screen Cassettes ,, 10
Mercury Interrupters ...

,, 5
&c., &c.

ffOrc.-RE-GONDITIONED AND IN PERFECT WORKING ORDER.

SEND FOR
Catalogue No. 1.

SURPLUS
Now Ready.

Export Orders will receive immediate attention

and dispatch.

In those countries where this class of goods is

subject to Importation Tax a very considerable

saving can be effected by ordering these stores.

An UNPRECEDENTED OPPORTUNITY
for Hospitals, Doctors, Nursing Institutes,

Sanatoria, Technical Colleges, Industrial
Laboratories, &c., &c.

Applications for apparatus should be marked
" Surplus," and addressed to

—

MEDICAL SUPPLY ASSOCIATION, Ltd.

(Electrical Department),

167-185, Gray's Inn Road,

London, W.C. 1,

stating apparatus required, voltage of your electrical

supply, and whether constant or alternating current

is available.

A detailed specification and estimate will be sent

you by return.
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DISPLAYED ADVERTISEMENTS.
ADVERTISERS will ploase note that

NEW COPY & ALTERATIONS
to existing Advertisements (with Blocks)

should reach here not later than

The "ELECTRICAL REVIEW" Is the reoofnlsed Medhim of the Electrical Irade>,ar)d has

BY FAR THE LARGEST CIRCULATION
or any Electrical Industrial Ptper in Great Britain.

OFFICIAL NOTICES.
Latest Time for receiving, 5 p.m. Wednesday.

AdvertisemeDta are inserted under this heading at 10b. per inch.

COMMONWEALTH OF AUSTRALIA.
Postmaster-General's Depaetmint.

TENDERS are invited up to Joly Uth. 1921, for th« supply
and delivery to the PostmMter-GenerarB Deparknent, State

of Tasmania, of Switchboard Material generally, at per

Schedule T 317.

Specifications, tender forms. Ac, can be obtained at the

Office of the High Commissioner for Australia, Room E 5.

Australia House. Strand. W.O. 2. 6976

GEORGE H. WISE,
Poitmatter-Gtneral.

COPPER WIR E DRAWING PLANT.
ADVERTISERS require quotations for Copper Wire drawing
plant, including Annealing, and to be suitable for drawing
from No. 17's to finest sizes. Or would consider the purchase
of an existing up-to-date plant.

Reply to 6172. Electrical Review, 4. Ludgate Hill, London.
E.G."4.

ALDERSHOT URBAN^DISTRIGT COUNCIL

Electricity Department.

THE above Council invite Tenders for the following male-
rials :

—
A."—Extra High Tension Truck Type SwitchSection

Gear.
Section
Section

B."—Low Tension d.c. Board.
C."—Rotary Converters and Starting Gear.

Full particulars and specification may be obtained on ap-

plication to Mr. F. Garside. Electricity Works. Laburnam
Road, Aldershot.
Tenders, sealed and suitably endorsed, are to be sent 1o

the Clerk to the Council. D. Llewellyn Gbifpiths. -Esq.,

Municipal Buildings, Grosvenor Road, Aldershot, not later

than Tuesday, June 5th, next. 616-5

RHYL URBAN DISTRICT COUNCIL.
THE above are prepared to receive Tenders for supplying and
laying complete ;

—
I.IXX) yards or thereabouts of ..3 bv .3 by .1.5 Low Tension

Cable.
One .5- way Feeder Pillar for above.

Switchboard Panel and Gear for above.

Full particulars may be had and forms of tender obtained
on application to the Engineer. Electricity Works. Rhyl.

Sealed Tenders, endnrped " Feeder." must be sent to tin-

undersigned not later than Saturday, July 9th next.
'llie. Council do

or anv Tender

Council Offices.

Clwvd Street.

not bind themselves to accept the lowest

T. AMOS JONES.
C\erT< to the Coundl

LONDON COUNTY COUNCIL.

TENDERS are invited for the supply and laying of h.t.

Electric Cables, &c.

The Specification, form of tender, and general conditions
may be obtained from the Clerk of the Council, County Hall,

Spring Gardens. S.W. 1. on payment of a deposit of £2 to

the Cashier of the Council, which amount will be refunded
:
on receipt of a hnna-fide tender.
Tenders should be addres.sed to the Clerk of the Council,

and delivered to the County Hall. Spring Gardens, S.W. 1,

not later than four p.m. on Monday, July 11th. 1921. Any
tender received after that time will not be considered.
The Oounoil doM not bind itself to accept the lowest or

any teader.

.TAMES BIRD.
CUrk of the Tj^ntlon County Ccmnnil.

NOTICES RELATING TO PATENTS.

Latest Time for receiving, B p.m. Wednesday.

PA.li-NTS, "I HADli MAKKa 6c DESIGNS

LEWIS Wmi. GOOLD, A.I.MECH.E.

lltarl'T'l PilUiil .^ (;.'"'. ronMitlrtnn r.i'Oixirr. EftfUfd U.fi.A.J'aUMi AUtnvey.

Autiimnbile and Electrical Dep.: ROWLAND L. GOOLD.
AsxiciaU o li.e I,„'U,illo.< of JulnmM r-Kiif<i,rr,, Am<clal, Ijitl. K.K.. C.P.A., F.CJ!.

Til ii'"vn :
" liif^orUH-ti." II hnm. T'-leplwiu- : CmtrnlSTOO.

John E. Raworth & Moss,
Chartered Patent Acents.

r WIGGINS & SONS.
Telephone: Avenue 2248

MIPAHVH ^w ^^wk '"'^' ^^""^

102, 10s A I04, Minopl*., ^ONOON. E i

FOR INSULATION.

HOOPER'S
Telegraph & India-Rubber Works, Ld.

5, Drapers Gdns.. London, e.g. 2.

{Established I860.)
MILLWALL DOCKS,
LONDON, E.14.

PURE TAPE
AND STRIP,

&c., &c.,

HOOPER'S Vulcanised India-Rubber
Cables for Electrical Work main-
tain the highest quality, and their

durability has been proved.

Telegrams: LINEAR, Londo Telephone : Londi>tt i/tfaii 401

There are over 40,000,000 consumers

in the Dutch Colonial Market

Buyers for this and for all the

Northern European Markets

will visit

HOLLANDS FIFTH

INDUSTRIES FAIR
(International) UTRECHT, 6-16, SEPTEMBER, 1921

Can you afford to let your foreign

Competitors have it all their own way ?

There are still a few good Stalls available.

Write now and secure space from

—

The Exhibitions' Section,

THE FEDERATION OF BRITISH INDUSTRIES,

(,So1e RepreienlaHvea of the Fair for the United Kingdom)

39, ST. JAMES'S STREET, LONDON, S.W. 1.
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CHECK YOUR BUYING

rmlapone
Phone
London. 33. King S-^ (bventGarden

LONDON, W.C. 2.

Recent 615.

Gerrard665Z
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Western-Electric

Central Battery Inter-phones

I
HERE is an increasing demand for intercommunicating telephone

•* service, a demand fostered and met by the Western Electric Co.,

who have now upon the market a complete line of intercommunicating tele-

phone equipments.

The exceptional experience and manufacturing facilities of the Western

Electric Co., which for the past 40 years has held undisputed title

as the largest and foremost manufacturers of telephonic apparatus, have

made it possible to produce intercommunicating telephone equipments

which satisfactorily meet the requirements of every kind of service.

:^jlSfe.iJ

COMPANY, LIMITED.

WORKS: NORTH WOOLWICH, LONDON, E.
And t BIRMINGHAM, CARDIFF, GLASGOW, LEEDS, MANCHESTER and NEWCASTLE.
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A MASTERPIECE
in the art of Motor Manufacture-

TD.,E. BROOK, L
Empress Works, HUDDERSFIELD.

Telephones': 1629 and 1630. Wires. "Phase' Huddersfield.

Branches

:

London : ll, Queen Victoria Street, E.G. 4. Leeds : 49, Basinghall Street.Telegrams
:

Ph.seb.oo. Phone. London." TeL : 4468 Cil,. Tel. No. : 23396.6 Wires :
- Phase, Leeds."

Manchester : 54, Corporation Street.
Tel. No.: 6264 Cen
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BATTERY CHARGING BOARDS
PRICES REDUCED.

-ii-
QUALITY MAINTAINED,

DELIVERY FROM STOCK.

• • •

Standard Boards from £15,
subject.

Special Boards to customers'

requirements despatched in

five to ten days.

ROBINSON & HANDS ELECTBICAL CO.. LTD.,
SWITCHBOARD MANUFACTURERS,

54 & 56, Barwick Street, BIRMINGHAM, i""-"^:Telaphone

;

B2tS-7 Cwitral. Rewind. B'ham. L

BLACKLEY TAPE
TRADE MARK.

THE PIONEER
INSULATING

AND PREMIER
TAPE.

Used by most
Government Departments,

Municipalities,

Railway Companies,

and Leading Contractors.

The only Durable and
Reliable Adhesive Tape
for all climates.

Retains its Adhesive
Properties for many years
under any condition.

PRICES ABE NOW GREATLY REDUCED.
LARGE QUANTITIES IN STOCK.

CONNOLLY'S /DLACKLEY
INSULATED WIRE & CABLE (B

i

MAKERS. LTD

BLACKLEY,
MANCHESTER.

Telephone : 640, Clieetham Hill. Telegrams : Connollys, Bliokley. \
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ATLAS
IMPULSE STEAM TURBINES

Sizes up to 10,000 KW.

ATLAS Co Ld
Copenhagen.

FOR FULL PARTICULARS APPLY ;—

E. W. DOREY,
NORWICH HOUSE,

Southampton Street,

High Holborn, W.C. 1.

MUSEUM 1157.

Tele

• ATLATURCOY.
WESTCENT. LONDON.

INSULATING MATERIALS

PRE55PAN

AlilANlTE

PRESSPAN & INSULATING MATERIAL WORKS 7.1 ELECTRICAL BRANCH

FORMERLY

(SWITZERLAND) H. WEIDMANN LTD.
"'^

(SWITZERLAND)



rep «L6(iTRl(iAi «fcVlK» siiPPLClBKN't [June 24 \m.

THE WESTMINSTER ENGINEERING CO., LTD..

Victoria Road, Willesden Junction, N.W. 10.

Box Type Carbon Brush Holder
As supplied to Lighting and
Powir Companies for Com-

mutators and Slip Rings.

Spring entirely enclosed.

Minimum circumferential

space occiipitd.

Pressure in direct line

immediately over centre

of brush.

Substantially made and
no screws or parts that

oan get loose.

Easy adju'tnient when
running if necessary.

Over 20,000 supplied.

Can be made to suit any Machine

Recommended for Turbo Dynamos.

Trifphonei: VIM WILLESDEN,
Ttl-aram>:

REOENCY, PHONE, LONDON."

SEND FOR OUR MONTHLY LIST.
Lowest Trade Prices. Immediate Deliveries.

Southern Electric Co., Ltd. ''1'.^"^;^^';!^'

ELECTRICAL SLATES
PLAIN OR ENAMELLED.

Telephoae : CITY 9606.

LESLIE DIXON & CO.(Dept. E), 91, Quesn Victoria Street, LONDON, E.G. 4.

GOVERNORS.
WILSON HARTNELL & Co., Ltd.,

11. NEW STATION STREET. UEEDS.

The Croft Granite, Brick & Concrete Co., Ltd.,

CROFT, near LEICESTER.

CROFT ADAMANT CELLWORK FOR E.H.T. EQUIPMENT.

liW^oooi
STOGB

The ElectricHeatl^^g Co „„ AND
cRoypoN PROGRESS.

"HOBSIL" INSULATINe BRICKS
Qlve Highest Efficiency for

ELECTRIC FURNACES, OVENS, &c.,&c.
HOBDELL, WAY & CO., m.,'^''' u^x:ri.':°T^T-

^

'

"piNDINGS AND CASES.—Subscribers of the Eleotricai RKViEwand others
*-' can have their half-yearly numbers bound handsomely in Black Cloth at
the rate of 7/- per Volume, including Index. Cases for binding are also
supplied at 4/6 each, post free 4/H. Indices 6d. each, post free 7d.

REPAIRS. REPAIRS. REPAIRS.
Send as your repairs. W^

D C , and Fa
repair all kinds o( Motors,' A.C. and

, etc., of all ddcriptions.

Satisfaction guaranteed. Olve us a Trial.

NEEDH4M S BRiTTAIN, 11, Kitson'sSq.,Wortley, Leeds.

FtlGMT A.T THE FRONT.
The "AbAPTABLE'" Earthing and Bonding CUp.

Absolutely the only Clip on the market that

will lit any size Conduit, Cable, or Pipe.

HANN & INGLE, 13, Albert Place,

Bridge Street, Manchester. lOr ynur suppi

HEAVY COPPER EARTHING CUPS
Strong and Substantial.

•^ X*"^ SIZES-l" to 3' -m

LIGHT, STRONG, FOLDIMG
"ITILITI" HOUSE STEPS,

with Shelf for Tools.

S 6 7 8 steps.

19/-, 21/-, 24/-, 27/-, rail paid.

PARSONS GREEN, LONDON, S.W.6.

^13"'I!e'pV".'«

BEST QUALITY Fuseboards
Immediate delivery of 3 to 24-way
double-pole {also on slate bases).

F. RYMAN,
116, Livery Street, BIRMINGHAM.

T3INDINGS AND CASES.—Subscribers of theELECTKi<?AL Review and others
|*-^ can have their half-yearly numbers bound handsomely in Black Cloth at I

the rate of 7/- per Volume, including Index. Cases for binding are also '

supplied at i{d each, post free 4/11. Indices 6d. each, post free 7d.
|

EBONITE INSULATORS
for Electricity or Heat.

BARRETT & ELERS, Ltd.,
WALLIS ROAD, HACKNEY WICK, E. 9.

Delivery from

STOCK,

t-v*-

c-t
0^

fit-V
.vs

PUSHES. INDICATORS,
LECLANCHE CELLS,

BELL WIRES, DRY CELLS, &c.

ELECTRICAL ACCESSORIES,
LAMPS, &c.

Send for NETT MONTHLY LIST.

SIMPSON, BAKER & Co.,
Cardiff Depot: 4, St. Augustine's Place,

i9a, P.ute Terrace. BRISTOL.

WINDING. GENERATORS, TRANSFORMERS, CONTROL GEAR,

¥^ A VWXn 'DUnUC
fractional H.P. motor REPAIRS A SPECIALITY.

P^|[^j5^ na^} FIRST-CLASS WORKMANSHIP & SUPERVISION at REASONABLE COST.

-DESIGNING.
AIREDALE ELECTRICAL & MFG. CO., LTD.,

153, KC'VJt.N st're:e:i'. :^o'wz.,ii«g.
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THE

LEXSI
ELECTRIC IRON
IS PRICED COMPLETE
READYTO HANDOVER
: : THE COUNTER. : :

THE PRICE INCLUDES
THE STAND, 3 YARDS
OF FLEXIBLE CORD,
B.C. LAMPHOLDER
ADAPTOR. BOXED
READY TO HAND
OVER THE COUNTER.
WRITE FOR PARTICULARS.

4 LBS. 25/- SUBJECT.

6 LBS. 27Is SUBIECT.

NO EXTRAS

TD.SIMPLEX CONDUITS II

HEAD OFFICE AND WORKS :

GARRISON LANE, BIRMINGHAM.
LONDON: - - 1 13-117, Charing Cross Road, W.C

16 Corporation St.

72a Waterloo St.

61 High Bridge
10-11 Denmark SI.

96. Whitechapel
Maypole Yard

Long Row

Dublin 6S Dame St.

Belfast 48 Upper Arthur S«.

Birmingham 41 Chsrch St.

Leeds 6 While Horse St.

Swansea 5 College St.

Cardife Westgale St.

Sheffield 281-3 Attercliffe Com
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The Year is

on the Wane!

MODEL H is the latest product of

eleven years' Lalley Lighting of tens
of thousands of homes. Complete with
Storage Battery, Water Tank and
Switchboard ready to install. It costs
only

RETAIL £170 PRICE.

I E D I AT E OE LI VERY.

Already the days are growing

shorter and in a few weeks we
shall all be telHng each other how
"the evenings are drawing in."

Tell your customers now what a

boon Lalley Light will be to them
in those longer and chillier evenings

when the need for brightness and
comfort in the home is most felt.

There's an economy point there,

too. It is the folks with the ill-lit

homeswho spend the most on fires.

Simply because a fire
'

' looks cheer-

ful." LalleyLightmakes a cheerful

home at very little cost, to say noth-

ing of all the labour that it saves.

If you are not already a Lalley

Agent, get in touch with us at once.

BRIEF SPECIFICATION. — Single-
cylinder, water-cooled, 2A-H.P., two-
stroke engine, to run oii petrol or
benzol. No valves, springs, camshaft
or timing gear. Speed controlled by
centrifugal governor. Ball hearings.
Compound-wound generator. 30-32 volts

output, 1250 watts. 60 ampere-hour
battery continuouB rating or 115 inter-

mittent. Equipment suitable for both
light and power. Complete plant
occupies a floor space of only four feet

square. No disturbing noise or vibration.

means more

and better

business.

STUDEBAKER, Ltd
iUghting Plant Dcpl.).

117-123, GREAT PORTLAND
STREET. LONDON, W. 1.

Telegrams: "Studei

Telephone

:

London."

Langham 1210 (4 lines).
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1

PRICES RECENTLY REDUCED

To Be 'exactly
rijjh*'you must
Have

Precise measuring in^ruments and
accurate tools are of little value without
good lighting. For absolute exacflitude

you mu^ have the kind of light which
enables the draughtsman, designer,

engineer or operative to see with perfecfl

ease and clarity and to check his

mechanical aids. A micrometer
gauge is useless to a blind man.

Mazda lamps will give

you the right light for

every indu^rial, com-
mercial or scientific

purpose. ' The colour

quality of Mazda light

is akin to that of day-
light. Its great bril-

liance and efficiency

permit it to be used in

quantities hitherto con-

sidered impracfticable.

In short, Mazda lamps, because they

provide the be^ and mo^ economical
sub^itute for sunlight, are a night-time

necessity wherever visual, manual or

mechanical accuracy is desired.

Lighting advice free

T/ie BRITISH THOMSON-HOUSTON Co Ltd
MAZDA HOUSE. 77 UPPER THAMES ST.,

Works: Rugby. Willesden. Coventry
Branches in all large towni

lONDON, EC. 4

nd Birmingham

1495

Mazda House is the Home of

Reliable Wiring Accessories.

Send us your enquiries for every-

thing electrical you require.

"11

We are Specialists in Cood
Lighting. We design and make
Scientific Lighting Appliances

and Fittings as well as the Lamp*.

Lighting Advice and Plans on

request

'<Jil0^'
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Do you install unprotected motors ?

—fuse a small

REPULSION START— INDUCTION

SINGLE-PHASE MOTOR
(I/IO to 14 H.P.)

SO as to protect

it when carrying"

full load—and

that fuse will

usually be of

ample capacity

to enable it to

successfully start

full load.

Manufactured only by

CENTURY ELECTRIC COMPANY,
19th Pine to Olive Streets, Sl Louis, Mo., U.S.A.

A STOCK OF "CENTURY" MOTORS IS CARRIED IN LONDON BY-

The Sole British Anents-

SWEDISH ^l^'c^t^rI^ limited
5, CHANCERY LANE, W.C. 2.

Sales Manager : R. A. MARl'LES.
Telegrams: " Autosyncro, Fleet, London." Telephone: Holbom 1703.

Built UP to Sound
Engineering Stan-
dards, not DOWN
to a Popular Price—
thatishowLOWKE-
HORNSBY SETS
impress experts.

NEW ALBION No. IK LIGHTING PLANT.
Suitable for installations of 80, 30 c p. Half-watt Lamps,
4J-H,p. " Hornsby " Petrol/ ParafiSn Magneto; Engine.
Shunt-wound Interpole Generator, Standard Switchboard,
50-volt Storage Battery, capacity 140ampere hour.
LOWKE HORNSBY SETS.—The Engine Unit of these

Lighting Sets needs no introduction. The remainder of

the set is built up to the same high standard of efficiency

and reliability.

LOWKE SWITCHBOARDS, made in oar own
works, are substantial, free frtm complication!, and
fitted with higb-clasi Instmmeots.
LOWKE BATTERIES of ample capacity are wnt
oat fully charged (sealed tops), ready for immediate ase,

or open top Batteries can be supplied if required.

READY for DELIVERY : Bclt-driotr, Stl, tuUabU ftt

20, 40, 80 & 160'Lampa, and Dirtcl-coupUd Seti I & I kv-
Write for Folders and Prices.
Estimates supplied for Wiring.

LOWKE & SONS, Central Wks., Northampton.

THE Fuller MOTOR-

round running in all difficult situations.

^Unsurpassed in quality and efficiency.

Looks the reliable machine it is known to be.

Leaves most rivals in the next street.

E:

R
ixclusively used by all the best judges

reliable in design, construction and performance.

KEEN PRICES. / STOCK DELIVERIES.

The FULLER ELECTRICAL & MANUFACTURING Co.,

5, Chancery Lane, LONDON, W.C. 2.

Make a note of our New 'Phone No. : HOLBORN 6084-5. - Fuiunl.tli::;"i:.nd.n.-
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WALSALL CONDUITS AND FITTINGS
MANUFACTURED BY THE

Walsall Hardware Manufacturing Co., Ltd.,

HATHERTON WORKS, ABLEWELL STREET,

WALSALL.

.«, .<JV.\^

WALSALL GRID MDLTIPLE SWITCH FITTINGS.

SUPPLIED in Iron Boxes from ONE up to TWENTY Switchways.

Unequalled for Strength, Quality and Real Efficiency.

SWITCHES firmly mounted upon STOUT iron GRIDS.
JUST remove the TWO Base Screws and the Grid, with

Switches attached, may be LIFTED CLEAR for wiring.

NOTE ample space for spare iCable under Grid.

IMPOSSIBLE for Cable to foul the Switches.

NOTE method of fixing Crabtree Quick Make and Break

Switches, thus ensuring PERFECT rigidity and the

EARTHING of every switch direct to the iron box.

SUPPLIED with Iron Covers to fit exactly or overlap

Look for the metal cover of any desired finish.

Mark of Quality—
" W. H. M. CO.," ALL PARTS INTERCHANGEABLE.

WALSALL.

LONDON STORES.
The Walsall Hardware Mfg. Co., Ltd.,

Addison Bdge., Kensington Rd., W.14.

MANCHESTER STORES.
The Walsall Hardware Mfg. Co., Ltd.,

Carr Street, Blackfrlars Street.

LIVERPOOL STORES
The Walsall Hardware Mfg. Co., Ltd.

29, Harrington Street.

SOUTH COAST

:

Mr. W. B. Maxfleld,
' Golttyn," Parkstone Avenue, Parkstone, Dorset.

BIRMINGHAM:
Mr. D. G. Brooks, A.I.E.E.

79, Lincoln's Inn, Corporation Street.

STOCKED BY ALL THE LEADING WHOLESALE HOUSES
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to order ELECTRIC FANS.
Don't wait until we are in the middle of a heat

wave. The man who will sell fans when the

hot weather comes is the man who answers

telephone enquiries with a promise of delivery

at once; the man who can say

EDISWAN
ELECTRIC FANS
are here, ready for immediate use.

Made in all types—Table, Bracket, Ship, Train,

Ceiling, Port-hole and Exhaust.

We are supporting you with Press and Poster ad-

vertising and will gladly supply you with attractive

literature overprinting with \four name and address.

The Edison Swan Electric Co., Ltd.,

PONDERS END, MIDDLESEX.
n. Enfield." Code: '• Western Union."

Telephone : 320 Enheld (6 Lines).

Tclesrsns and Cables :
" Edis

•A.B.C." (5ih Edition).

123-125, Queen Victoria St.. E.C.4. S 71, Victoria St., S.W.I.

Branches:
Aberdeen, Brishlon. Briitol. Belfast. Bii^insham, Cardiff, Cork.
Dublin, Dundee. Edioburgb, Glasgow. Hull. Leeds. Leicester. Liverpool.
MancheBter, MiddleBbrough, Newcastle-upon-Tyne, Nottingham

Southampton, Sheffield, Swansea.
AUSTRALIA: Melbourne. Sydney, Bri.bane, Etc.'
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FUEL OIL ™. COAL
WE SPECIALISE IN STORAGE TANKS FOR FUEL OIL INSTALLATIONS.

Photo-raph showin- Fuei Oil Installation for u [l>i[ t iticn try B^ ilei at

Messrs. John Spencer & Sons, Ltd. Newburn Stee'works, Newcast!e-on-Tyne.

THE WHESSOE FOUNDRY & ENGINEERING CO., LTD.

14/o//(S DARLINGTON. London Office : 106, CANNON STREET, E.C. 4.

ELECTRIC MOTORS
AND

DYNAMOS.

BOOTHROYD
H. T. BOOTHROYD, Ltd.,
Bootle,- -Liverpool.

TELEPHONE : 420 BOOTLE.
GRAMS: "COMMUTATOR. LIVERPOOU."
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James Macintyre & Co., Ltd.,
Manufacturers of

PORCELAI N

INSULATORS
OF EVERY DESCRIPTION.

Washington Works,
BURSLEM.

H ERE is an Electric Washer that you
can sell easily because it is so good. '

Its up-to-the-last-minute construction

sets a new standard of satisfaction

and helpfulness for the housewife.

No other washer is so mechanically and
practically right—compact in design,

with few parts to get out of order and
no moving part exposed.

No fabric is too heavy for the Rotapex to tackle

and none too light. It washes them all— clean.

Attachable to any lighting circuit, its power

consumption is low.

Write for further particulars.

Duncan Watson & Co.
61, 62, Berners Street,

London, W. 1

.

^oTAPEX
'7//y/r/ZfD" ELECTRIC WASHER

SAL AMMONIAC.
Powder & Crystals—98-100% metal free.

13, MOSLEY STREET,
NEWCASTLE-ON-TYNE.
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and embrace

BOILERS,
CLOSETS
GRILLERS, etc.

CARRON
ELECTRIC COOKING

APPLIANCES
are accepted as the type par excellence

STEAMING OVENS. WATER
RANGES, COOKERS, HOT
and CARVING TABLES,

gri Used in the leading INFIRMARIES, ASYLUIVIS,

TH schools, workhouses, hotels, RESTAU-
RANTS. HYDROPATHICS, CLUBS. MANSIONS,
STEAMSHIPS. INDUSTRLXL CANTEENS, &c., and

adopted by H.M. GOVERNMENT.

^TT A complete assortment of Carron Electrical
^-li-* Cooking and Heating Appliances on view at the

Company's Berners Street Showrooms, where full

p:irticulars can be obtained.

Electric Cooking appliance Pamphlet, No. 24 G, Post

Free on request.

OlRRON COMP/INy

ELECTRICALLY HEATED BAKER'S OVEN, con-
structed of mild steel plate, with two baking compartments. Heating
elements filled in top and bottom, independently controlled by rotary
indicating switches. Each Oven has inspection window at front and light

at back, fitted with pyrometer, steam jet, and brick bottom. .Ml complete
with switches, fuses, and pilot lamps to each circuit, and prepared for fixing

lo fioor. Made in sizes to suit requirements.

Woiks:

CARRON, Stiklingshirb.

Branch Worke :

Phoenix Foundry, Sheffield.

Showrooms: LONDON—(City) 15, Upper Thames Street, E.C.4 ; (West End) 60, Berners Street, Oxford Street, W.l ;' LIVERPOOL—22-30, Redcross Street;
GLASGOW—126, Buchanan Street; EDINBURGH—114, George Street; BRISTOL—6, Victoria Street; BIRMINGHAM—218-2S2, Corporition Street'.

OFFICES: MANCHESTER—14, Ridgetield : NEWCASTLE-ON-TYNE—IB, Prudhoe Street; and LEED3— 15, Park Row.

WATER POWER
Complete Hydro-

Electric Plants,

Water Turbines,

Pelton Wheels, Oil

Pressure Governors

and Pipe Lines.

VESTICAL SHAFT TURBIN

\uaTEa Povx/EB EncinEEas ano comnacrons

14 BRIDE LariE. LOPiDOri. E.C.4.
rW«#ioM: CmL 1814. Ttlcgramt : " Hamahrila, Fleet, Lend.'
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TGRANIC
M ELECTRIC

AUTOMATIC
CONTROL

FOR

PUMPS & COMPRESSORS.

Insist on having your pumping or

compressor plant automatic.

The efficient method is by using

"Igranic " automatic control gear.

ENSURES CONSTANT DAY AND NIGHT SERVICE.

NO WASTEFUL CURRENT CONSUMPTION BY IDLE RUNNING.

STARTING AND STOPPING AT PREDETERMINED LIMITS.

k

No. 450-47.— Diaphragm Type Pressure No. 450-31.—Enclosed Type Single

Regulalor (or Compressor Control. Pole Float Switch for Pump Control.

*' Igranic" Automatic Control for Pumps and Compressors

is available for either Alternating Current or Direct Current

and for large or small equipments.

Write to us for Descriptive Pamphlets :

No no.— Self Starter. Adjustable

finger contacts cut out (he starliog

resistance section by section.

iGRanic
ELECTRIC CO., LTD.,

147, Queen Victoria Street, LONDON.
Works: BEDFORD.

BRANCHES : -GLASGOW: 50. WelUngton Street. MANCHESTER; 30. Cross Street.

BRADFORD ; 18. Woodview Terrace. Manningham. BIRMINGHAM : 73 & 7 4. Exchange BIdgs.

MELBOURNE: 499 501. Bourke Street. SYDNEY: 1 1 5. Clarence Strotl-

JOHANNESBURG: Brown's Buildings. Loveday Street. P.O. Box 1159.
DURBAN : Mutual BuUdings, Smith Street. P.O. Box 352.

I
%SEVICE|^

PvlnMd b; Wh. Cave, Litb., 147-lH, St. 8«ar«B Hill, B.C. 1, sad pabUibad b; the Kleoiwcal Sivibw, Li«„ i, Ladfmt* Hill, London, B.0,4.
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Middlesbrough.—Tempobart Price iNCREiSE.—The
Cleveland and Durham County Electric Power Co. haa asked the
Middlesbrough Corporation to agree to an additional charge of Jd.

per unit on a proportion of the units supplied, to cover the cost of

oil firing during the present coal shortage. This has been agreed
to, and the charge will be increased to consumers by a corres-

ponding amount on the expiration of the present quarter.

New Zealand,—Thames Valley.—Paeroa is the first

town in New Zealand to obtain electric light through the opera-
tion of the Electric Power Boards Act of 1918. The power
is derived from Horahora, the controlling body being the Thames
Valley Electric Power Board. This Board was gazetted in February,
1920, and, as a preliminary, it was decided to obtain power to borrow
£200,000 for reticulating the district. The consulting engineers
to the Board realised that the cost of reticulation would greatly
exceed this sum. They considered it might be in the neighbour-
hood of £500,000, but they were not prepared to give definite

figures until a thorough investigation of the district had been
carried out. This investigation has now been made, and the
engineers estimate the total cost of the scheme at £514,000,
exclusive of interest during construction. They consider the work
can be completed in from five to six years. The annual revenue is

estimated at £93,000, and total annual expenditure at £88,000.
These figures are based on a canvass of the district carried out in

April and May. 1920. The maximum demand will be in the
neighbourhood of 3,000 kW.

—

Auckhind Weelilij Kews.
Progress of Works. — The Aiicldmul Weekly X'ewx says

that the Lake Coleridge station, which supplies Chriatchurch
and Canterbury, is being extended as rapidly as possible

by the diversion of additional water and an increase of plant.

It is hoped shortly to be able to meet the demand, and also

to supply the power demanded by South Canterbury. To supply
Dunedin s.OOO h.p. is being developed at Waipori, and arrange-
ments have been made to double this output. It has been considered

inadvisable to proceed with works on Lake Hawea and Wanaka for the
present. Another Southland project is the development of power
at Monowai ; owing to financial stringency the Government has
had to assist this scheme with a guarantee.

Oldham.— Inferior Coal.— For the fjast fortniglit

the cost of coal per unit sold by the Corporation electricity

works has been r77d, a? compired with 0'70d. for the corres-

ponding period of last year, the difference being largely due to the
very poor quality of coal now being supplied.

Preston.—Purchase of Undertaking.—Durinpf the

hearing, in London, of an application by the National Electric

Supply Co., Ltd., for sanction to a scheme of distributing profits

and assets between the various classes of shareholders, in conse-

quence of the sale of the Preston undertaking to the Corporation,

it was stated that the price of purchase was £266,000, £61,000 of

which would be paid in cash and £205,000 in mortgage bonds
secured on the rates.

Rathmlnes (DnbHp).—Strike Ended.—The electricity

supply service has been resumed, on the settlement of the municipal
employes' five weeks' strike on a wage issue.

Shanghai.—Year's Working.—The annual report of

the engineer-in-chief and manager of the municipal electricity

department for the year ended December 3l8t, 1920, has just come
to hand. It is interesting to recall the fact that the lay-out and
design of the power and sub-stations, distribution system, and in

fact everything connected with the undertaking, is planned in the
department's offices at Shanghai, and that the selection of tenders

by the Electricity Committee is made solely upon the recommenda-
tion of Mr. T. H. U. Aldridge, M.I.E.E., &3. ; the European staff

numbers 105, and the Chinese 2,207. Financially, the year's busi-

ness has resulted, after providing for interest ('TIS. 464 306), and
depreciation (Tls. 575,816), in a net profit of Tls. 781,916, which
will be appropriated as follows :—Contribution to the municipal
general funds, Tls. 630,000 ; transfer to general reserve, Tls. 72,800

;

transfer to contribution to general funds (equalisation account),

Tls. 78,200, the balance (Tls. 916) being carried forward. The gross

profit on the revenue account is Tls. 1,290,121, which represents

lO'Sl per cent, on the undertaking's capital outlay, and the estimated
net profit for 1921 is Tls. 1,029,816. It is regrettable that after

having taken steps to procure additional generating plant to meet
the increasing demand, the delayed delivery by many months of
the 42-in. circulating water-pipes should have prevented the use of

the first of the two new 18,000-kW turbines. The operative plant
capacity of the generating stations on December 3l8t, 1920, was
the same as at the end of 1919, viz.. Riverside station, 33,000 kW,
andFearon Road station 5,600 kW. A 10,000-kW turbo-generator,
built by Messrs. C. A. Parsons k Co.. was put into service in April
in the Riverside station, and would normally have increased the
plant capacity, but in March the No. 3 5,000-kW A.E.G. machine
broke down, and the other machine (Xo. 4) of the same make and
size failed in April. The first was repaired and in service again in

July, but broke down a second time in September ; both sets being
then unfit for further service were scrapped. The loss of these
two machines prevented the long-overdue overhaul of the G.E. Co.
10,000-k\V set (No, 5), which during 1920 ran practically con-
tinuously every day throughout the year. First put into commis-
sion in September, 1917, it waisout of service for only 34 days up to
the end of Ootober, 1919. Adverse conditions frustrated the hopes
of materially reducing the cost of production during the year, and
made it necessary to restrict the output to new consumers by some
4,000 kW. A testing department has been started at the power
station under the direction of a fully qualified analytical chemist,

and the plant additions, which will be available for use in 1921,
consist of two 18,000-kW turbo-generators, with condensers already
installed, and one 10,000-kW machine, all built by the G.E. Co.
Two Babeook & Wilcox, and two Stirling 80,000-lb. boilers, with
mechanical stokers, were ordered in 1919, but the delivery promises
were not fulfilled. The maximum load was 36,742 kW, and the
load factor improved to 4i; 7 per cent. The total kWh generated
amounted to 179,619,458, and those sold to 144,539,632, an increase
of 4r2 per cent., made up as follows :—Private lighting, 20,298,672,
an increase of 23 93 per cent.

;
public lighting, 1,454,812, an

increase of 21'9 per cent. ; heating and cooking, 1,240,136, an increase
of 30 per cent. ; power, 116,839,147, an increase of 46 71 per cent.

;

and traction, 4,7u6,865, an increase of 12'3 per cent. The ability of
the depattment' to meet unprecedented demands for power has
been seriously in question upon several occasions during the year,
owing to non-delivery of plant long overdue Recent contracts
placed in Great Britain amount to £504,026, and in the U.S.A. to
676,792 gold dollars.

Sonthampton.—Supply to Itchen,—In a report to the
Town Council upon the question of supplying electricity to
Itchen, the electrical engineer states that it will be necessary to
dredge a trench across the river in which the cables will be laid,

the trench afterwards being filled in naturally by the silt. The
estimated cost of the supply is £25,000, and it is recommended that
the scheme be Droceeded with as soon as a sufficient number of
residents in Itchen signify their desire to take a supply.

Swansea.—Closing of Dock.—The Swansea Harbour
Trustees have written to the Corporation intimating that unless
the Corporation contributes to the establishment and other charges
incurred by the North Dock, this dock will be closed, as the reduced
state of the traffic dealt with does not justify its being kept open.
The Corporation derives its water for condensing purposes from
this dock, but the Electricity Committee points out that as much
water is returned as is taken out, and it costs the Trustees nothing.
The Trustees' request is therefore considered preposterous.

Wallasey,—Breakdowns.—Last week there were three
more electricity failures at Wallasey, resulting in the stoppage of the
electric tramway service, once on Wednesday and twice on Thurs-
day. The explanations given for the stoppages are—a faulty
boiler tube, sho-tage of oil, and the poor quality of the fuel.

Wolverhampton,—Alterations, &c.—The Electricity
Committee has authorised the electrical engineer to carry out by
direct labour certain alterations to the building in Commercial
Road, previously used as a store, in order to convert it into a sub-
station to contain the seven large transformer units required to

give a bulk supply to the Midland Electric Corporation, Ltd., and
the Cannock Urban District Council, at an estimated cost of £487.
In order to give a supply of electricity to the 225 houses to be
erected at Parkfield Road, under the Housing Scheme for the
Borough, and also to provide for the lighting of the streets in this

district, authority was given for the laying of the necessary mains,
&c., at an estimated cost of £3,203.

Worksop,—Electricity for Waterworks.—It has
been decided to install electric motors in the place of the existing
steam engines to drive the pumps at the waterworks.

TRAMWAY AND RAILWAY NOTES.

Barrow.—Loan.—Application is being made by the
Town Council for sanction to borrow £16,000 for additional oar
accommodation, including the purchase of land, &c. New points
and crossings are being purchased at a cost of £2,800,

Cardiff.—Proposed Pare Revision.—Owing to the
losses incurred by the tramway undertaking, the City Council is

considering the revision of fares at a special meeting.

Chadderton.—Application for Time Extension.—The
Urban District Council has agreed to join in a memorial to the
Ministry of Transport, asking for an extension of two years in the
time for the proposed extension of the tramways to the Butler
Green district.

Continental. — Belgium. — The Socitite Bruxelloise
d'Eleotricite is in negotiation with the Belgian State Railway
authorities with reference to the supply of the necessary power for
the part of the Brussels-Antwerp Railway which is being
electrified.

Spain.—A concession has been granted to the Sooiedad-Anonima
Tranvia Central de Asturias for an electric line from Oviedo to

Posada de Llanesa, and an electric tramway system at Oviedo.

—

Renter's Trade Service (Madrid).

Halifax.—Track Renewals Approved.—At the Town
Council meeting, last week, it was reported that the Ministry of
Transport had sanctioned the doubling ot the tramway track
between Holly Bank Road and Thornhill Ro id, and the meeting
approved the action of the chairman and deputy cha'rman of the
Committee in authorising the work t3 proceed day and night in

order to provide work for the unemployed.

Hull,—Oil Fuel.—The general manager and engineer
of the Corporation tramways gives some interesting information
regarding the use of oil fuel in an article contributed to the
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Tramway and Itailway World. A guffioient number of boilers to

take the whole of the tramway load was equipped with gravity-fed

burners with oil jets, arranired in the centre of tteam jets.

The oil used is Mexican residual with a specific (rravity of '987,

and a calorific value of 18.750 B.th.u. per ton—the cost is £5 6s.

per ton. A fortnight's working gave the following results, which
are compared with the results from the use of coal. Oil fuel :

—
232 tons ; units generated, 288,86.5 ; lb. of fuel per unit generated,

2 17 ; cost of fuel per unit generated, r22:id. For coal :—384
tons ; units generated, 238,>865 ; lb. of fuel per unit generated, 3'6

;

total cost per unit generated (coal only), "8603. The cost of con-

verting four boilers was £300.

Jamaica.—Railway Electrification Deferred.—
The Kingston correspondent of The Times Trade SiiiiplemeHt states

that the scheme for the electrification of the Jamaica Railway has

been shelved owing to the question of cost. It would involve an
expenditure of £2,000,000, and this, the Governor has informed the

Legislature, is bpyond the resources of the colony. The Council

has sanctioned tne further relaying of the Jamaica Railway, to

enable surveys to be carried out in areas where the inhabitants are

pressing for railway extension and bridge construction. The
surveys will embrace at least four sections of the island.

Leeds.—Year's Working The accounts of the Cor-

poration tramway department for the year ended March 31st last

show a total revenue from all sources of £995 Ii36, as compared
with £87(;,52t; for 1919-20. Working expenses totalled £729,385,

as against £006,317. leaving a gross profit of £2(16,251. a slight

decrease on the previous year's figure—£270,179. After crediting

bank interest, &c., and deducting loan interest and other capital

charges, the result was a net profit of £5,580, a considerable fall

from the profit of £83 757 realised in the previous year. This was
occasioned chiefly by the heavy expenditure upon track renewals,

which amounted to over £100,000. The number of car-miles run

showed an increase of 2'98 per cent , being 10,170,874.

London.— An Underground Stoppage.—With the

exception of the Central London RaUway, the whole of London's

underground railway services were held up on the evening of

June 18th for half-an-hour. A shortage of steam occurred at

6.25 p.m. at the Lots Road power station, Chelsea, and this caused

the power to fail. Many trains were stranded in the tunnels. By
6.55 p.m. the pressure was restored. The loss of pressure was
understood to be due to the indifferent quality of the coal in use at

the geneiating station. Ten of the 50 boi ers generally working at

Lots Road have been adapted to burn oil fuel, but these, it was
reporl;ed, were not responsible for the delay.^Z'/i^ Times.

Oil Foel at GBSENWiod.^It ia stated that two boilers have
been equipped for burning oil fuel, and that two others are in

process of conversion at the L.C.C.'s Greenwich power station.

The total eatimat&d cost, including pipe-lines, is £4,2u0.

Snnderland.—New Cars.—The Corporatioa has pur-

chased 12 saloon-deck and vestibule tramcars from the English
Electric Co., Ltd, Preston. It is 14 years since the Tramways
Committee bought any oars, so that these cars represent a con-

eideiable advance on anything that the town possesses. Two of

the vehicles were put into servica last week, ana the remaining 10

will appear in a short time. These csirs are fitted up with front

exits, and a number of other cars are being arranged similarly, the

authorities considering this a distinct advantage over the old types

.

Westmorland.—Proposed Mountain Railway.—The
County Councils of Westmorland and Cumberland have received

from Mountain Railways, Ltd., propotals for the construction of

an electric railway from Ambleside to Keswick—a diatanoo of l(ii

miles. The estimated cost of the scheme is £150,000, and it is

proposed to make the line of standard gaag«, to enable the trains to

run in conjunction with the London and North- Western system.

A great deal of opposition has been incurred by the proposals.

Wolverhampton.—Fare Revision.—On March 14th the

Town Council decided to apply to the Minister of Transport for an
order modifying the statutory provision regulating the chargea to

be made for passengers on the Corporation tramways. An interim

order has been issued enabling the Corporation to charge—for the

conveyance of passengers other than artisans, merchants, and daily

labourers—fares not exceeding lid. per mile, or portion thereof,

and for the conveyance of artisans, mechanics, and daily labourers'

fares not exceeding Id. per mile, or portion thereof.

TELEGRAPH AND TELEPHONE NOTES.

Cable Interruptions.—The earth tremors which were
recently experienced in the Sydney, N.S.W., suburbi, occurred again

on June 17th. By a singular coincidence, and the second time within
the past few days, the Eastern Extfinsion Telegraph Co.'s cable

service has been seriously interrupted. In response to inquiries on
the subject, one of the company's olEcials said that the seriousness

of the breakdown seemed almost to suggest the occurrence of a
" submarine earthquake,'' all the company's Red Sea lines having
Buffered.

—

Heuter's Trade Service (.Sydney, N.S.W.).

Rassia.—Telegraph Service to be Reopened.—
TheCopenhagen correspondent of the Morning Po< states that at the

Great Northern Telegraph Co.'s general meetia; it was stated that

negotiations concerning the reopening of the Rogsian cable
service, will soon be completed. The Petrograd station, of which
all the instruments are intact, will then be reopened, and the
stations served by the Russian land lines r/a Irkutsk and Vladi-
vostock will be able to communicate with Europe and Eastern Asia.

The Post Office.—Advisory Committee.—The Post
Office Business Advisory Committee met on June 15th, for
the first time, when the Postmaster-General (Mr. Kellaway)
took the chair, and 17 out of 19 members were present.
Members of the Committee were told a good deal about the
administration of the Post Office, and there was an informal
discussion on general matters, especially telephones and telegraphs.
The Committee, which will meet again shortly to plan its scheme
of work, has been instituted to advise the Postmaster-General on
the steps to be taken to give an efficient service at less than the
present rates.

U.S.A.—Telegraphic Errors.—The contentions of the
Western Union Telegraph Co., that it cannot be held liable for

damages caused through errors in transmitting messages while its

lines were under Government control, have been upheld by the
Supreme Court, and a dejision of the South Carolina Courts
awarding damages to Mr. S. B. Poston, a cotton dealer, on this

ground was reversed.

—

Manchester Guardian.

CONTRACTS OPEN AND CLOSED.
(The date given in parentketet at the end of tht paragraph indicatei

the issue of the Eleoirioal Review in which the " Official

Notice" appeared.)

OPEN.

Aldershot.—July 2nd. Urban District Council. Elec-
tric light wiring, Park housing scheme. F. Garside, electrical

engineer.

July 5th. Urbm District Couicil. Electricity Department.
Eh.p. switohgear ; l.p,, d.c. switchboard, rotary converters and
starting gear. (See tnis issue.)

Anstralla. — Melbourne. — August 10th. Victorian
Railways. 250 core - type impedance bonds tor power sig-

nalling, with a capacity of 1,000 amperes per rail ; also 50
miles of solid insulated copper wire. No. 14 Brown & Sharpe
gauge, and 50 miles of solid insulated copper wire, 16 standard
gauge.

July 27th. Victorian Railways. Incandescent lamps for elec-

tric oar lighting : 24,000 metal filament, 46 W, 1 16 V ; 4,000 carbon
filament, 32 W, 140 V. 5-h.p. electric motor, controller and
resistances, or, alternatively, 5-h.p. electric motor and equipment.'
August 17th. 3,000 sets of renewals for caustic soda primary

cells.

August 30th. Board of Works. Four electrical centrifugal

pumps, each with a capacity of twelve million gallons daily.

September 7th. Victorian Railways. Sixteen sets of air-brake

equipment, 450 to 600 V, d.c, for single-deck tramcars.

—

Heuter's

Tra.'fe &'rri,-e tMelbourne).

Shire of Hampden (Victoria).—August 17th. Boiler-hoose

plant, steam-driven electricity generators, transformers, meters,

switchgear, cables, poles. Specifications from Mr. H. C. Ingleton,

Shire Hall, Camperdown, Victoria.

—

Tenders.

Edinburgh.—July 11th. Electricity Supply Depart-

ment. H. p. steam pipes and valves. Specification 33. (June 17th.)

Glasgow.—June 27th. Electric lighting work at the

extension to the administrative building at Lightburn Hospital,

near Shettleston. Mr. Jas. A. McCallum, Clerk to the Committee,
15, West George Street, Glasgow.

Uverpool.—June 25th. Electric supplies for the West
Derby Board of Guardians. H. P. Cleaver, Clerk, Brougham
Terrace.

London.—L.C.C. July 11th. Supply and laying h.p.

electric cables, &o. (See this issue.)

L.C.C.—July nth. One 8,000-kW steam turbo-alternator and
exciter, condensing plant, &o. ;

aoven 1,000-kW rotary converters,

static transformers and accessories. (June 10th.)

Manchester-—June 28th. Electricity Committee. Supply

of cable requirements during six months ending December Slst,

1921. Mr. F. E Hughes, Secretary, Eleotrioity Department, Town
Hall, Man'-'-'ster.

June 2&on. Eleotrioity Dapirtmeut. 27,030 yards weldless-

gteel spigot and socket tubes. (June 1 7th.)

New Zealand.— Wellington.— August 9th. Public

Works Department. Suspension-type poroelam insulators for the

Waikato power scheme.*

Rhyl.—July 9th. Urban District Council. Electricity

Department. 1,000 yd. '3 X "3 x '15 l.p. cable, 1-5-way feeder

pillar switchboard panel and gear. (See this issue.)

{



South Africa.—July 5th. Electrification of Capetown-
Simonatown and Durban-Maritzburg railway lines.

Transvaal.—Rand Water Board. September 9lh. Erection

of a complete installation of mechanical or other filters capable

of filtering BJ million gallons of water per 24 hours at the

Vereeniging' main pumping Station (Contract No. 232). Copies of

the contract documents may be obtained from the Chief Engineer,

Rand Water Board, Johannesburg, upon a deposit of three guineas.*

Baeberton.—July 29fch. Municipal Council. Plant in connec-
tion with the proposed scheme for the aujiply of electricity :—Two
steam boilers, two 7.5-kW steam-driven alternators, switchboard, and
instruments, steel chimney piping, feed pumps, cables, &c., steel

poles, conductors, &o., transformers, hou3e service meters, &c.

Specifications, £2 2a., from Prof. W. Buchanan, 75, Louis Botha
Avenue, Johannesburg.

Uruguay.—Monte Video.—August 18tli. State Elec-

tricity Works. Steel petroleum tank, Worthington duplex steam
pump for oil, 250 metres steel tubing.*

September 3rd. The Commprcial Secretary to His Majesty's

Legation at Monte Video reports by cable to the Department of

Overseas Trade, that the local authorities are advertising for

tenders for the supply of 59.250 metallic-filament lampa of assorted

sizes, from 10 to 300 c.p., 225 volts, which are required by the State
Power House.

* A copy of the specification, ko., can be oonsnited at the Depart-
meot of Oveiseaa Trade, 36. Old Queen Street, S.W.I.

FORTHCOMINQ EVENTS.

Aldershot.

CLOSED.
-Urban District Council :

—

Single-wire armoured cab'e, for bulk supply of electricity, X5,476.

—

Callender's Cable and Construction Co., Ltd.

Australia.—The Victorian Electricity Commission has
accepted Messrs. Baboock & Wilcox'a tender of £178,000 for the
complete installation of boiler plant at the Newport power house.

It is expected that a subatantial portion of the tender money will

be expended locally.

—

Renter's Trade Service (Melbourne).

Ayr.—Town Council. Electric light installation, 40
houses, G. Gillanders, Glasgow.

Barnes.—Fire Brigade and Lighting Committee. Recom-
mended :

—

Twelve months' supply current limiters.—Electric Utilities, Ltd.

Birmingham.—Messrs. F. Hogg & Co., of Smethwick,
have received the contracts for electrical installations for the Park
Road Congregational Church and Schools at Aston, and the

Wesleyan Methodist Church and Schools, at Smethwick.

Glasgow.—Electricity Committee :

—

Cables (or U months.—Callender's Cable & Construction Co., Ltd. ; Enfield
Ediswan Cable Works, Ltd. ; W. T. Glover & Co., Ltd. ; General
Electric Co., Ltd.

Meters for Vl months. Edison Swan Electric Co., Ltd.; Perranti, Ltd.;
Chamberlain & Hookhani ; Metropolitan-Vickers Electrical Co.. Ltd.

Crane and grab for the Dalmarnock power station, il,0G4.—W. Morgan
and Co., Ltd.

Two overhead travelling cranes, f 3,510.—Sit W. Arrol & Co., Ltd.
Kotary converters.—British Thomson-Houston Co. (£9,300) and General

Electric Co., Ltd. (i'9,074), each tor one set.

Transformers, ^1,556.—Metropolitan-Vickers Eleotrical Co,, Ltd.

Town Council. Accepted :

—

Electrical work in connection with the Manicipal Buildings, £6,911.—
Johnston, Park & Co.

Electric lighting at Knightswood Hospital.—W. C. Martin & Co., Ltd.

Gravesend.—A contract for the electrical work in con-

nection with the Gravesend Borough Council housing scheme
(King'a Farm Estate) has been received by the Sturdy Electrical Co.

London. — Hammersmith. — Electricity Committee.
Recommended :

—

Relining overhead coal bunkers with reinforced concrete, £1,150.—Griggs
and Son.

Exciter switchboard, £133.—Park Royal Engineering Works, Ltd.

Steel framework for the foundations for the first 10,000-kVV generating set,

£475.—Sanders & Foster, Ltd.

Concrete foundations for the ll),O0O-kW set, £1,160.—J. Dorey & Co., Ltd.
Circulating water pipes and supports in connection with the condensing

apparatus, £4,506.—Mechans, Ltd.

Stoke Newinqton.—Electric Lighting Committee. Recom-
mended :

—

H.p. and l.p. switchboards, £4,976.—General Electric Co., Ltd.
Extra cubicle accommodation, £115.—General Electric Co., Ltd.
Cables (various siaea).—W. T. Henley's Telegraph Works Co., Ltd.

Kilmarnock.—Town Council :—
steelwork for extensions to tramcar sheds, £549.—Redpath, Brown and

Co., Ltd.

St. Boswells.—The contract for installing electric light

and power at Eildon Hall, St. Boswells, for the Duke of Buccleuch,

has been secured by Messrs. Lowdon, Bros. & Co. The power is to

be developed by a water turbine.

Taunton.—Town Council.

Anglo-American Oil Co., Ltd.—600 tons of standard fuel oil, for the elec-

tricity works, £5 53. per ton.

Physical Society of London.—Friday, June 94th. At the Imperial College
of Science, South Kensington. At 5 p.m. Ordinary meeting.

Electrical Trades' Benevolent Institution.—Monday, June 27th ; at 2 30 p.m.
At the Cable Makers' Assooiatinn Offices. Sardinia House, Sardinia Sueet,
W.C. Confirmatory meeting of alteration to rules, giving additional power
to local advisory committees.

Institution of Civil Engineers.—June 23th, 29tb, 30th, and July 1st. At the
Institution of Civil Engineers, Great George Street, Westminster. Engi-
neering Conference.

Instilation of Electrical Engineers. — Thursday, June 30tti. At the
Xatural History Museum, Cromwell Road, S.W. From 8.30 p.m. to 11 p.m.
Conveisazione.

Institution of Mechanical Engineers.—Thursday. June 30tb; at 10.15 a.m.
Friday, July Isi ; at 10.30 a m. At the Institution, Storey's Gate, S.W.
London Summer Meeting. Conference on "The Means of Increasing the
Thermal Efficiency of Heat Power Plants."

NOTES.

Summer Time.—A Bill to make permanent the yearly

introduction of "Summer Time," which at present ia legalised

under regulations which were introduced during the war period,

has been introduced in Parliament by Sir John Baird, the Under

Secretary of the Home Office.

Fatality.—An inquest was held at Dewsbury, last week,

on the body of Ernest Holrojd Friestley t24), foreman station

electrician at the ThoruhiU power station of the Yorkshire Electric

Power Co., Ltd. Whue examining the rear of the operating

mechanism on the top of eome h.p. switchgear he received a shock

at lu,OUO volts. Mr. Beujamin Benyon, charge engineer, said

dtceased had bten instrncita that only one section ol the awitch-

boaid was "dead,' and he should not have entered the cubicle

where he received the shock.

The Electrical Trades Benevolent Institution.—The
general meeting to couhrm the alteiationa ot the rules which
were passed at the annual genetai meeting, will be held at the

Cable Makers' Association's Ultii;es, Satainia House, Sardinia

Street, W.U. 2, on Monday, 27th inst., at ^.3(j p.m.

A Municipal Vehicle Demonstration.—The annual con-

ference of the Institution of Municipal and County Engineers,

of which Mr. Norman Scorgie, M.Inst.C.K., borough engineer

and surveyor. Hackney, is president-elect, was held in London

from June loth to ISth inclusive, and in conjunction there-

with a demonstralion of mechanically-prupelled vehicles, &c.,

used m municipal work was arranged by Mr. E. ¥. Spurrell,

borough engineer, Holborn. and hou. sec. o£ the Institution

for the Metropolitan district, took place^ in Lincoln's Inn

Fields, W-C, on the afternoon of June 16th.

The vehicles on view were operated to facilitate inspection

by the visitors, and although the major portion of the e.\hibits

was of a non-electrical nature, the exhibition was nevertheless

of value, not only to municipal men, but to the general public.

Members and visitors were invited to inspect two impro-yed

electric lamps which are located on the north side of High

Holborn. east of Kingsway and opposite the Holborn tube

station. The lamps, which are manufactured by the General

Electric Co., Ltd.. for street lighting purposes, give a very

even distribution of light, and embody Mr. H. T. Harrison s

patent which has been described in our pages.

The electric vehicles exhibited numbered five, including

one of Messrs. Tilling-Stevens's well-known petrol-electric type.

This was fitted with an end-tipping body operated by the

electric motor which normally drives the vehicle, and the

tipping gear is automatically controlled.

The General Vehicle Co., Ltd., had on view a 2-ton vehicle

fitted with a side-tipping body, as used by the Bath Corpora-

tion and Agricultural and General Engmeers, Ltd showed

a Garrett '2^ton vehicle with an electrically-operated end-tip-

pin" body, as used in the borough of Hampstead. The tipping

is done by means of a separate motor placed under the driver s

seat, and is automatically controlled. The vehicle will travel

a distance of approximately 35 miles on a good leve road

on one charge of the battery, and the mam controller is

interlocked with the brake levers. ,.,..,, ,, „ ,

The Orwell electric dust van exhibited by the Hackney

Borough Council was one of the four vehicles fitted with side-

tippin" gear supplied bv Messrs. Ransomes, Sims ds Jettenes.

Ltd . two of 3i and two of 2 tons capacity, which are engaged

in hou,se refuse collection in connection with an experiment

which is being made of a daily collection from certain areas

in the borough. ^,, , , • ik „
Finally Messrs. Electncars, Ltd., had on view a 15-cwt.

vehicle, the propelling energy for which is derived frona a

300-Ah Edison battery. The body is end tipped e ectncally,

and an outrigged motor drives each of the rear wheels through

a shaft. The main controller is fitted with a spring so that

the make-and-break action is speeded up, thus doing away

with the burning which usually occurs on the first and second

All the electric vehicles shown were more or less of standard

types, and the newest thing noticed was the Tilhng-StevenB

body-tipping gear.
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Appointments Vacant.—Electrical power station super-
intendent (Rs. 525 per calendar month), for the East Indian
Railway Oo. ; chief engineer and manager for the Ipswich Corpora-
tion Electric Supply and Tramways (£900, risiner to £1,200 by
annual increments of £.")0). See our advertisement papres to-day.

The Radiation Resistance of Antennx.—In a com-
munication to the Juurnul of the Institution of Electrical

Engineera, by A. Press, M.I.E E., the loss of energy by electro-

maRnetir radiation, quite apart from absorption effects, is likened

to a compound hysteresis loss. This is because both the electric

field and the maprnetic field absorb energy from the system, but the
quantum of onerpfy returned is rather less than that taken up to

oharpe the respective fields. After developing the mathematics for

elliptical hysteresis, the antenna is treated as a transmission line

loaded hysteretically because of radiation effects. The true voltajre

and current distribution values as a function of the antenna lenjjth

then follow. As a result of this analysis the trough in the
antenna resistance characteristic as a function of the impressed
frequency is explained. The rising branch is to be ascribed to

the capacitative radiation, quite apart from pure absorption effects.

The falling- branch is then seen to be due to the magnetic com-
ponent of radiation. The minimum in the characteristic curve
corresponds to the radiation condition in which the capacitative

equal the magnetic hysteresis effects. The hysteresis constants
per unit of length as obtained from the graphs are then to be

made the means of comparing different antenna systems.

Telephones in Western Canada.— The telephone is

coDsiilereil an essential utility of Western Canadian life to

such an extent that one t«lephuue tu every nine persons is

found west of the Great Lakes, and telephone construction,

both line and exchange, planned for the immediate future,

is as large as, if not larger than, for any previous period. The
business of telephony in this area is permanent and expanding,
and offers a profitable field to manufacturers of instruments,
exchange equipment, and line supplies. To a considerable
extent the rapid progress of Western Canada has been aided
by remarkably efficient telephone services. Western Canada
is a country of long distances and relatively sparse settlement,

and the telephone enables the farmer, many miles from town,
to transact business with the facility of the city broker. Thus
the rural telephone is installed in many far-away homes; of

the total of 27'2,495 telephones in Western Canada, approxi-
mately 90,000 are rural.

The principal American and Canadian manufacturing com-
panies are closely associated n'ith the telephone operating
services in Eastern Canada and British Columbia, and natur-
ally supply the material used in those services, but the con-
struction, ownership, and operation of the service in the
three prairie provinces (Manitoba. Saskatchewan, and Alberta)
are almost entirely Governmental. These three Government
telephone departments are the principal free purchasing agents
in Canada, and although they have had. in the past, of

necessity to obtain much of their equipment from manufac-
turing companies connected with the privately-owned services,

they have expressed, in no uncertain terms, their desire for

new sources of supply and. in particular, look to the United
Kingdom. H.M. Trade Commissioner at Winnipeg (Mr. L. B.
Beale) has prepared a detailed report on the telephone services

of Western Canada, from which the above has been extracted.

The report, which shows the annual amount of business in

telephone material available, and the chances of TTnited King-
dom manufacturers and merchants of securing this business,

should be applied for at the Department of Overseas Ti'ade,

S5, Old Queen Street, London, S.W. 1, quoting 4504 ED/PN.—
Board of Trade Journal.

INSTITUTION NOTES.

Institution of Electrical Engineers— Visit of American
Enoineebs.—In connection with the Engineering Conference

convened by the Inatitntion of Civil Engineers for next week, a

deputation of distinguished engineers from the United States is

visiting this country.

The opportunity will be taken to present the John Fritz gold

medal to Sir Robert Hadfield, to whom it was awarded for his

invention of manganese steel : the ceremony will take place on
Wednesday morning at 10 a.m.

The deputation will be present at the Institution conver-

sazione, to be held on June 30th. It consists of: — Mr.

Ambrose Swasey (chairman), Messrs. Charles T. Main, Robert
A. Cummings, John R. Freeman, and D. C. Henny (American
Society of Civil Eagineers), Messrs. Ira N. HoUia and Ja99e M.
Smith (American Society of Mechanical Engireers), Colonel

Arthur S. Dwight, Mr. C. F. Rand, Dr. George Otis Smith, and
Mr. W. Kelly (Americin Institute of Mining and Metallurgical

Engineers), Dr. F. B. Jewett, Dr. A. E. Kennelly, and Major-

General G. 0. Squier (American Institute of Electrical Engineers),

and six ladies.

About 10 p.m. Mr. Ambrose Swasey will speak in the Central

Hall of the Museum, and he will be followed by Dr. F. B. Jewett,

who will convey a message from the American Institute of Elec-

trical Engineers to the Institution of Electrical Engineers.

Institution of Production Engineers.—A general meeting of the

Institution will be held at the Institution of Mechanical Engineers,

Storey's Gate, S.W. 1, on Friday, July 15th, at 7.30 p.m., when all

who are interested in matters appertaining to production are

invited to attend.

At this meeting, Mr. Max R. Lawrence, M.I.M.E , M.I.A.E., will

deliver a paper on ' Production and the Engineer."
The proposed activities of the Institution during the coming

winter session will be outlined, and announcements will be made
with regard to the election of various grades of members.

OUR PERSONAL COLUMN.
The Editorn inrite electrical engineere, w/t£ther co/iiiectfd with th*

technical or the commercial side of the profession and industry,

also electric tramway and railway officials, to keep readers of the

Eleotbioal Review posted at to their morements.

Mr L. W. Wild, M.I.E.E., physicist to Automatic and Electric

Furnacea, Ltd., sailed on the Olympic on 15th inst., for New York,

where, by arrangement with leading manufacturers, he will give

practical demonstrations of Wild-Barfield automatic steel hardening
furnaces.

Mr. G. H. Porkiss, assistant superintendent of the traffic

department of the Southend-on-Sea Corporation Tramways, who
haa resigned, after being for 16 years on the staff, has been

presented by his colleagues with a canteen of cutlery and silver.

A bonus of £100 per year is to be granted to Fleetwood's elec-

trical engineer in respect of the period, January, 1921, to March,
1922.

Dover Town Council has decide* to offer the following reduced

salaries to members of the electricity works staff :—Chief assistant

(1914 salary, £200; 1920 salary, £538 and cost-of-living award),

£400 ; mama engineer (£200 and £427), £300 ; senior shift

engineer (£100 and £293), £236 ; second and third shift engineera

(£94 and £287 and £78 and £287 respectively), £231 ;
with the

cost-of-living award. These oilioials are to be given notice to termi-

nate their entr-igements, with the option of reappointment at the

reduced salaries.

Hammersmith Borough Council Electricity Committee haa

appointed Mr. J. A. West to the position of engineer-in-oharge, at

£412 -1- cost-of-living bonus, at present £26 ; there were 90

applicants,

Mr, Herbert Tetlow, manager of the electricity department

of the Bacup Corporation, was married last week to Misa Edith

Holland, of Heywood.

A Press report states that Mr. Victor Bone, who has been joint

managing director to Messrs. Ransomes, Sims & Jefferies during

the last four years, will, in the course of a few months, be leaving

Ipswich for Lincoln, taking up the position of works director on

the board of the associated firms of Buston & Hornaby, Ltd. The
vacancy haa ariaen through the retirement of Mb. Alexander
Ramsay, on his appointment to the post of permanect chairman of

the Birmingham and District Engineering Employers' Federation.

Mr. Bone's successor at the Orwell Works wUl be Mb. Frank
Ayton, chief engineer and manager of the Ipswich Corporation

Electric Supply and Tramways Departments.

Prof. T. Mather, Professor of Electrical Engineering at the

City and Guilds (Engineering) College, Imperial College of

Science and Technology, has been appointed for this aeasion as

external examiner in Electrical Engineering for the diploma

examinations of the Bradford Technical College.

Mr. G. H. Rowbottom has been appointed salea manager to the

Clyde Valley Electrical Power Co. in succession to the late Mr. B.

Robertson, and he will take up his duties on July let. Mr.

Rowbottom completed his studies at St. Andrew's University,

where he obtained hia B.Sc. Degree, and was Medallist in Elec-

trical Engineering. He served his apprenticeship with Messri.

Alley & McLellan, Polmadie, and for many years has been

associated with Mesara. Crompton k Co., Ltd., Uhelmaford, on both

their engineering and commercial staffs, latterly being assistant

branch man-ager in their Glasgow Office.

At the conclusion of the last "discourse" of the seaaion at the

Royal Inatitntion, aaya The Timea, the Duke of Northumberland

presented a gold loving cup to Sir James and Lady Dewab, a

gift from the members on the occasion of their golden wedding.

Mr. C. N. Williamson ia on a visit to thia country in connection

with the intereata of his firm (C. N. Williamson & Co., electrical

merchants, Auckland, New Zealand), for whom he is arranging

agencies for British manufacturers. His address ia 53, Beech Road,

Stockport,

Obituary.—Mr, R, 6. Knight,—The death took place, on June

12th, of Mr, Richard George Knight, who was in business as an

electrical engineer at 11, Sundridge Parade, Bromley (Kent). He
was 51 years of age.

Sir T'. Wbiuhtson,—We regret to announce that Sir Thomas
Wrightson, of Head, Wrightson k Co,, Ltd,, passed away on

Saturday last at the age of 82 years. He was a director of the

North-Eastern Steel Co., Ltd,, and chairman of a colliery company.

He early served his articles as an engineer. In later life he devoted

himself to public affairs and to political matters. Hia business

activity, however, did not prevent him from devoting a great deal

of time to the science of aoouatica, in which he had the aupport of

Lord Kelvin, and of which he made a lengthy inveatigation in

ikBaooiation with Prof. Arthur Keith,
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NEW COMPANIES REQISTERED. CITY NOTES.

Thermics, Ltd. (175,200).—Private company. Regis-
tered June 11th. Capital, £200 in £1 sliares (100 " A " and 100 " B "). To
carry on the business of electrical, mechanical, chemical, heating, ventilating,
gas, hydraulic, water, and general engineers, chemists, steel converters, tin,

copper and general smiths &c. The permanent directors are : \V. W. Nobbs,
50, Fairhazel Gardens, West Hampslead, N.\V.6; S. Eviing. 29. Hartswood
Road. Shepherd's Bush, W.; A. B. C. Licence, 56, Western Road, Romford,
Essex; P. A. Lothbury (formerly P. A. Laubach), 3, Dennington Park Road,
West Hampstead, N.W.6. Registered office 2, Falcon Square, Aldersgate
Street, E.G.

Anglo=Persian Development Syndicate, Ltd. (175,207).

—

Private company. Registered June 15th. Capital, £300 in £1 shares (100
founders). To acquire from the Government of Persia or other Governments
concessions, grants, decrees, rights, powers and privileges; to carry on the
business of a waterworks, electric light and gas works company in Persia,
&c. The subscribers (each with one share) are. E. f. \Vhite, Lismore, Rock-
lelgh Avenue, Westcliffon-Sea, clerk; S. G. Parker, 52, Yerbury Road,
Tuinell Park, N., clerk. The first directors are to be appointed bv the sub-
scribers. Solicitor : H. R. Turner, Kennan's House, Crown Court, Cheapside,
E.G.

Alfred H. Hughes & Co., Ltd. (175,228).—Private com-
pany. Registered June 16th. Capital, £20.000 in £1 shares (6,000 10 per
cent., cumulative preference). To take over the business carried on at
39, 39a and 41. International Exchange, Church Street, Birmingham, as
" Alfred H. Hughe3 & Co.," and to carry on the business of manufacturers
and repairers of and dealers in gas controllers and gas engines of all kinds,
mechanical, electrical and general engineers, &c. The first directors are :

A. H. Hughes, The Mount, Berkswell, Warwick; T. W'allis, One Ash, Ketter-
ing; R. A. Boucher-Giles, Rock Mount, Wolverley, Kidderminster; A. C.
Brown, no address given ; E. F. Wallis, no address given. Secretary : F. A.
Hughes. Registered office: 39a, International Exchange, Church Street, Bir-
mingham.

Heath & Serena, Ltd. (175,217).—Private company. Re-
gistered June 15th. Capital, £"2,000 in £1 shares. To carry on the business
of electrical and mechanical engineers, iron, steel and metal merchants,
manufacturers of and dealers in motor and steam engines, motor cars, &c.
The subscribers (each with one share) are : G. E. Heath, 8, Oakleigh Gardens,
Whetstone, N.20, engineer; R. Serena, 29, St. James Street, S.W.. director of
limited companv. The first directors are not named. Solicitor : L. Goldberg,
3-3, West Street, Finsbury Circus, EC.

Price's £lectrical Supplies, Ltd. (175,260).—Private com-
pany. Registered June 17th. Capital, £3,000 in £1 shares. To carry on the

business of manufacturers of and dealers in goods, instruments, devices,

appliances, apparatus, and fittings used in the manufacture, generation, dis-

tribution, accumulation, and employment of electricity or gas, water, heating,
lighting, motor oil. mechanical, steam, and other power, &c. The first

directors are: W. H. Price, Woodlands, Little Aston, Aldridge, Staffs; W. F.
Cox, Heathcote, Court Lane, Erdington, Birmingham. Secretary : W. F.
Cox. Registered office ; Calton House, Great Charles Street. Birmingham.

To
Nazeing & District Electric Supply Co., Ltd. (175,258).

Private company. Registered June 17th. Capital. £7,000 in £1 shares.

carrv on the business indicated by the title. The permanent directors are

E. Grace, 366, High Road, Tottenham, N. 17, electrical engineer; H. Rose,

406. High J^oad. Tottenham, wine merchant; W. B. Tweddill, 109, Bruce
Grove, Tottenham, N. 17, electrical engineer; E. Silver, 446, High Road,
Tottenham, N. 17, haberdasher. Solicitor: J. Prag, Gray's Inn Chambers, 20,

High Holborn, W.C.

OFFICIAL RETURNS OF ELECTRICAL

COMPANIES.

Malaga Electricity Co., Ltd.—dglO.OOO debentures created
in April, 1897, and £14,417 debentures issued in February, 1898, arc now
first registered, pursuant to Section 12 of the Act of 1907. At the same
time, satisfaction of the whole £24.417 and also of £20,3'21, debentures issued

from January, 1902, to February, 1905 (being all the debentures previously

registered) is notified. The repayment was by instalments from July, 1912, to

December, 1920.

C. F. Elwell, Ltd.—Mortgage debenture for .£3,000, dated
June 3rd, 1921, to secure £3,000, charged on freehold factory. &c., at Camber-
well (subject .to prior charge for £2,500) and the company's general assets,

including uncalled capital. Holders : Radio-Communication Co., Ltd.

Balsera's Patents, Ltd.—Particulars of ^63,000 debentures
authorised Janu.nry 31st and all issued June Isl, 1921, ch:,rged on the com-
pany's undertakings and ^loperty, present and future, including uncalled

capital.

Barnsley and District Electric Traction Co., Ltd.—Parti-
culars of £30,000 debentures authorised May 26th. 1921, whole amount issued,

charged on the company's undertaking and property, present and future, in-

cluding uncalled capital subject to trust deed dated .April 8th, 1903, and
acknowledgment of debt dated January 30th, 1908, securing £21,000 debenture

stock. '

Alderlev & Wilmslow Electric Supply. Ltd. ('47,663).-
Return dated Mav 11th, 1921. Capital. £30,000 in "fl shares (10,000 prefer-

ence). 15,009 ordinary shares taken up. £15,009 paid. Mortgages and
charges, £15,000.

West London & Provincial Electric Supply Co., Ltd.
(62.0971.— Return dated June 1st. 1931. Capital, £15(1,000 in" 70.000 ordinary
and 80,000 preference shares of £1 each. 33,354 ordinary and 49,077 prefer-

enc« shares taken up, £1 per share called upon 15,854 ordinary and 41,577
preference shares. £57.431 paid. £15.000 considered as paid on 7,500 ordinary
and 7, .500 preference shares. Mortgages and charges, nil.

Aluminium Corporation, Ltd.—Particulars of ;el50,000
debentures, authorised January 19th. 1921; present issue £100.000, charged on
the companv's undertaking and property, present and future, including un-
called capiul.

The annual meeting was held on Juno
Callender's 16th. Sir J. Fortescue Flannery, Bt., M.P.,
Cable and in the chair. Proposing the adoption ut the

Construction report, the chairman said that the past year
Co., Ltd. had again been one ot exceptional pressure

and difficulty. The volume of business had
been very large, and had taxed the resources of the company
to the utmost. The new workshops for the manufacture of
e.h.p. cables had been completed, and wei'e akeadv turn-
ing out that type of cable which would be very 'largely
employed in future for electrical power distribution. Furtuer,
they had taken over the workshops which were erected on
their land for the purpose of manufacturing war material.
The Picardy works had now been completely converted for
the purpose of manufacturing ordinary telephone cable, such
as was used by the General Post Office, and had been actively
employed all the year, and the other shops would be utilised
for more peaceful operations. They would have been unable
to cope with the orders placed in their hands, even with the
extensions, had they not successfully mstalled the three-
shift system, which enabled the company to increase the
output of the factory very materially. At the last meeting
he told them that the amount of work which was in front
of them rendered it probable that they would have to appeal
for further capital. That appeal was made shortly after the
meeting, and further capital, amounting to ±'5O0,OOO, com-
prising 400,(XJO ' B " preference shares of £1 each and 100,000
ordinary shares of £1 each, was raised. Of course, they could
not exfieot to handle their increasing business without some
increase in the cost of running, and that was seen in the
item of £137,'276 for general expenditure. Their ordinary
expenditure had been largely increased owing to the heavier
salaries and wages and war bonuses which had been paid,
and to the higher cost of every item which went to form
their general charges. They had also felt it necessary to
increase theii' activities abroad, and the organisation of
overseas trade was an operation which required much
patience, time, and money. The consequence was that,
whilst they had made a greater profit, not so much
as they hoped was left to them. Nevertheless, the profit
was sufficient to pay the same dividend as in the previous
year, viz.. 15 per cent., to deal effectively with the require-
ments as to depreciation, and to add the balance of several
thousand pounds to the carry forward. They would not be sur-
prised to learn that the period had been one of constant strain,
and of extreme difficulty at home and abroad. Towards the
end of the year they began to feel the competition of other
nations, whose currency had become depreciated, and whose
workpeople had recognised the necessity to work hard, so as
to restore the commercial and industrial prosperity of their
country. That competition still remained severe, but as the
trade of those countries improved, and their exports increased,
the advantage they at present enjoyed in a depreciated cur-
rency would tend to disappear. The relations between the
company and its employes were excellent. Tliat remark did
not mean that there had been no labour troubles in the period,
but rather that gixid sense on one side and fair treatment
on the other, had led to the conclusion of a settlement, which
they believed would have excellent results. The managing
director. Sir Tom Callender, paid a visit to India in the
earlier part of this ye?.r. His visit had materially strengthened
their position in that country. Their agents in Austraha and
South Africa had sent them large orders during the period,

and their recently-opened branch in South America had been
eminently successful, and large contracts were in hand for

that continent. Further developments were in progress. The
business in the Near East was growing, but had been held
up by the present unsettled condition and exchange dispari-

ties. The works profit for the year, after deducting all charges
on manufacturing account and contracts, was, in round figures,

£381,r20, or about £90,000 more than for the year 1919. The
re-establishment of their foreign trade, as well as the heavy
advances in salaries and other expenses at home, had absorbed
a good deal of that profit and left them with £182,919. From
that the directors had written off £30.800 as depreciation on
property and furniture, and after paying debenture interest

and preference dividends, thev had a balance of £97,919.

Addmg to that the balance from 1919, £105.803. gave a total

of £'2f)3,723. They were carrying forward £108.000. which
was about £2,300 more than was brought in from 1919. With
regard to the future, the output of the factorie.s during the

earlier months of this year exceeded the output for the same
period of last year, but there had been a very grave and
serious dislocation within the last few weeks. As a result

of the dispute in the coal industry, they found themselves at

Erith faced with the alternative of exhausting their stocks of

fuel without any possibility of replenishing them, or else

closing the works. After giving the matter full consideration

they decided that the better course was to close the factory.

Therefore, about the beginning of iMay they paid ofE the

workpeople at Erith. and had since been employinir only a
nucleus staff. The effect of that could not fail to make itself

felt in the results of the present year, although they were
hoping that the pood trade in the earlier part of the year, and
the business which was awaiting them when they again re-

sumed operations, 'which they hoped to do immediately, wonlfl
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compensate for any loss that was incurred owing to that
unfortunate stoppage. It was very evident, and it could not
be repeated too often, that the prosi)erity uf that company
and of every other nianufacturin^! company in this country,
was vitally dependent upon tlie output and the reasonable
certainty with which it could fulhl il.s ol)lif;ations to its

customers, and that the commercial pro.-;pority uf the nation
must come to an end if tliey were lial)le to such stoppages,
or had to consider them as a po.ssible permanent feature in
their business. Those frequent disputes with labour, even
when they were not with their own people, but between
employers and employed in other industries, had their ill-

effect upon the general manufacturing industries of the
country, and when it was remembered the large amount
which they themselves annually paid in wages, which last

year amounted to over i'GUU.OOU, the workers must recognise
that a dispute of two months which deprived them of a
material part of that sum in wages, involved them in a personal
loss which could hardly be recovered during the year. There
was another burden which the companies of this country
had to bear at the present time, and that was the pressure
of taxation and the cost of local government. Limited com-
panies, like themselves, who were large ratepayers, as such
had no voice in the control of the area where works were
situated, and yet contributed a very large sum to the cost of

local government, a sum which was constantly increasing.

In their case, they had paid in rates and taxes during thie

year 1920, a sum equivalent to a dividend of 1.5 per cent,

on the ordinary share capital. That was a very heavy burden
to bear, and one which handicapped them, especially in their

foreign trade.

Sir T. O. Callender, in seconding the motion, said that, as

the chairman had stated, the past year had been one of

intense anxiety and great difl&culty. They had had to face

many electrical problems, including new types of cable work,
and they had got through those dilSculties successfully be-

cause they took in hand early in the day the construction

of their e.h.p. cable works. That new branch of the factory

had been of the greatest service to them. They were looking

forward to a great increase of business in that type of cable.

They had large orders in hand which would keep them busy
for some time, and although the coal strike had make a big

hole in their output, they were hoping to make good that

deficiency during the months that w-ere to come. When
trade was reasonably good, and when commerce once more
got back into its ordinary run. there was no question that

very large electrical works w'ould have to be overtaken, and
the advent of the new period under the Electricity Commis-
sioners would bring to them and other cable makers large

contracts. With regard to their foreign work, for the pre.sent

at least they had been compelled to close their books. That
was a disappointment to them, because immediately after the

war they had spent a good deal of money and time in securing

a footing in various countries on the Continent. Up till

quite recently what they had done in that direction had been
very successful. Now, however, that Germany had entered

the field in active competition, and owing largely to the fact

that the German manufacturer was hardly taxed at all.

coupled with the extraordinary condition of the exchange, and
to the excellent way in which the Germans were w-orking. they

had found it impossible at the moment to compete with the

Germans on the Continent. They believed, however, that

some of those conditions would be altered before long, and
they looked forward at no distant date to resuming their

Continental business. In the meantime, it was a closed door

to them. On the other hand, their business elsewhere w-as

continuing to increase, and they approached the remainder
of the year with great confidence. They believed that, subject

to no other unfortunate disputes or .stoppages occurring, they

would have on the whole quite a good year. Tliev were
looking forward to a speedy termination of the coal strike, but

in the meanwhile they had not been idle. Thev had con-

verted several of their boilers for oil burning, and from their

experience they thought it probable that the .substitution of

oil for coal might have a good effect in many directions, and
they might have to extend it very widely in their factories.

The report was adopted.

The thirty-fifth annual ordinary general

United River meeting was held on .Tune 14th, Sir Fre-

Plate Telephone derick Green. K.B.E. (the chairman), pre-

Co., Ltd. siding. The chairman pointed nut that the

earnings in Argentina and London, includ-

ing profit on exchange, amounted during 1920 to f1.096.373. as

against £976.168 in 1919. an increase of £120,205, and that

the expenses, including maintenance, management in .Argen-

tina and London, and income and corporation tax. with the
usual provision for the depreciation of plant, amounted to

£85.5.606, as compared with £764.076 in the previous year, an
increase of £91. .529, resulting in a profit of £240.767. an in-

crease of £28.675. W'orking expenses show-ed a considerable

increase over those of the previous year. This was due partly

to the growth of the business, but still more to higher wages
and costs. The increased telephone earnings were something
between £90.000 and £100.000. Tlie total increase in earnings
from all soiirres was over £120.000. The London expenditure,
includinc £5.000 stamp duty on the increased capital, amounted
to £19,684, and income tax and corporation tax to £93.912.
together making a total of £113.597. The income tax debit
wag some £17,000 lesg than it would have been, in consequence

of sundry succe.s.sful claims against this tax in respect of
previous years. The addition to the plant account was £374,587.
and to real estate £55,315. The former amount was much
greater than for 1919, and was, m fact, the largest addition to
the__plant account in the history of the company. Real estate
(£5.5,315) was about the same as in the previous year, and
consisted of new exchange sites, and some buildings which
it had been found advantageous to purchase. Securities, con-
sisting mostly of Government War Loans, amounted to
£150,460, a sum considerably less than that shown in the
previous balance sheets. Stocks of material stood at £264,278,
a large sum, but the higher prices partly accounted for this.
It was necessary, too, to hold large stocks as the work was
carried on so far from sources of supply. Liills receivable and
cash amounted to £45.956, a smaller amount than last year,
but this was the natural consequence of increased activities
in plant extensions. On the debit side of the balance sheet,
the general reserve fund included the appropriation made at
the last meeting, and amounted to £556,138, and the reserve
for renewal of plant to £1.2f)6,09J. TTie latter figure included
the provision made for 1920 at the usual rate, less the cost
of the plant replaced. A very considerable amount of new
plant had been shipped this year, and before long should be
brought into service, and this would enable the comijany to
reduce its list of waiting subscribers, which now amounted
to more than 11,(X)0 in the city of iiuenos Au'es alone. It

would not be possible, however, to satLsfy all until the new
automatic exchanges were working, and this could not now
take place until early next year. During the year under
review 6,431 new subscribers had been added to the system,
making the total number of stations 83,602, as against 1 6,171
at the end of 1919. These additions had been rendered pos-
sible by the opening of an entirely new exchange. The
Argentina Government had issued permits for new lines for
connecting several important towns to the national system and
the construction of some hundreds of miles of new routes had
been carried out. Several small independent enterprises on
these routes had been absorbed, and arrangements had been
made to take over the La Bahiense system, which was the
second largest in the Republic. The present rates were far

too low, and it was hoped that authority to increase them
would soon be granted by the Government. The directors

had decided to issue 108,000 new ordinary shares to meet
prospective capital expenditure upon arrears of work. These
shares would be of £5 each, and the ordinary shareholders
would be entitled to take one new share for every three

ordinary shares held. The report and accounts were adopted,

and the retiring directors and auditors re-elected.

The annual meeting was held on June
Madras Electric 15th, Mr. James Gray (chairman) presiding.

Supply The chaii'man said the accounts showed
Corporation, marked progress in every direction. The

Ltd. increases in the number of new consumers
connected, the total connections in kilo-

watts, and the electricity sold had all been well maintained.
It was estimated that the balance of revenue, apart from all

questions of exchange, had increased by £20,000, but it should

be remembered that the whole of 1920 had had the benefit

of the increased tariff of 5 annas, whereas 1919 had had only

five months. The balance of revenue account amounted to

£81,446, to which had to be added £4.580, the dividend on
shares in the tramway company, and £1,401 from interest on
Treasury bills. These made a total of £87.427. On the debit

side of "the latter account there appeared the usual items for

interest and redemption of debentures under the sinking fund.

The sum of £20,000 had been debited for depreciation and
renewals, which was £6,000 more than last year. Provision

had been made for income tax paid and payable in India,

amounting to £6,325, also £4,000 for corporation profits tax.

The balance of net I'evenue for the year w'as £40.721. Adding
£7,114 brought forward from last year, there was available

for distribution £47,835. These results were obtained under
somewhat adverse circumstances, as, in addition to the stop-

page of the tramways between January 26th and February
4th, 1920, there was a strike of the company's employes, which
began on May 25th and lasted until June 22nd. In the balance

sheet the total of the capital account remained as before, but

the number of ordinary shares showed an increase of 1,330,

and the preference shares a corresponding reduction. The loan

from bankers in Madras appeared as £22.187 10s.. com-
pared with £35.102 17s. 5d. at the end of 1919. At
the last general meeting it was explained that the

rupee floating liabilities and assets had been valued at

2s. at December 31st, 1919, with the exception of the

loan from bankers, which it w-as considered prudent
to convert at the actual rate of 2s. 4d. then ruling. At De-
cember 31st. 1920, exchange was Is. 5id.. at which rate the

rupee liabilities and assets were converted, and this explained

the reduction in the bank loan as it appeared in the balance

sheet. Having regard, however, to a further reduction in

exchange to about Is. 3Jd., the board considered it de.iirable

to pav off this loan entirely, and this was done in March last.

On the assets side of the balance sheet, the sum of £16.2.S4

5s. 2d. was shown as expended on works representing chiefly

the building of a new sub-station at Royapuram. the equip-

ment of the new sub-station at Mount Ro.id. and extensions of

mains. Through a variety of causes, shipment of the four

250-kW rotary converters had been seriously delayed, but two
of them were in transit and the other two were ready for
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shipment. The delay had caused great inconvenience and con-

siderable loss of revenue, as there vras a large amount of busi-

ness waiting to be done. The increase of 1 anna for Ughting

and fans on a combined circuit was granted for a period of

three years only from August 1st. 1919. The directors had

appUed to the Government, however, to withdraw the hmita-

tion as to period, and were very sanguine that their applica-

tion would be favourably entertained.

The chairman, in reply to a complaint that the company's
progress was behind that of other Indian concerns, pointed

out that during the past six years the company's business had

been developed entirely out of revenue, and if they had had
command of new capital they would have made much greater

progress. If it were possible to offer locally a portion of any
new capital they might wish to raise, that would be done.

The accounts for the year ended March,
Edmundsons' 1921, show that after providing for income
Electricity tax, mortgage and note interest, and de-

Corporation, benture stock charges, the net profit is

Ltd. f16.053, as against £8,099 in the previous

year. Including the balance brought for-

ward (£10,090) the total available is £26,143, out of which
it is proposed to pay a dividend for one year on the cumulative

preference shares, requiring £12,000 and to carry forward

£14,143. (Last year's report stated that owing to the neces-

sity for conserving the company's financial resources, the

directors were unable to recommend the payment of the

cumulative preference dividend.)

Capital Espbnditdrb
AND

Name,

AND Gross Profits of Subsidiary
Other Companifs.

profit

(before pro
viding for

capital charges
and depreciation).

1930.

Alderley .

.

Bromley .. ..

Folkestone
Guernsev
Isle of Wight .

.

Ilfracombe
Lancashire Co.
Lymington
Melton Mowbray
Newmarket
North of Scotland
Ramsgate
Soarboro* Trams
Salisbury
Urban Co. Group
Whitchurch
Wycombe
Cromer
Dorking .

.

Frome
Hamilton
Surbiton .

.

Load
connected
inkW.
1920.

1,467 W.
5."9
6,660
5,785
6,937
1,116

32,804
964

1,288
1,284

6,017
1,951

1,519

2,438
3,475
2,735

Annual meeting

. . £4,792,655

. . £4,a27,l!i9

June 30th.

I!"

The annual general meeting was held in

Oriental London on June 17th, the chairman, Sir

Telephone and 11. Babington Smith, G.B.E., pre.siding.

Electric The greater part of the chairman's speech
Co,, Ltd, was a review of the directors' report. W'hich

was abstracted in our issue of June 10th

(p. 759). Regarding the future of the Indian systems, he said

that under the licences held by the Bombay and Bengal com-
panies, and also by the Oriental Telephone Co. in respect of

its Indian branches, the Government of India had the option

of purchasing the telephone undertakings on defined terms on
March 31sf, 1923. provided notice was given not later than
the end of March, 1922. If this power was not exercised by
the Government in 1923. the licence gave a similar option in

1928, 1933, 1943, 1953, and the licence" finally expired in 1963.

The directors had represented to the Government that it was
impossible to carry on a telephone system with eificiency if

the remaining tenure was short, and uncertain. It was essen-
tial that plans for development should be laid well in advance
of requirements, and that capital expenditure should be in-

curred which would not be immediately remunerative ; but it

was obvious that a company with an expiring tenure could
not. without injustice to its shareholders, spend money on
plant which would yield no return before the date of transfer,

and would then be sold at a depreciated value. If the decision
should be against purchase in 1923, they had a.sked that, in
the general interest, the companies should be given a secure
tenure for a considerable period, as well as authority to in-
crea.se the rates to an extent necessary to enable them to cope
with the high working costs now obtaining. Last year they had
had reason to think that the Government was likely to exercise
its option to purchase ; a{ the present time there wag reason
to think to the contrary.
The chairman, in reply to questions, said that, as he men-

tioned last year, the liquidation of the Egyptian Co. was only
held up because of an outstanding question with regard to
income tax between the liquidator and the Inland Revenue
authorities. He trusted that before they next met the liquida-
tion would have been completed. With regard to the question
as to whether it was necessary to place such large sums to re-
serve, his answer was that in a telephone business it wa«
extremely prudent to strengthen the reserves with a liberal

British Electric

Traction
Co., Ltd.

hand. Depreciation of plant was always large, but it might be
larger than was anticipated owing to the progress of invention,
while in the case of this company there were so many uncer-
tainties as to the termination of licences, the outcome of pur-
chase terms, &c. Respecting the capital reserve account and
the depreciation and general reserve account, he said that these
were in part represented by investments—namely, War Bonds
—and in part by assets, shown on the other side of the balance
sheet, consisting of plant, land and buildings, stores, and also

holdings in subsidiary companies.
The resolution was unanimously carried.

The gross profit during the vear ended
March 31st, 1921, was £264,773. against
£246.717 for the preceding year. The gene-
ral expenses were £44,575. leaving a net
profit of £220.197, plus £150,422 brought

forward. After deducting debenture stock interest, £85,136,
there is a balance of £285,483. There is to be placed to reserve
£12,349; 6 per cent, is to be paid on the cumulative participat-
ing preference stock, and 4 per cent, for the year on the
ordinary stock, leaving £177,319 to be carried forward. No
provision has been made for corporation profits tax (if any), as
it is proposed to deal with it in the year in which it is paid.
The net profit of £220,197 for the year compares with £211,316
for the preceding year. The aggregate receipts of the asso-
ciated companies for 1920 showed an increase, but the expenses
increased in a greater ratio, due in a large measure to the
fact that in the majority of cases the associated companies were
not authorised to increase fares and charges until the latter
part of the year, although advances in wages were granted
earlier in the year. The amount standing to the credit of
reserve account at March, 1920, was £500,000, from which
has been deducted £19,954, mainly in respect of loss on realisa-
tion of war stock. There has been added £7.605 in respect of
discount on £11,286 5 per cent, perpetual debenture stock,
and £8,067 4J per cent, second debenture stock purchased
during the year, and it is proposed to transfer £12,349 from
revenue to reserve. The reserve will then stand at £600,000.
The investments, which now stand at £3,861.816, show a de-
crease, as the result of sales on balance, of £165,975 compared
with the preceding year. The investments yielded a revenue
of £208,386, representing an average of 5.39 per cent, for the
past year on the amount at which they appeared in the balance
sheet, as compared with 5.28 per cent, for the preceding year.
Mr. J. S. Austen was appointed chairman of the company in
.luly last when that position was vacated by Mr. E. Garcke.
Mr. Garcke, who retained his seat on the board, has since been
appointed deputy chairman of the company. Meeting : To-day,
Friday, at the Holborn Restaurant.

Stock Exchange Notices.—The Committee has s{>ecially

allowed dealings in the following, under Temporary Regulation
4 (3):-
Johnson & Phillips.—£3.50,000 8 per cent, first mortgage de-

benture stock.

The undermentioned have been ordered to be officially

quoted :

—

Newcastle;upon-Tyne Electric Supply Co.—£250,000 4i per
cent, consolidated first mortgage debenture stock.

Prospectus.

—

Pernambuco Tramways £ Power Co., Ltd.—
The list is announced to close to-day (or before) in an issue
of £500.000 8 per cent, prior lien debentures to bearer, at
96 per cent. The funds are required for the construction and
equipment of lines necessary to obtain increase of fares, for
the lighting programme and provision of extra rolling stock,
the repayment of temporary loans, and provision of working
capital for stores. See.

Ransomes, Sims & Jefferies, Ltd.—The report for the year
ended March, 1921, shows that after paying debenture interest
and preference dividend, it is not considered practicable to re-

commend a dividend on the ordinary shares, having regard to

present adverse trade conditions, fall in selling values, and
the necessity for conserving the resources.

Victoria Falls & Transvaal Power Co.—Final dividend of
4 per cent., less tax, on the preference shares in respect of
1920. making 10 per cent.; 3 per cent., less tax, on account
of 1921; and a dividend of 5 per cent., less tax, in respect of
1920 on the ordinary shares.

Chloride Electrical Sfora£!e Co., Ltd.—Dividend of 5 per
cent., free of tax, on the ordinary shares, making 10 per cent,
for the year. £25,000 to reserve; £5,000 to employes' benefit
fund ; £25,340 carried forward.

Lancashire Power Construction Co., Ltd.—Dividend of 7
per cent, on the participating preference shares for the year;
£4,192 carried forward. It is stated that there will shortly
be a further issue of capital.

Yorkshire (West Hiding) Electric Tramways, Ltd.—In-
terim dividend of 3 per cent., less tax, on 6 per cent, cumula-
tive preference for the half-year ending June 30th.

Belgium,—The report of the Soci^t^ d'Electricitd du Nord
de la Belgique for last year shows a profit of 650,177 fr., ss
contrasted viith only 24,869 fr. in the preceding 12 months.
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Arbroath Electric Light & Power Co.—The annual report

shows a net profit balance of £5,712, after paying interest

charges and 5 per cent, dividend on preference shares. At
the meeting on I'Yiday last, Mr. George Balfour, M.P., chair-

man, prcsioiug, it was agreed to pay a dividend of 8 per cent.

(Icsj income tax) on the ordinary shares, and an additional

1 per cent, (less tax) on the preference for JyA); to place £3.000

to the reserves and renewals fund, making this fund £10,000,

and to carry forward, subject to payment of directors' and
auditors' fees, £1,367. The past year has been the most
prosi)erous in the history of the company. The share capital

has been increased to £100.000, and it is proposed to make an
issue of new shares in the near future for the purpose of

repaying loans and providing lor extensions of plant and cables

to cope with increasing demands.

Globe Telegraph & Trust, Ltd.—Net revenue for year
ended May, lyiil, after deduction of expenses £'287,77'2, plus

£1,379 brought forward, together with £10,000 transferred

from reserve for contingencies account, total £299,181. Total

distribution on the ordinary shares 10 per cent., free of tax.

Balance carried forward £2,181.

Birmingham District Power & Traction Co.—To renewals
^68,000, dividend of tj per cent, on the ordinary shares; car-

ried forward .£4,503.

[Owing to pressure on our space, several " City " items are

held over to next week.—Eds. Elec. Rev.]

diplomatic handling if the trades union ullicials are to retain

their power over the workers. Should they, the leaders, fail

to do this, the theory is that it \>ill be a good thing for stocks

and shares in all industrial companies, us alVording evidence
that the tyranny of trade unionism may be weakened, and
men left at liberty to work as they please.

The feature in the foreign list is a Tail of 2i points in Brazil

Tractions, but .^nglo-.Vrgentine Tramways are dull also. The
second preference at '2J are ex the 5s. (id. just paid on account
of arrears. Mexican Light & Power first mortgage bonds have
fallen 4 to 70}, owing to the disappointment felt at the luck of

settlement news from Mexico. There is some grumbling on
the pi»rt of holders of Mexican Utility bonds at the stutement
that lucunie Tax at the rate of Os. in the £ is to be deducted
from the payment of such arrears of interest as are to be dis-

tributed early next month.
There is no change at all in the list of home electricity

shares. Occasionally a few com<' to market, but are readily

taken. Gas stocks, however, are dull, in consequence of the
coal strike, though this particular cause has not yet affected

prices in the electricity market. A few Bournemouth & Poole
second preference have been changing hands on the basis of

(i 1/16. Metropolitan Electric new 7i per cent, extension de-

benture stock, issued at 9o, continue steady at 98, the partly-

paid scrip being 3i premium. Victoria Falls preference are
unchanged at los. 9d. and the ordinary at 7s. 6d., although
the report is satisfactory, and the ordinary again receive 5 per
cent, dividend. Rubber shares are flat upon undisguised fears

that many companies must be running short of money; the
weakness of the price of the raw material offers no encourage-
ment to the usual supporters of the share market.

STOCKS AND SHARES.
TOEbDAV EVENIKG.

Stock Excha.nge markets make an mdiU'erent showing in the

matter of business. The mmers' refusal to resume work came
as u surprise of a distmctly unpleasant chai-acter. Moreover,
it was expected that even if the ballot showed an adverse
majority to peace, the men would go back to work in rapidly-

mcreasmg numbers, but they show no disposition to

do so far. Consequently the markets are slow and dull. There
is a little investment business gomg on, and men still talk

hopefully of a Bank Rate reduction now that the Federal Bank
of New York has lowered its mmimuiu. But even this hope
is tempered by considerations arising out of the strike.

The Home Railway market is one of the chief sull'erers in

the latest financial malaise. Coal is undoubtedly the main
cause of the investor's positive refusal to look at the stocks in

this department. Underground Electric Income Bonds man-
aged to maintain a firm front at SUi, but the £10 shares have
dropped to 2i and the Is. shares to 7s. Districts have lost li
at 18J. MetropoUtans fell to 26, and the only stock in the
market to show any firmness is Central London Ordinary
Assented Guaranteed, which has risen 3 points to 48J. The
company's non-assented ordinary stock stands at 31J, the de-

ferred being 21^ and the preferred 34. But the guaranteed
assented preferred ordinary has risen to 50 and the guaranteed
deferred ordinary to 45J. London Electric £10 shares are
better at £3. London and Suburban Traction preference eased
off to 7s. ; the ordinary are still half-a-crown.
Marconis have been as low as 43s. 3d., but a breath of buy-

ing restored the quotation to 2^. Canadians remain at 8s., and
Marines at 25s. Marconi 7 per cent, preference have gone
back to 2 3/16. Cable stocks are steady as a whole. Western
ordinary at 16J are 5s. lower, otherwise there is no change in <

this particular group. The Anglo-American issues maintain
their rise of last week.
United River Plate ordinary are quoted 5^, which is ex the

right to the allotment of one new share at £5 for every three
old shares previously held. The rights are valued at about
5s. premium, and the new shares are being dealt in on this

basis. Siemens ordinary are also ex the right to the bonus,
and the price was marked down to 20s. in consequence. The
new 10 per cent, preference shares are now 21s. 3d., at which
they look a good purchase, it is, indeed, only for this class of

share that the investor is at present showing any partiality.

Ordinary shares are out of favour, and, with the dividend out-
look so much obscured by the labour troubles, it is not sur-
prising that the buyer prefers to stick to fixed-interest securi-
ties, rather than to adventure into the more speculative
ordinary.
Amongst manufacturing shares, British .\luminiums at

15s. 9d. and General Electric preference at 16s. 6d. are both
6d. down. The General Electric Company's 6J per cent. " A "

preference and li per cent. " B " preference are now both
quoted at the same figure. The new debenture is 89J for the
fully paid and 3i discount for the scrip. Electric Construc-
tions at 16s. 3d. have lost 1/16. Telegraph Constructions re-
main at 20^. Engineering shares are steady, Babcock & Wil-
cox holding its rise at 2i. Iron, coal and steel shares are dull,
rather than flat. Viekers have gone back to 12s. 9d. sellers.
and the 5 per cent, tax-free preference to the same figure.
Private advices from the provinces to London business houses
hold out no particular hope of immediate settlement of the
coal strike, but, in the City, the view is general that the pre-
sent position leaves the Miners' Executive in a situation as
difficult as it is delicate, and one which calls for extremely

SHARE LIST OF ELECTRICAL COMPANIES.
Home Electhicity CoHPANiEa,

Dividend Price
,

" ^ Jone ai, Yield.
1919, 19!H). 1931, RieeorfBll. p,o,

Brompton Ordinary 19 la 6 — £10
Charing Cross Ordinary . ..78 8i

— 10 6 8
do. do. do. 4iFre(... 4)4) 8 — 7 10 6

Chelsea 4 6 8i
— 948

City of London 18 14 1,', — 1116
do. do. 6per cent. Pref... 6 6 17/- — 7 13

County of London 8 8 8J
— fllTO

do. do. 6per cent. Pref... 6 8 ti — 7 7 8

Kensington Ordinary .... 7 9 4| — 10 18 3
London Electric 3) 3) 1 — 7 10

do. do. 6 per cent. Pref...66 Sj — 10 18 3

Metropolitan .. 6 7 8) — 10 00
do. 44 per cent, Pref. .. «) 4) 3}| — 7 18 3

St. James' and Pall Mall .... 19 13 6 — 10
South London 6 7 3) — 9 3 10
Bouth Metropolitan Pref 7 7 16/9 — 8 17 10
Westminster Ordinary .... 10 10 6J — 9 10 6

Teleoraphs and Tblephoneb.
Anglo-Am. Tel. Pref 6 6 83) — 7 8 n

do. Def li IJ 17) — 8 11 B
Chile Telephone 6 6 5i — 668
Cuba Sub. Ord 7 7 7) — 968
Eastern Extension 10 10 16| — 6 4

Eastern Tel. Ord 10 10 167) — 5 19 6

aiobe Tel. and T. Ord 10 10 16g — 8 4

do. do. Pref 6 6 9i — 6 9 9

Great Northern Tel 33 34 355 — 811 6

Indo-European 10 10 85 — 7 2 10
Marconi 36 36 2} — —
Oriental Telephone Ord 13 13 3^ — 'S 18
United R. Plate Tel 8 8 6» — 6 13 4

West India and Panama .. .. Nil Nil ^. — Nil,

Western Telegraph 10 10 IcS — i '6 4

Home Rails,

Central London Ord, Assented . . 4 4 48) -f3 8 16 10

Metropolitan 11 1) 26 — ) 6 17 B
do. District .. NU Nil m —1) NU

Underground Electric Ordinary . . Nil Nil 3i — i Nil
do. do. "A" .. Nil Nil 7/- —Bd. Nil

do. do. Income ..4 3 GO) — 3 9 4

FoEEioH Trams, &a,

Anglo- Arg, Trams, First Pref. .. 6) 12) 2} — ,'5 10

do. do. 2nd Pref. . . Nil 5) 2| — 9 11 4

do. do. 6 % Deb. ..66 66) —I 7 12 8
Brazil Tractions Nil Nil 82) —3 Nil
British Columbia Elec. Ely. Pfce. 5 6 66 — 8 18 6

do. do. Preferred 5 6 63) — '8 16

do. do. Deferred 3 8 61J — 'II 17 6

do. do. Deb. . . 4J 4} 69) — 7 2 10

Mexico Trams 5 per cent. Bonds.. Nil NU 624 — Nil
do. 6 per cent. Bonds.. Nil Nil 23) — NU

Mexican Light Common . . . . Nil NU 11) — Nil
do. Pref Nil NU 18) — NU
do. 1st Bonds . . . . NU Nil 70) —1 Nil

Manufactubing Coupaniks,

Babcock & Wilcox 16 16 ii — 6 14 6

British Aluminium Ord 10 10 lB/9 —6(1. 12 14

British Insulated Ord 15 10 lA — 9 19

CaUenders 15 16 1) — 10

6) Pref 6) 6) 17/6 — 7 8 7

CromptonOrd 10 10 lB/3 — 13 6
Edison-Swan 10 10 11/3 — —

do. do. 6 per cent. Deb, ..65 70 — 7 2 10
Electric Construction . . . . 10 10 16/8 — ,'5 12 6 3

English Electric 8 8 12/- — t3 6 8

Do. Pref 6 6 14/6 - 8 6 6

Gen. Elec. Pref 6) 6) 16/6 -6d. 7 17 7

do. Ord 10 10 1,1; — '9 8 2

Henley 16 16 13 — 10 18 2

do. 4JPre« .. 4) 4) Bi — 6 18 6
Indla-Rubber 10 10 {;,

— —
Met.-Viokers Pref 8 8 1\S — 8 16 10

Siemens Ord, 10 10 1 — 'lO
Telegraph Con 30 30 30) — »B 17

* Dividends paid free of Income Tax,
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THE RELATIONSHIP BETWEEN EFFICIENCY AND WORKING COSTS
OF SMALL MOTORS AND GENERATORS.

By E. O. KENNARD, A.M.I, E.E.

(Cone''iiih'd from page 773).

The improvement due to increase of rated speed is illus-

trated by the cmve in fig. 4 for 5-kW d.c. shunt-wound
machines, where the tfficiency is seen to increase from
83 per cent, at 250 r.p.m. to 92 per cent, at 2,000 r.p.m.,

representing a reduction in power at full load of 0-45 kW.

Fig. 4.—EFFicmxrv and Speed.

In order to establish a reliable basis on which to estimate

the total working costs, it becomes necessary to divide

machines into three different classes :
—

(a) Those for intermittent working, such as lifts, &c.

(h) Those running all day on a variable load, driving

machine tools, &c.

(c) Those running continuously on a steady load, charging

accumulators, driving fans, pumping plant, &c.

In class (a) where the total number of running hours per

year is not large, high efficiency is not important, especially

if the price of the motor is increased thereby.

In class {h) small no-load losses, and high efficiency at

4 load, are essential to obtain low working costs.

Those in class (' ) require the maximum efficiency at the

normal working load.

As an estimate of the total number of hours per annum
worked by motors in (/<) and (r) classes, a fair value will be

obtained taking 48 hours per week and .50 weeks per year,

giving a total of 2,400 hours per annum.
The following simple formula is then obtained :

—

Running costs per year in £ = kW input x 2,400 hours

X pence per unit/240.

Running costs per year in £ = kW input x pence per unit

X 10.

When estimating the running costs for machines working
with a variable load, it is convenient to assume that the

average load for the year is one-half the full rated load ; the

kW input will, therefore, be approximately

—

No load kW input -|- full load kW input/2.

Having established what is claimed to be a reasonable

basis on which to estimate the running costs of electrical

machinery, in order to estimate the standing costs or capital

charges some figures based on representative prices are

necessary before total working costs can be prepared.

Taking the average of present-day prices of IJritish

manufacturers, the prices of new machines may be taken as

approximately 200 per cent, greater than the pre-war
values.

In accordance with the foregoing, the curves shown in

fig. 5 have been prepared, showing prices for d.c. machines
of standard make at various speeds and outputs. A machine
specially built to obtain higher values of efficiency will

cost more than the price shown in fig. .0, and these have
been estimated to cost some 20 per cent. more. The most
striking feature concernincr the values shown in fig. 5 is

the economy in first cost it is possible to efl'ect bv the use
of high speeds. For example, the prices of a standard

3 7.')-kW machine (or 5-h.p. motor rating) are £116, £74,
and £48, at speeds of 500, 1.000 and 2,000 r.p.m. respec-
tively, and the ratio of prices for other outputs are approxi-
mately in the same proportion.

With regard to the question of standing charges, these
cannot be estimated so accurately as the running costs. Prices
of machines are unstable, likewise rates of interest on
capital, also the question of the annual sum to be charged for

depreciation is a debatable one. This amount should cover
the cost of running repairs, and also provide for replace-
ment when the nnchine is obsolete. The present bank rate
of interest is (U per cent, per annum, the cost of repairs
should not exceed ?>\ per cent, per annum, and allowing for

the scrap value of a machine, 5 per cent, per annum should
cover the cost of depreciation. These costs added together
make a total annual charge of 1 5 per cent, of the capital
outlay, enabling the annual capital charge for any particular
rating to be determined from the prices shown in fig. 5.

In the case of high-effijiency machines, as shown previously,

when rated in agreement with the Engineering Standards
Association's rules, full load occurs at from 25 percent, to 50
per cent, above the point of maximum efficiency according
to the rated speed. It will be seen from the curves in fig. 1

that the drop in effinency from
;{
to full load only amounts

tn some 2 per cent., so that if advantage is taken of the

increased rating, the high-efficiency machines will cost no
more than standard ones at the lower temperature rating.

As an alternative, high-efficiency machines may be employed
with the full-load rating at their maximum efficiency, the

cipital costs then being increased by some 20 per cent., this

course being justified in some cases where long running
periods are necessary. It is evident that in cases where
increased efficiency incurs a corresponding increase in

capital charges, it will be important to take into consider-

ation the number of hours the machine will be in use ; if

the choice lies between, first, a motor of high efficiency

and high first cost ; and, secondly, a motor of low efficiency

and low first cost, then the number of working hours per

annum at which both machines will have the same working

6-0 &0 10 12

200
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At 15 per cent, per annum the capital charges for each

motor are 2,700 and 2,880 pence respectively. At 3d.

per unit the costs for current for each motor are 14'ii

and 13ir)d. per hour.

Then the number of hours per annum for equal cost

= (2,.S80 - 2,700)/(14-;i - l.S-15) = 137 hours,

and as it is required to use the motor for 500 hours, it will

be more economical to install the efficient motor at a higher
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secondary output where series-connected machines are
used

—

D = t/(1 + 1/r e).

Where d = dynamo output in watts.

T = total watts output required from secondary
circuit.

E = ratio, motor volts -^ dynamo volts.

E = overall eflBciency of set.

Applying this formula to the case suggested above

—

D = 2,000/(1 + 1/-74) = 850 watts,

K being based on the combined efficiency of two h.e.

machines at 2,000 r.p.m. (approx. 8(5 per cent. each).

Total watts from 200-V main = 2,300.

Overall efficiency is approximately 86 per cent., whereas
charging from the main through a resistance would only
yield 50 per cent, overall efficiency.

Allowing the capital charges at £7"2 and £1 , the following

annual costs at 3d. per unit (2,400 hours) are obtained :

—

ISeries connected motor-generator, £77 '2

Direct from mains through resistance, £121,
resulting in a net saving ot £44 per annum.
The advantages of moderately high speeds have already

been referred to, allowing both a gain in efficiency and a
reduction in capital costs. For many commercial uses,

speeds above 1,000 r.p.m. cannot be profitably employed for

motor driving, owing to the difficulty of arranging suitable

couplings without employing reduction gear.

Where motor-generatois are concerned, however, full

advantage can be taken of high speeds, although at present

even for small machines below 1 kW output, 1,000 r.p.m.

appears to be the standard speed. In fig. 8 curves have
been prepared showing the working costs per annum for

various types of motor-generators on the basis of current at

3d. per unit.

Some remarkable reductions are noticeable between the

working costs fur Grade II machines at 1,000 r.p.m., and
h.e. machines at 2,000 r.p.m. (Curves A and B).

For example, for the smallest type of machine of 100-watts
output, as commonly employed for charging automobile
ignition accumulators, the cost ptr annum fallsfrom £12-6
to £8. Then taking a sjmewhat larger machine of 1 kW
output as might be used ifor plating purposes, the 'annual

900
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Standards Association's decision such temperatures can be

safely employed) would generally result in improved " all-

day " etlicieucy.

2. An increase in the lirst cost of a machine in many
cases will be justified to obtain hi|^her efficiency.

3. High speeds up to reasonable working limits should

be employed where driving conditions do not prohibit their

use.

4. The use of series-connected motor-generators offers con-

siderable reductions in working costs where the ratios

between primary and secondary voltages are favourable.

5. Low-eilicieniy iiiarhines are best suited for operations

in districts where the prue of power is low, or where the

number of working hours per year is small.

REVIEWS.

Ozone. By E. K. Eideal, M.B.E., M.A., I'h.D. Pp. viii-l-

198; iii figs. London: Constable & Co., I.td. 1920. Price
I'is. net.

Tills book forms the second published section (jf the lat<' Mr.
B. Blount's " UVeatise of Electro-Chemistry," which is in-

tended to comprise a comprehensive series of separate mono-
graphs based on the chapters of Mr. Blount's well-kuowii

, text-book. The scheme i.s an ambitious one, but it was worth
the attempt, and it deserves success.

'The present book is by one of our younger electrochemists,
a gitted and promising investigator, from whom much is

' expected. It is gratifying .that the attractions of a professor-
ship at the [Jniversity of Illinois were not proof against the
call of his native land, and Or. Kideal is now teaching electro-

chemistry at Cambridge,, where we hope he will found a
vigorous school of that branch of physical chemistry. Dr.
Rideal has exceptional gifts as an expounder, not the least

of which are his lucidity of style and his grasp of fundamentals,
and his talent for teaching hnd.s a ready outlet in the vokime
before us. The book, however, is not, in our view, well
balanced. While no doubt ozone is in itself a substance of

considerable interest, whether from the chemical point of
view as an allotrope of oxygen, or from the electrical point <jf

view as an accompaniment of many types of discharge, never-
theless its chief claim to general attention lies in its remark-
able properties as an oxidising agent—in other words, in its

industrial applications—and yet to these the author devotes
only about one-fifth, just one chapter, of his book. We are
far from underrating the importance of what appears to be
purely academic discussion, but we do feel that if some of
the space devoted to the consideration of theoretical methods
of producing ozone, such as thermal or electrolytic methods,
had been devoted to a fuller and more critical account of its

u.se or possibilities, say, in the oil, fat, and wax industries,
or in organic chemistry generally, the book, excellent as it

IS, would have been far more helpful and stimulating.
'Tfie electrical engineer, as such, will find Chapter VIl the

most interesting in the book, as it deals with the formation
t>t ozone by the action of the silent discharge in air—at present
the only method of manufacture that has attained technical
importance, although the quartz mercury-vapom" lamp ozoniscr
has possibilities worthy of scrutiny. The theoretical discus-
sion in this chapter is well handled, and the conditions favour-
able to maximum production are brought out w«th precision
and clearness. The accounts of the various ozonisers in use.
however, are descriptive on the whole rather than critical.

J'ossibly there do not exist sufficient quantitative data on
which to base a critical discussion. There is much scope for
further experimental study of the industrial preparation of
ozone

.

In the field of application the most extensive use of ozone
at present is for the sterilisation of water. We are told that
over fifty sets of plant are in operation for this purpose

;

but while ozone may perhaps continue to be used in certain
cases for completing the steriHsing process, it is likely that
electrolytic hypochlorite or chlorine—far cJieaper products

—

are- destined to replace ozone in course of time.

,

Of great interest is the discussion of the rationale of air-

jnirification by means of ozone, a process which must be
assumed to be beneficial in view of its extending use on the
London tube railways and elsewhere, but which nevertheless
is at present difficult to explain in a satisfactory manner. We
can hardly accept the view sometimes put forward that the
effect is purely p.'-ychological, but yet no evidence exists that
the small quantities of ozone used can be germicidal—except
in the air which actually passes through the ozoniser.

It is clear that the remarkable properties and the future
possibilities of ozone give it an interest quite out of propor-
portion to its actual importance.

Dr. Rideal's book will, therefore, make a strong appeal to
those whose imagination is stimulated by the promise of
what may be. rather than l)y the more prosaic perfoririance
of what actually is.

In Introduction to Technical EU'ciricity. By S. G. Starling,
B.Sc, A.K.C.Sc. Pp. Ittl; figs. 158. London; MdcMii-
lan it Co., Jitd. Price :Hs. Ha. net.

The publishers' note at the beginning of this work puints

out that the Bducatibn Act of 1W8 will call for a largo exten-
.siou of elementary school worK, ana their Life and Work
Series is meant to supply this demand. Ihe volume on tech-
nical electricity by Mr. Starling lias been .specially written
with a view to treating the subject in a inauuer suitable for

young students. It is clearly wriuen. and the .subject matter
IS likely to make a very direct apjieal to all readers. Since
the book is primarily Jor class w'ork many' simple illustrative

experiments are described, and there at-e- several test ques-

tions at the end of each chapter. The book could be read
without much difficulty by a private student, although a fair

knowledge of chemistry and some elementary algebra are pr^-

MupposiMl. It would add to the value of the book if a price

list of the instruments and materials for the experiments were
given, as many keen students are prevented by local circum-
stances or by temperament from attending organised courses.

The scope of the book includes Electric Circuits, Ohm's la\V,

Primary and Secondary Cells, Induced Currents, and these

subjects are illustrated in a very practical way. The only
criticism which the reviewer has to offer is that the machines
shown in the figures are completely out of date and can now
be found only in museums. The Elihu Thomson supply meter
.shown in fig. 149 has no potential resistance other than that

of the armature, and although this may be rather beyond
the scojje of the readers, it is an error, and should be cor-

rected. It woulil be better to describe a, mercury motor meter
as this type is far commoner in Britain than the conimutafor
type. On tlie whole the book is very good, and can con-

tidentlv be recommended.
'

Klenunlary Tilri/rupliu. By II. W. I'E.NDKY. Second edition.

Pp. '2&!; 189 figs.. London: Sir Isaac Pitman & Sons,
Ltd. Price 7s. 6d. net.

This book, written especially to meet the requirements of. the
first grade of the subject in the syllabus of the City and
Cuilds Institute, can be recommended confidently as a first

text book in the art and science of telegraphy. In the ten
years which have elapsed since the first appearance ot the
book there have been various advances in practice, and these

the author takes into account—so far as they fall within the
province of the book—by describing later apparatus and in-

cluding new and revised diagrams'. As the book is intended
primarily for students a feature which will be generally ap-

preciated is the appending of exercises to each chapter and
the inclusion of the City and Guilds examination questions
for the years 1908-1920 inclusive. It cannot be emphasised
too strongly that the solution of definite problems is the best

means of testing and establishing knowledge. A welcome
addition from the reader's point of view would be the inclusion

<if answers to all the numerical problems.
Commencing with an introductory treatment of the funda-

mental principles of electricity and magnetism,
_
particularly

as bearing upon telegraphy, the author proceeds to deal with
primary flatteries and secondary i-ells as used in telegraphy.

Telegraph instruments are then described, attention being
confined to the simpler equipment, all of which is well illu.s-

trated by photographs, by diagrams where nece.s.sary, and by
connection diagrams in every ca.se. Telegraph lines, overhead
and underground, are next considered, all the main constnie-

tioiial components being ile.scribed and illustrated and good
practical treatment being given to the main principles -of

erection and operation. 'Testing instruments and the simpler
line tests are also considered in this cliapter.

The simpler sy.stems of manual telegraphy, duplex working,
central and universal battery systems, and various develop-

ments in this field are discussed in Chapter V, whilst the final

chapter contains useful miscellaneous information on earth

currents, and the protection of line and apparatus.

The general verdict on this book will be that it is a volume
with a definite purpose which is very well fulfilled.

Tclcyraphy. By T. E. Herbert. Fourth edition, revise^d.

1,019 pages, 638 figures. London: Sir Isaac Pitman &
Sons. Ltd. Price 18s. net.

In reviewing this monumental work, long since familiar to

every telegraph engineer, it is unnecessary to do more than
notice the additions to, the text in the new edition. In

general, the work remains the finest and most comprehensive
treatment available for the telegraph engineer, dealing as it

does with the fundamental prmciples of magnetism and elec-

tricity
;
primary and secondary cells; circuit laws and calcu-

lations; current, voltage and resistance measurements; all the

apparatus and circuits employed in various telegraph systems,;,

,

and the construction and testing ot overhead and underground.,

lines.
'

.'

Several pages describing the Kleiuschmidt keyboard per-

forator have been added .to Chapter X on the VVIie.itstone

automatic system. ,Chapter_ XVIf on secondary cells hij.s

been overhauled, .soiiie additional information being incor-

pm-ated. The chemistry and physical phenomena of the action,

are cousidereii, plate a'nd cell lonstructions are described at
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considerable lenj,'tli, aiul very sound rucommendations are

made concernmt; the "treatment of cella. '

Appendix C, dealing with the Gulstad relay, has been re-

written with the incorporation of much information of special

interest now tluit the U-relay is adopted on so many long and
difficult circuits. The G-relay has been, of course, the P.O.
standard relay \vith the addition of auxiliary windings em-
ploying the Ciulstad principle. The vibrating relay increases

the working margin on long high-speed Wheatstone circuits

and increases the rate of transmission on, some of the long
underground and submarine cables by 50 per cent. The use
of G-relays on the London-Newcastle quadruple duplex
Baudot hue (358 miles, KR = lU;r!.7(in) has dispensed with the
repeater formerly required at Warrington.
Though amplifying valves are not yet employed on telegraph

circuits in this country, there can lie no doubt that their re-

markable properties will soon be utilised. The author has,

therefore, wisely gone ahead of present practice , iir this

country and provided, in the addendum a very useful treat-

ment of the thermionic relay—its principle, construction and
application.

No great success has yet been obtained in evolving formulae
which will enable the working speed of a cable circuit to be
calculated directly. There are many factors which cannot
well be taken into account mathematically, hence the actual

speed is lower than that indicated by formulfe. and the only
safe practice is to base estimates upon the rate of working in

circuits of .similar construction but different length. In aerial

lines the determining factor is the value of the received cur-

rent, and the author gives an excellent rr.iiimi: of .T. L.
Taylor's researches in this field. .\tniospheric conditions in

this country make the loss of current due to low insulation

the limiting factor determining the permissible length of over-

head telegraph wires.

The addendum concludes with a- description of the vibj'oplex

and an unbiased estimate as to its value in preventing tele-

graphist's cramp. The device, which is used considerably in

.'Vmerica. consists of a lever which is moved to the left to send
a dash, and which is held over to the right for varying periods.

W'hilst the requisite number of dots is .sent automatically by
the vibration of a weighted spring. It is a question whether
telegraphist's cramp is not due generally to faulty technique
on the part of the operator, and whether the risk of cramp
cannot be virtually eliminated by the use of double current
keys instead of single current keys on busy circuits.

In conclusion, it may be asserted that this volume remains
the classic work oh telegraphy both for engineers in practice

and for students, who will be interested'to^know that the book
is recommended by the C. A- G. examiners.

RECENT DEVELOPMENTS IN TURBINE

PRACTICE.

Discussio.N AT Newcastle-ox-Tyne.

Mr. K. Bau.manx's paper on the above subject, which was
abstracted in cm' issues of April loth and '2'2nd. was discussed

by members of the North-Eastern Centre of the Institution of

Electrical Engineers on May 9th.

Mr. F. W. Gardner, in opening the discussion, characterised

the paper 'as es.sentially controversial, saying that many of the
,

conclusions arrived at must on that account be open to ques-

tion. The point of primary interest was its bearing on the

old controversy which still raged round the relative merits of

the two great types of turbine, i.e., impul.se and reaction. The
next point was the author's dislike for the tandem turbine.

At the outset he belittled the performance of tandems with

a two-f3bw exhaust by ruthlessly dividing the output by two. al-

though the fundamental virtue of a tandem machine was its

adaptability for the two-flow" arrangement. The speaker re-

ferred to the tandem as a means of increasing the output at a

given speed beyond the maximum attainable efficiently w-ith a
single cylinder. The alternative was the multi-exhaust

described in the paper. That, he suggested, added appreciably

to the length, weight, and complexity of the turbine and,

therefore, to its cost. The paper contained no evidence to

show that a multi-exhaust could be as effective as a two-flow
tandem machine in keeping down leaving losses. The blade
height that could be used with a given mean diameter and
stress was greater in the tandem, as the complication of an
abrupt change of section half-w^ay up the blade was .not re-
quired. Further, the multi-exhaust- necessitated the intro-
duction of a labyrinth of idle blades and guide passages, the
los.ees in which must be considerable. The multi-exhaust
undoubtedly marked an advance; upon a single exhaust,
hut some more concrete evidence of its actual performance was
required before they could share the author's optimism about
its efficiency. The paper showed that a given area through the
last row was best obtained bv adopting a tall blade on a small
disk—that was, by making the ratio of blade height over dia-

meter as large as possible ; and in that respect the reaction tur-

bine had an advantage over the impulse type, because the

limiting value of that ratio depended, finally, on the possibility

of providing against blade vibration rather than on the
theoretical value of the stress in the material. Vibration was
most efl'ectively prevented by binding the blades together at

frequent intervals along their length, and that could be done
without appreciable loss of efficiency in reaction blades, as

the velocity of the steam at the inlet edge was comparatively
low with that type. Also the spread of the blades at the tips

could be made greater with reaction blading without serious

loss of efficiency. There was another reason why a tandem
arrangement was advantageous. The practice of reheating the

steam at the stage where the initial superheat disappeared was
developing, and might very soon be w-idely adopted for large

plant. In that case, the whole of the steam had to be with-
drawn from the turbine and then returned for the remainder
of the expansion, and -the turbine, therefore, automatically
became a two-cylinder machine. The same applied in a lesser

degree where steam was bled from the turbine at two or more
points for heating the boiler-feed water, as it seemed impro-
bable that all the necessary belts for steam extraction and al.%

a multi-exhaust could be crowded into the span of a single

shaft, at all events if the exhaust . were of the more com-
plicated type foreshadowed in the description. The section of

the paper dealing with the correction factors which had to be
applied to reduce the actual .steam conditions of a test to the

design standards had been very carefully and thoroughly
worked out. A comparison of the new. curve given for the

vacuum correction with that given in the author's earlier paper
showed clearly how the leaving los.ses had increased in import-
ance with the increase in the size of tm-bo-alternators.

Such curves had been in use by designers for a long time.

but had not, he thought, previously been published, and the
author's new curve should be of much service for general

purposes^ though in supplying correction charts for large plant

the manufactm'er would prefer to treat each case individually,

since the curve was applicable only to plant rated strictly in

accordance with the author's definition of economic rating,

and it was hardly possible to include all the widely differing

oases occurring in practice accurately in a single curve.

Mr. T. Waite was not very much concerned about the ques-

tion of impulse or reaction turbines referred to by the last

speaker, but was more interested in the matter of breakdown.
The matter of maximum size of the turbine depended largely,

to his mind, upon the kind of system to be used. Despite all

the technical skill used, breakdowns did occur and, so far as

electrical undertakings were concerned, the first point was
reliability, and that being so the maximum size of any turbine

should be just such as, in the case of broakdown. would permit
of the load being carried within the capacity of- the remaining
plant. He agreed with the author that the factor of safety

.should be increased with the size of the turbine, and favoure<l

the. figure of 15 per cent., for their experience was that 10 per

cent, did not provide a sufficient margin. With regard to the

author's remarks on the by-passing of steam, lie pointed out
that the turhine was not designed to run on overloarl long,

and tho.se who permitted this were not looking after their

business well. . ,

Mr. DowsON drew attention to the fact that it had always
been the policy to aim at reliability first, and after tliat

economy. When the author read bis funiici' |i;i|ier in 1912
they were thought to be falling away I'l-eaii-- lli--\ w.-r.- below
the speed figures given. In 1915 their liiaxiniiiin Muliice speed

was .500 ft., while that of the impulse turbine was rn^ch
higher. They had always used ordinary carbon steel, and one
of the features of the Parsons turbine in this country was its

.simplicity. Regarding the author's remarks on the factor of

safety in the large turbine, he did not think anyone could say

anything against the reaction design in the way, of lowering

that factor. That question also brought out that of tandejn

turbines, which were introduced first as reaction machines, and
he thought that the value of that design was quite under-

stood. With regard to the multi-exhaust, which he admitted
was .very ingenious, he did not quite agree with the justifi-

cation, put forward by the author, because in a given power
, station they did not necessarily want to install as large a tur-

bine as they could. He thought the better way was to use a

higher vacuum, which under present circumstances, .should not

v.. present any great difficulties.

Eleclricallv-Treated Seed —Mr. A. H. Forder, contractor

for the electricity supply for Laura, South Australia, has
during the past two years treated seed wheat and oats with
electricity for experimental purposes. Mr. H. L. Tomlinson.
of Taplan. near lyoxton, sowed the electrified seed alongside

wheat of the same variety treated in the ordinary way
(pickled). Each w-as given the same chance. In growth right

through the electrified seed was superior, and at the finish

went .31 bushels to the acre against '27. Mr. Tomlinson con-
siders it would be a good plan to electrifv all the seed reaped
from the experimental plot, and sow again this year on clean

land for the purpose of carrying the experiments fm'ther.

The grain resulting from the electrically-treated seed seem-s- to

be much improved, and is free from smut.

—

The Leader, Mel-
bourne.
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A MARCONI WIRELESS TELEPHONE SET FOR AIRCRAFT.

A PAMPHLET recentlv published by Messrs. Makcxini's Wrar.-

LESS Telegraph Co.". Ltd., gives a full description of a com-

bined wireless telephone transmitter and receiver for installa-

tion on aircraft for communication to firound stations or other

aircraft.
. , , ,

The chief characteristic of the set is that it combines in

one box both transmitter and receiver (fig. 1). connected

permanently by cables to a small control set (fifi. 2). rhis

lontrol unit can be mounted conveniently to the hand of the

user, while the .set proper can be installed in the most con-

disconnected quickly from the main wiring of the apparatus

if the generator is to be removed from its mounting on the

machine.
The power feeders lead on fr..rn tin- smoothing condenser

to the remote-control unit, which mounts the send-receive

switch and the receiver adju.stmcnt. The send-receive

switch, which is operated by the central handle, deterniincs

whether the power shall be carried to transmitter or receiver.

It switches off the h.p. and lights the receiver filaments in

reception, or lights the transmitting filaments and applies

the h.p. to the transmitting oscillating

and control circuits on transmissiou.

and furthermore, appropriately changes

river the aerial. The two remaining

handles apply to the receiver and con-

trol the tuning condenser for adjusting

to the correct wave-length and a resist-

ance for cutting down the loudness of

the speech when flying near a ground

station

.

The transmitter consists of the usual

oscillatory circuits for the generation of

continuous w-aves and the low frequency

control circuits for modulating the in-

tensity of these waves. The former

circuits comprise a power valve with

reaction and aerial coils. A wave-

length switch cuts in or out a certain

)iart of the aerial coil. Tlius every s<H

IN capable of radiating two wave-

l.ngths; with the standard w^mdings

ihese are 'M) metres for the aircraft

:ive and M) metres for communication

ith ships or land stations. The control

ircuits embody a microphone trans-

former, choke, and control valve for

amplif^•ing the voltage variations of the

microphone transformer and siii>er-

imposing these on the h.p. supply-

The receiver is a five-valve circuit con-

sisting of three high-frequency amph-

fying valves, one detector valve, and a

Fig. 1.—Receiver and Transmitter.

venient position. A small wind-driven

generator supplies all power for trans-

mission, both h.p. at 1,500 V and 0.1 A.

for the' oscillatory circuits, and l.p. at

7 V and 5 A for the valve filaments of

the receiver; a "send-receive" switch

is used for changing over. An accumu-
lator floats across the l.p. supply ter-

minals, but does not actually supply

power, acting merely as a voltage regu-

lator when the generator varies in

speed, and it also helps to smooth out

the ripple on the generator commu-
tator. The generator is of unusual de-

sign, and consists of two entirely

separate machines in one case, driven by

a common shaft, the axes of the

machines being parallel. The h.p.

machine is simply a common type of

.self-excited d.c. generator. The other

machine, with its separate magnetic

field, has two commutators, the forward

one giving a high-pressure supply. The
second commutator gives 7 or 8 V, and

is used for the self-excitation of its field

windings. By this arrangement the l.p.

machine runs continuously, while the

h.p. machine can be switched on or off

without disturbing the l.p. supply. On
transmission, therefore, the l.p. machine

power is diverted to the transmitting

valve filaments and the h.p. machme is

switched on by completing the circuit

from its l.p. commutator to its field

coils but on reception the h.p. is

switched off and the l.p. machine power

diverted to the receiving valve fila-

ments. The design is such that

generator noise on reception is negligible

condenser is connected across the l.p.

eliminate noise.
, ,

Power is fed from the generator by a five-way cable

consisting of four wires bunched in an outer aluminium

braided covering, the latter forming one of the conductors

to a smoothing condenser. This condenser is connected

across the positive h.p. and the negative common earth (the

braided covering). The condenser smoothes out the h.p.

ripple, and the containing box carries a plug junction for

the power feeders. This enables the generator wires to be

(

, A l.p. .smoothing

terminals to help

Fig. 2.—Control Unit.

note magnifier. The valves are. lighted from the commutator

of the l.p. generator and fed with h.p. power from a, batterj.

The condenser in the control unit gives hne variations of

wave-length about a fixed length. When used as an operator^

controlled set. how^ever. it is possible to obtain wave-lengths

of from 4.50 to l.tXK) metres by the use of an mduction tappint.

switch, which provides a coarse wave-length adjustment,

the finer changes being given by the movement of t^e con^

denser in the control unit. The aeria cu-cmt is mduct.vely

coupled to the first high-frequency valve through a so-call«l

aperiodic coil. This coil, when loosely coupled to the aerial



Vol. 88. No. 2,274, June 24, 1921.1 THE ELECTRICAL REVIEW. 888

circuit, has a natural wave-length equal to that of the stan-
dard to be worked to. On tightening the couple, however,
the mutual inductance of the aerial and aperiodic coil tends to

bring in two possible resonance points, one higher and one
lower than the wave obtained with loose coupling. Thus,
by varying the coarse wave-length switch in combination
with the control condenser, the aerial circuit is tuned. The
whole of the high-frequency circuits are screened in one metal
box and the aperiodic and aerial coils are screened themselves
from the high-frequency tran.sformers. Reaction is arranged
for so that the set can be made to oscillate and work as an
auto-heterodyne cii'cuit for the reception of continuous waves,
or can be given increased sensitivity for the reception of weak
signals by increasing the reaction.

i'he high-frequency transformers are damped very heavily
so that the reaction adjustment is fully controllable from the
appropriate handle, and is not greatly affected by wave-length
changes or tilament brightness. Low resistance telephones
are used connected across the secondary terminals of a step-

down iron-core transformer so that there is no danger of de-
magnetising the telephones by the anode current through
the note-magnifying valve. The telegraph unit has a key,
buzzer, and switch. In one position the key is arranged to

cut up the continuous waves into Morse by opening and
closing the grid resistance, and so will give continuous wave
transmission. In the second position of the switch a buzzer
replaces the microphone, the control valve becomes operative,
and an interrupted continuous wave is sent out. A third
contact on the switch short-circuits the key and throws the
microphone into circuit in place of the buzzer.
To enable the user to hear his own voice above the noise

of the engines, and thus correct any tendency to shout, the
secondary of the microphone transformer at its " earth " end
is connected in series w'ith the telephones of the receiver.

This impairs the sensitivity of neither the transmitter nor
receiver.

The generator, in cases of emergency, can be run from an
accumulator as a motor-generator, but this means additional
weight for the machine. The total weight of the apparatus
described is 63..5 lb. The largest part of the equipment
measures 14.5 in. by 6.75 in. by 10 in. It will be seen from
these figures that the whole of the equipment adds but a
negligible quantity to the weight carried by the machine in

which it i.s installed.

THE BRITISH SCIENCE GUILD.

The fifteenth annual meeting of the Guild was held, by kind

permission of the Warden and Court of .Assistants, in the

Goldsmiths' Hall on June 8th.

In presenting the annual report. Lord Montagu of Be.\d-

LiEU, K.C.I.E., C.S.I, (president), made reference to the

industrial questions still awaiting a solution, and reiterated

the oft-expressed opinion that only increased output could

restore the nation to a normal basis. To secure this increa.sed

production the scientific habit of mind must be inculcated into

the minds of workers and masters alike. This would lead

to a wider outlo'ok, and lead them to .seek the truth.

Science aimed at truth; Since the banishment from the

Garden of Eden, the success of men in ninety-nine cases out

of a hundred, had been due to hard work aided by science;

by men working a little harder than their fellows. The

speaker sympathised with Lord Robert Cecil's views upon

the working of the League of Nations, but he thought the possi-

bility of success in this direction was still far off. To liring

about the necessary state of muid education, in which science

would play a prominent part, was needed. Science was
becoming of more and more importance to the individual as

well as to the nation. 'l\irning to the report. Lord Montagu
spoke with regret of the loss to science caused by the deaths

of Sir Norman Lockyer and Sir William Mather, who had
been foremost in furthering the success of the Guild. The
work of the Guild diu-ing the year was then briefly reviewed.

An important activity during the year had been the pic-

puration of a catalogue of British scientific and technical buukt-.

This catalogue was the most comprehensive of its kind in

existence, and contained particulars as to the author, title,

size, date of last edition, publisher, and price of every volume
on science and technology (with the exception of elementary
school books) now in publishers' 'lists. More than six thou-

sand titles had been classified.

The committee had had under consideration the utilisation

of science in public departments. It urged that technical and
scientific officers should have a status in every way equal to

that accorded to the " administrative stall." and that the scale

of their salaries should, in order to correspond with the measure
(it their responsibilities, be rai.sed to the same standard as that

of the " administrative staff."

In order to make the work of the Guild more generally

known outside London, and Ut increase its membership and
thereby its influence, the interest of the members in the

provinces had been enlisted in the establishment of local
branches or " groups." which would assist in carrying on
the main work of the Guild, and also engage upon local
problems. Steps were being taken to establisb such groups
in Birmingham, Bristol, Cardiff, Dublin. Dundee, Leeds,
Leicester, Liverpool, Manchester, and Newport (Mon.).

Meetings of Rotary Clubs had been addressed at Bristol
(by Sir Richard Gregory) and at Brighton and Portsmouth
(by Mr. J. J. Robinson). Several of them had already joined
the Guild, and in others the decision to do so awaited con-
firmation. A conference between representatives of these
clubs and local " groups " of the Guild with the Executive
Committee was being arranged for July.

A sub-committee had been appointed to inquire into the
position of the manufacture of British laboratory ware, porce-
lain, filter paper, and microscopes, as regarded supply, cost,
and quality, in comparison W'ith imported goods. In December
l.ist the representatives cf the manufacturers of optical in-

struments gave evidence to the committee on the position of
the British optical industry as affected by German com-
petition.

A conference on " Science and Labour in the Modern
State " had been suggested. .\ meeting was held between
the Parliamentary Coinmittee of the Guild and representatives
of the Labour Party last July, at which the idea of such a
conference was approved ; but owing to the disturbed industrial
conditions, it had been necessary to postpone further action

.

for the present.

Upon the motion of Lord AvEBUiiv, seconded by Sir John
CocKBURN, K.C.M.G., the report was adopted, and the follow-
ing were elected vice-presidents : The Lord Mayor of London,
the Very Rev.. William R. Inge. C.V.O. "(Dean of St. Paul's),

and Sir Richard A. S. Redmayne. K.C.B.
Dean Inge then addressed the meeting, taking as his .^ubject

" The Road to Ruin and the Way Out." He said that a
diagnosis of .social and industrial disease was the first neces-
sity, and having made this, he found that the strike was
the most serious feature. Science and religion were solutions
of the existing unre.st. Christianity, like science, .said that they
must get their values right, and religious idealism did not draw
them away from happiness and progress.

Sir Richard A. S. Rermai^ne spoJte on " The Importance of

Research in the Development of the Mineral Industries."

The present state of the civilised world was. he said, econo-
mically, paradoxical. The necessity for commodities was
very great, yet the production of them was so costly that

industry was languishing for lack of orders. The explanation
lay, he thought, in a combination of circumstances

:

A feeling of insecurity due to unsettled political and
financial conditions. Hence, a disposition to conserve
rather than to utilise in commercial ventures such capital as

was available; the incidence of rate of exchange; the high
cost of production consequent on the high cost of living and
the higher standard of comfort dernanded by the labouring

classes (and rightly so demanded) than formerly obtained, and
the lower and still apparently decreasing productive power of

labour. The first two conditions would in part right them-
selves in process of time as the various political problems were
.solved, or partly solved, and rates of exchange would then tend
towards the normal ; but a very great deal depended upon the

last two conditions, as the future position of production was
not easy to forecast. The solution was the discovery by
research of cheaper means of production, and, by research,

to create new outlets. The cost of production of coal could

be reduced by the wider application of the most up-to-date

methods of " getting." in transporting and using coal. In

•some of our largest industries coal, next to wages, was the

highest item of cost. The way of research, therefore, appenred

to be along the lines of the more efficient use of coal. The
economic utihsation of low-grade fuels was a matter of great

moment. There were in this, as in all coal-producing coun-

tries, vast quantities of coal which it did not pay to work
owing to the low price realisable thereon. Probably the use

of .so-called colloidal fuel offered a solution, and would render

their use practicable and profitable.

The low temperature carbonisation of coal, too, was at

present occupying the minds of many investigators, and might

lead to the more extensive use of low-grade fuels.

The stores of liquid mineral oil would not last for ever;

indeed, it was probable that the next fifty years would see. if

not the complete exhaustion of this source of oil, at any
rate a near approach to it. They must turn, therefore, to-

wards distillation of oil-bearing mineral—oil shales and coal-

to take the place of the present petroleum supplies.

The available reserves of high-grade iron ores in Great

Britain were nearer exhaustion than were the coal supplies.

More and more. too. the world would have to turn to the

poorer grade of ore—a wide field was offered for research

work in devising economic methods for its reduction.

Mr. Picard. in his presidential address to the Institution

of Mining and Metallurgy in 1919, said in the province of

general metallurgy the increasing use of the Cottrell process

deserved special mention.

In the work of research the universities were peculiarly

fitted to take an important—a leading—part. The Department

of Scientific and Industrial Research might well endow univer-

' sity scientific research on chemical, metallurgical, and en-

gineering work, suiiervising and co-ordinating and publishing

the results.
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NEW ELECTRICAL DEVICES, FITTINQS AND PLANT.

Readert are mriied to tuknit particulart of new or improved deoicei and apparatut, wliiv/i will be publUhed

if eoniridered of tuffioient interest.

A Contactur Arc Splitter.

liw.^iuiich as maj^iioMc cmitrul aiiparatiis j> now used lur

the coutrul of oloctriial inurhincry in practically every in-

dustry, and a.s tbo rclial)ility uf any such system is directly

depeiidont upon the reliability of the contactor, the latter

iu turn depending upon the proper functioninfi and durability

of the contact tips, a new device recently developed by the

Westikohousk Electric International Co., of East Pitts-

burgh, Pa., U.S.A., should be of considerable interest. By
the use of an " arc splitter " it is said that the life of con-

tactor tips used in conjunction with electric control equipment
can be doubled. The improvement consists of a refractory

element which is .so placed in the arc box of the magnetic
blow-out as to project into the path of the arc. This pro-

jection forces the arc to pass around it, and thereby lengthens
its path. 'Yhc lengthening of the arc increa.ses its resistance

the stage; ((j) for the general illumination of the stage dis-

tributing battens (fig. 'l). cciuiuix'd with '" Sctwp " X-ray

reflectors and ](I0 or 60-watt Mazda gasfilled lamps arc re-

commended, whiU- (t) .special " E. 00 " X-ray retlectors and

Iji.l-watt gaslilled lamps are us<.-d in the float and proscenium

strip Fig. 3 illustrates footlights.

It is said that in many cases the installation of B.T.H.

equipment- may be expected to briug about increases in over-

all etiiciency ot up to 20(1 per cent. Another economical advan-

tage is that a smaller number of larger lamps can be used,

thereby reducing the expense of replacements and mainten-

ance, and the fact that in the new system it is not necessary

for the lamp.s themselves to be coloured, saves them from a

great deal of the handling and consequent breakage to which

such lamps are commpnly exposed.

From the colour standpoint the system under review is

-Magnetic Blow-out Contaitou
WITH Arc Splitter.

and causes it to ruptm'e more rapidly, and, in addition, the

travel of the arc over the surface qf the splitter tends to

cool the arc gases, which also causes the arc to ruptiu-e more
rapidly. Quick arc rupture reduces the wear on the contacts

and thus increases the life and reliability, not only of the

contactor, but of the entire control system.

As shown in fig. 1, the arc splitter is placed immediately

above the contactor tips. A transverse magnetic field is

produced ljy the magnetic blow-out where the arc occurs,

and the action of the arc in this field is similar to that which
takes place in a motor when a current-carrying conductor is

placed in a magnetic field. The conductor, which in this

case is the arc, moves in the same direction as it would in

an electric motor, and the arc is forced out by this move-
ment and consequently lengthened. The action not only

lengthens the arc. but also forces it against the splitter

which accentuates this action.

A New Method of Stage l.i}Shting.

Lighting is an enormously infiuentiitl factor iu the produc-

tion of modern stage plays; esjiecially in plays of a specta-

cular nature and in tho.so which appeal chiefly to the visual

sense, lighting is all important. A play may be made or

marred by light, and the producer, as a rule, knows exactly

what he wants in the way of lighting effects; but, until

recently, he has not been able to get the lu'icssai \ :i|ii>aratus.

Where results in advance of the common .sl:iii.l:ii il li:i\.' been
achieved, they have usually been due to iii^ciimus improvisa-

tions by the stage electrician.

The new system of stage lighting designed and manufac-
tured by the British Thomson-Houston Co.. Ltd., Mazda
House, 77, Ijpper Thames Street. E.G. 4, is. however, claimed
to be free from the common defects of. and as a consequence
more effective and adaptable than, the traditional method.

Briefly described, the new equipment is a combination of

three elements—the X-ray mirror reflector, the Mazda gas-

tilled lamp, and a metal framework to hold coloured gelatine

slides. The rcquire^l number of imits. each consisting uf a

lamp, reflector, and colour .slide, are assembled in a specially-

designed metal trough.
B.T.H. stage lighting equipment is supplied in four different

patterns, viz.. (a) concentrating battens which are intendedW the intense illumination of narticubir sections of the st.ice.

Thev are equipped with " .Inniter " X'-rav reflectors nod
with either 100 or ;W-\iatt Ala^da gasfilled lamps. Using
100-wntt lamns. this form of batton gives a downward illu

min.Ttion of l.OOO i-.p. twr lamp, that is, a batten containing
30 .lOD-watt lamps would project a light of 30,000 c.p. on' to

superior to earlier methods, (.'olour effects are obtaiued by the

use of gelatine slides; over the mouth of each reflector is

fitted a sliding frame into which the gelatine is slipped, and
it is very easy to change the colours about as desired in a
few .seconds by the substitution of one set of slides for another.

The B.T.H. system has already been installed in two of

the leading London theatres, and the equijJment for several

other theatres is now being made. We understand, by the

way. that this company is busy with the manufacture of other

few seconds by the substitution of one set of slid-es fiu' another,

able iitilitv in the theatrical world.

We havt

The ' Priory' " Ceiling Fitting.

received from The I'riokv Eluthrai. Knoineekino
Bath Street, Birminghain. a saiiipli- of a new type

FiQ.-4v jlicE" Phiory " Ceilikg Pitting.

o£. ceiling fitting which the^- have, introduced. This fit-ting,

which is illustrated in fig, 4, comprise?, a rectangular br^s
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clamping plate provided with a lug at each end and holes lor

screw* to tix it to a ceiling. A block of insulating material is

h«Id by two retaining pieces forming part of the plate, and in

this block two terminals are fitted. The other part, completing
th« deTice. is a metal cone which fits over the block and
plate; two recesses on an inner rim fit over the end lugs
of the brass clamping plate, and the cone is turned until
two onall stops on the lugs engage with corresponding holes
in the rim. An insulating bush is fitted in the entry hole
at the apex of the cone. The cone is made in various finishes,

ai Florentine bronze, old brass. A-c. and is very effective in

appearance. The chief advantages claimed for the new fitting

ar« an absence of breakable parts and ai reduction in the
hiboar necessary for fixing the device.

A Neon Lamp Adapter.

The Neon lamp has at present only been generally developed
in a J-c.p. size, and for this reason is not suitable for ordinary
lighting purposes. It is. therefore, necessary to make arrange-
ments for a more powerful lamp as well, the Neon lamp being
used only when little illumination is required. To obviate the
necessity of changing lamps for this purpose, Electbical
Utilities. Ltd., has recently brought out a double adapter
in which two lamps, one Neon and one ordinary type, can
be fixed. It is fitted with an internal switch actuated by a
metallic bar and cords are attached to the bar enabling either

of the lamps to be switched on easily. The device is called

the " Dim-Bright " adapter.

Celastoid.

A new safety celluloid entitled " Celastoid " has been intro-

duced by the British Cellulose &. Chemical Manufactdring
Oo., Ltd.. of 8. Waterloo Place. S.W.I; it is claimed that this

material has the good qualities of ordinary celluloid without
the bad ones. It is non^explosive, non-porous, non-hygro-
scopic, can be worked, moulded, drilled. &c.. with ease, and
takea a high polish; it can be jointed with acetone solution

and similar .solvents, and can be supplied transparent or of

any desired colour, in sheets, rods, and tubes. It has a

dielectric strength of 720,000 volts per centimetre. Amongst
the varied u.ses to which it has already been put are electric

light fittings and iiowls, covering telephone receivers, and fan

biad«c.

A Mbw Electrical Vulc.aniser—Correction.—Owing to an
addition to a proof the final sentence of the description in

our last issue read :
" The illustration is reproduced from the

motor." We intended, of course, to acknowledge our in-

debtsdness to our contemporary of that name.

THE FARADAY SOCIETY.

THE PROBLEM OF THE FUEL CELL.

Thb possibilities of converting the potential energy stored

up in carbon or coal directly into electrical energy, through

the medium of a primary battery, seem to exercise a peren-

nial fascination on inventors. This is not to be wondered

at when we recollect that the best means of transformation

at our disposal—gas-producer, gas engine, and dynamo—only

yields a 25 per cent, return, while the more usual construc-

tion of boiler, steam engine, and dynamo reduces the figure

to 10 or 15 per cent. The prize awaiting the inventor—or

tha exploiter—of the successful fuel-cell ia assuredly beyond

the dreams of avarice. In the meantime many have attempted

the solution, an^ if none has succeeded, the trial has yielded

results of considerable interest to the electrical engineer, and

certain promising avenues of advance have been indicated

that are well worthy of further exploration. The paper on

this subject, therefore, read before the Faraday Society on

May 9th by Dr. E. K. Rideal and Mr. U. R. Evans served

a 'useful purpose in focusing interest and discussion on fuel-

cells, and in summing up for us the attempts of the past

and the possibilities of the immediate future.

The author.s classified fuel-cells under the headings of
: (1)

Direct; (3) semi-direct; and (3) indirect fuel-cells, in the

first class solid fuel is burnt, but the electrodic reactions are

so slow that polarisation is very great, and this has so far

prevented the construction of a useful cell. Most of the cells

are too well known to call for description here, excepting the

i

Baur and Ehrcnberg type, in which a carbon box is the

i anode, fused borax the electrolyte, and fused silver saturated

with air the cathode, equivalent to an oxygen electrode. The
11 cell yields 0.95 volt which drops to 0.5 volt when yielding a

I current of 90 milliamps.

i The Read cell is also interesting. In this, thin gold foil is

ithe cathode, and fused borax containing manganese (added as

•manganese dioxide) is the electrolyte. A battery of six cells

I has been constructed in series, built one on the top of the

other, in a rather ingenious manner. The whole cell is con-

tained in a shallow Battersea crucible, which arrangement

provides in the cathode compartment a large surface area of

contact between the fused bath and the atmosphere, with a

view to maintaining the manganese in the oxidised condition.

Air is not bubbled through the liquid. The attackable

material at the anode is powdered coal, in which a graphite

electrode cut into the form of a grid is embedded, and serves

to put the whole into electrical contact with the external

circuit,
r ^ r. .i J

Each cell of this battery gave an e,m.f, of 0.9 volt, and

a current of 185 milliamps, over a 4^ ohms resistance falling at

the end of an hour to 157 milliamps. This current is not

unsatisfactory considering the size of cell used, but the drop

is very significant.

In the second type of cell the coal is converted into a

oaseous fuel, carbon monoxide, or hydrogen, and the gas

used in the cell. The famous Grove gas cell is an example

of this type, and an improved form of it was long ago made

by Mond and Sanger in which very large electrode areas were

provided to minimise polarisation. The use of platinum m
this cell puts it out of court. Baur and Ehrenberg have also

constructed cells of this type, using nickel saturated with car-

bon monoxide or hydrogen as positive electrode, fused borax

as electrolvte, and molten sOver containing oxygen as nega-

tive electrode. With the former gas polarisation was rapid,

but the hvdrogen cell giving 1 volt on open circuit dropped

only to 0.-5 volt when providing a current of 60 milliamps.

The indirect fuel cells are either of the oxygen-reduction

type or the metal-anode type. A typical cell is that of

Jungner, improved by Taitelbaum. In the former two carbon

electrodes are immersed in warm concentrated sulphuric acid

in separate compartments. The cathode is graphite, and air

is forced into the cathode compartment; the anode is lumps

of carbonaceous matter. The acid in the cathode chamber

contains an oxygen-carrier such as nitric oxide, that in the

anode chamber becomes charged with sulphur dioxide due

to reaction between the acid and the fuel. In Taitelbaum s

variety salts of metals which exist in two states of oxidation

(e.g.. Fe. Hg, Cc, Th. and V) act as oxygen carriers, and

the metal is kept in a highly oxidised condition m the one

compartment by the action of the au-, and in the reduced con-

dition in the other by the action of the fuel—coal gas, acety-

lene or similar fuels. On the whole vanadium was the most

proinising metal to employ, and in one cell at 200 deg. Ci. a

voltage of 0.65 was obtained which, however, dropped to

0.2 volt with a current of 100 milliamps. At 2.50 deg. G. the

voltage was 0.35. . ,

Much interesting experimental work in this durection has

been done by Nernst, who has aimed at producing an oxiaa-

tion and reduction cell which would work at from 4(1 to bu

deg and appears to favour titanium, thaUiuni, ana

cerium.
' He has also suggested the use of chlorine gas, pro-

duced (and regenerated) by the Deacon process, as the oxidis-

ing agent in certain fuel cells. The production of current by

the recombination of the hydrogen and chlorine produced at

electrolytic alkali works is suggested as a promising held ter

investigation. ... ., . ,i „i

Nernst would seem to be of the opinion that the most

important factor in an indirect cell is the velocity with which

the fuel will reduce the metal to the lower state of oxidation

and the velocity with which the air will oxidise the metal

in the other compartment. Unless the reducmg and oxiduinR

reactiona can keep pace with the production of current, it

is clear that the cell will, sooner or later cease te wwk,

when the materials originally added will have^ become ex-

hausted. The authors point out that polarisation .d^ends

both on the electrode area and the cell volume and it is the

second factor which introduces the element ot time.

Dr Rideal and Mr. Evans next described the experimeBtaT

work thev themselves have recently carried out. OiaeVKt

of this dealt with the trial of fused electrolytes whicli are

not oxidising agents. One example was phosphate glass

mixture " consisting of one part -sodiuni pyropho.sphate and

two parts potassium dihydro^en phosphate. This mixtur*

when fused dissolves most oxides readily (to form glosses ).

and it formed a ready medium for studying the oxidisin? Md
reducing effects alreadv referred to. A cell built up on this

principle however, was not very promising in consequenoa

of polarisation effects, and this line of advance was abandoned^

Finally, the authors exiJerimented on the metal-anode type-

of cell 'At first thoughts this would not be called a fuel-cell;

it becomes one indirectly (as. indeed, does every prup.arT

battery) if carbon or coal be used for reducing the oxidised

anode It was found that tin being easily reduced front its

compounds was a likely metal to experiment with and a

series of cells was made with this metal and also with lead.

The tin cells were hopeful. The one which gave the bfrt

results contained dilute hydrochlorine acid with a cast t-jn

anode in the outer jar and a carbon electrode inside a porous

pot as the cathode, immer.sed in a solution of hydrochloiic aad

and ferric chloride. Air was bubbled continuously through

this mixture. It was found that when the ferric chloride

was regenerated at the suitable rate, dependmg o" the car-

rent fiowmg. a steady voltage of about 66 resulte^d _ Ihere

was less polarisation at 80 to lUO deg. C, but other difficulties

arose which probably could be overcome L nfortunate^ the

experiments have had to be iibandoned for the time bemg.

and there the matter stands.
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••aipite^ upriasly (or this journil ky Ub&sss. Siiftoii-Joiibs, O'Uiu. ah
STKPHnM. Cfc«rt»red Patent Agenu, 285, High Holborn, Lx>ndon, W.C. 1.

Id.^-U. " Electric sKitclies and (uses." VV
irk Waauluturiag Co. June (Ik.
iS,&87. " Cutteri (or remoTing insulation (n)» «ik.

15,591. " Coatrol systems (or <

rical C, Ltd. June 6th. (United Stalee, Ju
M.i07. • X-raj tuhee." W. E. Schall. Jun
15,4(11. " Meaa« (or generating thermodjna

. Barber and .Midland Elec-

electric wir*s." V. S. King.

tropolita*-^

9ao.)

(Ifc.

W. J.

nergj." H. kichardion.

Mcllerlh-Jackson (Bossard15.61«. " El«lric iaehing appi
ailway Sigaal Corporation). Juni

1S,M(. "Tidal hydro-electric engine." P. Bowie. June £lb.

I6,M1. " Electric locomolires." H. Clough and Greenwood ti Bailey, Ltd

nachines."

Ig'

H. Mooi. June 7lh.

) Engineering Co., Ltd nd H. R. Wilks.

Krupp .Mtt.-Ges. June

J use 7lk

KJSU. " Uagneto-electric machinea." R. Bosch Akt.-Ges. June 7th.
IKum:mj, Juae 7th, 1920.)
W,MB. ' Electric connections.

1&,V54. " Sparking-plug:
Jaaa 7tk.

16,67*. " Electro-magnetic chucking deTice." I

7A. (Geraaaay, July 24lh. 1920.)

IS.SSl. "Automatic cut-outs." J. Richards. June 7tll.

16.738. " Multiple electro-mechanical relay (or i-quilibraled polvphase elt

iric circuits." A. Balducci. June 7th.

15,737. " Power plants." British Thomson-Houston Co., Ltd. (Gener
iMlrk Ga.). June 7th.

1,6,746. " Electric water-heater." I". H, .Austen. June 7th.

M,759. " Automatic voltage selector." J. Henderson. June 8th.

14,782. "Electric heating appliance." W. Smith and J. T. Smith. Ju
Ilk.

l&,M(i. ' Electro-magnetic apparatus (or recording sound."

' Time-controlled electric switch-operating devices.'

A. F. Sykes.

G. S. James.

8th. (United Stati
15,8:.>6.

ISM
at Ci<

' Eie

ators." Metropolitan-Vickers Electrical Co., L
July 7tk. 1920.)

i or conductors." J. Drennam. June 8th.

ratus for oil trans(ormers." Akt.-Ges. Brow
June bth. (Switzerland, December 9th 1920.)

15,829. " Insulating compositions and coverings." G. W. Orrock. June 8th.

15,838. "Automatic telegraph systems." Western Electric Co., Ltd. June
«*. (United States, July 1st, 1920.)

15,»!l*. "Multiple fuse." J. Szykicr. June 8th. (Germany, June 9th, 1920.)

15,846. " Combined plug receptacles and switches." British Thomson-
Houston Co., Ltd. (General Electric Co.). June 8th.

15.860. " Illuminable advertising-devices (or telephone call-boxes, &c." O.
Sckowinf. June 8tk.

_ 15.869. "Electro-magnetic stop motions (or textile machinery." C. Smith,
Whitehead, W. Whitehead, and W. & J. Whitehead. June

ommutators (or internal-combustion engines."

(or recording and cnecking telephone calls."

ng devices." 1". Krupp Akt.-Ge

»».
15,886. " Ignition

.Murphv. June 9th,
15.891. " Apparatus

Jluiaphrey. June 9jh
15.911. " Electro-magnetic chucking devices." l^. Krupp Akt.-Ges. June

9th. ^rmany, July 26th, 1920.)
16,917. " PieiO-electric devices." A. F. R. Cotton. June 9th.
K,927. " Alternating-current electricity meters, &c." Ferranti, Ltd., S. Z.

it Ferranti and G. Wall. June 9th.
K,9e8. " Alternating-current electricity meters, &c." Ferranti, Ltd., S. Z.

de Ferranti, and G. Wall. June 9th.

15,929. " Direct-current electricity meters o( the mercury motor type."
Ferranti, Ltd., S. Z. de Ferranti and G. Wall. June 9th.

15,932. " Cienerator." D. Suchostawer. June 9th.
Ju,946. " Suspension device (or overhead conductor wires (or electric rail-

wa;/s. ftc." Sir P. Oavvson and F. W. (••awdry. June 9th.
' Enclosed electric cartridge (use o( the dust-filled type." C. H.

M»ss. Jui

15,988.

.Jane lOtk.

15,99*.

9th.
' Turbo-gi (or road vehicle

Fitting (or clamping and connecting electric cables in wiri
systems." British Insulated & Helsby Cables, Ltd., F. A. Cole
Leicester. June 10th.

15,995. " Appliance (or reflecting electric arc o( a kinematograph lamp upon

\V. Holmes and H. Phillips.

ng, &c.,

and H,

machinery." J. W. Drake and

a screen. *c." W. Holn
16.003. •' Brush-holders in dvn:

«. A. Kirk. June 10th.
16,009. " Electric (uses and fus<?-boards." P. B. Handley. June 10th,

16,0X0, " Electric terminals," P, B, Handley, June 10th,

16,011," Electric switches." P. B. Kandley. June 10th.

16.030, " Junction box (or interco:nmunication telephone systems," E, G
Brown, June 10th.

16,034. " Incandescent electric lamps." A. C. Hyde. June 10th.
lfl,(K5. " Incandescent electric lamps." A. C. Hvde. June 10th.
16.036, " Liquid electric motor starter," R, F, ijaerlocher, June 10th,
16.037, " Telephone exchange systems," L, Polinkowskv and Western Elec-

tric Co,, Ltd, June 10th.

16,047. " Electric irons." A Ruelland. June 10th.
16,068. " Flow meters." British Thomson-Houston Co., Ltd. (Crtneral

Ileetric Co.). June 10th.

1«,0«*. " Electric switches and switch holders." H. Garde, June 10th.
16,121. " Apparatus (or use with train control. Sic, systems." Autom tic

Telephone 'Manu(acturing Co., Ltd., and A. F, Bound. June 11th,
1«,148, " Electrolytic treatment o( metallKerous materials containing tung-

E. N, Craig, Durelco. Ltd., and R. E, Pearson. Juneolvbde;slea
Uik.

lfi,156, " Electric signalling,'
Pernat. June 11th.

Eastern Telegraph Co,. Ltd,, and F, E.

PUBLISHED SPECIFICATIONS.
7ke numbers in pat

,,»rlRle^ and abridge].
those under which the speci(ic,

^sequent proceedings will be ta

1019.
1*,8I2. " Electrical resistance elements." W, Travis and T H Watsor

k Wo, «o( Sheflfield), Ltd, August 13th, 1919. (163,727.)
iAJM. " Telephone transmission systems." E. C. R. Marks (Mac(arlan<

•aaaauinications Corporation). October 2nd. 1919. (163,728.)
24,566. '* Contact (or thie( alarms or other electrically-operated devices

'

F. eresoall. October 8th, 1919, (163,729,)
34.S99, " Electrical resistances," A, Lyon i Wrench, Ltd,, W, Engeike

a** J. C, Todm.in. October 8th, 1919. (163,730.)
39,887. " Mine signalling apparatus." H. Houghton and Chadburn''

<Skrr) Telegraph Co., Ltd, December 1st, 1919, (163,736,)

:I0,090, "Electric current limiting devices,' J Llcary aad I, J Fhiluol,
Sli.y a7th, 1920, (163,737,)

31,927. " System and apparatus (or enabling a movable ckjecl to pursue
an electrically fitaked-out route in a more precise way than ky iseaas o(
visual points o( re(erence," W. A, Loth, December 19lh, 1919. 4168,741,)
32,701. "Galvanic elements." F. Hocker and A. Eichhof. (J-f-mber 3«th,

1919. (163,744,)

xsao.
974. " Electron discharge devices." British Thomson-Houston Co., Ltd.

(General Electric Co.). January 12lh, 1920. (163,745.)

5,173. "Transmitters (or electric recording and signalling sfslems," J, S,
Wilson (A. B, Buckley), February aOth, 1»M. (163,773,)

5,496, " Ignition devices (or inlernalcombuslion engines and ih» like," \V,
Pickard and D, R, Dobson, February Sllh, 1920. (163.786.)

5,555. " Method o( and means (or operating tipping gt,'ir e^a vehicles
electrically," P. F, Smith, E. H, Uine and F, R, Stock.. »el.raa.» 24th.
1920, (163,792,)

5,560, " Ignition magnetos for internal-combustion engines," U, LKas and
H. W, F. Ireland, February a4th, 1920. (163.794.)

5,578. " Construction o( the field magnets o( dvnamo-elcctric llMchincs."
G, Schroeder. February 24th, 1920. (163,/96.)

5,611. " Electrical control apparatus (or lighting systems and tke Hke."
Igranic Electric Co., Ltd, (Cutler-Hammer Manufacturing Ca), February
2ath, 1920. (163,800.)

5,785. " Telephone systems using call indicators." Automatic Telephone
Manu(acturing Co,, Ltd, (Automatic Electric Co,), February 26lh, I92«, (Cog-
nate applications, 12,291/20, 29,153/20, and 31,2.98/20.) (1SJ,807.)

5,813. " Receivers for wireless telegraphy and telephony," E, Houghton
and Portholme Aircrad" Co,, Ltd. February 26th, 19'io, (163,810

)

5,845. " Fuse and junction or terminal boxes (or electric-lighting instiiiU-

lions." J. Stone It Co,, Ltd, (M, Walton;. February 26th. 1920. (163,812.)

6,101. " Apparatus (or subjecting substances o( molcxular matter to the
electrostatic stress o( a high-tension electric discharge." F, G. Niece and
R, M. Leggett, February 28th, 1920, (163,823:)

7,142. " Systems of electric ship propulsion." British TkoSMOn-Houston
Co., Ltd. (General Electric Co.), March 9th 1920, (163,838.)

7,^. " Svstems o( electric motor control, British Thomson-Houalon to.
Ltd. (General Electric Co.). March 3rd, 1920. (103,845,)

7,631, " Secret contact electric switch devices (or preventing tke thed o(

motor-vehicles." F. Pearl and A. H, Ruddle, March 15lh, 1920. tl63,84r.i
7,809. " Gasfilled electric incandescent lamp." Siemens k HeUke Aki.-

Ges. September 20tli, 1313. (140,427.)

8,177. "Radio navigational apparatus and the like." J. ErakineMuirjy
and J. Robinson. March 19th, 1920. (163,855.)

8.778. " Magneto-electric apparatus." A. Burlat and A. Reaaadin. March
26th, 1919. (140,791.)

9.721. " Spark plugs." L. S. Flatau. April 7th, 1920. (163,875.)

11,392. " Electrically-operated rivetting, pressing, stamping, aad tke like

machines." E. Adamson. April 24th, 1920, (Addition to 120.851.) (163.887.)

"X-ray plates and the like." L, A, Lew and A. L, Laodau, May
(Cognate aoplication 30,292/20.) (163,903,)

' Electric regulating switches." M, Mansell, -Vlav ]2lk. 193*,

Induction electricity supply meters," J

talking-n

12,718.

7th, 1920
13,182,

(163,907,)

14,652,

1918, (143,928.)

14,851. " Tone arms and amplifii

December 2nd, 1920.) (163,917.)

16,618, "tiectric push-button switches," W. T. '

1920, (163,925,)

18,910, " High-frequency signalling," Western Elei

3rd, 1916, (146,988,)

21,868, " Terminals (or binding-posts (or electric w
and S, A, Callaway. July 21st, 1920. (163,934

)

29,903. " Sparking-plugs." A. W. Armstrong.
(163,959,)

34,536, " Sparking-plugs (or internal-combustion
December 8th, 1919. (154,932.)

35,308. " Process (or (ceding electric traction line
" " Sorelli, December 15th, 1919, (155,296,)

.leans (or detecting damaged

Schu Augu 15th,

Co,, Ltd, March

"
J, T, Callaway

supplied with direct

electrical nirol I

1,242.

Haddan (J. B. Regan). November 7th, 1919. (Divided appli

158.669,) (163,962.

1921.
"Sparking-plugs," L, Siegl. July 26th, 1919. (157,330,)

0,/»s, " Electricity meters," (Jhamberlain & Hookham, Ltd,, and S.

ames. November 20th, 1919, (Divided application on 162,015,) (163.963.)

9,195. " Process (or suppressing upper-harmonic anode currents in metal
apour rectifiers (e-i through polyphase translormers." ,^kt,-Gee- Brown,
loveri et Cie, April 1st. 1920, (160,815,)

*

An Electrically-Driven Mercliant Vessel.—The Cosmo-
politan Steamship Co, has recently put into servit* tli*

steamer Invincible, which has been converted to electric

drive. The Journal of Commerce, quoting a.n American paper
says that the electrical equipment installed in the In-
vincible is similar to that in the Eclipse, and to that'

to be installed in the Archer, now in the Tebo Co.'s yaidw^
for conversion. This equipment consists of a 3-phase, 2,300-

volt induction motor, driven by an a.c. 3-phaso tirbo-generator
of the rigid-frame, three-bearing construction type. Two 35-

kW, engine-driven, d.c. exciters are installed antl one (»ntrol'

board with rheostats, switches, and instruments. The motor
is self-contained, having its bearings supported from its own
frame. The weight complete is about 98,5(X) lb. The rotor

weighs 34,600 lb., and the frame weighs 63,900 lb. Mounted,
on top of the rotor is a removable steel hood, which is part'^Jl

of the motor ventilating system.
The motor has two bearings, and was handled as a complete

assembled unit. The generator was handled as two partoi

the frame and the rotor. The frame was first fixed and.

bolted to the foundation, after which the rotor was insertedij

lined, and the coupUng made up.

The main motor is ventilated by a 14,000 c.f. motor-tirivea''/

induction fan. which is placed near the after engine toohb i

bulkhead. All fan ducts, auxihary condenser piping, and
other fittings are carried clear of the space between the motor
and turbo-generator to permit the removal of the motor and
shield without disturbing any fixtures

The control apparatus in the engine room consists of several

panels on which are mounted all switches, fuses, rheostats,

and other instruments. The frame of this control unit fur-

nishes a mounting for a group of main circuit contactors whi<4
are both mechanically »nd electrically operated. There ara

no levers or other mechanical linkages of any kind passing

between this control and the other engine room apparatus.

ST.
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rBAnERIES-i
^WHICH DO NOT GIVE TROUBLE^

lACCUMUlATORSl .

• Mi3JL "
"

UNRIVALLED FOR

CENTRAL STATIONS,

PRIVATE INSTALLATIONS,

TRAIN LIGHTING,

YACHT LIGHTING,

TELEGRAPHIC WORK.

MOTOR CAR LIGHTING,

STARTING & IGNITION,

&c., &c.

Write for Catalogue " R." and

state the type of Battery In

which you are specially Interested.

lACCUMUlATORSl

EVOLVED FROM THE

COMBINED EXPERIENCES

of THREE ef the LEADING

BATTERY MAKERS, WHO
ARE NOW AMALGAMATED.

P. & G. Established 1889.

E.P.S. Established 1882.

P. & R. Establbhed 1889.

PRITGHEH & GOLD AND E.P.S. CO., LTD.^

Telephone :

VICTORIA 3667.

(4 lines).

WITH WHICK IS INCORPORATED THE BUSINESS OF

PETO & RADFORD,

50, GROSVENOR GARDENS,
VICTORIA, LONDON, S.W.I

Telegrams :

"STORAGE, SOWEST,
LONDON."

(^« 1 .S. Disadvantages—No. 1.

Keeping the Men Hanging Around

!

One of our Representatives recently called on

a customer and was met with a grouse because

the C.T.S. recently supplied had been run so

quickly that the wiremen had overtaken the

builders and were now " hanging around with

nothing" to do !

"

That's one of the disadvantages of using"

C.T.S.—it is so easily installed that it will not

keep your workmen busy on a job for nearly

so long as the old-fashioned methods did.

''It's as easy to run as bell-wire.*'

ST. HELENS Cable and Rubber Co., Ltd., WARRINGTON.
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I ELECTRIC

|FANS
I THE "FAN " SEASON

I
DEMANDS HOLDING

I A STOCK READY FOR
I IMMEDIATE SUPPLY

We can give prompt delivery of

all types and voltages of

DESK,
BRACKET,

BOX-BLADE,
CEILING

FANS.
ILLUSTRATED LIST NOW READY.

DRAKE & GORHAM
WHOLESALE. LTD.

LONDON - 67, Long Acre, W.C. 2.

MANCHESTER - - 29, Piccadilly.

QLASQOW - 50, Wellington Street,

LIVERPOOL • 61a, Bold Street.

BELFAST - 63, Victoria Street.

"THE ONE BEST PRO-

VISION FOR THE

FUTURE IS THE BEST

POSSIBLE USE OF

THE PRESENT."—WHITTIER.

THEREFORE SEND YOUR

INQUIRIES TO US FOR

ALL ut vM u(

REQUIREMENTS IN ELEC-

TRIC LIGHT FITTINGS, &c.

OUR DESIGNING STAFF IS AT YOUR

DISPOSAL. "DESIGNS SUBMITTED

jt FREE. >

A. EMANUEL & SONS, LTD.
ELECTRICAL' ENQINEERS,

7-13, George Street, Manchester Square,

LONDON, W. 1.

Mayfair 6384. ' Bmaauel Baker Loadoa.

'
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PRESCOT
PAPER PINIONS

For NOISELESS POSITIVE DRIVING.

Please Write for Pamphlet P152.

BRITISH INSULATED & HELSBY CABLES,

Cablemakers and Electrical Engineers,

PRESCOT, LANCASHIRE.

Braiiek OifiMS : LondQn, Maacbester, Leeds, Glasgow, Birmiiigbain, Cardiif, Newcastle, Dublin aid Belfast.

I

ELECTRIC

CONDENSERS
FOR ALL PURPOSES.

CONDENSERS for HIGH TENSION and WIRELESS Work.

High-Class Condensers for Telegrapii & Telephone Lines.

MANSBRIDGE AND ROLLED FOIL HPES.

STANDARD CONDENSERS.
Sole Makers of Dearlove's PATENT Artificial Une, having

condDCtor of negligible temperature co-efficient.

THE TELEGRAPH CONDENSER CO., L'°

VanxliaU Street, Kemiington Oval, Londod, S.E. 11.

FARADAY HOUSE.
The Electrical Standardizing, Testing and Training

InstitQtion, Ltd.

TESTING LABORATORIES.
Every kind ot Electrical Machinery, Apparatus and

Material tested. Loans Instruments. Affords facilities

for Private Tests in Private Rooms.

Scale of Fees on Application lo the Secretary,

FARADAY HOUSE,
SOUTHAMPTON ROW, W.C. 1.

TELEPHONE No. : CENTRAL 99M.

SPECIAL NOTICE,
TO COITRICTORS, WIREMEN, REPAIR SVOPS, ETG.

DURING THE PRESENT TRADE STAGNATION

KEEP YOUR STAFF TOGETHER AND FULLY
ON USEFUL AND PAYING WORK.

EMPLOYED

We will supply youifrom stock with complete sets of fully and accurately machined parts, all ready for
winding, for Standard A.C (2 and 3 phase), and small D.C. Motors and Dynamos, with full winding
Inatructions, so you can wind and as.semble them in your own spare time, thus enabling you to make your

own machines at far less cost than you can buy them at.

WritB at once for full partioulars and pr/ces of our soheme.

WorksCLAYTON MOTORS, Chorley Lane, Leeds
TelegTi

PaHc Lane Mills.
" Clamo. Leedg.'* Tel«pk«a«: 24090.
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CONTRACTORS' COLUMN.
.".'Ii* /Wlswlae inlormation is published in the interests of electrical contraoteri and •than who are snkm-; f»r opealaga <«i nt-lt kmlnest.

Ctdiidanbl* •create is incurred in the production of this column, and trurr ear* it takan to eatura thu the informnllon is new ud aetmiate.
Bit It vnll M nadarlteod that m a matter where so many corrospondeats are emtagaJ. and <vh*n Iha amount af informatioa to ba naadtad l» vetvOCF tbU ixnaot always be tnarantecd. If alleged inaccuracies are reported le the BdHort. tbar will be faltT InTntiijated.]

AtieRvavN _ll.linill Hospital; An
lidinburnh.Wackii. 4. Pacliwnieiu Squ

-«ntacke<l hou»^ in Belle Hill

tacked bouce in Richmond Koad, dftached r

Ra«<. (Jirre detached houses, Warwick Road
< 'a<linctun Avenue
t. i:. Mathe

HM,

Koad. De-

Koad ; 1-

CollinKton
Smee, ja

Parade; J.

.).-B.-.pti.

, West
. Maynard

ched houses in Conin(;ton Avenue
Avenue. Detached bunjfalow ir

neson Road. Conversion into flat*

B. Wall. Devonshire Road,
hurch; Rev. D. Burrows, pastor.

; J. Hughes Roberts, clerk to Ihi

kwa hau»e&.

BANGOR (Co. Down. Ii

BAfTGOR —M ko«»e». lor Ogwen R.D.
Covacl, 'I'anjrfyawent Offices

BIRl'mNeTOri (TaAHir).—Conversion of "Ihe Hall" into orphanage, for
Hie directors of Spurgeon's Homes. I^ndon.

BIRKENBKAD ( I la.sw«i.i.).— Extension of police station, for County Standing
[toiat Committee i H. Be>swick, County .Architect, Chester. .Show-
raaais, &c,. for J. G. Edwards, motor engineer. Trinity Street.

HI.ArKPO<X..—Club houae. for the Bl.ickpool North Shore Golf Club; ]. K.
Stead, secretary.

HOI.TOW-UPON-DEARNE (YoRKs.).—Alterations, Angel Hotel; Newb.nld &
Hartley, architects and surveyors, 1, Barstow Square, Wakefield.

tuberculosis hospital (£6.000),of Norton House
C.C. : the clerk.

for Trustees. Hi lilton Road Melhodl!

HOSTOK
far Holl

BUKSLIM. -Ia«titu

aehoola.
CADISHEAU.—Extension of Congregational Church; Rev. W. J. Rees. pastor
CHESTER.—Memorial hall at Farndon; E. W. Ince, secretary to the Com

aaittee, Farndon.
COVEWTRT.— Roman Catholic ,';chool. Stoke:
DUMFRIES.— Extensions, for Robinson Bros.
DUNDEE,—Rebuilding of dressing and patter

the Caledon Shipbuilding and Engi

J. J. Walsh.

shops, Lilybank Koundr
ing Co., Ltd.

lor

Hospital: H.M. Office of Works. 3,

Gowanbank

EDINBURGH.—Alterati

Parliament Square.
F.ALKIRK.—Warehouses, M. Cockbur

•toa (*1,S00); the manager
FIPESHIRE.—Additions. Crawford Priory Man!

Cults; Crawford Priory.
GLASGOW —Model dairv farm for Corporation; city
GUISBOROUGH (Yorks.).-24 houses, for the U.D.C; H. Kilburn, surveyor.
HEMSWORTH (Yorks.>.-30 houses. Hemsworth-Highfield (No. 2) Housing

Sckerne; W. T. Lynam. architect. Council Offices.
HBTWOOD.—81 houses. Barley Hall site; J. T. Profiitt & Sons, architects,

Memorial Road. Walkden, near Manchester.
HUDDIRSFIELD.—46 houses. Grove Place site. Long Lane. D.ilton; H.

Sutcliffe, borough architect. 1. Peel Street.

House; Lord Cochr,

engine

lor the l.i;
. borough surveyor

litall Forge. Ltd.; proprietors.
I of Wish%w Pavilion into pictun («I,*M);

KINI.'S LV.N.W -JO hous.-,.

I.KKDS.-Keinslalemenl. Kit

MOTHERWELL.—Conversic
manager. Wishaw Pavilit

MVLOR—Schools, lor the Church of England; trustees.
NEW MALDEN.— Extensions; Pallor, Congregational Church.
NORTHAMPTON.—Warehouse. Newland. lor Berridge Bros., wkoUaaIr dry-

salters.

OAKHAM—Alterations to the elementary schools; managers.
OLDHAM —Sorting office; District Surveyor, H.M. Office of Works Kew

Bridge Street, Manchester.
RAINHAM (Kent).-Additions; Pastor, Congregational Church.
RENFREWSHIRK.-Kebuilding Southbnr Mansion House; R. .'^utberland.

Southbar. Erskine Ferry.
KUGELEV.-Housing scheme; surveyor to U.D.C, Council Oflieea.
KVDE (Havjnstkkbt).—Alterations to Longford House, with electric light

work, for the Isle of Wight C.C.; S. R. Cocks, county i

St. Thomas Street
SEVENOAKS.—21 houses, lor the R.D.C.; P. F.

Road.
SHEFFIELD.—Kinema theatre; P. A. Hinchlifle,

Barnsley.
SKYE.—Mansion House at Skaebost, Skye,

blender, Glasgow.
TAUNTON.—74 houses, for the T.C.; I

TEDDINGTON—Works, for the Vinora
Breading, owner (£10.000).

THORNTON (near Blackpool).—Additions to Mis
Rev. C. N. Sergeant.

TODMORDEN (YOBKS.).—Reinstatement, Todmord(
& Co.

WAKEFIELD.—Remodelling of Agbrigg sewage disposal works; borough sur-
veyor. Warehouse in Gill's Yard and StrafforrI Square, tor Kil-

workt, Calder Vale Road,

Sanatorium; borough sur-

Potter, architect, 4», London

,
architect, 14, Regent Street.

for Duncan MacLeod, whisky

ineer.

Road; Mr.

n Church, Heys Street

:

Motor Co.; H. Simpson

all Ha

Bros
for K. Green & Son.

WALSALL.—Additional pavilion at P.

veyor.
WEST HARTLEPOOL.—Alterations t

way Co.; A. Pollard, archil

WHITBY.—Residence. Carr Hill Lam
Young, architect.

WITNEY (OxoN.).—Extensions, for the trustees of the Wesleyan Church.
WRE.XHAM—.Adaptation of premises in Grosvenor Road as offices, clinii

&c.. for Denbighshire Education Committee; county architect.

YORK (W'hixlet).-Houses and farm buildings; County Land Agent, Count
H.Tll, Wakolield.

varehoi,se, for North-Easten
York.

[or Rev. Philip Drewitt

;

I

As accessible as the yolk of an egg

and as compact ! Essentially the design

of 30 years' practice in the hard school

of experience.

"ECLAT" ELECTRIC LAMP MANUFACTORY
2, Woodckester Street, Harrow Boad, London. W.2.

'Pfon« : PaddiuoTOK i9T

CASING & GAPPING
maiB from Selected Timber.

DELIVKBY FROM STOCK,

-ViTe Bolloit yoaxr E:nc««alrles.

THE TEES-SIDE ELECTRIC & PLUMBERS' STORES, LTD.,

5, REED STREET, WEST HARTLEPOOL. Tel. No. 617.

RITINOL
The Trouble Saver.

Ordinary Bolder uinally made from scrap metals fre-

quently oontaine impurities snob as Antimony or Zinc ;

even a small percentage of Zino is sufficient to render the
solder useless for tine work ; while Antimony is deceptive,
giving a bright surface but aiding corrosion.

Ordinary Hux ffives an aoid reaction and is useless for

Electrical work. Colophony or resin serves to keep the joint isolated from
the air, but it is BOt a good flux and leaves a gumnay residue.

" BritiBol " paste solder is composed of pure tin and lead, finely granulated.
not melted together. Eich grain is thoroughly coated with a special compound
that acts as a flux, at the same time completely isolating the solder from the
oxidising influence of the air. This compound is completely neutral, having
absolutely no aoid reaction.

'* Britinol " self-acting wire solders contain a core of the paste solder. Both
the paste and wire solders are supplied in any special alloy to suit speciflo work.

Our experience in overcoming soldering difficulties is always^! your service.

Oar Booklet No. 2 "Solders" will be tent post free on rmtrneMt.

BI-METALS,
57,

LIMITED,
Lant Street, S.E. 1.

London (Mot ;—73«, Queen
Victoria Street, E.C.4.

aittow anot :—

37, Weir StreM<

T. W. BROADBENT, LTD.,
Hlmnmtmmlmrmrm •/

ALTemMATORS, OYHAMOS. A.O. » CO. MOTVUM, mf.

VICTORIA ELECTRICAL WORKS,
HUDDERSFIELD.

f^
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SHEET. SILUMINITE.MOEDINGS,
We are not in mourning, but this border just serves to

express the dense blacit quality of our material.

Hs Points !

High Electrical Resistance.
Heat Resistance.
Never Softens.
Non-hygroscopic.
Easily Cut and Drilled.
Mechanical Strength.
Withstands Oils and Adds.
Its Low Price.

We Make :

Moulded Bases,
Contactor Blocks,
Insulated Brush Holders,
Arc Shields,
Track Insulators,
Insulating Barriers,
and Dividing Fillets.

THE SILUMINITE INSULATOR CO., LTD., I^Lt'haTl: MIDDLESEX.

EVERSHED'S

Recording Instruments

Many years of manufacturing experience

are behind our Recording instruments.

The chief distinction Hes in the use of

the Murday Patent Pen, which gives

rectangular co-ordinates to the chart

instead of the usual curved hour-lines.

The instruments are of the simplest

and strongest design and the mechanism
extremely trustworthy. Send for list.

Evershed & Vignoles, Ltd.
ACTON LANE WORKS. CHISWICK, W.4
Telephone: Chiswick 1370. Telegrams: Dorothea. Chisk. London

J»d

f?-^
> Spwn

ANY DESIGN ANY METAL

I

Aik. us for parliculari.

Our Spinnings do NOT Fire Crack.

In most cases ihcy are superior lo

the Press—in both price and finish.

We specialise in 14 and 16 S.W.G. Brcas Spinnings.

FOWLER 8 POLGLAZE, 18, Hosier Lane, Smithfield, E.C
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\ Sound ELECTRICAL TERMINAL
SMALL, SUITABLE FOR

WITHOUT TELEPHONE
LIKES.SOLDER

HASLAMsSTRETTOHCrsrsr
. CARDIFF, BRISTOL AND SWANSEA.

Of all

Deicrlotlons

£Xrp/l DEEP CfTRt DC£P

Other Sizes from 4" to i"

Send lor List aad Full Particulars.

ROSS COURTNEY
ASHBROOK WORKS, LONDON, N.

ftCOn

LTD.,

WRJGiifMDfDRSl
are the "Right"

Efficient and Reliable for liM ». C
Every Trade Condition. MotOFS tOr

— You.
IN 5 TYPES,

Protected—Ventilated—Totally Enclosed—Pipe

Ventilated and Rainproof.

ENQUIRE NOW

Telephone 499 Halifax. Telegrams: "MOTOR." Halifax.

WRIGHT MOTORS Ltd.
CENTURY WORKS HALIFAX

London & Midland Agents : S. G. Leach & Co., 26-30, Artillery Lane, E.C.

ARMATURE REPAI
Well Equipped Workshops and Testing Rooms for all kinds

of Motor and Dynamo Rewinds and Repairs.

TELEPHONE :—1022 VICTORIA.

•raVME I—fiDSWARE 4.

YOUR ENWIIRIES SOLIMTCB FOR

STAMPINGS—PRESS TOOLS
COMPONENTS.

TBLEORAMS I—"WBIMHT, ED««VAKE."

WRIGHT ft SON,
•VERllMENT STAMPERS

AND ENGINEERS, . E.R.), EDGWARE, MIDDLESEX.
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H.T. IRONCLAD SWITCHGEAR.
">U

g r«t-~t5 ':

BRANCHES

:

LONDON : 17, Soho Square. W. 1.

MANCHESTER : Examiner BuUdinES. Strutt Street.

GLASGOW: 19, Waterloo Street.

YORKSHIRE: 63. Albion Street. Leeds.

WE illustrate one of our standard high-

tension ironclad lock-up fool-proof

cubicles fitted with islating switch, oil

switch, th ee overload trips (with time limit

device) and the usual current and potential trans-

formers, instruments and tnfurcating boxes. The
Switchgear is interlocked with the doors, and

the isolating switch with the oil switch, providing

absolute safety against inexperienced handling.

All Home Office requirements are fully complied

with.

These cubicles are built to standardized designs

which facilitate extensions and repairs, and

permit of such variations in equipment as

customers' requirements demand.

We shall be pleased to submit quotations on

request.

We make Motors from 1 to 700 H.P.

if^
Manufacturing • Electrical • Engineers

Telephone: Central 809. TeUgrami: " Holmes. Newcaslle-on-Tyne."

-HART BATTERIES

—

ARE USED IN THE BEST CIRCLES.



THE ELECTRirAI. REVIEW. [Jun« 24, 1921.

-m

BEST POSSIBLE

FINISH and

WORKMANSHIP.

ACCURACY: 1st GRADE.

BRITISH STANDARDS.

CELL'fTESTEB

S Ltd

HIGH-CLASS

AMMETERS
AND

VOLTMETERS

TOTALLY ENCLOSED D.P.

VOLTMETER SWITCH

ROUND, SECTOR

and EDGEWISE.

MOVING COIL

and

MOVING IRON.

Quick Delivery.

PORTABLE.

I CumberlandAvenue
;^i.

Telegrams: Isobar, Phone. London* t?-:!

Telephones: Willesden 2Z2S,ZZZA;:.^M

£i,:LONDON,N.\V:iO.#-^l '52
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ELLISON
ELECTRIC CONTROL GEAR

Production to-day is

largely dependent on

plant. The plant in

which the electric

power is correctly

controlled will secure

the greatest output.
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The New Eccles Rubber Works, Ltd.,
ECCLES, MANCHESTER.

Specialise in EBONITE, STABALITE.
VULCANITE GOODS,

Magneto Parts, Distributors, Slip Rings, &c.

Accumulator Boxes, Fork Separators, ifec.

Boiling jets, Cocks. Elevators, Acid Conveying Pipes,

Fittings, &c.

Centrifugal, Ram and Diaphragm Pumps. Pump Rings.

ROD. SHEET. TUBE.

Chemical Vessels Lined for Protection against Corrosion.

AGENTS ;

LONDON McHti. LAWLER, AYERS b CO., Ltd..

I, Btoad Strett PIlM, E.G. 2.

BIRMINGHAM Meairs. BILL & BERRY.
18, Conititutran Hill.

MANCHESTER
BRANCHES :-

LIVERPOOL
Kays Chambers. 84. 85. Wood Street

Cooper Street 'phone—2884 Royal
Telegrams—Duchavwat Telegratns—Duchavwal

BIRMINGHAM
liJa.ColejhiU Street 31

BARROW-IN-
FbKNESS

121. Duke Street

t'Phone-38 Barrow
Telegrams—Duchvawal

LEEDS

DUTCH
^s HALF-WATTS t,s"

SOLE AGENTS IN GREAT BRITAIN FOR

THE LAMPS

Motor Lamps SUNLITE LAMPS Halt-Watt.
Strip Liohts oDirz-IAI I A H/fnc Mela Filament

Carbon Lamps SrHUlAU LAMrb Train & Tram Lighting

THE B.T.T. ELECTRIC LAMP
& ACCESSORIES CO.

iO, Rangoon Street, Crutched Friars

LONDON. E.C. 3
'

Telephone—Avenue 8768 Telegrams— Duchavwat, Cai

ic/ies- MANCHESTER. LIVERPOOL. BIRMINGHAM. LEEDS
GLASGOW, BRISTOL, BARROW-IN-FURNESS

We hold the largest stocks of any lamp

manufactory in the United Kingdom.

iee aho Adoerlisement in Ihe "Electrician."

THE MANUFACTURE OF

HIGH-GRADE

PERMANENT MAGNETS
.V.P9.N .

A QUANTITY BASIS
IS CARRIED OUT BY

ALFRED GRAHAM & CO.,
ELECTRICAL AND MECHANICAL ENGINEERS,

ST. ANDREWS WORKS, CROFTON PARK,

LONDON, S.E, 4.

ENQUIRIES INVITED.

CAPPER, PASS & SON, Ltd.,
BEDMINSTER SMELTING WORKS, BRISTOL.

Sellers of ANTIMONIAL LEAD of all Grades.
BUYERS OF

LEAD ASHES & LEAD RESIDUES from ACCUMULATORS.
Telegrams : " Pass, Bristol." Telephone 8476.
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FERRANTI
INSTRUMENTS

RELAYS
and

^ k

INSTRUMENT

TRANSFORMERS

FERRANTI LIMITED
HOLLINWOOD, LANCASHIRE

"Zy^Chw cAice4 !'

EVERY-
THING
FOR

LIGHTING
& HEATING.

al;o

DOMESTIC APPLIANCES.

ALL ACCESSORIES.

ARTISTIC SILK SHADES.

HUGE STOCKS.

IF you cannot satisfy > our customer

from Stock, we ask the favour of

your introductions to

OUR NEW SHOWROOMS,
where every attention and courtesy

will be given, and the usual discount

reserved to you.

(Our Special Book of Introduction

Forms will be sent you upon request )

We have the FITTINGS Ready-

WlRED for demonstraticn purposes

and the beautiful eflfect considerably

helps to decide the order.

SA TISFACTiON GUARANTEED.

J. & W. B. SMITH, LTD.,
ESTABLISHED 1839.

15, 17, 19, 21 & 23, Farringdon Road, LONDON, E.C. 1.

LONDON. MELBOURNE. GLASGOW.
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Nat. Tel. No 1 60 Worcester. **OUALITY"
^Established 1814.

FEEDER PILLARS.

N.B.

Please

give

us

your

Enquiries

for

odd

sizes

whethar

taller

or

shorter

or

Contractors to H.M. Government.

Worcester.

N B.

with

divided

up

interiors,

&c., &c.,

also

for

doors

and

frames

for

brick

chambers.

Makers of

all kinds of

TRANSFORMER
PILLARS.

ARC

LAf^sP

PILLARS.

BRACKETS.

CARRIERS.

No. 1326 (Registered Design).

MADE IN SEVENTEEN STANDARD SIZES,

BUT QUOTATIONS ALSO
GIVEN FOR OTHER SSZES.

These I'illars are of very nice appcirair^c, ire thorouirlily

good castinsjs, and are very efficiently ventilated. Each Pillar is

provided with two djors, hung on massive ornate malleahle iron

liinges pivottcd on § in dia. Brass Pins, and each door is fitted

with a good Brass Lock. The first six sizes measure 4 ft. high

overall above ground, the next b sizes, 4 ft. 3 ins. high, and

size 5, 4 ft. I) ins. high above gromid. The underground pai't of

fill sizes is 1 ft. 3 ins. long.

STANDARD SIZES:
Inside D

YOUR

la
lb
2
2a
2c
2b
3
3a
3b
4
5
6
7
8
9
10

3G X
42 X
36 X
3G X

12 ins.

H ius.

12 ins.

14 ins.

16 ins.

15 ins.

14 ins.

16 ins.

20 ins.

16 ins.

20 ins.

24 ins.

24 ins.

30 ins.

30 ius.

36 ins.

30 ins.

33
3:{

33

,^3

33

33

36

36

36

36

3r,

42

61

1 of Doore.

ins.

ins.

ina,

ina.

ins.

ins,

ins.

ins.

ins

ins,

ins.

ius.

ius.

ins.

ius.

ins.

ius

Makers of

all kinds of

FEEDER

PILLARS.

INCANDESCENT

LAMP
PILLARS.

CORONAS.

MANHOLES.

ENQUIRIES SOUCITED.

HARDY & PADMORE, Limited.
ONLY ADDRESS s WORCESTER, ENGLAND.



im 24, l«i] THE ELECTRICAL REVIEW.

5^^

SWITCHGEAR FOR SUBSTATIONS
11,000 VOLTS, 3-PHASE.

h^
^

HEBBURN-ON-TYNE.
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ALTERNATING AND DIRECT CURRENT

FOR EVERY CONDITION OF SERVICE

3-Phase D.C.
Motor Generator.

ELECTRIC WELDING
and

BATTERY CHARGING
PLANT A SPECIALITY.

yj

f Worh
Telegrams

—

"CROMPTON.
CHELMSFORD."

Telephone—
161 Chelmsford

(3 lines).

CROMPTON
& CO., LTD., Chelmsford, ENGLAND.

Ticgd. Office and
Export T)ept. :

Telt grams

—

*' Cromplon, Phone,

London."

Phone~488 Cenlrali

86 London Trunk.

POLAR DIESEL ENGINES
IN STANDARD SIZES

12^-1,000

IMMEDIATE DELIVERY

LOWER
GUARANTEED

FUEL CONSUMPTION
THAN

ANY OTHER MAKE.

FOR THE ENGINE

ILLUSTRATED

Type B.6.W. of 1000 B.H.P.

ONLY

0-385 lb.

PER B.H.P. PER HOUR.

ATLAS DIESEL COMPANY. LTD.,
35, SURREY STREET," ILONDON, W.C. 2.

Telegrams: " DIESELMOT, LONDON." Telephone: CENTRAL 9067.
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ers and Contractors

FOR ALL TYPES OF
PETER LIND & CO. °«^'«["8™

REINFORCED CONCRETE
STRUCTURES.

ENQUIRIES INVITED FOR
POWER STATIONS. FLOORS, BUILDINGS.

STORAGE BUNKERS wd TANKS.
COOLING PONDS and TOWERS.

RETAINING WALLS. FOUNDATIONS.
BRIDGES and CULVERTS.

VIADUCTS, PILING, GANTRIES, &c., &c.

RESPONSIBILITY
for Design and Epection accepted in

all cases.

HEAD OFFICE:

2, BRUNSWICK HOUSE, CENTRAL BUILDINGS, WESTMINSTER, S.W.I
TeUframs : Inselooltn, Phone, London, Telephone: «746 Victoria (2 Unei).

HEEMAF 3-PHASE MOTORS
Squirrel-cage or Slip-ring.

Low Price. Immediate Despatch.

Prices, Details and Dimensions from :

—

WILUAMS, PELL & BARING,

5, Chancery Lane,

London, W.C. 2.

•Phone: HOLBORN 2367.

KEEP YOUR MEN CONTENTED BY USING LITTLE GIANT PORTABLE ELECTRIC DRILLS.

They give the best Drilling Speed and are the most Efficient,

ROBUST CONSTRUCTION.

EASILY HANDLED.

ECONOMICAL.

DELIVERY FROM STOCK.

Write for our Illustrated

Catalogue.

If you have any drilling problems
let us: know. We can help you.

ELECTRIC DRILLS ^n.

PNEUMATIC hammer;
ON SHIP REPAIR WORK

NOW is the time to send

your existing Drills for

general overhaul to our

Repair Shops. The best

equipped Repair Shop in

Europe for both Electric

& Pneumatic Machines.

73 80, Petty France Street,

West.iiinster, S.W. 1.

THE CONSOLIDATED PNEUMATIC TOOL CO., LTD.
EGYPTIAN HOUSE. 170, PICCADILLY, LONDON, W. 1.

Teleg. Add. :
" Caulking," Piccy, London, Telep, No. : Gerrard 9215 (4 lines).
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INDEX TO ADVERTISERS.

MSB
Abbott, ADder80D& Abbott.Ltd.
Airedale Bleot. & Mlg.Co.,Ltd. Sui>.88

Alamo Eleotrio, Ltd
Aland A Oo
Aldbu Engine Co., litd

Alien, West * Co
Amerloan Hard Rubber Co.

(Britain), Ltd 16

Anglo-BwisB Screw Co., Ltd. .. 11

Armature Repair Co.
Armstrong, Addison & Co. .. 84
Arnisorong, Bir -W. O., Whit-
worth A Co

Armstrong, Utevens & Son, Ltd.
Arora Co
Associated Elec. Traders, Ltd..

.

Atlas Diesel Co., Ltd 68

Austin & aayes
Avery, W. & T., Ltd

Barrett & Elers, Ltd. .. Sup. 88
Bastian Meter Co., Ltd
Baxter, J. M, &Co
belling ,& Co.
Beldam Tyre Co. (1994), Ltd. .

.

Benham & Sons, Ltd Bup. 6

Benjamin Eleotrio, Ltd. . .. 18

Bennis, E., & Co., Ltd
Berry, Wiggins & Co 15

Berry's Eleotrio, Ltd '.14

Bertram Thomas 4

B.E. Co. (of London and Bir-

miugbam). Ltd
Bill, 8., cS Co
Bi-Metals, Ltd 28

BlissCo., E. W aup.4
Bolton, T., & Sons, Ltd.
Boothroyd, H. T., Ltd. .. Sup. 45

Boving & Co., Ltd.
Braby, ITred., & Co 9

Brampton Bros., Ltd
Bray, Markham & Keiss, Ltd..

.

Brightling, G. C, & Co., Ltd. .

.

Briush Aluminium Co., Ltd. .. 1

British Ebonite Co., Ltd.
British Electric Plant Co., Ltd.
British Electdo Transformer

Co., Ltd
British Electrical Development
Association

British Instruments
British Insulated & Helsby
Cables, Ltd ST

British L. M. Ericsson MIg.
Co., Ltd 46

British Oxygen Co., Ltd. .

.

b

British Thomson-Houston Co.,

Ltd 23 4 Sup. 41

Brittain's Eleo. Motor Co. .. 7
Broadbent, T. W., Ltd 28

Brook, E., Ltd 1 & Sup. 85

Browett, Lindley & Co., Ltd. .

.

Brown & Co.
Browning's Electric Go
Bruce Peebles & Co., Ltd.
B.T.T. Electric Lamp « Acces-

sories Co 84

Buyers of Sorap Metal, Ltd. .

.

Cable AocesBories C J., Ltd
Oallender's Cable ,t Construc-

tion Co., Ltd
Cambridge & Paul Instrument

Oo., Ltd 46

Canning, W., & Co., Ltd.
Cantie uwitch Co., Ltd 1

Capstan Gauge Co.
Carron Company .. .. l^up. 47

Century Electric Co. .

.

Sup. 4-.1

Chloride bJlec.Storage Co., Ltd.
Oburcbill, Cnarles, & Co., Ltd.
Churton,T.Harding&Co.,Ld. 1

City Electrical Co., Lia. .. 28

Clarke, Chapman & Co., Ltd. .

.

Clayton Motors 27
Cleveland Metal Co
Cleworth, wheal ,& Co
ClIHord, Charles, & nou, Ltd. .

.

Cole, Marcheut dl Morley
Conoordia Klec. Wire Co., Lid. 6

Connolly's (Blackley), Ltd. i & Sup. 3f

Consolidaced Pneumacic 'iool

Co., Ltd 39
Cuventry Repetition Co., Ltd..

,

Cox-Ctvendish Electrical Co.,
Ltd 2

Cox- Walkers, Ltd Sup.b
Crabtree, J. A., & Co., Ltd. ..Hup.

5

Credeoda Conduits Co., Led. .

.

Cressall Manufaciunng Co. ..

Crewe, Allen & Co
Croft Granite, Brick & Concrete

Co., Ltd Sup. h8
Crumptou & Co., Ltd. .. 17 a its

Crypio Electiical Co., Lid.
Cryselco, Ltd Sup. 4

Crystalaee Mfg. Co., Ltd.
Cutting Bros 1 & 21

D .mard Lacquer Co., Ltd.
U'Auras, P
Davidson ,:t Co., Ltd Sup. 5

Dearborn Chemical Co
Dermatine Co., Ltd
Diamond Fibre Co., Ltd. .. 8
Dixon, L., & Co Sup. 88
Donovan a Co 4b
Dorey, E. W Sup. 87
Uurman dt Bmith, Ltd Ill

Downes & DarieB
D. P. Battery Co., Ltd 48

Drake i Qorham Wholesale,Ld. 2b
Duncan Watson A Co. .. Sup. 46
Dunn, H., « Son
Dyer & Young

Ebo Rubber, Ltd.
** Eclat " Eleotrio Lamp Manu-

factory, The 28
Edison Swan Elec. Co., Ltd. 17<xSup.44
Eloo Electric Mfg. Co., Ltd. .. 41

Electric Construction Co., Ltd.
Electric Control, Ltd 1

Electric Fires, Ltd. .. Bup. 14

Electric Heating Co. .. Bup. 88

Eleotrioal Alloy Co lb

Electrical Apparatus Co., Ltd... 16

Eleotrioal Conduits, Ltd.
Eleotrioal Contracfiors' Assoc

.

Electrical Supplies Co 22
Electrical Utilities, Ltd.
Elec. Wholesalers* Federation..
Eleotro-Dvnamlo Construotion

Co., Ltd
Electro-Mechanical Brake Co.,
Ltd 43

Electro-Metals, Ltd Sup. 3

Eleocrorootors, Ltd
Elliott Bros. 17

Ellison, George 88

Ellis & Ward, Ltd 19

Elliston, Evans & Jackson, Ltd. 9
Emanuel & Sons, Ltd 2b
Engineering 4 Lighting Equip-
ment

English Electric Co., Ltd.
English Electric & Siemens
Supplies, Ltd

Enterprise Mfg. Co., Ltd. . .Sup. 2

Erinoid, Ltd Bup. 28
brskine, Heap & Co., Ltd. . . 17

Etchelle, Congdon & Muir . . 41

Everett, Edgoumbe & Co.,
Ltd 17

Evershed & Vignoles, Ltd. ..17&2y

Falk, StadelmannA Co., Ltd...
Faraday House 27
FarndoDs Power and General

Electrical Co., Ltd ..

Federal Britisli Inaustries Sup. 32

Ferguson, Pailin & Oo. .. .. I

Ferranti, Ltd 17 & 35

Firth ,4 Russell 47

Fleming, Birkby & Goodall
Pluxite, Ltd 46

Foster Engineering Co., Ltd. Sup. 11

Fowler & Polglaze . . . . as)

Fuller Eleotrioal and Manufac-
turing Co. . . .

.

Bup. 42

Fuller's United Eleo, Wks..Ld.. i&6

Gardner, L., & Sons, Ltd,
Ueipel, Wm., ,t Co 6

General Elec. Co., Ltd. .. 17 & Sup. lb

Gent & Co., Ltd
Gillespie & Beales .. .. 44

Qilmao, P
Gilson, D., & Co., Ltd 15

Gladstone, J. W d
Glover, W. T., & Co., Ltd.
Ooold, L. W Sup. 32
Grahkoi, A'Ired, & Co 81
Graham, Job 1 U., & C . . .. 16

Hall, J. P., &Co., Ltd
Hamworthy Eng. Co., Ltd,
Uana&lu^le .. .. Sup. 38

Hardy iS Padmore, ctd 8b

Hams, J. P. &U., Ltd
U»rl Accumulatoi Uu., Ltl. .. 31

Hanmll, Wilaou&Co., Ltd. Bup. b8
HA-il<im4Stre'ton (Eng.uebring
& Motor Utilities), Ltd. . . 31

Hay. Mar.von 4 Co., Ltd. Sup. 47

Heads Elecirioal Ltd. .. Sup. HI
nealhman, J. H., ,)^ Co., Ltd. bu^. t}8

Heul. ys, W. T. Tel. Works,
Ltd 19

Hewiitic Electric Co., Ltd, ..

Hick, Har^raavea & Co., Ltd. .

.

HiggsBros
Hichteiisue, Ltd
Hulbar Prtss
Hindley, E. 8., & aoas .. .. 3
Hobdell, Way Jt Co., Ltd. 3>.p. 8a
Uoltmann Mlg. Co., Ltd. .. 18
Hogan & Wardrop
Hoider-Harriden, Ltd
Hxlmes, J. a., & Co 81
Hooper's Telegraph and India-
Rubber Works, Ltd. . . Bup. 82

Hoover Suction Gleaner
Howden, J., & Co.
Howells & Co

Igranic Electric Co., Ltd. Sup. 48
India-rubber, Gutta-percha ana
Telegraph Works, Co., Ltd... 48

Ingleby & Co., Ltd
looo Rnbher ft Wafierprooflng

Co., Ltd .. 2i
Uentbal ft Co., Ltd, .. Sup. 12

PAQK
Jackson Electric Stove Oo. .. 41
Jardine, J., Ltd
Jenkins, Robert
Jenkins, R., 4 Co., Ltd.
Johnson 4 Phillips, Ltd.

1, 17, Sup. 8ft 9

Johnson, 0. H., ft Sons, Lid. .

.

Jones ft Pordes

Eeighley Gas ft Oil Engine Co.,
Ltd

Key Engineering Co., Ltd.
Kirk (Wheatley) Price ft Co. Sup. 21

Lanoasbire Dynamo and Motor
Co., Ltd

Lang 4 Squire, Ltd 2
Lang, J., A Son
Langiiam Engineering Co. . . 20
"Lea " Recorder Co., i-itd. .. 1

Leach, S. Q., 4 Co., Ltd. .. 19
Lee, Albert, 4 Co., Ltd
L'Electro Journal
Lind, P., 4Co 89
Lith.ilite Insulators, Ltd.
Liverpool Elec. Cable Co., Ltd. 20
London Electric Firm .

.

Sup. tH
London Eleotrio Stores..
London Electric Wire Co., Ltd. 8

Low, A.,4 Co
Lowke, J. T., 4Sons .. Bup. 42
L.P.S. Electrical Co

Macintosh Cable Co., Ltd. Rnp. 10
Maointyre, J., A Co., Lid. Sup. 4b
Mackie, W., 4 Co. .. .. 45
MaoLennan, John, & Co. .. 142
Maciiauglit jn 4 Co. .. Sup. 4b
Magic Appliances, Ltd...
Marconi Wireless Telegraph

Co., Ltd
Marelli, E., & Co
Marshall 4 Plumtree, Ltd. .

.

Mather 4 Piatt, Ltd
Mavor ft Coulson, Ltd 1

MoClure ft Whitaeld ..

McGee, W., 4 Son, Ltd.
McGeooh, W., 4 Co., Ltd.
McGraw-Hill Pub. Co. Ltd. .

.

Medical Supply Association,
Ltd Sup.81

Metallic Electrical Engineering
Co., Ltd 10

Metropolitan- Vickers Eleotrioal
Co., Ltd i7 4 Sup. 7

Mica 4 Mioanite Supplies,Lbd .

.

Mioa Manufacturing Co.

.

Mioanite 4 Insulators Co. Ltd. 46
Midland Elec. Mfg. Co., Ltd. . . 1411
Mirrlees, tilckertou 4 Day
Mirrlees, Watson Co., Ltd. .. 7
Morden, S. U., 4 Co., Ltd. Sup. 1^

Morton, A
Mosses 4 Mitchell .. .. 8

Moy, Ernest P., Ltd 1

Nalder Bros, ft Thompson,
Lid 17

Needham & Brittain, Ltd. Sup. ti8

Mettlefold 4 sons. Ltd
New British Electric Buppiy
Co. Ltd

New Eocles Rubber Works,Ltd. 81
New Union Elecirio Co., Ltd. .

.

Park Royal Enginejring Works,
Ltd 17 ft 39

Parkinson, P. A., Ltd
Parmiter, Hope 4 Bugden Bup. 11

P.irsjns,C. A., 4 Co., Ltd. .. la

Pass, Capper, 4 Son, Ltd. . . 84
Peacock, C, 4 Co., Ltd.
Peebles (Bruue) 4 Co., Ltd. ..

Phillips, J.,4 Co
Puotector uu., Ltd., The Sup. 81
I'ower-Kectillers, Ltd
Precision ociew Co
Premier Accumulator Co., Ltd. 5
Premier Cooler 4 Engineering

Co., Ltd
Premier Electric Heaters, Ltd. 9
Pnuoeps4Co
Priory Elecl. Eng. Co
PritoUelt A Golu iiud E.P.S.Co.,
Ltd 25

Pulsometer Engineering Co. . . 47

Rawortb, J. E., ft Moss.. Sup. 83
Rawlplug Co 21

Rayner ft Heald, Ltd 148
Reason Mfg. Co., Ltd. .. Sup. 15

Reavell 4 Co., Ltd
Record Elec. Co., Ltd 1ft 17
Roes-Roturbo Mfg. Co., Ltd, ..

Rejax, Ltd
Relay Automatic Telephone

Co., Ltd
Relianoe Engraving Co., Ltd.. . 1

Rensbaw Eng. Works, Ltd. .

.

b
Reolell, B., ft Co., Ltd

RevroHcA., ft Co., Ltd. 87
Robinson ft Hands Eleotrioal

Co., Ltd Sup. 80

Robinson, W.. A Co 18

Ross Courtney 4 Co., Ltd. .. 8U

Ruston 4 Hornsby, Ltd.
Ryman, P.,4Co Bup. 88

Sankey, Joseph, ft Sons, Ltd. .

.

St. Helens Cable and Rubber
Co., Ltd 26

Sax, Julius, 4 Co., Ltd 1

Saxonia Electrical Wire Co., Ld. 1

Bcholev 4 Co., Ltd
Scntt, H. J., 4 Co. (Belfast) . . 19
Shaw, J., Son 4 Ureenbalgb, Ld.
Shell Mex, Ltd 16
Shonell 4 Sons, Ltd
Siemens Bros, ft Co., Ltd. . . 17

Siluminite Insulator Co., Ltd. . Ift29
Simmonds Bros., Ltd 47
Simon, H., Ltd
Simplex Conduits, Ltd... Bup. SB
Simpson, Baker 4 Co. .. Sup. 88
Sisson, W., 4 Co., Ltd
Skerrott, H. N. ft W. 8
Sloan Electrical Co., Ltd.
Small Power Dynamo ft Motor

Co., Ltd
Smith, Frederick, 4 Co., Ltd...
Smith, H. W., 4 Co. (1920), Ltd.
Smith, J. 4 W. B., Ltd. .. 86
Solenoid Regulator Co
Southern Electric Co., Ltd. Sup. 88
Bperryn 4 Co
Bpicer Bros., Ltd.
Bpon, E. ft P. N
btaodard Insulator Co., Ltd. ..

Sterling Telephone A Eleotrio
Co., Ltd

Sterling Varnish Co II

Studebaker, Ltd Sup. 40
Bturtevant Eng. Co., Ltd. .. 9

Sugg, W., ft Co., Ltd
Sim Electrical Co., Ltd 14

Sunlight Mfg. Co., Ltd
Buter, Pr 9
Swedish General Electric, Ltd. Sup. 80
Bwift Electrical, Ltd

Taylor ft Challen, Ltd
Taylor 4 Potters, Ltd
Tees-side Electric 4 Plumbers'

Stores, Ltd
Telegraph Condenser C-., Liu.
Telga, N. V
Todman, Ryall 4 Co., Ltd.
Trabet, L
Tucker, J. H., 4 Co
Tudor Accumulator Co., Ltd. ..

Turbine Furnace Co., Ltd.
Turner Aspirators, Ltd
Turner Bus
Twtss Eleo. Transmission, Ld,

Underfeed StnV"r Co., Ltd.
Underwood, Ltd
Union Cable Co., Ltd. ..

Vandervelde, L
Venner Time Stvit.;heB, ijtd. oup. 14

Ventocx. Ltd Sup. 29
Verey A,, ft Co., Ltd
'Veritys, Ltd Sop. 1

Victoria Dynamo ft Motor Co. . . I

Victoria ElectricaUMancliester),
Ltd

Vincent Bwitcbgear Mfg. Cc. . .Sup. 4

Vulcan E. ft M. Co., Ltd.

Walker, W. G., ft Co CO

Wallwork, H., 4 Co., Ltd. .. 47
Walsall Electrical Co., Ltd. ..44,7
Walsall Hardware Manfg, Oo.,
Ltd Sup. 43

Walters, Austin, 4 Son ..

Ward A Goldsione .. ..Sup. 8

Watshams, Ltd Sup. 88

Weidman, H., Ltd. .. Bup. 87
Welis, A. C, 4 Co
Wells Electrical Co 3

Western Electric Co., Ltd. 1 A Sup. Ut

Westminster Eng. Co., Ltd. Sup. Ai

Westminster Tool 4 Elec. Co..

.

Weston Elec. Inst. Co., Ltd. .. S4

Whpsaoe Founflry A Engineer-
ing Co., Ltd Sup. 45

White Eleo. Instrument Co. ..

White, Jaooby 4 Uo. .. Sup.81
Wiggin, H., 4 Co. Ltd
Wiggins. F.. 4 Sons .

.

Sup. 82

Wigglesworth, F., ft Co., Ltd.. . 48

Wilesmith, J., 4 Co
Willys Overland Crossley, Ltd. Bup.lS
Williams, Pell 4 Baring.. .. 89

Wilson. L. E
Worthington-Simpson, Ltd. ..Sup. 2

Wolf, 8. 4 Co., Ltd
Wright ft Son 80

Wright Motors, Ltd 90

"Z" Electric Lamp ft Suppliei

Co., Ltd Bnp.11
Zenith Manofaoluring Co,
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THE TIME SWITCH YOU CAN FORGET

You can wind up a " NEWBRIDGE "

and forget it for 1 4 days and yet be cer-

tain it will nex>er forget to do its duty.

Saves Time

^ Saves Trouble

Saves Money

If you would be up

to dale, learn all

about the

NEWBRIDGE
AUTOMATIC

ELECTRIC TIME
SWITCH

by lending to-day for

descriptive List.

DON'T DELAY.

Sales Directors :

The ELCO ELECTRIC MANUFACTURING Co., Ltd.

59/61, Upper Maudlin Street,

BRISTOL.
T«le(r>nii: " ELCOEL" T.lephonc: 34Z

ETCHELLS, CONGDON & MUIR, Ld.,

ANCOATS : : MANCHESTER.

Makers of the

E.C.M. Lift

and of all Apparatus connected with the

operation and control of Ekctric Lifts.

D.C. & AC. AUTOMATIC UFT
CONTROLLERS.

ELECTRIC BRAKES.

PUSH BUTTON SYSTEM.

LIMIT SWITCHES, ETC.

ELECTRIC GATE LOCKS. m

Roses, Roses

all the way.
JUNE the rose month is here, but rosiness

seems confined to its strict floral meaning.

The selling outlook is wintry in its black-

ness. Buyers are very, very wary ; they are more

discriminating than ever. But there's a silver

lining even to an unrosy June. People to-day

are demandmg quality ; mferior apparatus is pushed

aside in disgust. Jackson cookers and heaters are

as popular as evrr, and our trade friends are

brmgmg more and more customers to our show-

rooms. They appreciate our methods of business,

they know that a customer who has bought

Jackson apparatus will come again for other things.

They also know that the discount on every sale

made in Sloane Street is credited to their account,

whether they bring the customer themselves or send

him along to see the demonstration for himself.

The Jackson No. 20 Cooker illustrated needs no

introduction. It has been consistently advertised

in this journal and its special features of strength

and reliability are well known.

Full particulars of trade terms and schemes of

dealer-assistance on request.

ELECTRIC COOKERS & HEATERS

THE JACKSON ELECTRIC STOVE CO., LTD.,

143, Sloane Street, London, S.W. 1.

Newcastle-on-Tyne

Manchester

Milbarn House.

60, Long Mitigate.
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Aeeeggorleg,

B. K, Oo. {o( London and Birming-
ham), Ltd,

Orabtree, J. A., 4 Co., Ltd.
BdlBOn Bwan Bleolrlo Oo,, Ltd,
P»lk, Stadelmann A Oo„ Ltd,
Hlllbar Prees.
Lee, A,, 4 Oo,, Ltd.
Morton, A.
I'ark Royal Engineering Works, Ltd.
Rawlplag Co,
Rymsn, Frederick, 4 Oo.
Sai, Julius, A Co,, Ltd.
Shaw, J,, Son 4 Greonhalgb, Ltd
Hlmplei CondnitB, Ltd,
Dnderleed Stoker Co,, Ltd,
Ondernood (Manobester), Ltd,
WIlBon, L, H,

Air Compretiors.
British Thomson-Houston Co., Ltd,
Consolidated Pneumatic Tool Co.,
Ltd.

Reavell 4 Co., Ltd.

Air Fllttri,

Oleworth, Wheal & Co.
Premier Cooler& Engineering Co.,Ld.
Prinoepa 4 Co.

Alternatort.

British Thomson-Houston Co., Ltd.
Orompton 4 Co., Ltd.
Peebles (Bruce) Co., Ltd.

Alnmlnlnm.
British Alnmininm Co., Ltd.

Are Lamp Coapliag,Wlach(s, &e.

London Bleotrlo Firm,

Armature Repalri.

Dnnn, H,, 4 Son,
Neeilham & Brittain, Ltd.
Walker, W. U.,4 oo.
Walters, Austin, 4 Bon,

Armatnree, &c., Rewound.
White, Jacoby 4 Co.

Auctioneers and Valneri
(Mechanical),

Kirk (Wheatley), Price 4 Co.

Automatic Liquid Scale and
Indicator,

Avery, W. 4 T., Ltd.

Ball Bearings.
HoSmann Mfg. Co., Ltd.

Batteries (Primary),

Qeneral Electric Co.. Ltd.
Indla-Bubber, S.-P. 4T.W, Co., Lid.
Jones 4 Pordes.

Batteries (Storage).

Ohloride Electrical Storage Oo., Ltd,
D. P. Battery Co., Ltd,
Fullers Unltea Electric Works, Ltd,
Hart Accumulator Co., Ltd.
Premier Accumulator Co., Ltd,
Pritohett 4 Gold and E.P.S Co., Lid.
Tador Aooamolator Co., Ltd,

Bells.

General Electric Oo„ Iild.
Qent 4 Oo„ Ltd,

Belting.
Dermatine Co,, Ltd,
Indla-Rnbber, G.-P, 4T, W. Co.. Lta.
Jardine, J., Ltd.

Bitumen.
Berry, Wiggins 4 Co.
Sbell-Mex,, Ltd,

Blowers (Portable Electric).
Consolidated Pneumatic Tool Co.,

Bcholey 4 Co., Ltd,

Books,
L'Electro Journal.
McGraw Hill Publishing Cc, Ltd.

Boosters.

Chloride Electrical Storage Co., Ltd,
IidlB-Rubber, G. P, 4 T W Co,, Ltd.

Cabinet Work.
Brown 4 Co,
Peacock, C, 4 Co,, Ltd.

Cable Connectors.
Haslam & Stretton (Engineering and
Motor Utilities), Ltd.

Cables.
See Wire (Covered)

Carbons
Electrical Supplies Oo.
General Eloccric Co., Ltd.
McQeoch, W., 4 Co., Ltd.
Wells Electrical Oo.

Casing and Capping.
Harris. J. F, 4 G.
Haslam A Stretton (Engineering and
Motor Utilities), Ltd,

TeeR-side Electric and PlumTicrs
.Stores, Ltd.

Castings.
London Electric Firm.

Chain OrlTC.
Brampton Bros., Ltd,

Circuit Breakers (Automatic).
Bei tram Thomas.
British Thumson-HooBton Co.. Ltd,
SJdison Bwan Electric Oo., Ltd,
Ellison, George
Verltys Ltd.

Clocks (Electric).
Sent ft Co., Ltd,

Coal Handling Plant.
Simon, H., Ltd.

Commutator Grinders.
Phillips, J., 4 Oo.

Condensing Apparatus,
Cole, Marchent 4 Morley, Ltd.
Mlrrlees Watson Co., Ltd,

Conductors (Aluminium).
British Aluminium Co., Ltd.

Conduits.
Credenda Conduits Co., Ltd.
Electrical Conduits, Ltd.
General Electric Co,, Lid.
Key Engmeonng Oo,, Ltd.
Bimmonds Bros., Ltd.
Simplex Conduits, Ltd.

Controllers.
Bertram Thomas.
British Thomson-Houston Co., Lid,
Electric Control, Ltd.
Electro-Mechanical Brake Co., Lid.
Metropolitan. Viokers Eleol. Co., Ltd,
Reyroile, A., 4 Co., Lid,
Verltys Ltd,

Converters (Motor).
Electro-Dynamic Oonstrnctlcn Co,,

Lang it Squire, Ltd.
feeijles (uruce) a uo., Ltd.

Cooling Towers.
Worthlngion-Simpson, Ltd.

Corrugated Paper.
Brighlling, G. C, ft Co.

Couplings.
Eleclro-Metals, Ltd,
Jardine, J., Ltd.

Current LImlters.
Electrical Utilities, Ltd.

Dynamo Brushes.
British Thomson-Honston Co., Ltd,
Veritys Ltd,

Dynamo Repairs.
Bertram Thomas,
Walters, Austin, ft Son,
White, Jacoby 4 Co,, Ltd,

Dynamos.
British Thomson-Houston Co,, Ltd,
Canning 4 Co., Ltd.
Orompton 4 Co., Ltd,
Crypto Electrical Co., Ltd.
Electric Construction Co., Lid,
Blectro-Dynamlo Constrootlon Oo.

Electromotors, Ltd,
General Electric Co,, Ltd,
Hall, J, P., 4 Co,, Ltd,
Hartnell, Wilson 4 Co,, Ltd.
Holmes, J. H., 4 Oo.
India-Rubber, G.-P.&T. W. Co., Ltd.
Lancashire Dynamo 4 Motor Co., Ltd,
MoClure & Abitfleld,
Metropolitan Vickers Elec. Co,, Ltd,
Peebles (Bruce) & Co,. Ltd,
RecB Koturbo Mfg. Oo,
Small Power Dynamo ft Motor 06,
Swedish General Electric Co,, Ltd
Todman, Ryall ft Oo,, Ltd.
Vori«vB Ltd
Watsbams, Ltd,

Earthing Clips.

H«nn ft Ingle,
Ryman, P., .<: Co.

Ebonite.

American Hard Rubber Co. (Britain),
Lid.

Barrett 4 Elors, Ltd.
Britlsb Ebonite Co., Ltd.
Ebo Rubber Co., Ltd.
India-Habber, Q.-P.4T. W. Co., Ltd,

Electric Heating.
Oarron Company,

Electric Hoists.
Robinson, W,, 4 Co,

Electric Portable Tools.

Ooniolldaled Pnenmatio Tool Co.,
Ltd,

Westminster Tool ft Electric Oo,
While, Jaooby ft Co,

Electric Washing Machines.

Dancan, Watson ft Co,

Electrical Accessories.

UoGeooh, W., 4 Co., Ltd,

Electrical Soldering Irons.

Browning's Eleolrlo Works,

Electricity Meters.
Allen West & Co,
Bastian Meter Co,, Ltd.
Bertram Thomas
Chamberlain & Hookham, Ltd.
Electrical Apparatus Co., Ltd.
Ferianti, Ltd.
General Electric Co., Ltd,

Engineers and Contractors
(Electrical).

British Thomson-Houston Co., Ltd,
Clarke, Chapman 4 Oo„ Lid,
Electromotors, Ltd,
English Electric Co,, Ltd,
India Rubber, G,-P, 4 T, W, Co,, Ltd.
Johnson 4 Phillips, Ltd,
Moy, E, F., Ltd.
Peebles (Brace) 4 Co., Ltd,
Verltys Ltd.
Western Electric Co,

Engines (Gas). *

Gardner, L., 4 Sons, Ltd.
Hindley, E. 8., 4 Sons.
Keighley Gas 4 Oil Engine Co., I id.

Engines (OIL)
Atlas Dlasel Co,, Ltd,
Hick, Hargreaves i Co., Ltd.
Keighley Gas ft Oil Engine Co., Ltd,
Mirrlees, Bickerton 4 Day,

Engines (Oil and Gas.)
Consolidated Pneumatic Tool Co,, Ld,
Keighley Gas 4 Oil Engine Co,, Ltd,

Engines (Steam),
Browett, Lindley 4 Co., Ltd,
Btavell 4 Oo„ Ltd,
Blsson, W., 4 Oo,, Ltd,

Fans.
Aland 4 Co.
Credenda CondnitB Co., Ltd,
Davidson 4 Co., Ltd.
General Electric Co., Ltd,
Leach, S, G,, 4 Co,, Ltd,
Marelll, E., 4 Co,
Sturtevant Engineering Co., Ltd.
Veritys Ltd.

Feedwater Treatment.
Dearborn Chemical Co.

Fibre.

Austin ft Hayes.
Diamond Fibre Co., Ltd,
Mosses 4 Mitchell.

Fittings (Electric Light).
British Thomson-Houston Co., Ltd,
Cable Accessories Co., Ltd.
Dorman ft Smith, Ltd.
Drake 4 Gorham Wholesale, Ltd.
Eriiioid, Ltd.
General Electric Co., Ltd.
Lee, A., ft Co., Ltd.
Metallic Eleo. Eng. Co., Ltd.
Photector Co.. The
Priory Electrical Engineering Co.
Simplex Conduits, Ltd.
Smith, J. ft W. B., 4 Co., Ltd.
Tucker, J. H. 4 Co., Ltd.
Walsall Hardware Mfg. Co., Ltd.

Fittings (Fancy).
BdlBon Swan Electric Co., Ltd,

Forglngg,

Friction Clutches.
Wigglesworth, P., & Co., Lid.

Fuse Boards.
Bill, S., 4 Co., Ltd.
Midland Electric Mfg. Oo., E td,
Verllys Ltd.

Fuse Boxes.
Htnley's, W. T., Telegraph Works

Ot., Ltd.
Midland Electric Mfg. Co., Ltd.
Moy, E. P., Ltd.
Parmlter, Hope 4 Sngden.

Fuses.
Bill, S., ft Co., Ltd.
Donovan 4 Co,
Poster Engineering Co., Ltd.
McGeoch, W., 4 Co., Ltd.
Midland Electric Mfg. Co., Ltd.
Moy, B. P., Ltd.

Gauges.
Capstan Gauge Co.

Generators.
British Thomson-Hoaston Co., Ltd.
Bwediah General Electric Co., Ltd.

Glass.
General Electric Co., Ltd.
Lang, J., & ^on
Lee, A., 4 Co., Ltd,

Beating & Cooking Apparatus.
Arora Co., The
Benham 4 Sons, Ltd,
Bertram ThomaB.
BrltiBb Electric Transformer Oo„Lld,
Carron Company.
Credenda Conduits Co.. Ltd.
OrcBsall Mfg. Co.
Downea 4 Davies.
Electric Fires, Ltd.
Electric Heating Co.
Electrical Supplies Oo,
Electrical Utilities, Ltd.
Emanuel ft Sons. A.
General Electric Co., Ltd,
• laclj'ion Electric- Stove Co.
MelropolltaD-Vlckera Elecl. Co., Lid.
Simplei Conduits, Ltd.
Low A., & Sons Ltd.

India Rubber,
India Rnboer, G.-P., 4 T.W., Co., Ltd,

Instruments (Measuring).
British Thomson-Houston Co., Ltd,
Cambridge 4 Paul Instrument Co., Ld.
Edison Swan Electric Oo., Ltd.
Elliott Bros.
Everett, Edgcumbe ft Oo., Lid.
Eversbed 4 Vignoles, Ltd.
Perranti, Ltd.
General Electric Co., Ltd,
India-Rubber, G.-P,, 4 T. W. Co., Ltd.
Moy, E. P., Ltd.
Nalder Bros. 4 Thompson, Ltd.
Record Electrical Co., Ltd,
Walsall Electrical Co., Ltd.
Weston Electrical Instrument Co.,Ld,
White Electrical Instrument Co,

Insulating Beads.
Holder-Harrlden, Ltd,

Insulating Material.
Fleming, Birkby 4 Ooodall, Ltd.
Gladstone, J. W., Ltd.
Hightensite, Ltd.
Hobdell, Way 4 Co., Ltd.
India-Rubber, G.-P., 4 T.W. Co.. Lid,
loco Rubber 4 Waterproofing Oo,
Litbolite Inaulators, Lid,
L.P.8. Electrical Co.
MacLennan, John, 4 Cc.
Mica Manufacturing Co.
Micanite and Insulators Co., Ltd,
Siemens Bros. 4 Co., Ltd.
Spicer Bros., Ltd.
Siluminite Insnlator Co., Lid,
Sugg, W. 4 O.
Taylor 4 Potters, Ltd,
Weidmann, H., Ltd.

Ironclad Switchgear.
Bill, S., 4 Co., Ltd.
British Thcmson-Hon? ton Co , Ltd.
Midland Electric Mfg. Co.
Vincent Bwitcbgear Mfg. Co.

Ladders.
Heathman, J. H., A Co.

Lamp Holders.
Edison Swan Electric Co., Ltd.
Lee, A., 4 Co., Ltd.
Western Electric Co., Ltd.

Lamps (Arc).

a meni Bleolrlo Co., Ltd,

(Gontlnumd on pago xliv.f
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Unharmed by Rapid Discharge.

The D.P. Storage Batiery can be discharged at a rate

considerably in excess of its normal capacity without

the plates buckling or disintegrating ; this is due to the

unique system of plate formation employed. The
active material is in the form of a very tough skin of lead

peroxide keyed to the grid by the special D.P. method.

The D.P. BATTERY CO., Ltd.
Lumford Mills, Bakewell, Derbyshire.

Lordon Offic. 11, Victoria Street, S.W.

f?»iiiiiif)i(i(nfniiiiiiiiiiHiiJiii!iiiiiiiii!i!i«nnHiii»i/ifiHiiHiHi<niniifiiiiHiw
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WHYP
spend thousands of pounds on a

crane end run tbe risk of losses

due to irregular operation be-

cause you have not specified

F.M.B. Unbreakable, Jointless.

Rustless Grid Resistances.

Guaranteed Uncondltloiwily tor 5

Snl« Hakera:

The Electro-Mechanical Brake
West Bromwich, England. Co., Ltd.,

Established 1908.
'Phone :f29r& i92. W.B. TelegrtmB : BT»k«B : W.B.

Loidoa - - Onnald H. Scott. 10. Arthur Street, B.C. 4,

gcatliBil • - J McGregor i Co.. 74, York St.. Qiasgow.

N.B, CoiBt • - F H. Money, Star Bie>.,NorlbanibcrlaDd St.,

Newcastle-oB-Tyne,

Yorkabire . - R. Haste'Carr, Crown Point Road, Leedi,

Lanes, aid L. Backhoaae, Trevelyan BilKlnjs,

Ctieahlre Corporatloa Street. Manchester.

Soatb Walei - A N.Dontlas 4, Peinbroke Terrace,

Qaeea Itrcet. Cardiff,

Practical
points of

(Richards^)

PULLEY.
1. The lightest pulley on the

market—and the strongest.

2. Perfect balance assured by

even distribution of metal.

Exceptional rigidity pro-

duced by the special T arm
which gives freedom from
contraction strain and

affords maximum support.

LONDON: GLASGOW:
7 Kins'sHou.e. 93 Hope Si.

King St. EC. 2. Phone: 210
phone: 2bU Crnl. Cent.
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Lampt (Carbon and M.F.).

RrlftlBh ThomfonTTonMon Oo., lAi\

B.T.T. Electric Lamp & AooeBSories
Co.

Oryaeloo, Lid.
Drake A Qorbam Wholesale, Ltd
*' Eolat " Kleotrio Lftmp Manufactory,
General Hlleotrio Oo,, Ltd.
Metropolitan-VlckerB Dleo. Oo„ Ltd,
Bloan Bleotrloal Oo., Ltd,
" Z " Bleolrlo Lamp A Boppllei Oo i

Ltd.

Lathai.
Cbarohill, 0., ft Oo., Ltd.

Land Smeltert,

!,, c, Si :

Lighting Seti.

Alamo Bleotrlo. Ltd.
Alden Engine Oo., Ltd.
Oity Eleotrioal Oo.
Hamwortby BnglDeetlng Co., Ltd,
KelKhley Qas St Oil Engine Oo., Ltd.
u*n'1.*H»Ver. Ltd.
Will) s Overland CrosBley, Ltd.

Machine Tooli.
Taylor ft Oballen, Ltd,

Magneti (Permanent).
Srabam, A„ ft Oo,

Metal Spinning.
Fowler ft Polglase.

Mica.

MIo* and tdioanile SiippUeB, Ltd.
Mloa Manaladoring Co.
Mloaolte and Insalators Oo,, Ltd
Taylor ft Fetters, Ltd.
Vandervelde, L,
Wiggins, F„ ft Sons,

Motori.
Aland ft Co,
Bootbroyd, H, T., Ltd.
Brlalsb Eleotrlo Plant Co., Ltd.
British Tbomeon-Hoaston Oo., Ltd.
Brlttain's Electric Motor Oo,
Broadbent, T, W,, Ltd,
Brook, E., Ltd.
Century Electric Oo.
Cburton, T. Harding, ft Co,, Ltd,
Oromptnn A Co., Ltd.
Crypto Electrical Co., Ltd.
Cutting Bros., Ltd.
Electro-Dynamlo Oonstraotlon Co,
Ltd.

Electromotors, Ltd,
Firth ft Russell,
General Electric Co., Ltd,
Hall. J. P., ft Co., Ltd.
Higgs, Bros.
Hogan ft Wardrop,
India-Rubber, Q, P, ft T, W. Co,, Ltd.
Ingleby ft Co., Ltd.
Langhsni Engineering Co.
London Electric Stores,
Ma^tie, W., ft Oo.
MoClure ft Wbitfleld.
McGee, W., & Son, Ltd.
Mather & Piatt, Ltd.
Mavor & Coulson, Ltd.
Metropolitan-Vickers Elec. Co., Ltd.
New British Electric Supply Co., Ltd.
New Union Electric Co., Ltd.
Parkinson, F. A.. Ltd.
Peebles (Bruce) ftOo., Ltd.
Rayner & Heald.
Renshaw Eng. Works, Ltd.
Simplex Conduits, Ltd.
Small Power Dynamo ft Motor Co.,

Ltd.
Snn Eleotrioal Co.. Ltd.
Swedish General Electric Co., Ltd.
Veritys Ltd.
VIoloria Dynamo ft Motor Oo,
Wright Motors, Ltd,

Motor Rcpalri,

Browning's Bieotrio Oo,
Orewe, Allen ft Oo,
Raynor ft Heald,
Walters, Anstin, ft Son,
Westminster Tool ft Bieotrio Oo,
White, Jaooby ft Co,, Ltd,

Motor Starteri and Controllers.
Bertram Thomas.
British TbomsonHonston Oo., Ltd.
Bleotrloal Apparatus Co., Ltd,
Bleotro-Mecnanloal Bralie Co,, Ltd,
Ellison, George,
l<;lllBton, Evans ft JaokaoD, Ltd,
Gelpel, Wm., ft Co.,
Igranio Eleotrlo Co., Ltd, '

Moy, B. P., Ltd,
Solenoid Regulator Oo,
Veritys Ltd.

Name Plates.

Rellanoe Bngraving Co., Ltd,

Oil Cant and Fllteri.
Wells, A. 0„ ft Co.

Overhead Tranimliilon Lines.

Twtis Bieotrio Transmission, Ltd,

Patent Agents,
Qoold, L.
Raworib, J, B., ft Moil.

Pillars.
Uardy ft Padmore, Ltd.

PInmmer Blocks,
Jardlne, .T,, Ltd,

Porcelain, China, fts,

Maolntyre, J,, ft Oo,, Ltd.

Power Presses,
Bliss, B, W„ Co,

Power Units,
Wallwork, H., & Co., Ltd,

Pulleys.
Jardine, J., Ltd.

Pnmps.
Farndons Power ft General Electri*

oal Co., Ltd.
Polsometer Engineering Co.
Wortbington-Blmpson. Ltd.

Recording Machines.
Cox-Walkers, Ltd.
Gent ft Co., Ltd.

Rectifiers.

Hewittlo Electric Co., Ltd,
Power Reotiflers.

Reinforced Concrete,
Lind, P., ft Oo.

Resistance Wire.
Eleotrioal Alloy Co.
WIggin, H., ft Co., Ltd.

Rewinds, &c.
Armature Repair Co.
Dyer & Young.

Rheostats.
Bertram Thomas.
British Thomson-Honston Co., Ltd.
Cressall Manufacturing Oo.
Eleotro-Meobanical Brake Co., Ltd.
Igranio Electric Co., Ltd.
Isenthal ft Co., Ltd.
Moy, E. F., Ltd.
Walters, Austin, ft Son.
Zenith Manufacturing Oo.

Scale Remover.
jlImaD, F.

Scrap Metal Bayers.
Buyer! of Borap Metal, Ltd.

Screws and Terminals.
Anglo-Bwlii Screw Co.. Ltd.
Armstrong, Stevens ft Bon, Ltd.
Coventry Repetition Co,, Ltd,
Gllson, D., ft Co., Ltd,
L.P.S. Electrical Co,
Moy, E. F„ Ltd.
Precision Sorew Oo,
Ross, Conrtney ft Co., Ltd,
Staoweil, B,, ft Bona, Ltd,

Shafting.
Jardine, J„ Ltd.

Soldering Material.

Bl-Metals. Ltd,
Floxlte Limited,

Stampings.
Bankey, J,, ft Soni, Ltd.
Tamer, Broa.
Wright ft Son,

Stokers,
Bennta, B., ft Co., Ltd.

Storage Tanks.
Wbessoe Foundry & Engineering Co.,

Ltd.

Switch Cells.

OioH Btanlte, Brink and Oonorete Oo.

Switshboards.
Berry'a Bieotrio, Ltd,
Rertram Thomas,
British ThomBon-Honaton Oo,, Ltd,
Dlco Electric Mfg. Co., Ltd,
FerguBon, Pailln ft Co,
General Eleotrlo Co,, Ltd.
Holmes, J, H„ ft Oo.
Igranio Bieotrio Co., Ltd,
India-Rubber, G.-P,ft T,W„ Oo,, Ltd,
Lowke, J, T,, ft Bona.
May, B, F., Ltd.
Veritys Ltd,
WaleaU Bleotrloal Oo„ Ltd,

Switches,

Berry's Bieotrio, Ltd.
Bertram Thomas,
Bill, S., ft Co.. Ltd.
British Thomson-Hoaaton Co., Ltd.
Oantie Switch Co., Ltd.
Cleveland Metal Oo.
Dorman ft Smith, Ltd,
Edison Swan Bieotrio Co., Ltd.
Lee, A., ft Co., Ltd.
MoGooch, W., ft Co., Ltd,
Midland Bieotrio Mtg, Oo„ Ltd.
Hoy, B. F., Ltd.
Sperryn ft Co. Ltd.
Venner Time Switches, Ltd.
Veritys, Ltd.
Williams, PeU ft Baring.

Tank and Girder Work.
Braby, Fred, ft Oo,

Tapes.
Abbott, Anderson ft Abbott, Ltd,
L.P.S. Electrical Oo.
MaoLennan, John, ft Oo.

Telegraph Condensers.
The Telegraph Condenser Co., Ltd.

Telephones.
British L.M. Briosson Mfg. Co., Ltd.
General Eleotrlo Co., Ltd.
Gent ft Co., Ltd.
Graham, Alfred, ft Oo.
Relay Automatic Telephone Co.. Ltd.
Sterling Telephone ft Eleotrlo Co., La.
Western Bieotrio Co., Ltd.

Time Switches.
Qeipel, Wm., ft Oo.
Gent ft Co., Ltd.

Tools, As.
Taylor ft Oballen, Ltd.
Wolf, B,, ft Oo„ Ltd.
Wright ft Bon,

Tools, Boiler Sealing,
Qllman, Frank,

Tramway Sopplies,
British Thomion-Booilon Oo„ Ltd.
General Bleolrlo Oo., Ltd.
.idoOeoob, W., ft Co., Ltd.

Transformers.
Brltlsb Electric TranBlormer Co., Ltd.
British Thomaon-Honaton Co., Ltd.
Eerranti, Ltd.
Foeler Ungineerlng Co., Ltd,

Tabniar Sleeving,
L,P,B, Bleotrloal Cc,
McLennan, John, ft Oo,

Tnrbinei.
Armstrong, Sir W. G., Whitworth
and Co., Ltd. (Water).

Buvuis a <ju., Liid. iWaiur).
BrlUab Thomson-Hoaaton Oo. Ltd.
(Steam).

Horey. F. W. (Steam).
coauHO ulleuiou ou., Ltld.

Fraier ft Ohalmors Eng, Worki,
Hay, Marycn ft Co., Ltd. (Water).
Paraoni, U. A., ft Co., Ltd.

Vaennm Cleaners.
nnnoan Watson ft Oo.
Gillespie A Bealee.
Graham, J. H., ft Co.
Magic Appliances, Ltd,
Simplex uondolts, Ltd.
Tamer Aaplratora, The, Ltd.

Vasnam Pnmps.
OonaolldatedPnenmatlcToolOo.,Lid

Varnishes, As.
Oamard Lacijner Co,, Ltd,
Sterling Varnish Oo,

Ventilation.
General Bleolrlo Oo„ LM,
Vetltya Ltd,

Water Recorders.
" Lea" Recorder Co., Ltd.
Gent ft Co., Ltd.

Welding.
British Oxygen Co., Ltd,
Jenkin, R., & Co., Ltd.

Wire (Covered).
British Insnlaled ft Belsby, Ltd.
Oallender's Cable ft Oonstraotlon Oo,
Ltd.

Concordia Electric Wire Co., Ltd.
Connolly Bros.
Connolly's (Blackley), Ltd.
General Electric Co., Ltd.
Glover, W. T., & Co., Ltd.
Henley's W. T.,Teleg, Wks, Oo„ Ltd,
Hooper's Telegraph ft I.R.Works, Ld,
India-Rubber, G.-P. ftT. W. Co., Ltd.
Johnson ft Phillips, Ltd.
Liverpool Electric Cable Oo., Ltd.
London Electric Wire Co., Ltd.
L.P.S. Electrical Co.
Macintosh Cable Oo., Ltd,
Marshall ft Plumtree, Ltd,
McGeooh, W„ ft Co., Ltd.
Saxonia Electrical Wire Co., Ltd.
Smith, H. W., ft Oo. (1920), Ltd.
St. Helens Cable ft Rubber Oo., Ltd,
Union Cable Co., Ltd,
Ward ft Goldsjione,
Western Eleotrlo Co., Ltd,

Wire (Uncovered).
Bolton, T„ ft Sons, Ltd.
CUflord, Charles, ft Son, Ltd.
Smith, P., ft Co,, Ltd.
Smith, H. W., ft Co., (19Q0) Ltd,

X-Ray Apparatus, &c.
Cox-Cavendish Electrical (jo.. Ltd,
Medical Supply Association, Ltd,

^

F

MISCELLANEOUS ANNOUNCEMENTS,
Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 19, &c.

Our claim that the

Vacuum 'leaner uture

is evidently not extravagant. Read thi. umoiicited Teitimoniai :-
" I ghould like to say how pleased I am with your Cleaner. I purchased this some years ago, and since that time

I haM! been all over America and have seen all the different forms of Vacuum Cleaners and other electrical appliances

—as i am rather keen on labour saving devices—but have never come aero s anythiner so good as your 'Nilfisk.' It is a
perfectly sound mechanical job.

'• It is very rarely tha,t I speak so openly, but I do feel that the article you sell, which is the ' Nilfiak ' Vacuum
Cleaner, is such a good tiling that it ought to be better known, and by making it better known you are doing someone
a good turn."

WRITE FOR FULL PARTICULARS AND TRADE TERMS.

GILLESPIE & BEALE8, Amberley House, Norfolk St., Strand, W.C. 2.
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T
(Harris Patent)

FOR INSULATION AND CONDUCTIVITY TESTING.

Robust, Direct Reading & Rapid.

A compact and portable instru-

ment, made with up to 10 ranges,

covering measurements from

O'OOOOS ohm to 100 megohms.

Mounted in well finished teak

case and fitted with 6i" scale.

IMMEDIATE DELIVERY.

Write for descriptive List No. 163 X.

The Cambnd^^ and Paul

INSTRUMENT CQ UP
45.GROSVENOR PLACE
LONDON . S W 1

THE FLUXITE

SOLDERING SET
contains a special "small-

space" Soldering Iron with

non-heating metal handle,

aPocket Blow Lamp. Solder,

full Instructions, Ac, and

FLUXITE
—THE PASTE FLUX THAT

i
SIMPLIFIES SOLDERING

SAMPLE SET
(Post Paid in/C

United Kingdom) IU/0.

Fluxite can be had of all Ironmongers, In Tins, 8a., 114 & 2\&

CI IIVITP I Tl^ S*' Bevington Street.rkU^I I by k I L'.y BERMONDSEY. ENG.

W. MACKIE & CO., ^<^S
Electrical d Mechanical Engineers.

129, 131, 133,

Lambeth Rd.,

MANUFACTURERS
Of

DYNAMOS & MOTORS,

AND WIRELESS COMPONENTS.

As BHIclint Staff for BrttkdowBM.

Telephones
ERICSSON Telephones are

specified for use in Rail-

way Signal-Boxes where
Hves depend upon their infalli-

ble working.

That is the kind of service your
clients want in their private tele-

phone installations.

ERICSSON Telephones have a
reputation as old as the industry.

Write for Illustrated Price List.

BRITISH L.M. ERICSSON
MFG. CO., LTD..

60, Lincoln's Inn Fields, W.C. 2.

FACTORY . BEESTON. NOTTS.

SCOTLAND: Malcolm
Breingan. 57, Robertson St..

GlasRow.

AUSTRALIA : J. Paton and
Co.. 1. Macquarie Place,

Sydney, N.S,W,

J, Bartram & Son P'ty, Lid.,

586, Bourke St , Melbo"rnp,
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>ie MICan
»• INSUtATOR ^^

REGISTERED

lATORS

nm

ITE & INSUI
EMPIRE WORKS.

WALTHAMSTOW. LONDON. E. !7.

'Raw Mica, In original oases as imporUd. Mica Splittings, Mica Washers, Mloa Segments out

and gauged. Canadian Amber Mica for Tramway Motors. Clear Mica for Magneto Condensers,

Stoves. Ground Mica, etc.

The standard built-up mica insulation. Moulding MIcanlte, Commutater MIcanlte,

Flexible MIcanlte, MIcanlte Paper, MIcanlte Cloth, MIcanlte Silk, MIcanlte Tape, Heat-Resisting

MIcanlte Plate, MIcafolium, MIcanlte Tubes and MIcanlte Commutator Rings, In all shapes

and sizes.

PAXOLIN

:

"a Manufactured Product of Paper and Synthetic Resin. The Ideal HIgh-Tenslon Insulation

for oil-lmmerslon. Transformer Cylinders, Sheets, Tubes, Bobbins. Condenser type Ineylatjrs,

Terminals, Ac, for High-Tension operation.

EMPIRE OILED HfSUUTINB MATEBIALS geiiow or Biack)

:

Cloth, Paper, Linen, Canvas, Silk and Tapes (straight cut or bias).

'High-Qrade oiled Iniuiatlng

LEATHEROIP, PRESSPAHN, VULCANISED HARD
FIBRE SHEETS, RED ROPE PAPER, SHELLAC

VARNISH, ADHESIVE RUBBER TAPE,
Telegrams :-'MYTILITE. PHONE, LONOON.' TELEPHONES:—WALTHAMSTOW 738. 78« and 942.

I

eONTRACTORS WHO HAVE
MAINTENANCE CONTRACTS

Will find the installation of

"SAFUSE" GEAR
result in considerable savings.

LOW FIRST COST IS NOT ALWAYS CHEAPNESS.

5AFUSE " SWITCH and FUSE GEAR
is notable for its capacity to carry full load

all the time without attention or breakdown.

Patentees and Manufacturers:

DONOVAN & CO., 47, Cornwall St., Birmingham
*
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